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Cassegrain :  11, 39 

and  Qregorian  telescopes,  888 

historical  notes  on  the,  178 

Melbourne,  999 
Casdni's  division,  488 
GaasiopdsB  (48),  168, 178, 199 
Casting  :  brass,  968, 306 

Jacketed  oyliader,  4C9 

pitch  facets,  490 

zinc,  197, 146 
Castings,  brass,  189,  927,306 
Casts,  plaster,  847 
Casualties  at  sea,  76 
Catalogue:  of  lunar  elefti^  998 

of  red  and  orange  stus,  880 
Cataract.  644 

Caustic  Ume,  pure  chalk,  419 
Cavian,  poisoiious,  808 
"  Celestial  Objects,**   corrigenda  in,  879, 

408,488 
Celestial :  objeete  and  thdr  discs,  447 

objects  near  horisoo,  apparent  enlarge- 
ment of,  987 

photography,  190, 199, 167 
Ouls:  micro.,  making,  407 

storage,  188, 208 
Celluvert,8 
Oement:  926 

brass  snd  leather,  87 

for  glass,  127 

for  lead  on  damp  waUs,  867 

sine,  840 
Central  v.  oblique  light,  451, 469, 697 
Centn  seconds  watch,  927, 928 
Centres,  trudnr-up  milUng  madiiae,  491 
Centring  glass  for  mleroscope,  469, 616 
Cerebotani's  tdetopometer,  46 
Cemented  floors,  466 
Cements,  on  Uie  adhedvensHof  tome 

microscopical,  876 
Centring,  6«6 
Centrolmeads,  619 
Chain :  for  li^e  crank,  639 

sheave,  247,  806 

tricyde,  41, 86 
Chains,  working  loads  of,  189 
Chalk  :  lime,  pure  caustic,  419 

on  heath  land,  806 
Chalk-cylinder  battery,  461,  466 
Chamber  organ,  908 
Change-wheels,    screw-cuttiBg    without, 

86 
Ohanging-boz,  photognphic,  406 
Chaxooal.  solution  for  wood,  968 
Charity,  land  for  a,  947 
Chart,  weather,  880 
Chasing  screw-threads,  401 
Cheese :  cakes,  891 

digestfbflity  of,  899 
Chemical :  67, 146, 945 

action  in  bichromate  oeU,  889 

-~  in  Ledanch^^,  85 

balnnoe,  300,  411 

calculation,  107 

difference  between    living    and  dead 
protoplasm,  74 
Hiemiat  and  draggisf,  488 
Chemistry :  of  pigments,  46,  76,  98,  118, 
164 

of  sulphite  of  soda,  885 

the  address  in,  48 
Cbsss  :  21.  44.  69,  90, 111,181, 162, 179, 199, 
311.  230, 250, 270,  989, 809, 829, 861, 879, 
893. 416,  437,  460,  482,  5C8.  696, 648. 
Children,    alternate    resemblance  of  to 

male  and  female  parent,  809 
Chiming  clock,  496 
China :  painting,  646 

riveting,  246 
Chinese  insect  white  Wftx,  52 


Chippendale  church  organ,  484 

Chloride  battery,  644 

Chloroform,    carbolated,  for  toothache, 

170 
Cholera,  experimental  researches  on,  119 
Chromes,  chemistry  of,  93 
Chromometer,  a  new  combined  stellar 

photometer  and,  493 
Chronograph,  a  printinfl|M7 
Chronometer  balance,  ^V  966,  283,  308, 

821,  844,  366,  386      ^ 
Chuck :  Bkolish  Mscnivio  or  J.  K.  P., 
18S 

fitting  Westcott,  410 

Graham  drill  or  lathe,  897 

mlniatmre  drill,  496 
Chucks :  Ddger's  improved,  463 

Taylor's  improvements  in  vices  and, 
866 
Cider,  alcohol  in,  990 
Cinchona  cultivation  in  Bengal,  41 
Circles,   mechanical     table   for  forming 

ovals  or,  874 
Cistern     valve,    Mann's     high-pressure, 

441 
City  and   Quilds  of  London  Institute, 

37 
Civilisation  in  Uranus,  269 
Clamp  V.  cramp,  17,  89,  8»,  104,  125,  141, 

161 
Claret,  warming,  977 
Clarke's  saf  ety-rmis  and  rubbers  for  cycles, 

486 
Clay  :  pipe  making,  166 

yellow.  323 
Cleaning:  binocular priim, 452 

marine  muds,  7 
Clock  :  case  restoring,  126 

chiming,  496 

depths,  getting.  894 

dials,  electrically  worked,  60 

electric  949,  841, 891 

electro-mechanical,  92, 140, 161 

old  brass,  528 

striking,  electrical.  184 
Cloth,  glueing  to  tin,  826 
Glotties-washing  machine,  186,  207 
Clothing,  durability  of,  268 
Clouds,     electric,     axid     phosphoreeeent 

mountains,  7 
Clufter  in  Perseus,  167 
GoaI  :  consumption  of  locomotives,  470 

turning.  386 

waste  of,  27 
Coal-mioes :  apparatus  for  indicating  fire- 
damp in,  486 

ventilation  of,  82, 88, 194 
Coals  and  fraud.  109. 127 
Coast  terraces  of  Norway,  74 
Cobalt  and  copper,  alloys  of,  296 
Coca  and  cocaine,  898 
Cocaine :  for  filling  teeth,  196 

in  sea  sickness,  44 
Cock :  scum,  849, 869, 887 

steam  gauge,  826 
Cognac,  oil  of,  129 
uogs,  replacing  wooden  in  bevel  wheel, 

488 
Cohen's  bow  drill,  179 
CoU :  947,  987, 806 

baro  wire  in  a,  846 

connections,  IK.  147, 167 

induction,  41,  66,  106,  188,  909,  464, 466, 
497,601,619,640,642 

—  rotations,  62 
Coke  scrubber,  828 

Oold :  action  of  on  microphytes,  62 

air  machinery,  104 

feet,  434, 464. 476 
Coleoptera,  setting  small,  88, 127 
Oollar,  hydraulic  leather,  407 
Colliery  warnings,  426,  469 
Colour:  oorrfcuon  of  double  objectives, 
8 

of  the  nova  in  Andromeda,  99, 121, 221, 
987.950 

tests  for  strychnia,  911 
Coloured :  glasses,  7 

wines  and  foods,  891 
Colouring :    brass  fishing  reels,  824,  431, 
488 

gold,  189 
Columns,  black  marble,  466 
Comet :  Biela's,  488 

Brooks,  61, 99, 4u9 

can  a,  magnify  a  star?  866 

new,  996, 817, 818,  849 
Cometary  orbits,  157 
Comets,  the  new,  340 
Commercial  sdeaee^  blowpipe  and,  904, 

241 
Oommonplaoe  book,  168, 188, 907, 926 
Commutator :  149,  478 

Bochhauseo,  69ti 
Comparison  of  tides,  82, 163 
Compass,  mariners,  867 
Uumpasses,  improved  wing,  448 
Compound :  back  pressuro  of,  285 

interest,  387 

engine,  h.p.  of,  484, 464 

—  launch,  127 

locomotives,  14, 86,  68,  81, 194, 141, 166, 
906.  994,  982,  802,  819,  844,  880,  470 

selenite  and  mica  stage,  821 

telescope*,  aberration  in,  62 
Compresaibmty  of  water,  318, 427,  474 
Concave :  lens,  focus  of,  445, 456 

refiectors,  284 
Concrete  path,  390 
Oondenser  :  Burghardt's  patent,  24 

for  coil,  287 

tubes,  2411 
Condensiog  surface,  348 
Conductivicy,  experiment  on  spedfic  heat 

and,  385, 406 
Conductor,  is  the  earth  a  ?  17 
Cone  pulleys,  227,  348 


Connecting-rod,  devdopmest  of  tin 
Connections,  coll,  38 
Constipation,  treatment  of.  818 
Construction  of  formolie,  109 
Contact  breaker,  497 
Content  of  sphere,  406 
Contract,  413,  433,  478 
Co-operation  of  amateurs,  57 
Copernicus,  638 
Copper :  and  copper  pipes,  640 

and  iron  pans,  tinning,  386 

an  the  salts  of,  poisonoos  ?  396 

boiler,  small,  480 

meroury  and,  698.  649 

or  iron  wire  for  telegraph  Unas,  6 

soldering,  466 

wires,  analysis  6f ,  38 
Copybig  drawings,  85 
Corks,  rubber,  deaning,  916 
Corona, solar:  76 

Dr.  Hoggins  on,  445 
Coronse :  eta  and  sigma,  79 

mu,  446 
Corpus  callosum,  theory  of  the,  61 
Correcting  guide-screws,  Beiohal's 

of,  33,  62 
Correspondence,  courteous,  177 
Corrigenda  in   **Gslsstlal  Objeot 

408,489 
Cotton:  and  wool  solvent,  413 

in  lubricators,  196 
Cough  cure,  542 
Counter  for  division  plate,  460 
Counting :  holes  in  oiviston  plate. 

Index,  automatic,  428 
Coupler:  American  organ  manual, 

to  harmonium,  67,  266,  844, 866,  ] 
Couplings,  railway,  166,906,956,8 

429 
Courteous  correspondenee,  117, 982 
Cracked  boiler,  40,  66 
Cramp,  clamp  v.,  17,  89,  85, 104, 1 

161 
Crank :  and  its  bearings,  114 

axles,  breaking  of,   14,   80,   M 
406 

forging,  410 

speed  of,  268 
Cranks,  bicycle,  removing,  987,  98&i 
Creasote,  solution  of.  945 
Creation :  proem  of  Qoneds,  507 

what  is  t  16,  31,  33,  59, 62,  78 
Criciiet  under  cover,  41 
Criticism,  courteous,  989 
Crosdev's  new  vertioal  Otto  gms-eoj 
Crown  lens  fw  o.g.,  matehiBg,104 
Cruikshank's  battery,  908 
Crystallisation,  169 
CiTstallidng  brass,  66 
Crystals,  ice,  447 
Crystals  of  gold,  40 
Cubic  inches  in  sphsn,  848,  869 
Culture,  lavender,  880 
Capola,  106, 145, 419 
Current  measurer,  Lalaiide*s,  194 
Currents :  extra,  and  tenting  by  n 
38,63 

set  up  by  fiame,  496 
Curve  of  stability,  147 
Cutter  :  fiy  milling.  509 

wheel,  240, 281 
Cutters :  drcular  milling,  4M,  521 

for  grooves,  889,  410 

overheads  and,  281 

tempermg  milling,  369 

wheel,  281 
Catting :  carbons,  996 

frame,  vertical,  406, 499 

screw,  84,  104,  948 

spiral  and  spur  gears,  272 

wheel  teeth.  2<8 
Cuttriss  and  Co.'s  **BdipM'*  dynai 
Cyclists,  Bodety  of,  970 
Cygni  :  delto,  79, 160 

V,  variable  red  star,  190 
Cygnus,  milky  way  in,  191 
Cylinder :  escapemmt,  617 

floating  1001b.,  966,  984 

hooping,  600, 628 

pattera,  small,  410 

pivoting,  169 

steam  in  the,  516 
Cylinders,  sine,  316 


DAHLIAS,  preserving,  187 
Damage  to  adjoining  propeiiy,  64.' 
Damp  walls,  cement  for  load  on,  3 
l>amping-up  flre,  296.  946 
Dampness  in  beehive,  499, 691 
Dancer,  the  electric,  357 
Darnell's  battery,  nontral  aaMs  ii 

121. 141,  222 
Darwinism,  Prof.  Virohow  on  p 

snd,  681 
Dead  blacK  for  optical  instmme 

476 
Dead  points,  engine  without,  884 
Dearborn  observatory,  repor.  of 
Death  by  the  trigger,  166 
Debilliasima,  photograph  of  the. 
Decay  of  the  teeth,  336 
Ddger'g  improved  diuoks,  488 
I>elphini,beca,  278 
De  Morgan  on  endowment,  369 
Dental,  600 
Dentistry:    17,  89,  68,  64,  85, 

166 
books  on,  108 
law  relating  to,  500, 699 
Depths,  getting  dock.  894 
Depodt  in  boilers.  167 
Depedtion,  electro,  66, 67 
Depression,  angle  of,  446 
Dedceation  of  rotifws,  976 
Detection  of  fotty  oils  in  mj 
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Gaaga ;  of  railwara,  13T,  IffT 


Sear :  cnttar  for  lathe. 


Oaar-whaela,  87, 149 
OeaiiBs:  bacMaah  in,  <7, 107 

BpirBl,lSS 
Otuai  antting aplial and  lpBr,171 
QaUCinB :  nagaUna,  on  the  dmaUlitr  of. 


Ooonapt^,  addresa  in,  71 
Qoeloelau:   astlnction,  and  BOma  ol  1 
amiannt  eaaaea,  488,  BG&  GSl 

thldmaaB.4ia 
Oeologr  '■  addrcBB  in,  40 
'  aaat  Motial  Amca.  75 
Saotland,  Dnka  itfZnTU  oo.  SaS 


toman  1  green  anap. 
Import  dn^.m 


01mMa,I7aavealan,  411.  E14 
,aiHl-B  aoMIBaSioripbos,  ISI 
Qtidan,  atoalna  0li,M4 
~t"i'tlmi  ■  dinatlongLAI 
tanai, 81. nB.an  '' 
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Glidr,SS3 

GiaM:  oment  for,  127 

feottiiig,  887,  848 

gflding  (»•  816 

MWOV«iMl,lS 

pfttta»oii,407 

photompha  to,  mShninw,  168,  SOf 

■pttdi,  grindiog  and  poUahinv,  M2, 471 

■plBBisf ,  Mowplpe  for,  987 

vcitiav  on,  with  fndia  ink,  867 
OliBiei,  eokwnad,  7 
CHasB,  poUihan,  108 
OtacM,  pottary,  67, 188 
GlMoaa:  199 

lnlaather,466 
fflua :  for  attaching  oloth  to  tin,  826 

maiina,  818 
Ol7oaiine:476 

Daromater,  how  to  malce  a,  89, 1C8,  187, 
146 

ioldar  and,  479 
Gold :  ehlorida,  eatfmating,  467 

a7ata]aof,4u 

laooraring  from  old  watoh  plates,  66, 86 

xtfloiiig,  847 

ring,  eolonring,  189 

TanJah  for  f  ramea,  990 
Gofa'a  aofain  Orion,  408. 468 
Goranunant  arehiteotoral  deaigna,  464 
Gorevnor :  aatomatio  oot-oif ,  161 

bidla.987,489 

for  driviag'-docka  of  cqnatorealf,  new 
form  of,  680 
Graham  drill  and  lathe  ohaok,  397 
Grammar,  Dutch,  886, 806 
Chamma:  armatoree,  84,  88, 184,886 

dynamo,  188,  807,  806,  896,  946, 886,  883, 
804, 844,866. 464,  644, 646 

maehina,  wiring,  88 

polarity  in,  804, 888 
Graanla  earbon  battery,  147, 187 
Chating  and  prismatio  apeetxoeoapea,  81 
GiaTtty:  hn<l  chronometer  balance,  886 

battery.  Horriaon,  66 

Ledaniek^,  986 

qneation,  809 

epeciflc,410 
Giay'i,  Stephen,  watet  mioroeoopee,  99 
Qstat :  Eastern  oomponnd  locomotiTes,  14, 
86 

Northern  8ft.  single  engines,  81 

—  7ft  6la.  engines,  809, 893 

—  7ft.  singles,  616  ' 

—  speed,  864,  880 

Westeni,  broad-gaoge  engine,  14, 106 

—  engine,  886, 486 

—  9fl.  tank-engine,  146 
Green :  soap,  G^nan,  867 

Tarnish  for  metals,  131 
Grecnhonse :  alarm,  948 

—  electric,  966 
heating,  196 

Gnenwiflh,  rainfall  at,  866 
Gresham's  improfedinjeetor,  98 
Grinding:  and polTeriatng  machinery, 806 

^^^•'  148 

lnT^Tee,849,S69,887 

lawn  mowers,  644 

maehlaaT,481,648 

twist  driQi,  406,  478 
Oite :  FelIows*s  patent  window,  184 

iriBdow,  188 
Giist  mall,  688 

GiooTes,  enttsrs  for,  888, 410 
Gocst,  a  winter,  496 

Gidda-aerows,  Bsichel's  method  of  ooraeet* 
_^,  88 
Gam :  atom  in,  601 

inaolable,  67 
Goa :  breeohloading  88cwt,  988 

spring,  476 
GaBboat,166,186,866 
Guo'-stook,  9:26 
Gntti^erdia  boots,  896,  397, 847 


EAOK  saws,  iiesible  bade,  449 
Hmmostotie,  a  powsrf  ol,  888 


Havmc 


id-planar 


89 
for  nse  with  the  slide-rest, 


Hanlfiniiigsiee!,  886, 867 
Uarmoninm  s  87 

oonpler  to,  87, 186, 844,  866, 886 

naw  pedal  action  for,  800 

pan,  warpvd,  644 

Toiee,  at  the  InTeations,  161 
Harrard:    eollege   obeeryatoiT,    annual 
itportof,686 

magnttndea,  the,  446 
Batatntoher,  170 
Haydoin  entter  bar,  99 
Heade,  wood  aeiew,  814 
Hieadaloek,689 
BearthmgB^  fancy,  66 
Heat:  a  mode  of  motion, 688 

in  dynaoBO,  87, 146, 168 

Bwtetial  to  stand  intense,  887 

on  steel,  bfaie,  466 

spedfle,  and  conduoiiTity,  885^  406 
Heath  land,  dialk  on,  806 
Heating :  grssnhonse,  139 

lana  room,  476 

ofabirils,807,  884 


lof  boOars,  545 

J  the  story  of  the,  l8Sr 

Hetehte  and  boiUngpdnCi,  80r 

^Uhoffite,  the  new  ezplodye.  3J 

Hemp  ropes,  tests  for,  199 

Herb  beer,  38 

HarMUfL  Bsta,  mni,  79,  178 

^neHOl  aoddent,  WI 

nBtfbrBiaiaists,189 

Historical  notM  on  the  OikMigq^li 


obtenratory,Jl86 
Hodshaosen  commutator,  690 
Hoist,  41,146 

Holder  for  photographic  plates,  889 
Hole  in  lathe,  bonng,  600 
Holes  in  diTision  plate,  counting,  819 
Holtsapffel,  dnMous  word  in  fifth  Tolume 

of,  88 
Home  :  engfaie-making  at,  86, 88,  114,859, 
469 
hot-air  baths  at,  958 

musioal  instruments  for,  343,  866,  883, 
496,449,469 
H<Mne-made  16in.  reflector,  84 
Honey :  adalterated,  67 

artfadal,  19 
Honour,  an,  or  merely  an  odd  trick,  78 
Hook  tools  and  King's  Cliffe,  600 
Hooping  cylinder,  600,  593 
Horuon,  apparent  enlargement  of  celestial 

objects  on,  987 
Horse-power:  of  engine,  40,  988, 807,  871, 
889,  434,  464,  467 
of  looomotiTes,  968,  986 
Hot:  baths  at  home,  358 
dynamo,  366 

polei  of  field  magnets,  479, 499, 681 
water,  oonreying,  890 
Hot-air :  engine,  41, 134, 140, 168, 167, 884, 
368 
Bobinson,  443, 498 
Tbm  Thumb,  884 
Hot-water  joints,  389, 410 
HoaMhold  utensils,  lead  poisoning  by,  509 
Hub9,  drilling  bioyde,  936, 986 
Hugqins,  Dr.,  on  solar  corona,  446 
Humoer  tricyde,  genuine,  19 
Hundred  to  the  moh,  108 
Hydraulic :  leather  collar,  407 
rams,  11, 199, 140, 166, 180, 904, 906,  384, 
844,868,880.819,407 
Hydraulics,  66, 106 
Hydrogen  peroxide,  481 
Hydrophobia,  Hnssis#  remedy  for,  468 
Hyginus,  Klein*s  new  (?)  depreesion  near, 

81,78,79,888,377 
Hymenoptera,  poison  of,  151 

t 
lOE :  corrective  for  a  carious  "  ddogion," 
an,  817 
crystds,  447 
Identifying  planetoids,  877 
Iiluminants,  lighthouse,  71 
Imbedding  microeoopical  objects,  887 
Incandesoent :  lamp,  386,600 
— •ilyering,601,633 

lamps,  new  method  of  manufacturing, 
867 

—  Taloe  of,  384 

lamp-stand,   Tariable   resistanea,   186, 

184 
lightinir,  454»  456 
Incrustation,  boiler,  153 
Incubator :  how  to  make,  180 

regulator  for,  870 
Index :  automatic  counting,  498 
doTiea  for  testing  refracOTe,  196 
refteetiye,  measuring,  476 
Indian  longitodes,  196 
Indicator  danama,  64, 488. 476, 497 
Indicators,  Gent  and  Co.'a  new  patent 

pneumatic  pendulum,  71 
Indigo  dye,  906 

Induction  eoil :  41,  66,  169,  188,  189,  909, 
464,  466,  476,   497,  501,  619,  680,  640, 
649 
insulation,  106 
rotations,  63,  861 
spark,  potential  of,  966, 804 
Industrial  progress  a  necessity,  87 
Industry  and  idenoe,  96 
Inflaoice  mach'ne:  Wimshurst,  66,  67, 
966,  896,  849,  888,  488,  486^  466,  476, 
687 

—  practical  hints  on  the  working  of, 
901 

—  theory  of  the,  864, 899,  819, 849, 403, 
478 

Inje<rtor,  Grediam*8  improred,  33 

Jn«oluble  gum,  67 

Instruments :  automatic  musical,  14, 698 

musical,  for  home,  343,  865,  389, 446,449, 
469,  490,  616 
Insulation  of  dynamo,  testing,  488 
Intolligenee :  of  the  dophant,  879 

of  the  orang,  379 
lo'^ensifioation,  456, 476 
intensities,  calorific,  466, 477 
Interest,  compound,  887 
InteniationalTnTcntiffinsKThibitinn,organs 


at,  8 

Introduction  to  sclentifle  knowledge,  488 
Intentions :  and  dlicoraiies,  698 

or^an  at  the,  Casson's,  108 

Toice  harmonium  at  the,  161 
Iron  :  bath,  painter,  407 

**  burning  "  phospnor-bronse  to,  119 

cas«>-harnened,  17, 89 

eompodtion  to  prereat  it  rusting,  17 

enamd  for,  189 

for  fldd-magnets,  468 

music  stand,  466 

or  copper  wire  for  telegraph  lines,  51 

oxide  of  for  purifying  coal-gas,  419, 
489 

~  pigments,  184,  839 

plates,  straightening,  108 

rods,  case-hardening  Jong,  907 

rust  prsrention  in,  478 

tank,  419,  489 

wddmg,  386,  806 
Island,  Tanished,  968 
Islands  and  shoals,  oceanic,  76 
lYory,  gilding  on,  816 


Japan,  168 

Japanning,  166 

Java,  Tolocmio  outbreaks  ia,  887 

Jet:  ooadenser,  418, 488 

safety,  for  lanterns,  987, 807 
Jewd  hole,  906 

Jewellery,  watchmaking  and,  139 
Jdnts :  hot-water,  410 

lead,  seamlees,  478, 49S 

plumbing,  965,  888 

ru^t,136 
Jordan's :  barometer,  869, 887 

sunahine  recorder,  803, 819 
Journal  of  the  Boyal  Microscopical  Bodety, 

446,  474, 488 
Joy's  Talye-gear,  468 
Jupiter :  red  spot  on,  887 

theory  of  satdlites  of,  445 

KEBOSBNE,  burning,  under'  boilers, 

383 
Keyways,  886,  346,  889 
Killing  rats  by  slectridty,  66 
Kilns,  66, 147 
Kitchen  range,  457 
Klein's :  new  (?)  depression  near  Hygiaus, 

81,  78,  79 
object.  79, 131 
Knowledge,  introduetioa    to    sdeatifle, 

439 
Koumiss,  370 


LAOQTJEB   work   of  the  Burmaas, 

474 
Lalaade's  curreat  measurer,  194 
lAmp:  adjustable  resistaaee,  611 

Arohereau's,  804,  849 

arc.  BichaidjOB,  387,  408 

bumromate  battery  for,  147 

for  battery,  488, 641 

for  blowptpe,  41 

for  soldoiag,  40 

iacandeaeent,  986, 600 

—  silvering,  501,  533 
microscope,  electric,  64 
query,  328 

reflectors,  resilTerinir,  837, 847 
Lampligater,  electrical,  848 
Lamps :  arc,  366,  884, 804, 838,  849 

fiunsen,  batterr  for,  308 

electric  fairy,  88 

incandesoent,  new  method  of  maaufao* 
turiog,  857 

Leclandi<$  for,  166,  863, 886 

value  of  incandesoent,  834 
Lamp-stand,  variabls  redstanoe  inoaa- 

deecent,  186. 184 
Lancaahire  and  Yorkshire   express  en- 
gines, 966, 383 
Land  for  a  charity.  347 
Tantanin,  a  Peruvian  antipyretie,  340 
Lantern  :  limelight  and,  847 

**  metaamrphoeer,"  867 

microacope,  946 

optical,  69,  84, 191 

pnoto.  leaa  ia,  897 

slides  oa  gdatlna  plates,  510 

slides,  pamtiag,  848, 890 

—  siae  aad  m^e  of,  876 
Lap  of  valve,  646 

Lat|ie :  alteriag,  67 

apparatoa,  German,  194, 144, 185 

chuck,  Graham,  887 

circular  saw  in,  849 

damp,  498 

crank  with  chain  to  treadle,  689 

double  frame  lor,  106 

drilling  hole  in,  600 

flywheel!,  149,  167,  906,  807,  838,  940, 
846,  888 

gear  cuttera,  134, 884 

mandrd,  bearings  for,  408,  640 

matters,   361,   383,  801,   820,  841,  863, 
884,  406,  486,  460,  478,  491,  617,  689 

milling  in  the,  869, 460 

modem  engineers,  607 

ornamental  work  in  the,  884 

overheads,  106,   196,  146,  186,  860,  363, 
801,  461 

query,  87,  866,  886 

speed  of,  880, 410 

surfacing,  387 

treadle,  890 

turoing,  improved,  886 
Lathe-bed,  148 

lAthe  tool  for  turning  round  rods,  386 
Lathes,  German,  134. 144, 186 
Lanadi :  eagiae,  oomponod,  187 

speed  of.  85 

steam,  85, 104, 186, 144 

stem  tube  for,  67, 106 
Lanadry,  169 
Laveader  oultore,  390 
Law :  eaa  the,  iaterfere  ?  868, 888 

photographers,  807 
Lawa  mowers,  grinding,  644 
Laying  out  sheet  iron  aad  boiler  work,  8, 

16, 77. 118,  818 
Lead :  chloride  of,  889 

joints,  seamleas,  478, 498 

<m  damp  walla,  oemeat  for,  867 

pipee,  actioa  of  water  oa,  76 

poisoning  by  honsehold  uteaiils,  608 

sugar  of,  866, 884 

tartrate,  8i6 

test  for  silver  ia,  129 

wire  spirals,  870 
Leather :  and  brass  cement,  87 

over-dry,  17 

preventing  oil  penetrating,  836 

reviver,  384 
Ledanch6:  batteriee    for  unall  lamps. 
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battery  management,  41,  65,  909,  886, 
847 


Ledanoh^ :  cdl,  RILF.  of,  967, 988 

diemical  action  in,  85 

crystals  in,  88 

for  beU  ringing,  86, 196 

for  lampe,  166, 968,  896 

Lee-CHbaster  motor  and  battery,  606     

Legal  repliee,  19,  141,  146.  146.  91^  881, 
846,368,849,413,  468,  464,  641,  618^644 
646 
Length  of  strap,  837, 868 
Lens :  aplanatac  podLOt,  383 

Barlow,  377,  886 

concave,  f  ocua  of  a.  44S,  466, 478 

photographic  806,  883,  846,  880,  411 

—  for  lantern,  837 

power  of  pocket,  988, 187,  ttft 

stops  for,  887, 806 
Leporis,  variabls  star,  B 1 16, 401, 468 
Letter  punchee,  807 
Lettering  book,  408 
Leuoomunes,  ptomaines  and,  488 
Levd,  dumpy,  410, 496 
Lever:  escaponeat. 433 

of  safety-valve,  886 
license:  brewing,  66 

to  hawk  aad  sdl  plate,  66 
lif  tiag :  bar,  88,  85 

power,  601,  688, 641  _ 

light :  aagle  of  inddenee,  ftc ,  E8B,  409 

artificial,  618 

oeatral  v.  oblique,  461, 469, 687 

dectrio,  139, 189, 336 

influence  of  on  Bamllos  atithradsi  310 

workshop,  169 
Lighting :  electric,  147,  148,  IBS,  848,89^ 
643 

—  battery  for,  107, 106, 1S7 
incandesoent,  454, 466 
vacuum  tubes,  467,  477,  Ml 

lighthouse  iUuminanta,  71 
Lightning :  paper,  43,  66 

protectioa,  187 

stroke,  disruptive  action  of,  68 

strokes,  63 
Lights,  aadeat,  245, 648 
Lime  pure  ehalk  caustic,  412 
limelight :  146 

and  lantern,  347 

with  ether  or  ethoxo  limelight,  138 

ziroonia  cylinders  for,  498 
Lime  whiting,  691 
Link  motion,  285,  483 
Linseed  oU,309 
Lion  in  the  jpath,  89 
Load  of  chains.  189 
Lochaber,  paralld  roada  of,  74 
Lock  springs,  136 
Locomotive :  boiler,  model,  640 

experiments,  640 

pump  for  modd,  804 

side-rods,  breakage  of,  466 

slide-valves,  106 
Locomotivee :  320, 468, 614 

American  v.  Bnglish,  381,  489 

coal  consumption  of,  470 

compound,  14, 141, 9C6, 334, 968, 383,392, 
819.  844,  448,  470 

eccentric  for,  345, 407 

f ud  economy  of,  877, 470 

O.E.  ooD^^ounds,  14, 86 

G.N..  81, 803 

G.W.  broad  gauge,  14 

—  B.  kud  B.  9ft.  tank,  146 
height  of,  86 
horse-power  of,  368,  385 
L.B.andB.C.,63i,643 
L.and  Y.,266 

model,  464 

S.B.  old,  406 
Logarithms,  87 
London:  and  N.W.  train  service,  861 

T.  and  8.B.  enginea,  869,  481 
Longevity,  896 
Longitudes :  Indian,  198 

redconing  from  the  prime  me-idiaa, 
401 
Loss  of  taate,  186, 346,  366 
**  Lost "  property,  Uw  of,  146 
Lubbock,  Sir  John :  on  aats  aad  bees,  64 

on  intelligence  of  the  dog,  96 
Lubricant,  284,  870 
Lubricating  oils,  247 
Lubricator,  dphon,  106 
Luoemal  inicrosoope,  377 
Luggage  labela,  address.  186 
LunaJnous  paint  for  signboard.  190, 908 
Lunar :  defto,  oatalogue  of,  398 

edipsee,  shadow  of  the  earth'a  atmo- 
s^iere  in,  131, 167 

gladation,  81, 889, 888 
Lyr»,  photograph  of  the  region  ronnd 
epsilon,398 

KAOHIITB :  oarpet4Matiag,  844,  867 

468 
drilling,  368 

family  dothes  washing,  166, 188 
magneto-electric,  190,898,946,9^804 

888,486 
planing,  4, 16, 17, 89, 816 
powder-mixing,  887 
rice-hueking,  499 
screwing.  968 
twist^driU  grinding,  478 
Wimdrarst,  66, 87, 149, 168, 909, 948, 966 

383,384,987,306,896,849,888^466,466 

478, 476, 478,  498, 616,  688, 637 

—  oompoond,  448 

—  praotioalluatB  on  working  the,  901 

—  theory  of,  364, 899, 819, 849, 4U8, 486 
Machinery :  cold  air,  104 

grindiag  aad  pulveriaing,  806, 481, 648 
Maohinwi :  driving  eotton  by    '    '  '  '^ 
17 
dynamo  aad  thair       

planfaig,4,16,17,89rtl6» 
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Uagh  three-aided  fen,  97 
Magneilft,  flnbriaki,  808, 3S1 
ICagoetlo  north  and  wmth,  844 
Magnetiamin  watohea,  187 
Mtffneto-madiino,  190,  898,  846, 884, 8(M» 


Maffnat:  bar,  87 

ewetro^S09 

iron  for  field,  468 

10nff-piiU,406 
ICagnlf  7  a  itar  ?  can  a  oomet,  868 
liaffaitodea,  Harrard,  4i6 
M^ii^M^^  niekel.S77 
ICanehcater,  Bheffleld,  and  Ltnoola  eofinea, 

Haadral:  beaiii^B, hsid ateel, 406» 479 

lathe,  406 

Man-flight,  modem,  84,  81,  108, 198, 169, 

loft 

Mann's  hjgh-preaiare  eiatera  Talve,  441 
Manoal  ooapler  for  Amsriean  organs,  941 
Mannfaetores,  English.  189 
Marble :  oolomns,  blaok,  466 

oniameot,  repairing,  17 

removing  mat  from,  197 
Marine :  engines,  surface  condensing,  889 

glne,896 

labocatorj,  St  Andrews,  74 

mods,  cleaning,  7 
Mariners  oompasa,  Sir  W.  Thomson'a,  867 
Match,  qoiek,  168 
Materials,  strength  of,  169 
Mathemattoal:  690 

opties,  446 

Pt,478 
Mathfunattae  and  pbyaics,  address  in,  48 
Measnrer,  Ldande's  corrent,  194 
Msasnring:  andaarveTiag,  66,86 

power  of  a  lens,  977 

rain,  167 
Mechanical:    oceapations,  sdentiflo  sys- 
tematic method  in,  985, 818,  886 

optical  and,  104 

proUeea.  the  soaring  bird,  16 

singing  birds,  966 

table  for  forming  orals  or  drdes,  874 

unansweted  qoeriee,  360 
Mechanics :  66. 86,  9j9 

addreaiin,94 

applied,  67 
Medical :  411,  434 

eleetridty,  987 
**  Medio  **  pericnloaiadmoa  Ibis,  in,  401 
Mediam,  non-actinio,  406 
Melboome  Caasejrrain,  the  great,  999 
Melting  snow,  434 
Memory :  artificial,  896,  867 

material  conditions  of,  490 
Mending  saooepana,  8i4 
Mentone,  fossil  man  of ,  62 
Mercury :  and  air,  ezpeasion  of ,  649 

and  copper,  698.  649 

sulphate  of,  batteries,  827 

trough,  new  reflecting,  480 
Mercury,  suspected  white  markings  on, 

189,197 
Meridian,  reckonhig  longitodes  from  the 

prime,  401 
Merope  nebula,  140,  331,468 
Meesier  81  and  noya  Andromedae,  188 
Metal :  **  elastic  limit"  in, 877 

moulds  for  Tulcanite.  844, 866,  468 

spinning,  347,365,  384 

type,  837 
Metallic  surfaces,  etching,  466 
Metala :  speed  for  turning,  109, 19S 

testing  for,  848,  869 

varaiah,  green  tranaparent  for,  181 
Metamorpnoser  lantern,  967 
Meteor :  briUiaint,  818,  369 

shower  of  Not.  97, 494 
Meteorology,  181 
Meteors :  Andromeda,  978 

Biela's  comet  and,  488, 666 

display  of,  978 

of  £ioy.  97,  998 
Mioo'orgaaisma,  air  and,  98 
Mlorc^hone  tiaaemltter,  486 
Mierophytea,  aeiion  of  cold  on,  69 
Mieroecope :  binccolar,  189,  196, 889,  468, 
476 

eell-makhig  machine,  407 

oentral  t.  oblique  light  in.  460 

eentring  gUus  for,  469, 616 

disease  germs  and  the,  121 

electricity  in  the,  19 

eyepieoee,  996 

in  the  workshop,  897 

lamp,  64 

lantern,  946 

lueemal,977 

objeetlTea,  measurement  of  power  of, 
100,  861,  380.  616 

—  testing,  847, 861 

wood  seoiions  for  the,  89t 
Mieroacopee,  Stephen  Gray's  water,  99 
Mieroeoopioal :  87,67, 10),  4(.7 

adTanoee,  881,  991, 831, 417, 488 

hinoealaa,  909,  969 

cements,  adheslTeneea  of  soms,  876 

esatml  ▼.  oblique  light,  461, 697 

diaphragms,  339 

•raminatlon  of  yeast,  896,  846 

mounting,  870,  648 

obieetiTcs,  847,  886,  497, 488, 468 

objeets,  imbeddtag,  887 

seetiona,  881, 411 

turntable,  461 
Midland  engines,  19, 66, 81,  364 
Migration  of  birds,  report  on,  78 


Milling :  maQhine,ontting  spiral  and  spur 


[analysis.  899 

T  vay,  otMerratlonB 


todee,  80. 191 
Mm :  grist.  638 


TS» 


888,  808 


gears  on,  with  a  side  tool,  979 

—  tmeixig-np  centres  of,  490 
MlUstone  dressing,  870 
Millstottss,  backing,  985, 804 
Mine,  grayity  in  a,  196 

Mineral  oila,  deteetlon  of  fatty  oik  in,  117 
Mineralogists'  blowpipe  apparatus,  184 
Minerals,  nie,  for  manufaeturing  pur- 
poses, 978 
Minee,  electric  safety-lamp  for,  59 
Mining  notes,  998 
Miraenlons  Sin.  teleecope,  377 
Mirrore:   adjusting,  in  Newtonian   xe- 
flectois,  186 

dewing  of,  949 

Bilteriog,  688 

some  matters  in  the  theory  of,  916 
Mixture,  brass.  927, 917 
Mnemonics,  887 
Model :  locomotiTe,  464 

well,  89 
Modem  education,  167 
Moaey  held  by  master  as  security  for 

servant,  968 
Moon  :  position  of  illuminated  creecent  of, 
in  the  sky,  585 

siza  of  image  of,  with  o.g.  of  different 
fod,  190 
Morrison  gravity  battery,  66 
Morse  stsndard  drill  shanks,  867 
Moscrop  recorder,  489 
Mosses,  996 
Moior:  Barbouae'a,  50t 

domeatie  hotntlr,  168 

—  Pif re'a,  866 
for  boat,  168 
Lee-CShaster,  506 
the  dynamo  as  a,  491 

Motora,  small  water,  864 

Moulding:  196,988,198,  874,419,484,484 

large  flywheels,  988 

wheels,  846 
Mouldi  for  vulcanite,  419, 489,  468 
Mount  Boraima,  53 
Mountains,  i^iospharssoent,  and  eleetric 

clouds,  7 
Mounting:  dry,  840 

Snatoreals,ll.  82,490 
iovoscopieal,  870 
Muds,  cleaning  marine,  7 
Mura  teigmatiqnee,  Trouvelot*s,  986 
Mueeae  volitantes,  968, 806 
Music :  plates,  499 

stand,  iron,  466 

stave  ruler,  487 
Musical :  ooncert  pitch,  948 

iDstrnmenta,  automatic,  14, 88,  68, 693 

—  for  home,  848,  866,  889, 486, 449,  469, 
490,616 

scale,  204 

strings,  length  of,  927 
Myopia,  411,  483 
Mystification,  184 


MAMBS.  Bosaian,  139 
Natural  gaa  forge,  814 
Nautical  Almantc,  the,  196 
Navigatton:    atrial,   modern  man-flifht 
and,  84, 84, 103, 133,163 

steam,  on  eanala,  846, 468 
Nebula:  in  Andromeda,  81,  61,  99,  108, 
118,166,178 

in  Pleiades,  61, 80. 409 

Merope.  140,  991,486 

Tempel8,434 
Nebulaa,  notes  on,  913,  811 
Neck,  violin,  190 
Negative,  ailver  ataina  on.  66 
Negativea,  on  the  dtirabillty  of  gelatine, 

176 
Neptune  in  a  Sin.  teleecepe,  987 
Neutral  aalta  in  DanieU  a  battery,  87,  68; 

141,992 
New  York :  Bubmarine^exploeioB  at,  908 

time  ball  at,  189 
New  Zealand :  Araira*«  remarkable  run  to, 
61 

raUways,140,189 
Newton  and  endowment.  840, 869 
Newtonian,  adjusting  mirrors  of,  136 
Nickel,  malleable,  977 
Night,  signalling  at  sea  by,  179 
Nitrate  ofsdvsr,  41 
Nitrogen,    eeparatlon     of     atB^ospherio 

oxygen  and,  53 
Nitrous  fumes,  41, 66 
Noiae  in  flashing  pipe,  41 
Nomenclature,  Mtronomical,  160, 177 
Non-actinic  medium.  406 
North :  Battem  enginea,  188 

magnetic,  844 

Pole,  beat  route  to,  74 
North  Hante  and  South  Hants,  449 
Norway,  coast  terraoeeof,  74 
Norwegian  gimleta,  48ft,  614 
Notes  :  astronomical,  79,  176,  964,  868, 
440,530 

mining,  898 

on  nebulae,  918,  811 

on  podurae,  some,  161 

on  silvering,  991 

on  the  Gassegrain,  historical,  178 
Nova  :  in  Andromeda,  98, 81,  86,  166, 221, 
987, 288, 2n,  468 

—  magnitude  of  atsrs  near,  618 

in  Orion.  Gore's,  408/494, 466 
Numismatic,  467 


OB JBOT  carrier,  rotary,  275 
Object-glass:  an  adjustable,  884 
conversion  of  photo,  faito  telesoopt ,  817 
proportion   of   foens^to  aperture   la 
achromatic,  481 
Object-glnwas,  oonttmetionof,  906 


Objectivee :  ooloqr  correction  of  double,  8 

mieroecope,  measurement  of  power  of, 
100,  861, 459, 616 

mieroecopieia,  847, 861, 886, 890, 427,  489 
Objects :  astronomical,  947,  964 

miaroaoopietl,  imbedding,  887 
Oboe,  847 

(ibaervations,  reoorda  of,  860 
Obaervatory :  asaiatants,  157 

Dearborn,  reporton,  987 

Harvard  College,  686 

hive.  186 

ehutter,  359 

Oecultatian  of  Aldebaran,  860, 424, 686 

Oeeultations  of  stars  and  planets,  new 

method  of  computmg,  179,    300, 978, 

848,686  >^ 

Occupations,  seientiilc  systematic  method 

in  ordinary  mechanical,  996, 818,  836 
Ocean,  bed  of  the,  96 
Ooeanic  islands  and  shoals,  76 
Oil :  add  in,  226 

black,  for  harness,  284 

cottv>n  seed,  as  a  food,  15  • 

linseed,  eifect  of,  on  vulcanised  rabber- 
valves.900 

of  wine  lees,  139 

on  the  wavee,  358 

penetrating  leather,  to  invent,  325 

quantity  of,  need  in  looomo(i?c8,  925 

recovering,  818, 406, 431 

stove,  995 

walnut,  337 

waste,  806 
Oil-immersion     eonden«er,    method     of 
equalising  the  thickness  of  alips  when 
using,  960 
Oils  :  detection  oi  adulterations  in,  814 

detection  of  fatty,  in  mineral,  117 

lubricating,  947 
Ophinchi(86),ll 
Opionin,  189 
Optical :  406 

and  mechanical,  104, 863 

erratum.  486 

experiment,  486 

glaim,  new,  16 

instruments,  dead  black  for,  401 

lantern,  69, 84, 191 

matters,  991, 888,  468 
Opties,  mathematical,  446 
Orang,  intelligence  of  the,  878 
Oranges,  wine  from,  619 
Orbite:  cometary,  157 

of  satellitee  of  Uranus  and  Neptune,  987 
Organ :  American,  408 

at  the  Inventions,  103 

chamber,  206. 996 

manual  coupler,  Ameriosa,  941 

l>edals,64,828 

ptpee,136,828,866,866 

reed,  644 

rcsds,  voicing,  628, 649 

tuning*  66 

village  church,  by  Chippendale,  484 
Organic  matter  in  the  atmoephere,  aeiion 

of,  69 
Organs :  at  the  Inventions  Bxhibition,  8 

new  pedal  action  for  Amsriean,  992 
Orguinette,  106, 197 
Oriental  carpet  manufaetore,  801 
Orion :  Qore^s  nova  in,  406, 494, 466 

trapezium  in,  817, 879, 488 
Orionis:   minute  companion  to  lambda, 
817,879 

nebula  in,  424 

theta,468 
Ormolu  ornaments,  reviving,  88 
Ornament,  repairing  marble,  17  ^ 

Ornamental :  tnnung,  some  recent  im- 
provements in  apparatus  for,  118, 198, 
971 

woodwork,  ebonlsing,  946 

work  in  the  Uthe.  864. 497, 449 
Ornaments,  ormolu,  reviving,  86  ' 
Ostrich  feather  dyeing,  965 
O.to:  bicycle,  883,  4U4 

gas-engine,  Croasley's  new  vertical,  6 

—  for  electric  light,  848 

—  gasoline  and  the,  801 

Ovals  or  circles,  mechanJiml    t^ble  for 

forming,  874 
Overhead :  Uthe,  106,  146,  169,  168,  185, 
260,  282,  801, 818, 451,  689 
twisted  work  by,  968 
Overheads :  cutter  and,  981 

flywheels  and.  498 
Overwork  on  ratlways^  166, 189 
Oxjgen,  separation  of  atmoepheric  nitro- 
gen ana,  69 
Oaone :  action  of  on  organic  matter  in  the 
atmosphere,  69 
exhalation  of,  by  flowering  plants,  114 
pneumonia  and,  97 


PAOINO  m :     armature.     Gramme 
dynamo,  454 

dvnamo,  906 

rmg,  66 
Paint:  asbestos,  65 

luminous,  190,906 
Painting :  china,  646 

iron  bath,  407 

lantern  slides,  848, 860, 869, 890 

scene,  640 
Paints,  quick-drying,  18 
Palmer's  gear-cutting  attachment,  638 
Pan,  warped  harmonium,  614 
PApier-maohe,  166 
Paper :  boat  or  canoe,  478 

oapa  for  toy  pistob.  64 

enlargements  on,  170 

fllms  for  photognphy,  979 


lightning,  49 
iSlls,  476,497 


Paper:  rolls  for  tonebands,  838 
seaweed,  199 

toughening,  436  » 

trad]«,  168, 188 
Parald^yde,  444 
Parallax,  stellar,  140 
Parallel :  bearings,  split  steel,  381 
motion  of  beam  engine,  996 
roads  of  Lodiaber,  74 
Paralysis,  eurrent  in,  906 
Parent,  alternate  resemblance  of  children 

tomato  and  female,  809 
Paris  Academy  of  Sciences,  prices  of,  512 
Party  walls,  848, 468 
Passage,  heatiog,  849 
Paste,  48 

Patent :  abuse,  a,  401 
law  amendment,  2 
office  aasiatant  examiners,  407 
Patents,  telephone,  86 
Path,  concrete,  890 
Pathology  and  Darwinism,  Prof.  Yirehow 

on,  681 
Pattern:  fretwork, 434 

small  cylinder,  410 
Pattern-making,  89 
Patterns  on  glaaa,  making,  407 
Pedal :  action  for  American  organa,  292 
for  harmoniums,  800 
pipes,  organ,  136,823,866 
Pedals,  organ.  64 
Pen,  defective  electric,  129 
Peptoniaatiaii,  6 
Perfumes,  artificial.  838 
Perry's,  Mr.,  measures  of  Nova  Andro- 
medae, 96 
Persei,  stars  near  sets,  466 
Perseus,  duster  in,  167, 160  170 
Perspective,  889,  4)0,  431 
Perspiration,  analyaia  of.  410 
Petroleum:  carriage  of,  on  Italian  rail- 
ways, 889 
reaouroee  of  Abaheroa,  428  . 
ahipment  of,  in  bulk,  819, 868,  888 
apirit,870,888 
tank,  623 
Philoeophy  of  drinking  largely,  979 
Phoephor-DTonze,  burning,  to  iron,  119 
Phoephoreeoence  of  the  aea,  81,  86,  63, 68, 

124 
Phoephorescent  mountaina,  electric  douds 

and,  7 
Phorphoraa :  and  ailicon  in  ated,  88, 107 
aafety-matohea  and  amorphous,  501,  699 
6ii 
Photo  :  lens,  846,  499 

o.g.  for  telescope,  817,  898 
Photograph  of  the  debilissima,  398 
Photojrrapher's  law,  807 
Photographic :  167 
changing  box,  408 
camera,  127 
lens,  806, 823,  390 
plates,  holder  for,  399 
printing  surfaoee,  294 
Photographing :  on  silk,  266 
spectra  of  etars  and  planets,  918 
the  start,  896 
the  sun,  16 
Photographs :  adhering  to  glsa,  168, 9Q0r 
of  diagrams,  160, 168 
star,  128 
Photography:  108,2)9 
amateur,  168, 188 
celeatial,  19v.>,  199, 167 
paper  fllma  for,  972, 977 
Photometer  and  chromometer,  new  eom« 

blned  atellar,  493 
Phydcal  development  aa  affectid  by  pot* 

tures,  166 
Physics  of  bullet.  413. 432 
Physioloflpteal  diet,  alimentation  and,  995 
Pi,  mathematics  of,  412 
Pianists,  hint  for,  189 
Piano :  action,  464 
ded^ric  light  for,  466 
perfect-tuned,  891,  497 
atringa,  106, 127 
Pianoforte :  diking,  468 

tuning  madiine,  617 
Pianoe  and  their  ahape,  19 
Piccolo,  947 

Pioture  moulds,  black,  431 
Pioturee :  atereoaoopie,  477 

varnishing,  826 
Plea,  pork,  wa  285 
Pifre'e  domeetic  motor,  856 
Pigments:  chemistry  of,  46,  78,  98,  118, 
164 
oxide  of  iron,  184,  232 
Pipe,  noiae  in  floahmg,  41 
Pipee:  bends  in  stone,  987 
cjpper  steaoD,  45) 
organ  pedal,  823, 386 
soft  water  injuting,  826 
Piaton  rings,  166 
Pitch  polidier,  446, 490 
Pitfalls  and  snares  of  amateur  carpentry 

1,46,82,  102 
Pivoting,  cylinder.  169 
Pivote :  f  usee,  483 

replacing,  41 
Pl^ne,  handy  etop  diamfer,  19 
Planer,  band,  for  use  with  dide-rait,  896, 

429,460,617 
Planes,  an  easy  method  of  making  perf  eot, 

t8.490 
Planetoids,  identifying,  277 
Planing  machines,  4, 16, 17,  89,  916, 499 
Plants  storage  battery,  890,  479 
Planting  treee  and  shrubs,  129 
Plants  :  diatiUatton  of  eaaencea  from,  923 

exhalation  of  ozone  by  flowwlng,  114 
Plaatar  easts,  poUdiing,  847,  871 
Plate :  angte,  eoorenient,  466 

division,  868,  884,  438 
Plates:  baekingphoto.ta4fi 
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PlatM :  oountioflr  holes  in  dhirion,  318 

geUtino>bromide  ary,  41 

atrughtenintf  sheet  iron,  106        * 
Plating  :  dynamo,  1'^,  247,  S8d 

stopping  for,  888,  305 
Platinum  electrodes,  476 
Plato  A,  ft38 

Pleiades,  nebnla  in  the.  61, 80 
Piombing  joints,  clear  bore,  986,  983 
Pneumatic  pendulum  indicators,  Qeot  and 

Ca.s,  71 
Pneumonia  and  osme,  97 
Pocket-lens  :  new  apianatic,  883 

powerof,  28s,  965 
rudnra  scale,  293 
Poduraa,  some  notes  on,  161 
I'ointr,  tramway,  886 
Poison  of  hymenoptera,  ISl 
t^oisonous,  are  the  salts  of  copper,  396 
x^iaria*tion  in  batteries,  soda  sulphate 

and,  206,  823,  263,  2S7 
P(>lari^ioope,  105 
A^oles :  of  field  magnets,  hot,  499, 581 

tetegn^h,  kcreni^b  oi;  74 
Polisher,  pitch,  446 
r^lisher  s  glaze.  luS 
Polishing :  bobbins,  370 

tock-salt  prisms,  48^ 

^rit  varmsh  and,  16, 38 

stonp,  385 
Pony :  breaking  in,  226 

trap,  light,  3*  14 
Pork  pies,  268,285 
Porous  pot«,  charging,  67 
Porridge  stirrer,  325 
Portable  :  electric  light,  396 

eqnatoreald,  125 
PostlethwAice's  r^itehetless  drill  bxaee,  46 
Postures,  physical  development  as  affected 

by,  156 
Potential  of  static  and  indootioa  ipark, 

909,  316,  365,  304 
Pottery  glazes,  67, 128 
Power  :  dilf erence  of,  108 

lifting,  5<>i,  522,  511 

of  Alea«.  :;37.277 

required,  207 

rope,  866 
Powers  used  on  eeitain  taleseopes,  11,  38, 

68 
PrpsM  tation  of  fruit.  409  • 
Pk«8sare :  gauge,  326,  319 

in  boilers,  885 

steam,  190 
Printing :  chronogn4)h,  837 

surfaces,  phoo^raphic,  294 
Prism  :  bisuli^iide  of  carbon,  193 

dmning  binocular,  452 
Prismatic  and  grating  speetrosoopes,  31 
Prisms,  poUshingrook-Sidt,  488 
Pritchard,  Prof.,  and  Qenesis,  536 
Privet,  885 
Piublem :  chemieal,  146 

indominaes,  365 
Ftoemof  Qenesis,607,  63) 
Pregress  cf  astronomy  in  1885, 361 
Fn^elling  ships  by  oompressed  aur,  169 
Property,  damage  to  ac  joining,  643 
Pkotoplasm,  liVibig  and  dead,  74 
Pruning,  vine,  349,869 
Ftomainesand  leueomainea,  486 
Polleys:  187 

belts  T.,  886, 346 

0000,827,  348 
Pump:  engine, 887 

feed,  307 

forcing,  147 
Pnnehes,  letter,  307 
PoBdking  bear,  4u7 
Pyxo  developer,  ferrous  oxalate  v.,  165 
Pyronmic  acid,  compreaied,  lu9 
Pyroiogy,  104, 223,  a4i,  263 


aU  ADBT7PLEX  telegraphy,  886 
Queens  taxes;  m 
Queries :  gaa,  381 

solved  by  the  sUde-mla,  33 

watchmaker's,  16 

winter,  484 
Qneiy :  boiler,  66,  323,  499 

dental,  600,  688 

engine,  886,  600 

gzmrity,909 

Jjunp,  828 

lathe,  87 

valve,  67,  86 
Quick  match,  166 
Qirirkwilver :  from  copper,  cleaning,  468 

in  loaf  of  bread,  Hv 


SAHrlayiog,  flange  depth  and,  381 
KsHroads,  JSniflish  and  Amwifaa,  com- 
pared, COO 
Baflway :  aoddents,  298, 439 

coupkngs,  165, 806, 856,  381, 406,  489 

crossings,  463 

gauge  uf,  127, 167 

returns,  640 

safety  and  economy,  686 

signalhng,  470,  619 

speeds,  14,  515,  540 

traffic  retuns  for  1884,  60 

wsggoaartMpiy  tempering,  867 
Bailwm;  %9m,  357 

overwotkaZ^wy  183 
Rain :  gauge,  160, 164 

measuring,  167 

sins  tank  for,  906 
Bainbow :  abnormal,  167 

secondary,  Itf 
Rainfall  at  Gxeenwioh,  8S8 
Rams,  hydranlie:  ll.lfS,  140,186, 180,904, 

^984,  844, 909,980^  aia,  407 

beat  valves  in,  407 


Range,  kitchen,  467 

Rats,  killing,  byeleotrieity,  86 

Rccipea,  dyeing,  534 

Recorder:  Jordan's  sunshine,  319 

Mosorop,  438 
Records  of  observations,  860 
Recovering  oil,  848, 408, 431 
Red  :  spot  on  Jupiter,  887 

stars,  178 
Reed  organ,  644 
Reeds  :  free,  17, 888.344, 866,  886,389, 406 

voicing  organ,  623,  648 
Reels,  colouring  brass  fishing,  384,  867,  458 
Refining  gold,  247 
Reflecting :  mercury  trough,  new,  488 

telesoopes,186,497 
Reflector  :  adjustment  for  eoeentrie  strop 
on,  487 

experiences  withan  8jin.,  199 
Reflectors :  lesilvering  lamp,  396, 347 

V.  refractors,  139,  384,  486,  517 
Refractive  index :  device  for  testing,  196 

measuring,  475 
Refractor,  faulty,  337 
HefinKtors,  reflectors  v.,  139,  324,  486.  617 
Regenerative  gas-buners,  208,   285,  3C>6, 

347,367,619     . 
Regulator  for  ineabator,  370 
ltepair-<,  bicycle,  267, 886 
Repoiuire  work,  148, 167, 490 
Research,  importance  of,  97 
Resilveringlamp  reflectors,  836, 347 
Resist  for  acids,  169 
Resistance :  of  dynamo,  388,  481 

of  shafting,  fnctional,  375 
Retouching,  developing  and,  147 
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£.  Uospitalier  and  C.  J.  Wharton,  461 
First  Tear  of  Ssientiflc  Knowledge,  by 

Paul  Bert,  439 
List  of  Tests,  by  Hans  M.  Wilder,  358 
Manual  of  Telegraphy,  by  W.  Williams, 

314 
Misoellanaons,  914,  363 
On  the  Sensations  of  Tbne  as  a  Physio- 
logical Basis  for  the  Theory  of  Musio, 

by  H.  L.  F.  Helmholtz  and  A.  J.  ElUs, 

373 
Patent  Laws  of  the  World,  collected, 

edited  and  indexed  by  Alfred  Oarp« 

mael  and  Edward  Garpmael,  914 
Practical   Instriiction  in  the  Art    of 

Letter  Engraving,  by  O.  T.  Whelpley, 

368 
Spectrum  Analysis,  by  Dr.  H.  Schellen, 

814 
The  Dyeing  of  Textile  Fabries,  by  J.  J. 

Hummel,  353 
The  Prospector's  Handbook,  by  J.  W. 

Anderson,  BLA.,  363 
Hie  Story  of  the  Heavens,  by  B.  8.  Ball, 

188 
The  Structure  of  the  Wool  Fibres,  by 
,     F.  H.  Bowman,  D.8e.,  91 

Bioe-husking  machine  499 
Richardson  are  lamp,  369,  387, 408, 467 
Right  of  way,  363 
Rimers,    engineers'  taper  and  parallel, 

148 
Bims  and  rubbers  for  cycles,    Clarke's 

safety,  496 
Rings,  pistoD,  166 
Rive.in^  china,  246 

Robinscm  patent  hot-air  engine,  442, 493 
Bock  salt  surfaces  for  optical  purposes, 

working,  464, 488 
Ro<1s,  lathe  tool  for  turning  round.  335 
Rollers,  turning  washing  machine,  388, 

305 
Roman  arithmetic,  129 
Room  :  heating  large,  476 

warming,  496 
Rope  pow«r,  26G 
Ropes,  tests  for  hemp,  193 
Roraima,  Mount,  53 
Bosin,  bleaching,  384 
Rotary  object  carrier,  375 
Rotating  apparatos  for  vaoonm  tubes,  496, 

519 

Rotations,  induction  ooiU  89, 861 
Rotifers,  so-called  desiccation  of,  375 
Royal:   A»tranomical  Bodety  meetings, 
ftcM423 

Mierosxipical  Society,  Journal  of  the, 
445,  474,  488,  516 
Rubber  eorks  and  tubing,  cleaning,  385 
Ruler,  mu0io  stave,  487 
Russian:  names,  129 

remedy  for  hydrophobia,  453 
Rust :  from  marble,  removing,  197 

in  soldering,  348 

prevention  in  iron,  478 
Rusting  iron,  17 
Rusty  boiler,  1G9, 188, 346 


SAFETT  JET,  387, 807 
tiaiety-tamp,  electric,  for  mines,  53 
Safety-valve,  266,  284,  286,  349 
Sail  skatlog,  974 
Sal-ammoniac,  368,  385 
Sandarae,  powdering,  475 
Sandstone,  barium  sulphate  in,  76 
Sanitary:   41,   65,   86,  105,  148,  305,  324, 
346 

stove,  need  of  a  portable,  206 
Saroina  ventriculi,  434 
Satellites :  eclipses  of,  887 

theory  of  Jupiter's,  445 
Saturn:  403,  446 

and  new  doable  itus,  613 


Saturn :  Encke's  division  in  ring  of,  79 

ocoultation  of  a  star  by,  300 

satellites  of,  468 
Saucepans,  mending,  807, 324 
Saw  :  Britannia  CoJb  patent,  363 

**  Cibinet-maker  "  net  or  scroll,  4 

new  fret,  366 
Sawing  mstsl,  348 
Saws,  flexible  back  back,  442 
Scale :  in  boilexs  of  portable  engines,  139, 
146 

musical,  135,  204 

podura,  202 
S€«ne  painting,  540 
Scheels's  green,  118 
Scholarships,  Whitworth,  67 
Science :  abstract,  the  condi^on  for  pro- 
gress, 27 

and  industry,  35 

and  secondaiy  education,  25 

and  the  uoiveisities,  26 

classes  and  technical  education,  77 

commercial,  blowpipe  and,  24 1 

petty  manufacture  and,  86 

teaching  in  elementary  schools,  51 
Scientific:    knowledge,   introduction  to, 
439 

mendicancy,  British  Association  for  ad- 
vancement of,  78 

SoiBifTiF  c  Nkws:  9,  30,  66,  78,  98,  119, 
137,  167,  177,  198,  220,  236,  969,  976, 
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Liverpool  Microscopical,  997,  487 
Royal  Astronomical,  235,  315,  389,  511 
Royal  Meteorological,  258,  338,  444 
Royal  Microscopical.  196.  876,  338,  466 
Western  Microscopical  Club,  166,  819, 

316,  400,  487 

« 

Sootland,  Duke  of  Argyll  on  geology  of 

335 
Scrap,  tin,  107 
Scraping,  545 
Scratch  brushing,  148 
Screw-cutting :  84,  104,  248.  348, 543 

without  change  wheels,  35 
Screw-dnver,  Long  v.  »hoct,  67, 106 
Screw-heads,  wood,  314 
Screwing  machine,  268,  328 
Screws:  383 

correcting,  80 

small,  601 
Screw-threads :  bolts  and,  919  .. 

chasing,  401 

ooneoting  drunken,  143 

trueiog-up,  282,  3u2 
Scrubb«)rs,  coke  gss,  323 
ties :  anemones,  304 

casualties  at,  76 

phosphoresosnoe  of.  15,  31. 36. 83, 124 

signalling  at,  by  night,  172 
Sea  bbda,  flight  of,  62 
Seakale,  358 
Sealing-wax,  138 
Sesmless  lead  joints,  478, 496 
Sea-sidmess,  cocaine  in.  44 
Seasoning  of  timber,  342 
deaweed  paper,  129 
Sections  for  microscope,  891 
Selenite  and  mica  stage,  simple  and  hsndy 

compound,  321 
Selenographical,  998, 424, 513 
Sensations  of  tone,  373 
Sense  of  taste,  new  theory  of,  51 
Setting  small  Ooleoptsra,  127 
Sewing-machine  work,  104, 144,  166 
Shadow  of  earth's  atmosphere  in  lunar 

eclipse,  131 
Shafting:  and  belting,  149. 168 

fnctional  resistanos  of,  376 
Soaf ta :  boiler,  sise  of,  433 

heaUog  of,  807, 894 
Shannon  flshing  cott,  866 
Sharpening  twist  drills,  499 
Sneave,  chain,  947, 806 
Sheep,  markiiig,  688 
Sheet  iron  and  boiler  work.i  laying  oat,  8. 

16,77,118,186,918 
Shellse :  bleaching,  16 

varnish,  filtering,  881 
Shipman  steam-engine,  418 
Shipment  of  petroleum  in  bulk,  319, 863, 

383 
Ships :  and  steamers,  tonnage  of,  887 

propelling    by    oompressed    air,  188, 
807 
Shooting  stars,  446 
Short-circuit  bells,  463 
Shrubs,  when  to  plant,  129 
Shutter,  observatory,  360 
Side-rods,  breakage  of  loeo.,  466 
Siemens-Alteneok  armature,  96 
Sifting,  186 
Signal  light,  blue,  601 
Btgnalling :  at  sea  by  night,  179 

railway,  470 
Signboard,  luminous  paint  for,  190, 906 
Signs,  seconding  Mr.  Sadler's  efforta  ro, 

987 
SUez,  Uquid,  466 

Silicon  and  phosphoras  in  ste^  88 
Silk:  photographing  on,  968 

soap  to  dean,  386 
Silver :  battery,  169 

—  portable  chloride  of,  487 

extracting,  323 

goods,  41 

in  lead,  test  for,  199 

nitrate  of,  41 

soldering,  646 


Silver :  solutions,  149, 870 

stains  on  negative,  08 
Silvsring  :  hintoon.  89, 186, 881 

incandescent  lamps,  501, 599 

mirrors,  638 
SingiiV  birds,  meehanlenl,  965 
Siphon :  Oiral's  automatic,  137 

lubricator,  106 
Skating,  sail,  974 
Skewer-making  fnachlnfi,  407 
Skiagraph,  the,  86 
Slate,  durability  of.  988 
Sleep,  unable  to,  887,  40&  480 
Slide-rest :  hand-planer  xbar  hm  vith,  8N 

novel  combinatUm,  980, 981 
Slide-rule,  queries  solved  by,  88 
Slides :  lantern,  on  gelatiiM  pistes.  510 

painting  lantern,  848, 869, 889, 800 

sise  and  shape  of,  878 
Slide-valve :  848, 888, 898 

beam-engine,  407 

ringle-poKted,  801 
SUde-valves  :  67, 186,  145 

loco.,  105.  386 

setting,  848 
Slipping  of  belts,  166 
Slips,  micrOn  equalising  thielaieas  of  vbi 
using  oU-immersion  condenser,  9^ 
Sloan  and  Hawk's  brake,  381 
Slotting  tool,  new,  390 
Smoke-box  of  looo.,  clearing,  M7 
Smoking,  few  facts  about  tobeeeo,  80 
Snares  and  pitfalls  of  amatear  eixpatii 

1, 45,  88,  108 
Snow,  melting,  434 
Soap :  Oermtn  green,  887 

to  clean  silk,  886 
Soapstone,  148, 187 
Soapsuds  for  turning,  848 
Soaring  bird,  the,  16.  S7, 88, 121,  141,tC 

388.486 
Society  of  oyelists,  370 
Soda:  ash, 809 

nitrate  of.  battery,  330 

sulphate  and  poUriaation  in  battede 
904,388 
Sodio  sulphite  developer.  807 
Sodium,  cheap,  803 
Soft  wood  turning.  841,  869,8B4,4flK,4l 

447,601 
Solar :  corona,  the,  76 

—  Dr.  Huggins  on,  445 

eclipse  of  Sept.  8,   1886,  worn  in  Hr 
Zealand,  940, 688 

eyepiece,  diagonal,  977 

fore  and  afterglows,  877 

spectrum,  198 
Solder,  Itf 
Soldering  :  alnmfaiiiini,  167, 683 

blowpipe  for,  41, 163 

copper,  466 

lamp  for,  40 

pins  of  broodies,  601 

rust  in,  348 

silver,  646 
Solenoids,  499 

Solution  for  wood  cfaueoal*  988 
Solvent,  tar,  947,  906 
Sores,  bed,  18 
Sound-plato,  476    . 
Sounding  apparatoe.  Sir  W.  Tkonsan'i 

396 
South :  Eastern  enginee,  16. 408. 4E8 

Western  engines.  435 
Sower  by 's  whale,  51 
Spark :  coil.  397 

poteatial  of  ttatie  and  iadnetioa.  90 
246 
Speciflo:  gravity,  411 

heat  and  oondaotivity,  experian^  ■ 
388 
Speeittcation  for  a  Inunsit  iiMiliwni«t|  % 
Spectacles,  improvement  in,  516 
Spectra  of  stars  and  plsneli,  phofeofBlil 
ing,918 


for  small  telescope,  860 
Spectroscopes,  priunatio  and  gtttiBfktt 
Spectrum :  of  the  aniom*  686 

solar,  196 
Specula :  discs  fat,  446 

grinding  and  poUsiung  glnss,  Ifl^tt 
471 
Speed:  Great Nocthem, 864. 880, 616 

of  air  partidss,  88 

of  crank,  988 

of  lathe,  389, 410 

of  steam,  987 

of  turning  metals,  101, 186    - 
Speeds,  express,  616^  540 
Spermaceti  emu  Won,  965,  804i,  811 
Sphere :  cubic  inchea  in,  848^  889,406 

sinking,  68,86 
Spherical  aberratiane,  880 
Sphygmograph,  tobacoii  siiwllm  aad  tt 

84 
Spindle,  fly-evt  withool  rbingw  vhsel 

841 
Spinning  metal,  9t7, 96B»  IM 
Spiral:  and  spur  gear  cnttiiig.ifl 

gearing.  186 

wheels,  517 
Spirals,  lead  wire,  870 
Splitter,  flvBWood,  468 
Spokes,  bicycle,  896 
Sprained  cOow,  186, 189,10r 
Spray  tubes,  prinelpin  tamlftd  la  on 

struction  of,  898 
Spring  :  bdl  for  till,  104 

brass,  489 

gun,  476 
Sinings :  f onnolss  fbr,  867 
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VoUunatrlo  eoalfiU.  34T 
Vonga  to  Anatralla,  478 

plata,  Wlmihont,  14S 


WAaaOS  iprlnga,  teraptrlng  railway, 
Walla :' cement  fot  lead  on  damp,  367 
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SNARES    AND    PITFALLS    OF 
AHATEUB  CABPBNTBT. 

By  0.  J.  L. 

WHAT  can  be  easier  than  to  make  a 
box,  a  set  of  shelves,  or  a  kitchen 
table  ?  ^'  asks  the  aspiring  workman  to  whom 
has  appertained  a  set  of  tools,  and,  may  be, 
one  of  those  capital  benches  of  Syer's,  with 
vice  and  planing-stop  and  other  necessary 
appliances.  All  depends  upon  whether  the 
grammar  of  the  art  of  carpentry  has  been 
fully  and  practically  learnt  ;  and  nine  times 
out  of  ten  it  has  not,  and  it  is  curious  to  note 
how  this  defect  prevails  in  other  branches  of 
handicraft.  How  many  aspiring  artists, 
battling  with  the  intricacies  of  colour,  pro- 
duce pictures  faulty  in  drawing !  How 
man^  fiute  -  tootlers  and  catgut  -  scrapers 
unwittingly  confess  that  the  gnunmar  of 
music  is  to  them  a  sealed  book  !  Moreover, 
I  can  answer  for  the  fact  of  many  a  country 
plumber  being  in  blissful  ignorance  of  the 
principles  by  which  a  pump  raises  water, 
although  he  may  have  learnt  practically  that 
the  machine  in  question  will  not  draw  from 
a  depth  exceeding  a  certain  number  of  feet, 
and  that  it  will  wholly  fail  if  there  is  a  pin- 
hole in  the  pipe.  Then,  again,  how  often  we 
find  a  mechanic — even  a  foreman  or  his  "  boss  ** 
— planning  and  wasting  time  and  money  over 
some  machine  which  is  to  give  out  more 
power  than  is  put  into  it — ^merely  because 
he  has  not  mastered  the  most  elementary 
facts  of  mechanical  science.  He  wants,  and 
perhaps  we  should  all  prefer,  to  mount 
to  the  top  of  the  ladder  without  having 
to  begin  at  the  bottom.  But  it  is  no 
use  to  try  in  this  generation  a  feat  which  pre- 
vious generations  have  f  uled  to  accomplish. 
Now,  there  is  a  grammar  of  handicraft  m  all 
manual  trades  which  certainly  does  not  come 
by  nature,  but  which  needs  a  good  deal  of 
downright  hard  work.  And  even  in  works 
of  minor  importance — hedge-carpentry  and 
ordinary  repairs — it  should  never  be  neglected 
or  slurred  over  ;  rather  should  every  oppor- 
tunity be  taken  to  learn  the  lesson  thorougnly. 
Xo  one  will  ever  become  a  workman  who 
attempts  to  shirk  it,  or  who  gets  a  habit  of 
doing  work  carelessly,  because  it  is  of  no 
special  interest,  or  because  no  eye  but  his 
own  is  likely  to  see  it.  Many  an  amateur 
needs  the  courage  of  the  great  artist  Turner, 
who,  finding  that  his  coloured  work  was  un- 
satisfactory, went  back  to  monochrome,  and 
toiled  and  laboured  at  simple  drawing  until 
he  gradually  crept  up  again  to  the  point  at 
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which  he  ^dled,  but  only  to  find  it  no  longer 
a  stumblingblock  but  a  step  in  the  ladder  of 
success.  •!  dare  say  a  good  many  of  our 
readers  have  attempted  such  a  thing  as  a 
table — a  very  useful  article,  and  one  which 
gives  capital  practice  in  "  all-round  "  work — 
and  the  result  may  not  have  been  of  that 
satisfactory  character  which  his  sanguine 
hopes  had  expected.  Somehow,  it  got  a  cant 
or  twist.  This  leg  was  not  quite  upright,  or 
it  preferred  to  sti^d  on  three  legs  instead  of 
four  ;  and  it  had  a  suspicion  of  rickets  or 
unstability  about  the  joints,  which  paint  and 
putty  might  conceal,  but  of  which  the  maker 
remained  ever  after  very  painfully  conscious  ; 
and  painful  consciousness  of  havinj^  made  a 
mess  of  a  job  is  terribly  destructive  of  an 
amateur's  peace  of  mind,  and  not  the  less  so 
when  good-natured  or  less-disoemiuff  friends 
admire  the  specimen  of  himdiwork,  whose 
defects  are  well  known,  in  all  their  naked 
truth,  to  the  unhappy  maker.  But  what 
a  lot  of  work  is  done  in  this 
world  that  the  doer  only  knows  will 
not  bear  close  examination  !  If  we 
analyse  ordinary  carpenters'  work,  we  shall 
find  that  an  immense  proportion  of  it 
is  of  an  elementary  character,  consisting  of 
squared  pieces  fitted  together  by  mortised 
and  tenoned  joints.  A  table  is  wholly  so 
constructed  unless  it  has  a  drawer,-  in  which 
case  there  will  be  dovetails  at  the  angles,  and 
the  bottom  will  be  fitted  in  a  sroove.  Apart 
from  the  drawer.  41ieref ore,  'tiiere  is,  at  first 
sight,  nothing  like  a  pitfall  in  this  case  to 
entrap  the  unwary  amateur.  Then,  why 
does  he  not  succeed  ?  Because  there  is  a 
pitfall,  into  which,  if  not  upon  his  guard,  he 
rushes  headlong.  It  is  concealed  in  the 
squaring  up  of  the  four  pieces  intended  to 
form  the  legs — which  legs,  by  the  bye,  ama- 
teurs are  wont  to  make  too  long  in  propor- 
tion to  their  size  ;  2ft.  4in.  is  a  very  general 
and  convenient  height,  and  need  not  be  ex- 
ceeded, except,  perhaps,  in  the  case  of  a 
dining  table,  where  the  chairs  are  sometimes 
high  enough  to  brinff  the  knees  into  uncom- 
fortable contact  with  the  framework.  This 
contact  is  not  conducive  to  that  good  temper 
which  helps  digestion,  and  may  possibly  be 
mx)ductive  of  unparliamentary  langua^. 
But  the  amateur  is  more  likely  to  practise 
his  craft  on  occasional  tables,  or  dressing 
table,  or  kitchen  table,  than  on  one  fit  for  the 
dining-room,  which  last  is  usually  so  framed 
as  to  allow  of  extension  lengthwise,  and  is 
hardly  within  the  province  of  an  amateur, 
unless  he  be  unusually  skilful  in  the  manipu- 
lation of  tools. 


To  square  up  a  bit  of  wood  about  2in. 
each  way  and  2ft  4in.  in  length,  is  not  appa- 
rently a  very  difficult  job  ;  but,  at  the  same 
time,  it  needs  care,  and  also  a  plane  in  really 
efficient  working  order.  There  are  also 
needed  a  straightedge,  a  square,  and  a  pair 
of  accurate  winding  strips — the  latter  very 
commonly  ignored  altogether  by  amateurs, 
who  think  they  can  work  quite  as  weU 
without  them. 

First,  as  to  planes.  It  is  a  pity  to  use  one 
plane  for  roughing  and  smoothing  ;  nor  is  it, 
on  the  whole,  economical.  A  jack-plane 
should  be  kept  for  taking  off  the  outside, 
and  reducing  the  wood  to  an  approximate 
level ;  and  this  should  be  succeeded  by  a 
trying  plane  to  finish  the  surface.  The 
former  should  have  its  iron  ground  to  a  sliirht 
curvature,  as  it  will  be  easier  to  wt>rk  if  it 
projects  a  shade  more  in  the  middle.  But 
the  trying  plane  for  final  correction  of  the 
surface  must  have  its  edge  a  right  line  ;  and 
in  setting  it,  only  the  extreme  comers  must 
be  rounded  off,  lust  to  prevent  them  from 
marking  the  work.  It  is  also  of  the  utmost 
import^ce  to  see  that  the  iron  projects 
beyond  the  sole  equaUy.  It  should  appear, 
when  looking  along  the  under  surface  of  the 
plane,  like  a  fine  bright  line.  No  accurate 
work  can  be  done  if  one  angle  projects  more 
than  the  other,  as  it  will  give  the  wood  an 
inclined  surface.  I  believe  this  is  a  special 
pitfall  into  which  a  vast  number  of  amateurs 
fall.  A  keenly-sharpened  plane,  nicely  set, 
is  a  marvellously  efficient  tool,  leaving  a 
polished  surface,  which  said  polish  is  not 
always  nor  generally  seen  in  amateur  pro- 
ductions ;  and  no  paint  or  varnish  will  conceal 
bad  planing,  however  thickly  it  may  be  coated, 
because  the  surface  consists  of  planes  reflect- 
iug  tibe  light  at  all  sorts  of  angles,  givingthe 
whole  a  very  unfinished  appearance,  rre- 
supposing  the  planes  in  perfect  order,  we 
may  make  a  straightedge  and  a  pair  of  wind- 
ing strips  of  any  straight-grained  dry  wood 
from  half  an  inch  to  an  inch  thick,  according 
to  the  length  required.  The  strips  should  be 
thick  enough  to  stand  on  edge,  and  may  be  a 
foot  in  lei^h.  The  straightedge  should  be 
not  less  than  3ft.  long  and  3in.  wide,  and  one 
edge  (or  both)  must  be  as  accurately  true  as 
it  can  be  maae  to  serve  as  a  reliable  guide.. 
The  winding  strips  must  have  their  edges 
parallel  to  each  other  and  true.  They  need 
not  be  of  precisely  equal  width,  but  look 
better  if  so  made,  and  they  may  be  any  width, 
from  an  inch  to  two  or  three.  Two  planes 
jiaid  on  their  sides  are  often  usea  for 
the     purpose  ;      but     it     is     better     to 
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kopji  |ll■l'|^■r  slriiw,  as  thoy  ore  bo 
»fii.>[i  wiiiKuil.  ^\it)Kiut  thene  I  may 
Hay  th,".;  ilio  sijiinro  in  iisolet's,  as  the  piece 
may  aiiiiiiir  to  iiiiswiT  lo  this  test  vhun 
n|i)i!:i-i<  !H  \ai-ioiui  |Hiiiibi.  ami  j-ct  it  may  be 
Ml  (>ii  lilt'  iwist.  with  renultii  to  bo  uotcd 
iwvsomly.  The  way  to  i>r(>ceed  i»  m  fol- 
lows :— 1)110  fai'o  of  tbe  striji.  say  ^1  square. 
aiHJ  Jf:.  .till.  I»nt;  fur  a  table  leg,  ig  ti> 
1h-  plniiitt  hvjai'k  niul  trying  iilanc  until 
a|i]iar('nliy  true  anil    level".      The    winding 


■  true  ami  level".  TJ 
.-...,  ....  then  ti>  l>i.'  liiii)  uiioii  i~,  »■»<  —.•>. 
vwb  oiul.  amt  thi-  cj-o  is  tn  be  so  jjlaced  as  to 
latoli  siitiullaiieoii>Ij'  tbo  line  of  their  up]>er 
e-ih-e*.  If  ihiw  ciunciik'.  the  piece  iaso  iar 
ont  of  twUt.  nnil  l<ysliifttng  the  further  Strip 
III  ililluiviit  ]hisiti»iis  on  the  piece  to  be 
ti'itiyl,  an<I  |>ri,ivini;  it  in  the  same  way,  all 
till-  surfaiv  niay  Iv  vxaniineil  oruesway^  and 
th^'  Ktr.ii^'hicilKO  will  test  the  wmc  longi- 
iudir.uliv.  to  aMvrtiiiu  wbrthor  it  is  hollow  or 
rDuiKiiil.  or  aivunifl,v  level.  The  second 
«itle— th«  ihljiweiit  to  ihe  first— is  next  to  be 
woi'kiHl  in  tlio  iaine  way  :  am)  now  the  square 
hi<  aI*viio  l-o  H*L>.1  fi\'>|nently  m  well  as  the 
winilin>j[  sirij*!.  *it  as  Ui  insure  the  second 
Aurfaiv  bciui:  i-xacily  at  right  angles  to  the 
fir':  The  thii\l  an-l  fourth  are  to  be 
*itu:;:ir!y  tn-attsl.  wieh  bein^  twteil  i>y  the 
^3U.ir*-  from  tlu'  one  iiivviuiisly  finished. 
ThiT-'  It  ai'.i><!ier  way  of  squaring  up  otim- 
luraiivily  sii.ifi  pi^i.'i.'S,  which  is  also  UBiii 
Urjeiy — \i.:..  ijie  4:<<,<t'>iing  board,  which  does 
aauywitii  ihv'  ncivs,«:iy  of  iho  square.  It 
will  Mvt  time  lo  use  thw  ni>pliancc.  altliough 
II  i>  mivt!  frx-qiu-ntly  l>rougKt  into  re<]uisitkin 
W  (•'.av.e  ihi;  ^Vi-'  >*t'  a  hoard  sqnaiv  to  its 
lactv  and  i<  mado  wiiU-  in  the  ret«te  for  this 
pur)N<»^'.  Hu;  ifiiio  amateur  hna  to  ]ilane 
up  niar.y  Mpurv'  siri^i«  of  about  equal  width. 
i:  will  luy  i,>  sark.-  a  »i<<.viat  Uiani  for  the 
jturiiHi-.  i>f  *uc:j  Ui-jlh  and  wnilth  an  may  be 
m.w:  »ui:shii;  f.^r  ;Vi.'  mui!  \o  be  oi>erated 
n|k>i.  l\'!>:,i:::  praoticc  reiidas  a  car|ieuter 
indej*>n'V>T;:  i-f  bkiiv  appliances  which  an 
am&iear  net-i  no:  Iw  nskuiioii  to  adopt. 
as  I'V  t1i-;w  alor.e  he  has  a  oliance 
i>f  ;'l.ii."!r.L*  h:m*t'lf  on  luoro  equal 
tfTiU'  n;:h  his  itrofessional  lirother. 
Ti'.:  '.iirrv.si*  »l:oi:ld  be  :;oxt  marked  in 
wii.i;  >  :■> ;  t  :he  ;ipiht  pan  of  ihe  lejw,  and 
«  \:::i  i^'.i-i  ly  tV.o  sqaart  al!  round  the  piece 
a3;:Al.  '.lU-w  !'ik;»e,  to  jiIkiv  from  what  iN>ini 
til?  ie^  atv  ui  tw  bevelled  downwanL.  at 
they  »v  gemnally  planed  down  towards  the 
fev'..  M^  a*  to  rvdiK-'.-  ihein.  or  turned  in  the 
U;h.  T:i'.<  Wril\\z:z,  .^  redncim;  by  ihe 
pjse.  it  i»;ntral'.ydone  only  on  Ui«  iuner 
Hi:s  oi  the  Irpi.  3t  I'lic  laMe  foob  firma-  and 
ue;--r  with  th.:  oattr  etlge  rf  the  legu  left 
pjrvr.dieuiar.  Two  tt'non«,  or  a  "double" 
MTU'-,  as  ::  »  cillid,  i*  K-tter  than  a  single 
*r.s  t  .-r  iioL-^::-  I'u-  four  tail*  to  the  leg*,  and 
*ii  ',:.i  a'lWVivs  ; ;  '^tixi  ;i  the  rail  is  orer  L'in. 
in  w-.dth.  Thi-  Kiinil'lo  tenon  affords  addi- 
::,v;a.  *ii-v.l.Jc?s.  v.Tid  muih  adds  to  the  »ta- 
K:-.:^■..f -.JKBork. 

.-St::-.-,-  -.^/'.-^'-.iftt.  Wktr.  thi'se-cnn  l<e 
lEil^  ;■;  ;_*-i::ra:e  tr.tirely  throiurb  iheli^. 
thvy  i-i-  r<  r.slf  ..-a:  ft>'n:  eaoh  face,  and  will 
',T..::  V-:  !r-.:ly  ^■.T'w.'iic^-ir  if  the  sqaaring 
V  -■:  :...  •■..^:t  WM  e.«rTis'ily  tVi^-.  Bui 
*:;.•;■.  v.".  >.;■.-;  :h^  rt*e  with  a  tal>Ie.  there  is 
:Cwjj-t  >::r.^(T  .f  w  -is-'ij:  :he  malle:  and 
Li".*-.,  .>*  ::o:  ii- i-j;  The  ht^Ic*  iyr]Vi:dicular  t<> 
:i.  f'..'.  .-->!  t.t:-.,  whia  ;fce  e::tii«  frame  in 
•;"-.:  j,:.:ir,  ::  v.'.'.  W  oat  of  #qnan.\ 
i-.-."-;  ■<  ^t■.■:.^,^■.    Ah.  :;:■*  terriUe 


the  work.    Better  break  it  up  at  once  and 
Ijcgin  again. 

Very  good  practice  in  mortising  is  to  bo 
had  as  follows  :  I'lane  up  a  bit  of  donl,  alxMit 
Sin.  square  and  2ft.  long,  mark  three  or  four 
mortisBS.  cut  two  right  through,  working 
from  each  sida  :  then  cut  the  others  from  one 
lide  only  half  tlirough.  and  into  each  fit  a  Riil 
[ft.  long.  These  ought  to  stand  perfectly 
upright  and  true  to  each  other  without  any 
pulling  and  straining  to  make  them  so, 
AJthongh  I  hare  spoken  specially  of  tables  as 
iff ording  certain  pitfaUs.I  certainly  do  not 
advise  any  young  aspirant  to  attempt  to  make 
ma  until  he  has  tried  anil  succeeded  in  work 
if  a  still  c.isier  kind,  such,  for  instance,  as  a 
plain  towel-horse,  which  is  useful  and  fairly 
«imple.  Here.  too.  each  mortice  can  be  cut 
quite  through,  which  is  always  the  sareet 
plan,  uid  the  joint  can  bo  wedged  up  and 
glued.    In  this  cnsc,  a^in.  if  the  A  It  C  of 

Suaring  up  the  work  is  carclcsslv  done,  the 
lolo  afihir  wilt  be  twisted  and  wi"!!  not  stand 
steadily  ;  but  if  the  pieces  are  truly  square, 
'  mortises  marked  and  cut  from  each  side. 
..  _.  hardly  possible  to  fail.  A  tenon  should 
just  fit.  BO  that  it  can  be  pushed  or  tappeil 
into  place  without  fear  of  splitting  the 
ionise,  but  must  never  be  a  loose  fit.  It 
lay,  indeed,  be  tight  in  the  other  directions. 
at  the  narrow  ends,  but  not  in  tbo  broad 
fides.  Thin  glue  will  thett  secure  it  i>crfectly. 
hut  if  slack,  it  will  be  usoletia  to  daub  it 
thickly.  The  only  piMsikile  remedy,  bod  at 
the  bost,  is  to  glue  on  each  side  a  bit  of  brown 
fiaper.  and  when  dry  glue  it  i^ain  and  drive 
it  nome.  It  may  save  a  specif  bit  of  work, 
but  it  is  a  botch. 


f  a;,>> 


:hi:. 

:y.  ii 
virv  inwaatioil 
M,«w'r  ■■-  ■ 

lien  away  fiv-u 


the  Im  or  stand  of  an  article  that  will,  when 
franifS  anil  finished,  be  at  all  heavy.     One 


snd  fctands  aKnit  2ft.  4in.  high,  and  it  has 
es.vtly  this  fault  of  instability  or  lop-heavi- 
ncsi.  owing  to  the  uprights  bcin^  ton  thin. 
It  was  made  of  some  stave  oak,  oarely  lin. 
thick  by  about  ".ijin.  The  supports  are  mor- 
tised into  cross  pieces,  above  and  Liclow.  of 
»me  scantliug  to  form  feet,  and  into  the 
siip(Mirting  rails  of  the  top  wtuch  are  of  iin. 
wainscot.  There  is  n  rail  uniting  the  up- 
rights half  way  down  and  one  at  top  afford- 
ing a  central  support  just  where  the  two 
U'-anIs  of  the  top  meet.  Two  l>racketd  are 
added  just  above  the  centre  rail  a.^  .itiffeners 
and  ornaments,  and  a  turned  central  orna- 
ment completes  the  whole.  The  table  looks 
well  varnished  :  hut  it  is  not  as  stiff  a.<  I  like 
.  luve  such  an  article  of  furniture,  although 
it  h.\s  xo  bear  nothing,  perhaps,  but  a  card 
tray  and  an  odd  tenni-t  r.icket  or  two.  If 
ihelegs  and  ftaniewiirk  had  been  of  liio. 
stuff  it  would  liavc  bi'eu  pi-yfecily  saiL<f,ic- 
tory.  and  if  I  make  another  it  will  be  of  that 
scaniling.  So  much  for  making  u$e  ft  stock 
which  I  felt  sure  would  have  exai-tly  this 
defect  of  instability,  iusK'ad  of  proper  mate- 
rial, which  I  could  h,ave  purcha^  at  a  low 
rate,  and  whioh  I  should  have  found  pleasure 

Another  snare  into  which  mii*t  novice* 
fall  is  cuttinc  out  the  marked  linc^  with  saw 
or  chisel.  jQways  leave  the  ivr.oil  mark  or 
siTil>e»l  line  uiK>ii  the  niaterial  you  intend  to 
u*c,  and  let  the  cut  be  in  the  waste  p:eCM. 
I'rdcM  this  is  done  tenons  will  l<e  cut  too 
snt-Ul,  ami  it  will  If  the  same  with  utill  more 
fatal  results  in  the  v-a-se  of  pins  and  dovetails. 
1:5  i-utting  either  of  these,  c-.ii  jus:  well 
wi:hin  the  lines,  a-ul  then  witb.  a  l.ijt  shave 
wi:h  a  vi-n-  kivr.  i-h:*e'.  twre  ihe sv-ii  i-sa^ily. 
ba:  l«n-lv.  to  th,  p.-v-cilUd  liv.e,  I  speak 
chieiiv  of  a  iv..t::s.~.  m  a  Tot-.on  *!■.^^l■.l  be 


the  same  reason  a  mortise  should  be  begun 
the  midiUe  of  its  length  by  cnttins  out 
triangular  notch,  and  worked  gruduafly  Voi 
towards  each  end. 

I  have  casually  mentioned  Syer's  wor 
benches,  not  because  they  are.  so  far  as 
know,  sujierior  to  those  of  Ihlelbuish,  Buc 
orother       ■         •    ■■ 


gri]i-Tice.  patent  pbnin 
stop,  and  other  convenient  fittings,  and  a 
also  cheap.  But  I  may  as  well  remark  tl 
a  bad  bench  is  fat'tl  to  good  work.  The  t 
niuM  be  level,  made  of  good,  sound,  dry  wo 
of  anfiicient  thickness  not  to  wnrp.  otnerw 
it  is  a  hopeless  task  to  atteimrt  to  ]>lane  u| 
board  niMin  it.  It  may  do  fur  rough  ont-i 
door  jobs,  but  for  joinery — which  is  i 
technical  name  for  indoor  work,  such 
teibles,  eu|iboardB,  shelves,  &c. — it  is  not  oi 
useiesB,  but  will  tend  to  make  a  bad  woi 
man  of  ono  who  would  otherwise  |irove 
skilful  hand. 

Yet  another  snare.  Sever  att<^mpt  to  f 
together  by  means  uf  screws  such  wcvkai 
Bct  of  shelves,  in  which  the  screws  mi 
enter  in  the  direction  of  the  prain.  Tb 
have  no  hold  when  so  placed,  a^  the  fib 
be  drawn  out  lengthwise,  esjiecially 
such  soft  wood  as  deal.  Let  such  shelves 
tenoned  and  glueil  in.  or — csiiecinlly  in  oak 
let  the  tenons  come  through  tlie  sides,  a 
^irojcct  far  enough  to  have  mortises  cut  ot 
side  to  receive  wooden  wedges.  This  mail 
good  work,  and  the  whole  can  at  any  time '. 
taken  niart  for  removal,  and  packed  asii 
of  flat  hoards.  Where  this  cannot  be  don 
is  eacy  to  let  the  intermediate  shelved  slii 
srooves  or  rest  ujion  ledger.  >vhile  then 
id  bottom  ore  put  on  the  two  sides  insta 
of  being  inserted  between  them,  thus  kci 
ing  the  whole.  It  frequently  ha]>peni>  thai 
is  necessary  to  pLine  up  the  two  endi  of 
board  across  the  grain.  If  this  is  done  fra 
one  of  the  angles,  the  op]<nsite  one  is  iim  I 
s]>lil  ui>.  Plane,  therefore,  from  Each  ing 
towards  the  middle,  and  also  to  some  tita 
friim  the  side  edg(3>  towards  the  middle,  u 
you  intended  to  bevel  the  end,  and  tht 
gradually  reduce  the  central  y.irt  to  the  lev 
of  the  outside.  The  plane,  too.  should  I 
hild  at  an  anjie,  so  as  to  s^i're  the  wivid  rathi 
than  to  cut  it  directly  across  the  Slires.  Tl 
plane  must  be  very  been,  and  the  iron  mn 
only  project  veri-  slightly.  Knotty  CTuft  ( 
wood  with  a  curled  grain,  must  likewise ' 
humoured,  so  to  Bjteak.  by  using  the  pbi 
with  circular  Bweepmg  SDokes.  so  as  t>>  foUoi 
as  far  as  po»ible,  the  winding  of  the  fibre 
Knotty  stutf  is  difiiculi  to  work,  and  ifi 


.^  sb-viM  iv  left  ;v 


'^■.-'.'1r.i'\C^ 


PATENT  LAW.  AJtSSDXEST. 
k  SHORT  Act.  amending  the  Patent 
.^  Designs,  an li  Trade  Mark?  Act  of  ISs 
T«>.<eivfd  the  Royal  A&seni.  and  came  inm  fon 
on  ABim-'>t  14  l^t.  Section  1  provides  thattl 
Ameniling  .\ct  T^hall  be  constmed  as  one  wil 
the  .*ct  of  1-^<;1,  Section  2  deals  with  tl 
"declaration"  in  ihp  appUcatioD.  and  ntc 
particolarly  to  •Snb-S«otion  3  of  Section  i  i 
the  prinei|ttl  Act.  which  somroue  at  the  Pmvt 
Office  in^pret-Ai  to  cuwn  ■  declaration  audi 
the  Sta-.ntory  DKlarstic-as  Act  of  1  "3.',.  and  6 
o£i.v  inristeii  for  a  lime  on  the  half-cm' 
s>am|>,  UV  l-elieve.  however,  that  »me  of  the 
excels  i«T^t-r.ts  wert  aftenrard^  retamo 
The  AiiuaiJ:;:j:  Act  settles  the  macter  byenaci 
lz,i  thx  th«  declararien  mav  tie  made  nadi 
the  S3ita:.>ry  Dec:ant:k-'a*  Act.  isa.i,  prnft.i 
taay  be  frem  thae  to  time  pre^crihed."  It  i 
FTint^tuei!  That  it  i*  iutmdAi  to  altcgedK 
aVJsh  the  f^^rmal  declaration,  which  ai 
scarwiy  l»j  MUit  to  havt'  preventtd  uijtn 
fx*'.\=.f  ax:  ir.Tvntion  fiom  fesrof  beiofP"' 
»*:v,W-;  ijr  piriniy.  Sectlui  S  eitemb  ihi 
::=;*  f.'r  dt-.v-idaf  t!»  complete  speciicalioi 
:-'  :■:"  =::'-.:^iT.  SySecliiui  ft  of  iJibAcio"^ 
th^  -S^^i  w:-,^in  which  «  comid«t«  tfieSaUiiit 
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he  lelt  id  nine  montha  from  the  ilace  of 
i^ition.  The  upecification  mail  farther  be 
cod  ^viChin  tuvlve  monlhR.  and  the  patent 
ilnl  within  fifteen  montbK.  U;  thf  Amend- 
Lot  a,  complete  I'^peoificntion  ma^  be  left 
icepied  within  auch  e»Wnded  ttmef,  not 
ding  one  month  nnd  three  monUui  respeot- 
.  an  the  ('omptrolier  nmy.  on  payment  of 
ireacribed  feu.  allow ;  and  where  sach 
iiion  (if  tiniL'  has  been  alloweil,  four 
hd'  cxleneinn  may  be  added  to  the  lift«cn 
h»  already  allowed  for  the  ualing  of  the 
,t.  So  far  as  the  woold-bc patentee  iacon- 
d.  the  iMxin  gnuited  U  very  amall  indeed,  and 
nld  have  bwn  wiaer  to  have  eitendeii  the 
for  depo«iting  a  complete  KpcciUcatioa  to  a 
twelvemonth.  Section  -1  of  the  amending 
leaU  with  a  matter  which  ban  often  been 
nl  to  be  a  real  grievanoe.  It  provides  that 
c  an  application  has  been  abandoned  or 
nc  void,  the  iipe<.'ihc3ktion  and  drawingu 
not  at  any  time  be  open  to  pabtic  inspeo- 
ir  be  ]>ubltshed  by  the  comptroller,    fioaxe 

ago  inventioiiB  whiob  hod  only  reached 
tai;e  ot  provieional  protection,  and  stopped 

liMaiiiHe  the  applictuit  for  Home  reoaon 
ot  *'  proceed,''  wore  made  pablio  after  the 
nted  time  had  elapxed,  and  not  imfre- 
lly  inventors  of  iiome  really  ueefnl  and 
cted  dcTicen  were  hampered  by  the  know- 

enined  by  opponents  throngh  the  apeci- 
ona  of  inventions  which  received  pro- 
lal  protection  only.  On  the  other  hand, 
proviKional  xpecificatious  have  oft«n 
led  the  crude  idea  to  a  ancoessf  nl  patentee, 
so  far  as  the  pubtio  are  conoemed,  they 
beoeficial  by  helping  to  promote  inven- 

All  thingti  oonpidered,  however,  it  is 
r  to  allow  a  dropped  application  to  remain 
ilivion.  Section  5  of  the  amending  Act 
It  rest  Bome  "donbta"  which  hod  been 
I  whether  a.  patent  couJd  be  lawfully 
;ed  to  aevernl  peraons  jointly,  when  only 
r  two  can  honestly  mnjte  tho  declaration 
L  "  true  and  Qztit  inTcntoi.''  It  ia  not 
.ed  and  declared'  that  it  bos  been  and  i 
j1  ander  the  principal  Act  to  grant  snch 
it.  This  point  is  of  special  importoace 
or  inventore,  who  con  thna  at  once  give 
alir-ts  the  cecurity  they  reqnire  by  making 

joint  patonteea.    We  do  not  know  where 

donbta  "  mentioned  in  the  amending  eec- 
arc,  for,  as  will  be  aeen  on  p,  25,  VoL 
.VIII..  we  specially  pointed  ont  that  the 
meaning  of  the  satv-section  in  Section  5 


NTERHATIOHAL  INVENTIONS 
EXHIBITION.-IVin. 

IE  improvements  that  have  been  made  in 
pipe  orpins  during  tho  pftut  quarter  of  a 
iry  couaiat  mainly  in  metboda  ot  lighten, 
he  touch ,  by  the  employment  of  pneumatic 
electric  actions,  the  ^troduction  of  the 
matic  tubular  transmiwiion  (which  may  be 
y  described  bb  a  metal  pipe  with  a  valve 
e  end  throngh  which  compressed  aii 
ttod,  and  povfliug  throngh  the  pipe  actus 
Jblc  membrane  or  a  little  bellows  at  the 
■  end)  ;  improvements  in  the  blowing 
.gemeatH,chiefl  y  oonsiating  in  the  adaptation 
g  and  hydranlic  engines  ;a  few  new  devices 
innection  with  the  harmonio  atops  ;  and 

more  or  leea  important  improvements  ' 
action  with  the  soundboard  ariangemen 

of  these  have  been  given  in  detail  in  o 
ana,  and  all  woold  reqnitc  illustrationa  .. 
.in  the  differences  in  the  methoda  adopted 
e  various  makers.    As  we  mentioned  in  the 
ng  article  of  this  serien,  there  are  enough 

organs  in  the  eiMbilion  to  occupy  for  a 
e  day  the  atteution  ot  a  visitor  desirous  oj 
Kiating  their  points ;  but  onless  the 
dints  are  at  hand,  with  one  or  two  ei 
,  there  in  not  much  of  the  Interior  t 
At  the  west  end  of  the  central  gal!* 
>  church  organ  by  J.  W.  Walker  and 
■anois-street,  W.C.,  having  four  mannals 
>edBls,  .'1  stops.  2,4WN  piiicii.  and  a  compass 

notes.  The  solo  oi^»n  is  acted  npon  at  a 
ace  by  a  new  electro-pnenmatic  movement 
tte<I  by  Ur.  W.  F.  Sohmoele.  of  Freiburg, 
nannal,  drawitop,  and  swell  shatter  action 


of  thia  solo  organ  are  worked  by  a  train  ot 
pneomati&i,"  the  organii'l;  at  the  main  instru- 
lent  governing  the  whole  by  electric  action 
through  a  jin.  coil.  liHift.  long.  The  two 
"'stemsof  blowing  areshown  at  this  instrument, 
10  hydraulic  engine  being  a  Bamtonl  l^in.,  and 
the  gaa-engine  n  four-man  Bisschop,  the  former 
working  two  large  double-action  W|aare  feeders, 
which  give  a  nlow  and  itilBnt  stroke  with  large 
supply  of  wind,  and  economy  in  conaumption 
Iter.  Close  to  this  instmmetit  in  one  of 
.  Mmcra.  Mr.  H.  Wedlafce,  of  Berkley, 
road,  N.W.,  eihibits  a  nice  instrument  ot  three 
lals  and  pedals,  32  stops,  1,344  pipm,  com- 
fiii  notes  (CC  to  G).  In  the  swell  organ 
of  this  initrnment  the  nine  stops  have  IJS  pipes, 
additional  octavo  being  added  to  the  cheat 
complete  the  octave  coupling.  The  pedal 
organ  is  fitted  with  Mr.  Wedlakea  new  patent 
douple  supply  valves  and  tubular  pneumatics, 
which  give  a  lighter  touch  with  80  per  oent 
more  wind  than  is  the  case  with  the  ordinary 
single  valve.  The  swell  manual  and  couplers 
are  fitted  with  "Eclipse"  pneumatic  levers, 
which  are  simple  in  construction,  perfectly 
ai lent,  and  occupy  only  ITiin.  in  height,  while 
they  leave,  in  the  opinion  of  some  experts,  very 
littletobedeaircdin  the  way  of  ■'touch."  At  the 
opposite  corner  ia  a  partiaily-completed  organ 
by  MesBrs.  Hrindley  and  Foster,  of  Sheffield, 
which  is  exhibited  to  illustrate  their  tubnlar- 
pneimiatic  system,  which  allows  of  the  con- 
sole being  at  some  distance  from  the  instru- 
ment. Tho  oivon  contains  a  great  of  10  Bt«ps, 
and  a  pedal  of  two ;  but  the  arrangements  are 
snch  that  the  latter  can  be  increased,  while  a 
suitable  swell  and  a  choir  can  bo  added.  A 
wind  pressure  of  alio,  only  is  used,  and  that  is 
supplied  by  a  Blennerhasset  hydraulic  engine. 
At  the  other  end  of  tixe  gallery  is  a  fine  instru- 
ment by  H.  Willis  and  Sons,  ot  Camden-town, 
S.W.,  having  three  manuals  and  pedals,  which 
is  shown  without  a  aase,BO  that  those  interested 
con  sec  the  internal  arrangemente  of  the 
cloctrio  and  pneumatic  devices,  and  tho  var' 
mechanical  movements  effected  by  mean 
compressed  air.  Near  to  thia  instrument 
fine  churah  organ,  by  Messrs.  Bishop  and 
Son,  of  Marylebonc-road,  N.W.,  with  separate 
console,  placed  some  distance  away.  The 
case  is  of  selected  pitch  pine,  and  the 
wood  pipes  are  of  Canadian  pine  varnished, 
instead  of  being  ooated  with  ''size  oolour.'* 
Tho  aodon  is  varnished  or  polished  through- 
out the  initrnment,  a  piaotioe  which  is  to  be 
commended,  as,  to  a  great  extent,  it  on- 
doubtedly  prevents  injury  from  damp.  The 
instrmnent  contains  great,  swell,  and  pedal 
ot^iana.  with  3\  stops,  compass  JU  notes  (CC  to 
G),  and  has  Messrs.  Bishop's  patent   tulralar- 

K en  matic  action,  which  gives  a  touch  as 
_ht  and  elastic  as  that  of  a  pianoforte.  One 
special  feature  in  this  organ  is  an  armnge- 
ment  by  which  the  performer  can,  by  turning 
a  small  wheel  on  Uie  draw-stop  jamb,  alter 
the  pitch  instantly  from  normal  to  philhar- 
monic, or  vico  verB&.  The  blowing  is  done  by 
one  of  Messrs.  Bailey's  (Salfcrd)  powerful 
hydraulic  engines.  At  the  opposite  oomer  in 
this  part  of  5ie  gallery  is  the  organ  "  specially 
constructed "  by  Messrs.  Henry  Jones  and 
Sons,  of  Fnlbam-road,  for  the  Royal  College 
of  Mtisic.  As  this  instrtmient  most  be  taken 
to  represent  what  a  threo-manual  organ  should 
contain,  we  give  tho  specification  as  promised. 
It  has  a  "  remarkably  light  touch  without 
pnenmatic  action,"  and  has,  as  will  be  seen,  a 
compass  of  five  octaves  on  the  jnannal. 

OREAT  ORBAN  CC  TO  C,  «1  N0TK8. 
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I'rcinnlaui  lu  S«-cll  Oiriu. 
Those  who  wish  to  see  alt  the  large  organs 
must  not  omit  that  sent  by  Messrs,  Bryceson. 
ot  Islington,  N,,  which  is  put  in  the  South 
Court  with  the  agricnltural  machinery.  It  is 
a  concert  chamber  organ,  with  pneumatic, 
tubular  pneumntic,  and  electric  key  and  peilnl 
action,  with  24  founding  stops,  and  a  deiocheil 
coniwle  -tOft.  distant.  An  organ  by  Mr.  Wadj"- 
worlJi,  of  Oxford -street.  Manchester,  is  in  the 
North  Court,  and  has  some  entirply  novel  de- 
vices, every  pipe  having  a  sepalate  pftUel.  and 
the  whole  worked  by  tiibular  exhaatt.  In  the 
music  room,  too,  theni  are  two  organp.  one  by 
Mitchell  and  Thynne,  of  Great  Titchfield-streec 
a  large  (our  manual  instrument,  and  the  other 
by  T,  Casson,  of  Denbigh,  whioh  contains  five 
divisions,  great,  choir,  solo,  swell,  and  echo  ;  27 
stope,  12  couplers.  l.Ufi  pipes.  The  i"  ' — 
ment  which,  perhaps  attracts  n 
from  those  interested  in  the  conMnicHon  oi 
organs,  is  that  ot  Mr.  A  Gem,  of  Boundary- 
road,  Notting-hill,  which  is  iocated  in  the  East 
Central  galleries,  near  the  music  room.  We 
illustrated  the  principal  improvement  adopted 
in  this  instrtiment  in  No.  9^»  ;  but  it  may  be 
interesting  to  mention  that  the  soundbot^  >■ 
constructed  entirety  without  slides,  and  that 
each  pipe  ot  every  stop  tpceivea  its  wind  direct 
from  the  body  ot  compressed  air  in  the  wjund- 
board,  without  the  intervention  of  grooves. 
Each  pipe,  and  consequently  any  stop,  con  be 
made,  by  a  little  additional  mechanism,  to 
apeak  on  one,  two,  or  more  manuals,  as  well  aa 
on  the  pedals.  Further,  the  stop  bo  speaking 
on  any  given  manual  may  be  mode  to  speak  on 
any  other,  which  is  accomplished  by  simply 
multiplying  the  ootlets  through  which  the 
air  in  the  chamber  beneath  each  pipe  is  ex> 
haosted  when  a  key  i»  pressed.  Thetie  outlet* 
are  governed  by  self -adjusting  valves  oorre- 
ppondtng  to  each  manual,  and  the  speaking  of 
the  pipes  on  any  particnlar  manual  is  dependent 
on  t^e  drawing  of  a  stop,  exactly  ax  if  a  sepa- 
rate rank  of  pipes  were  provided.  The  advan- 
tage of  an  additioniil  manual  can  thus  be 
obtained  at  little  more  than  the  cost  of  the 
extra  keyboard  and  connections,  so  that,  for 
instance,  a  choir  organ  may  l>e  derived  from 
the  soft  stops  of  the  great,  or  a  clarionet  may 
be  placed  in  tho  swell,  and  mode  to  aprak 
on  the  choir-manual.  The  ''  model "  exhibited 
oontains  four  stops  placed  on  one  soundboard — 
lieblich  bourdon  (!ii).  open  diapason  (f), 
duloiana  (S),  princit«l  (4).  !W  pipes  to  each, 
the  compass  being  from  CC  to  A.  The  pedal- 
organ  is  obtained  by  3<)  pipes  fiDm  the  lieblich 
hoordon.  Each  of  these  four  stops  speaks  on 
the  great  and  swell  mannals,  and  the  bourdon 
on  l£e  pedals.  The  oansole  is  about  as  large  as 
a  full-flifsd  harmonium,  and  may  l>e  placed  at 
any  convenient  distance,  while  the  patent 
soundboard  oan  t>e  used  with  the  old  tracker- 
action  as  well  as  with  the  tubular  pnenmatic. 
It  will  be  nudeiKtood  that  the  instrument 
exhibited  is  merely  to  show  the  suc- 
cess of  the  system,  though  in  itself  it 
is  an  organ  that  many  jierwins  would  like 
to  possess.  Returning  to  the  annexe  ot  the 
Central  Gallery,  we  find  amongst  the  Ameri- 
can organs  and  harmoniums  a  nice  little  five- 
stop  organ,  by  Messrs.  Oilderaleovo.  of  Torbay- 
atrect,  N.W,.  who.  we  lieli.rvc,  arp  makers  of 
pipes,  and  acconlingly  tacitly  inviti^  viriww  to 
try  those  they  have  placed  in  this  inntninient. 
Close  by,  Mr.  T,  S.  Jones,  of  Penton vine-rood, 
N,.  exhibits  a  model  villi^c  clinrch  (irgon.  with 
two  manuals,  having  two  stops  in  swell,  and 
three  in  great,  with  a  manual  coupler,  r.iid  a 
combination  coupler  I'n  the  gniat.  which  dp- 
l>reseCB  the  octave  nlyove  mil  helow— iin  in- 
geuious  device,  which  will  be  found  u-cful  in   ^ 
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.    tailed  cte   ~  Cii-latTinafcgr  ~  ' 

U  tifM.  v,:  of  dK  kis4  i::  -.h^ 

If  '«>>!a  wtvrIt  teitai  for  msk 

...jiiifcCTaw  ■»?  rretTori  widoTf ' 

hijfi^'.r..   k:^^-'.   N'S.  Si>.  S^ri  Owrr,  w)ni 

Bri:*n-.'*  '.i=p^T,  So.  ur.  t:  is*  wee-  tad  of . 
tke    J|jiil;i    ♦;.\r-..     i^sar    tie    Qt:«2i' i-^-^  | 

b»;;.  <>'jc^.>etr:i^   k^  the  n&;  «ad  bj  >  iT>d  and . 

joinM^  -  f*.ill«;  uj'^ios  "  f.iits.  vnleh  ill-iwi 
if  «iT  »f  .  --:.■.  ^1  Awifwl  -  l*«i  "  t«KS7  *iT«s  to ' 
tk  B»--  A-  tL  L  n<t  iWi.  tpts.  "jft  illcrnmtion. , 
ikfet  '±t:t  L-  a  1a.-7>  £jwu«:.  ksd  'the  laod 
mw  f.-r.:^  1  ^v.TM  vswl  '.a  i:a  *uf;.  m  • 

m^l'x, '.'. ''t>.  Tr?».il*.  TL*  *»■■■  i-  heldbja 
fia  pfc"lif  -j,*'.-;?h  k  tf.l-i.  lid  ::  cuk  "w  aa- 
Czii:  ii  k  ---Jill-;  jid  ^fcr^  -imzh  perform- 
tiou  ::.  T.^  IT',.-!.    A   «lf-«<riny  b:o»«.-.  ac- 

a  [ij*  --  \a;  -i,!-  ■:;.;*,-  »r=i  -ft  ti<  l»rt  rf  ii* 


■liii.  Vt  T-«'d  "ligsa.  internal  Cf  ig».  II 

tarzioa'  direction.  iiioT^in^Qi  b«iiigii 

;o  i:  bj  tht  hKid-«h*eI  * .  »nd  screw  f, 

THI  A3U.TEUB  WORKSHOP.— XL         i="->  '-^  i^'-  •■  "^^  ^T  ^^^^  pmriagal  ll 

Ptanfn,  K«hln«— Tool  Box*.  ^?^  ^C^w.-Vn  ^^iTi.  .J^^ 

;    "ll'E  zakt  CO"-  >  porac-E  of  the  oacfaine.  it«   ^»  ^  sligh;  smoiiEt  of  cimlir  monBvi 

1 1       o^cit;^■^oE  of  wfcici  ihtvIti*  •  p»i   ci j=:  to  dufw  the  caning   tool  •»  mnd 

^al  of  c»refsl  woi  iad  oe  the  iccciacT  of   ^^  (,f  -ju  i^i.  u  »fii  allow  of  tlw  lata 

»h-.«e  =.-jTKMiT*  tot  -^slj  the  imdi  of  ie    j_^  ri^  work  ta  de«p   TenicaJ  enta. 

pli::*.i  -^rfaoe*  bTit    th=  Tvry   i«i*iMlitT  o.    wbiuh  wrctriiiEce  the   lool-box  «onI 

^rea,'.-    OTittizj  lirytlv   -lijunit.     Oar   idcw   i-^o  (./ijjion  with  any  edg*».  irbt**  de; 

i  if   a  brirf  lieicrJptioa  of  the    g^^-er  than  the  lea^ilt  of  tba  pHtjeeti 

of  the  :ool.    To  permit  of  ihii  moimn 

plate  i:  hinged  on   a   pia    nemr  ita  loi 

(Fif.  113)^'.  and   the   earned  slot  (Fl 

112^  i.  it  caft  ooacescricallT  with  thii 

that  the  upper  part  of  the  pl3C«  can  be 

'  tr  K  the  lan^  of  the  tlot  inll 


...   a  tool-box.  there- 

— First  there  i 

:VKe-i  A  in  a2  the  Ggurev.  which  fits 

'  OE  the  crH*  jli'ie.  and  uavelf  alon;  it. 

^racj  of  it«  £:  beia^  goarant^ed.  and  the 

■Til.'  of  the  wear  of  the  nirtacef  in  contact 

.Etakeaacp  br  the  adjustable  $tiip  t  fr.with 

ic.-ewi  %•  th*  top.    To  the  froa;  of  this 

iZ«  tae  pU»  B.  Thich  »ke»  the  eleTBtin^ 

■w  c.  y  af^ao'u^  bj-  th»  r.>'.t*  A  which  bolii 

■f-itier  t^rLi'tii  with  doreail-shaped  ht^i>l» 

rtn^  ir.   i  ■i^Tctailri  groove  in  the  face  of 

jc  A  '.Fif .  : !  ^X  a:id  thm  permittillg  of  the 


in  onler  to  place   the   tool   at  u  mi 
cutting- 

La^tlT.  npon  thif  plate  D  ia  Uoftd  the 
tool  holiier  E.  to  wluelt  the  cnttei  ii  it 
atel.v  «ecared.  Thu  ^te  U  allowed  t( 
f nelj  outward*  DfiOB  «  hiagt  pia  # ;  bat 
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IIG)  cast  npon  its  back,  or  el^e  upon  the 
i(  D,  prevenliB  it  tiom  movinff  mora  than 
istance  in  that  direction.  The  parpoae 
I  hinging  of  the  tool  holder  ia  to  pnjTent 
rinding  of  the  tool  edge 'on  tlie  work 


;  the  return  travel  of  the  table.  The 
weight  of  tbe  tool-holder  alone  is  thna 
id  to  presB  down  on  the  catting  edge 
;  the  backward  stroke ;   bat  during 


r  cutting-  motion  it  ie  kept  rigidly 
Fable  by  the  reaiBlanoo  of  the  tool  box 

laetnal  tool  holder  is  met  with  in  va 

icatione.    The  commoneit  form  ie  that 


^  /    a  .  IIS  . 


1  in  Fig.  Ill,  where  the  hinged  front  in 
ed  with  T-lieBAied  recesBes.  in  which  slide 
[ht  iron  or  eteel  clamps,  fajnished  with 
!rew»  (Figs.  Ill,  112.  114,  US'),  These 
e  or  bin<fing  strsps  slide  eafiiy  in  the 
ided  recesses,  and  the  tool  drop*  freely 
5h  the  plots  with  which  thejare  pierced 
le  effect  of  tightening  up  the  set  screw  oi 
ol  ii<  to  secure  both  it  and  the  ulamp 
j-againHt  the  tool  box.  Thishinged  front 
extends  the  whole  width  of  the  plate  D, 
fig.  112,  Di  it  drops  wtlhia  tide  Sangee, 
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as  in  Fig.  Ill,  the  former  allowing  of  a  wider 
nuige  in  the  position  of  the  tool,  and  of  a 
readier  removal  of  the  clampa  than  the  latter. 

The  Btrapa  are  occasionally  in  small  mnchinca 
made  fast  into  the  front  plate  ;  bnt  mure  fre- 
qnentl;  they  are  dispensed  with  altogether.  In 
l^ig.  113  the  holder  forma  a  complete  hollow 
rectangle,  through  which  the  tool  paxseH,  and 
is  held  lirin  by  a  pinching  Kcrew  or  screws.  In 
the  same  figure  a  method  of  hinging  is  shown, 
where,  inst*>ad  d!"  the  long  pin  passing  through 
a  drilled  hole,  there  are  trunnion  bearings  and 
movable  caps  employed. 

Inftend  of  a  hollow  square  block  inclosing 
the  tool  on  all  sides,  the  holder  sometimes 
forms  three  sides  only  of  a  rectangle,  the  open 
side  plooeil  to  right  or  left  being  for  the  inser- 
tion of  the  tool,  and  a  pinching  screw,  or  screws, 
setting  it  from  the  front  as  before. 

The  sectional  views  (,Pig.  116)  in  a  vertical 
direction,  (Fig.  114)  in  a  transverse  or  hori- 
rontal  line,  Ulustrato  the  manner  in  which  tho 
mavemetitB  of  the  tool-boi  are  effected. .  Its 
longitudinal  travel  takes  place  through  the 
traverse-screw  within  the  cross  slide  actuating 
the  nut  IT,  attached  to  the  back  of  plate  A. 
This  movement  is  uatomatic,  bat  the  discussion 
of  the  methods  by  which  it  is  rendered  so  will 
come  under  their  proper  heading  by-and-by. 
The  rate  of  travel  of  this  uat,  and  consequently 
the  width,  or  traverse  feed  of  the  cut  taken, 
are  rendere<l  capable  of  eiaut  adjastment.  by 
the  fractional  portion  of  a  revolution,  whii^  is 
imparted  at  pleasure  to  the  tmverse-screw, 
according  to  the  means  to  be  hereafter 
described. 

The  whole  box  travels  longitudinally,  but 
the  plate  C,  with  the  tool-box  proper,  alone 
moves  in  the  vertical  direction.  This  motion 
ia   either  effected    by   hand  aimply,  or  by  on 


self-feeding  arrangement.  In'OiA  ■ 
former  case  the  hand-wheel  /i  is  nsed  to^impart 
motion  to  theflorew  c.  The'  head  of  the  sorew 
revolves  in  a  bearing  in  the  upper  portion  of 
the  plate  B,  but  whiie  free  to  revolve,  it  ii  pro- 
vented  from  moving  either  upward  or  down- 
ward by  a  oover  plate  inclosing  a  collar.  Bat 
it  lakes  into  a  nnt  ',  attached  to  the  back  at 
plate  C,  and  hence  when  the  screw  revolves,  the- 
nnt,  and  with  it  the  plate  C,  must  necessarily 
travel  either  up  or  down  the  face  of  plata  B. 

The  feed  6  rendered  nutomatic  by  an 
arrangement  of  bevel  gear  (Figs.  !I4,  116J.. 
The  vertical  screw,  with  its  upper  bearing  and 
collar,  and  the  nut,  remain,  but  it  cnrrias  • 
small  mitre-wheel,  w,  at  its  lower  extremity. 
This  gears  into  a  similar  mitre-wheel,  x, 
having  its  bearing  in  the  plate  k. 
Upon  the  hack  of  j  is  attacheii  another 
mitre-wheel,  y,  projectingjiwifcn  the  hollow 
of  the  croBS-sude,  and  gearing  into  a  fourth,  i, 
which  mores  along  the  plain  shaft  within  the 
slide  to  tbe  various  ponitions  occupied  by  the 
tool-box,  but  tuns  with  the  shaft  by  a  sliding 
feather  taking  into  the  longitudinal  groove.  It 
is  easy  to  see  that  if  the  ^huft  is  mode  to  ro- 
volve,  wheel  :  will  torn  wheel  y,  and  with  it 
wheel  X,  and  wheel  i  viiU  torn  wheel  to.  But 
as  K  cannot  move  npwardii  or  downwards  Of 
revolve  independently  of  the  tercw.  the  effect 
must  bo  to  turn  the  Fcrew  to  which  it  ia 
attached,  and  move  the  nnt.  with  the  elide  C 
upwards  or  downwarda,  according  to  the  itireo- 
tion  of  the  scrowi  rotation. 

The  wheel  :  being  a  loose  sliding-fit  only, 
would  obviously  slip  out  of  gear  if  no  provision 
were  made  for  retaining  it  in  plaoe.  Hence  it 
is  carried  in  a  bearing  /,  attached  to  a  piate,  m, 
which  plate  slides  in  a  dovetailed  groove  at 
tbe  back  of  plate  A.  and  is  thrust  in  and  out  of 
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ffo»r  j;:  i>i!iir<-  -  y .-.  rmall  Mcentric  j>,  which 
is  tsTDf^l  'ly  n  ^'(iiart  kty  from  the  front  of  the 
pla'-:--  Wh'-n  this  wheel  in  thimm  lack  out 
of  I'-ar  th<-r'.'  Ix  no  automatic  feed,  but  the  hand 
whivl  alua?  iri  emplnjoil.  It  ia  thrown  oat 
wh-n^iTin-  fftph  adjuKtmpnt  nf  the  tool  requires 
til"  rspi'l  elevation,  or  lowering  of  the  toot-bex 
pruianit'i^  for  a  new  cnt. 

The  iiTtfition  of  the  mitre-wheel  u  is  not  of 
imimrtaDce.  In  most  caw  it  in  as  I  have 
fieurel  in  the  lower  p<irt  of  the  elide,  i>ut  it  U 
al'  I  often  sIkivp  wheel  x.  and  mode  to  revolve 
in  a  liush.  irliich  Mi^  the  place  of  the  nut  f. 
in  Fi^.  11  J,  a  Ixwii  on  the  bevel-wht«l  l>eing 
ta]>])e'l  to  n»eivo  the  throad  of  the  elevating 
Rcn'iv.  It  in  rrtaineil  in  place  by  the  buah 
liearin?  within  which  it  revolves. 

Machinm  iilanfn);  2ft.  and  lea*  in  length  nre 
(u.'i'inm  »uii]>liiHl  with  the  vertical  nntaninlic 
f'jel  on  acooiint  of  the  extra  tmrtri  required,  and 
the  {nerr'ns4.''d  and  nomewhaC  di^iiroportioiied 
wiiUli  of  crusii  slide  demanded  by  the  intro- 
duv'iim  of  the  xiximiJi  shaft  with  it«  gearing. 
Ktill.  there  iif:  24in.  planerii.  Iioth  of  American 
and  English  inanufactnre.  furnished  with  Ixith 
movemcnr-'.andalchODghthc  tool-box  which  we 
Hhall  seloct  (or  (ho  amateur  machine  will  be 
oil"  with  automatic  movement  in  the  crosa- 
fiKxl  only,  1  will  fpve  dimensions  alwi  for  a 
boi  anil  crws  flMc  with  self-acting  feeds  in 
both  dini-tions.  JIachines  placing  over  about 
Oft.  in  length  arc  ofh^i  sajiplicd  with  a  conple 
ol  1ool-buxe^  mnvintr  upon  tlii'  same  cross 
riiclf:.  but  actunt(>il  by  dilTereut  shafts,  while 
the-  larj;i>>t  niachinuii  ui<nally  have  tnol-ivo^lK 
anil  Ik>x(is  at  the  sidcN  w  that  four  cnt^  can  lie 
Mki'>t  simultaneously. 


i»t.^  c.f  hiirii 


,(;ni..va!  of  the  carb .- f--- 

iiiidB<if  barium,  aiid  an  insululJe  in-ganicfliipciilenl 
iiuhslnncc.  he  detected  the  presence  iif  df  speptuue. 
BeHJdc  thin  tho  liriiiiil  in  qneitiun  contained  (I)  an 
albuminate  having  the  charnrtera  of  cnminc  ;  (2)  a 
material  which  h]u  the  propcrtivs  of  the  apcptuue 
if  Ueimiaer.  alltnmimiM!  iif  KUhnr,  and  ^nipepton 
i>f  itehmidt-Molbeim ;  ami  (it)  a  )>i)dy  givmg  all  the 
reaoCiiiiu  of  peptone.  The  thri'O  subntanci^ii  arc 
i-cparated  by  the  fi'Uowing  proccs*o«  :— The  liquid 
in  filtered,  and  then  a  sliglit  excess  of  diluted 
uul]>huric  acid  i'  addt-d,  whii-h  ))recipitatcs  not 
unlv  the  EXCCis  of  baryta,  but  also  protcine.  Xexl, 
ueiitralisatiim  is  affected  by  means  of  hydrate  of 
liariiun.    This  mixtnTc   ia  again  filtered,  and  the 

-jultina  liquid  ia  concentrated,  and  a  tulution  of 
islt  is  added,  in  order  tu  precipitate  the  iinehanged 

"- — -■  "-  -    the  liiiuid  is  boiled.      The 


leptonc  is  fonncd,  wUA  appvnTK  in  flalce<)  at  the 
.cmpciatore  of  the  sand-bath.  This  piopeptone  is 
collected  on  a  filter,  and  washed  with  a  sijution  of 
jalt.  Theliqnid  is  again  iKiiled  in  orler  tuelmiiiiati 
:ill  the  prupeptone.  It  in  cfUirrnt rated  Ut  just  iipin 
the  point  of  crystallisation  of  the  suit,  and  itiei 
lubniitlcd  tu  dialysis,  imtil  the  li'iuid  that  pasaei 


mg  th 


process,  tu  prevent  putrefaction.  The  dialyscd 
liquidiH  picpipitatcd  withthreo  til 
alcohol  at  IKr,  and  a  while  precij 
is  obtained.  Chandelon  remarks  that  the 
proportion  of  these  subsbmccs  ma^  vniy.  anil : 
■  trtain  cases  the  quantity  of  |iroteme  obtained 
inch  greater  than  the  iguantity  of  peliton«.  The 
xpcriments  niuve  that  pciitonisatiini  is  a  jitieii 
-icuon  of  hyarali'm.  The  liypnthcMa  is  ailvaneciL 
tliat'the  digestive  fementii  act  by  plvblg  liirth  hi 
peroxide  of  hydro^n.  This  anpismitiiai,  hiiBevcr, 
must  be  rcganlcd  as  a  vcrv  doahtfiil  ri-]ircscntatiot 
of  what  take*  plate  during  tbi-  dilturent  digestive 


CB0SSL£7S   NEW   TEBTICAL    OTTO 

OAS-EHaiHE.  ' 
"l]l'"E  mpntioned  on  p.  2(2,  last  volume. 
T  1  thai  ilcssrs.  t^rossley  .were  !sho  wing  at  the 
Inventions  Exhibition  a  new  verticnl  gas- 
enifiue  which  would  attract  much  attention 
from  those  who  require  onlv  a  small  power. 
^L*  illnstration  on  i>.  5  wilJ  servo  to  give  an 
idei  of  I  hb>  tisefiil  little  motor,  which  is  techni- 
cally known  n^  the  "  ."i-maa-power  vertical 
Otto,"  l.nt  will  yii-ld  one  horse-power  at  tJie 
pulley.  The  engine  occupies  only  aboat  jtft. 
aquareof  fltnr  sjsice  and  is  .>ft.  Hin.  high,  so 
that  tho'^  who  have  little  room  tosjiareaan  fit 
it  iuto  alniost  any  comer.  Being  so  small,  the 
ffOK  coiisnmptioii  is  net'csstrily  great*r  than  is 
rho  case  with  llie  lacgi-r  engines  ;  bnt  as  this 
t.iTwis  tltted  witha  sensitive  governor,  recently 
{Mtenied.  unlike  most  small  gas-engines  its 
vunsnmiitlou  of  gns  is  in  proportion  to  tlir 
powi*r  lUrvelopcd.  That  is  a  great  advantage  in 
Mnail  wor^ho|>s.  for  when  there  is  nothing  in 
a  lathe,  for  instance,  sutRcient  gasonlyto  keep 
the  angine  running  and  driving  is  ns«d,  but 
when  woric  is  put  in  and  the  tool  brought  tc 
bear,  the  poit-er is  autoinaticallyincrensedup  to 
nliontnne-boTse.if  required.  The  crank  of  this 
engine  i'  of  steel,  and  the  other  ports  are  of 
matnrials  which  Jlessri*.  Crossley's  long  ciiie- 
ri.jn-JB  hns  taught  tbem  are  best.  All  part^arc 
made  to  gange,  end  are  easily  replaced,  the 
iuak«rii  undertaking  to  repair  or  replace  any 
parts  which  may  be  brokru  orsuffer  from  undue 
v.'Car  within  six  months  of  date  of  delivery. 


PEPT0NI8ATI0N. 


_  B^^rd.  It^hanip.  and  others,  have  ahown 
-tiia*.  flbrin  and  org.mie  ti.uues  can  break  u]i 
puMxide  of  hydrogen  willniut  themselves  luiilcr- 
gdcg    <-liang<-.      iiiimu    organic    elements    do  not 

S .'«;■.-  the  ]>m)i*rlv  of  dincngagine  the  oxygen 
'On  (he  "  oxygtnated  water.  Weltzjun  han 
dKm'innTatcl  that  inm  and  alumininm,  whi  '  ' 
n  it  de-'iimpK*  the  peroxide  of  hydrogen,  ai 
transformed  iuto  hyiiraie.  Chamlelon  suggests 
that  I'crtaiu  nrganii'  sulwtantes  may  undergo  an 
■Irera'iffliof  tbi-  •■•uni:  order.  He  haa  submitted  an 
a:bnmjiiiinssi>lutiiin  to  the  artionof  theoxygenatod 
w  M>r.  j.;iii-rati.'<l  by  passing  a  current  of  carbiinic 
n-'A  thriiiigh  wiiKT  c<mtainiDg.  the  peroxide 
of  Vj.7i-m.  Tug  albnmcn  thns  treated  did 
n-.-  hri-it  i:p  int'i  leiiein  and  t^oln,  which  are  Uii 
£'  •  JIT  .1  art.,  iif  iTudenimposition.  bnt  H  was  trans 
f  I  -ni"  1  :n  p.irt  into  pi^one.  Chandelon  repeate<l 
t!.'.  siir.'- •xptriDient,  adding  hydnioyanie  acid  ti 
Ui  -  s.>l;'Mn  i.f  ;.JJpuni-vn.  :n  onior  toprei-ent  pntrii 
f..ra,..nt  ■,:;.;, :  1...  ii.ui  ]«i.««t  ifie  cnrront  ., 
i-.rbMii.:  adl  i„r  Iweaty-four  hours.     After  thi 


p  tertiary  aspect  than  that  of  the  ftn 


1 ..•.  Monte    Bolca.  Honte    Prooiini. 

pBstfUo,  Isle  of  Wight.  London  clay.  *c.)fni 
„vcr  i;.^iO  species,  while  the  Green  River  ji 
America,  including  the  rich  bed)  of  Fli 
Colorado,  probably  of  that  age,  has  yieldn 
than  two  hundred.  This  is  eiclniive  of  i 
called  Oligocene  of  the  continent  { Htcring  in 
Sotika  in  Camiola.  the  Marseilles  baiin.  Ai 
lear  Xacbonne,  *c.)  from  which  nearly  Wi 
lavo  been  taken.  We  thus  have  over  1> 
Miocene  Tertiary  plants,  which  is,  howerei 
less  than  half  of  the  Tertiary  flora.  The  J 
,applies  nearly  all  the  rest,  yielding  >loi 
t.lHKi  species.  It  may  be,  oa  has  beenchirg 
this  number  is  too  great,  and  that  a  poi 
tliifC  plants  lielong  to  lower  horiions. 
Hcer'a  determinations  in  Bwitieilond  hi 
■     qneationed,  hi*  work  o-  -^ 


EVOLUTION  IN  THE  VEGETABLE 
KINQDOY.-III.- 

IComiHHft/rM.  im-if  .^,-.W.  r«?.  XI. I.) 

QfloloBloal  Vl«w. 


.tf.«sUr. 


IS  that  hari 


llonu 


Plii«. 


„  „  ■table  kingdi 

specin  uf  Oldhamia  from  the  Camlirian  deposits 
of  Ireland,  hut  Iho  vegetable  chamcti-r  of  ihmf 
forms  has  been  latterly  called  in  question.  Fn>m 
the  Lower  Silurian  forty-four  species,  chii'fly 
marine  algs,  have  hircn  named.     Anumg  t*-    - 

however,  are  includwl  the  earliest  ti-m'strialfi , 

Silt  to  mention  the  ]m>blematieni  EopttTu  Meriiri 

of  Siiporta.  we  havn  SyMmiiiiAi/llim  primuTMHi  Lx.. 

and  two  utJier  rasenlor  plants  fnmi  the  Cinetnuati 

group.    In  the  Upper  Silurian  thirteen  species  arc 

-  inlcd,  five  of  whiah  are  i-asenlnr^anta.    Om 

hese  is   Cordaile'  r^ttii  Dawtiin,  found  in  tli<. 

irian  of  Heraidt  as  well  at  in  the  Devonian  of 

.__ada.     The  Dii-oiiian  famishes  Htf  species  of 

ft^sil  plants,  while  from  the  IVnuo-Oarboniferous 

ly  two  thousand  spi-cics  nre  known,  or  nearly 

'-tenths  of  the  entire  PaliniEoic  flora.  With  th^ 
Kioic  a  great  diminution  appears  in  thi 
abnndanoe  of  vegetable  life  that  lias  been  jire 
■civFiL  Only  sixty-seven  ipvoies  have  been  found 
in  the  whole  of  the  Trias.  With  the  Rhaitie  a  new 
impulsG  is  felt  increasing  tbrongh  the  Lins  and 
reaching  a  second  liut  much  reduced  maximum  in 
the  OUlite.  from  which  41!i  sitveirs  aro  n-conler:. 
The  wave  then  again  recedes  until  the  close  uf  the 
Gatdt  ia  reached. 

The  Ceiunnain  of  Runmc.  with  the  beds  ufAtam- 
in  Greeidiind  anil  the  Dukulii  group  of  the  Unite! 
States  which  proliably  eorresponil  ti>  it,  mark  anew 
epoch,  sullying  together  nearly  Hve  hnndrcd 
species  of  fisisir  planta.  Tbst  memlier  of  the 
cretaceous  formation  which  immediately  overlies 
the  cenomanian,  vii.,  the  tunmian,  to  which  the 
Fort  Denton  gnmp  of  American  rocks  seems  tu 
belong,  is  almost  dcstitnte  in  iHitb  countries  uf 
vegetable  remains,  but  with  the  ISenimiaii  wc  mctt 
again  the  incrciisim;  volume  which  was  merely 
interrupted  by  unfavouralde  ciinili^ins  for  the 
preservation  uf  plants.  Here  wc  have  in  European 
strata.  In  Patoot.  Greenland,  and  In  Dntish 
Columbia  Vit  s|HiTivs.  Although  nime  have  yet 
licen  ileseribed  from  this  horixim  within  the 
territuiy  of  the  United  States,  I  have  myself 
demonstrated  their  existence  to  a  limited  ixtml, 
aiiit  live  in  litqies  of  yet  bringing  to  light  an  im- 
portant ujiper  cretaceou*  Qtn^ 


the  Western  Territories,  ... 
water  deiHwit  and  dilRciilt  to  < 
depiMlts.   may    I. 

from  this  group,  t 

•By  LkstkbF.  Wi 


with  oth< 
lis  extmne  uppfr 
iithuifatd«scr1in.d 


l.bnt  tJ 

numherof  Tertiary  plants 

e  add  to  those   already  mentioned  K 

species,  will  form  an  aggr^ate  ol 

The  Tertiary  virtniJly  closes  the  lei 
egetable  remains,  the  Qnatemary  having  i 
famished  less  than  one  hundred  species  d 

"^ '  develounent  of  plant  life  throi 
-  geologic  Bgea  may  lif  giaphie 
presenleiijsofar  as  indicated  by  actual  di«o 
a  diagram  in  which  the  number  <if  acctediuc 
is  taken  as  a  mi'nsDre  of  predoxoinaDce.^  i 
space  assigned  to  earh  horiion  in  the  vertie 
represents  its  dnrati<m  in  so  far  as  the  thid 
thedeiiusits  can  lie  rcgardnl  na  amrasnr*' 
The  fact  i.  thus  Immght  clearly  to  view  th 
have  existed  two  fnroorable  periods  for  1 
Bcrvation  of  vegetable  remains — the  CarbM 
and  the  Miorens — the  wide  interval betwtr 
is  ri'lieved  bv  two  leas  favourable  pirv 
minating  in  'the  Oi'ilite  and  the  Cenr 
rerpcctivtlv.  To  what  extent  the  inl« 
great  Si'areity  may  yet  be  filled,  it  is  inip<« 
prtdiet.  but  it  is  well  to  remember  that  it 
.piiie  rcei'ntly  that  the  Oiilite  has  a 
liriiinininie  as  a  vegetable  dt-posit.  and  thii 
tliroiigh  researches  made  in  India  and  1 
With  tht  "  ■     "  '       ■ 

ri-gh-ns  it 

will  i>c  secured.  But  uf  this  there  iv  do  ee 
mid  it  is  (lerhapa  equally  probable  that  fa 
search  may  tend  to  exaggemtc  theprestnte: 

Three  things  must  romliino  I\n  the  aai 
devv1o]mient  of  a  fossil  tUira  in  any  given^  i 
oal  formatiim:  I.  The  requisite  vegetatii 
have  flourished  at  the  period  in  queatioo; 
conditions  for  ita  prmervatiun  and  tab 
exposure  must  have  existed ;  and  :i,  the  \i 
in  which  it  is  imbedded  must  be  f  onnd  and 
A  A  regards  the  first  of  these  onndilioru.  w 
that  great  Buptnations  of  the  land  eurfaet 
glnlie  have  taken  place,  and  periods  may  h) 
passed  daring  whicli  these  weic  much  less  ia 
^n  at  others.  Still,  there  can  be  littledn 
the  I'ariety  at  least,  if  not  the  abundance  of 
tion.  has  imdergone  a  somewhat  imfnterm 
crease  since  the  earliest  times.  The  sees 
dition  is  a  much  more  serious  one.  I 
puriujs  may  have  elapsed  without  any  reeu 
made,  not  because  vegetation  was  scaice. 
caase  land  areas  were  limiteil.  but  bea 
seema  nun'  to  be  the  case  over  must  of  ihe{ 
vegetation  was  allowed  to  decay  and  return  i 
motphcre.  Again,  vastbeda  may  have  been  d 
but  never  afterward  raised  up  and  exposed,  i 
remain  for  ever  inaccessible.  It  i«  only  ll 
eoialition  which  it  ia  within  the  power  td 
influenoe.  .But  when  we  consider  the  ar 
manner  in  which  a  great  part  iif  Euch  dit 
have  been  made  thus  f  m,  we  may  well  presi 
the  ruost  precious  scit'iititic  trcaeures  vb 
earth  holds  may  remain  undiseoi'cred  indi 
although  within  the  easy  rcaeh  of  the  invei 
BotaalcKl  Vtaw. 

Uost  of  the  )dBjits  of  the  Palieoiuic  age 
to  archaic  types  long  ainee  extinct  and  hari 
very  much  modified  living  representativei 
is  less  marked  in  the  ferns  than  in  ihi» 
which  have  as  their  nearest  modem  descend 
Bquisotoeeip,  the  Lyeupodiacec  and  the  C 
The  Paleozoic  ann.'<ti>rs  of  the  Guuisciana 
Cslamariai,  having  the  genus  Calamiies  fi 
tvpienl  form.  Thime  of  the  Lveopudiacvaj 
^iiidn]>hytes  with  Lepidudendron  as  the 
while.  Bctimling  to  the  most  recent  rcoearc. 
ConiferK'  had  as  their  ancestral  form  the  Cm 
long  classed  among  the  Cycadscer.  with  CV 
as  the  principal  genus.  As  a  means  of  ei^ 
the  fact  of  this  prolongation  of  livine  fivms  t 
the  geologic  periods  and  i>f  denoting  lie  pi 
de^eeiit  irf  raiidera  from  these  arrfaaic  ij 
vegetation,  the  terms  FUlicia      " 
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LycDiiudinKB  hm-e  been  rmpli)yt<I  iu>  hroiidcr  ti 
Me  conenpuntiini;  Drdia*!  dcbign»tiunii  ia  comii 
iw«.     The  lliin,uis  !i»p.irt«   hii*   giiiight   to 

■  Gunplub  the  Kiune  ubjrut  tiT  tho  Ciinife™  by 
•AoicnlBTiui,  but  thin  uniBmUiir  aubstitate  will , 

■  "»  likely  to  mwt  with  geueral  Kccptwioe.  The 
oellular  cri-ptognniiL  which,  admitting  Oldhamia 
to   be  »   plant,  hud    twu    representativBB   in  tlie 

.  Cimbciui,  einistitut*d    the   prinoipil    regeUI ' 
•  thnnighdut  the  Silurian.     Yet  the  femn,  if   .._ 
accept   SaporU'ii  Koptrrij.   the   Kijuisetinee.  and 
Irycupixliut'K.  hII   had  their  origiu  in  th«  Loi 
Bilnrian,  whiio  the  Coniferio   throagh  Curdail 
made  their  npiHiacance  in  the  Upper  Silnriin. 
(To  be  cavlinued.) 


CLEANING  MABIHE  inmS." 

LET  UB  aiippofce  the  materiul  cornea  t<i  qb  from 
anehori"  of  ti-mcU  in  hard,  dry  lumps.  The 
llrat  Btep  ie  to  diBinlcgrato  these  lompa  in  water 
Mj  method  is  to  pljice  a  lump  in  a  bucket  or  Urge 


n  of  water,  and  let 


I    »>ft    I 


to  breidtup  with  the 


I  then  pi:  __  _ 

»ater,  and  thorouglily  atir  the  whole,  then 

ii  I.,  "-.yj  f|,p  1^  minutflf,  and  pour  off  tha 

t  this  until  the  lijp  -----  ■■-- 


aUdw 

top.     I  repe; 

dear.    If  thi _ 

the  beat  part  uf  a  week. 

the  whole  mass  in  a  shallow  dinh  or  pan,  fill,,  .. 
Vat«r,  stir  the  mass  up  thonju^hly,  and  pour  off 
tm  hito  another  Tesucl,  repeating"  thia  procefB  ui 

TOthJng  remains  but  the  sand  and  moUiuo  she 

Thia  is  thrown  away,  and  the  material  poured  back 
again  into  the  shallow  ilL-,h  and  ■'  aandeci "  as  before. 
This  pn>cesii  ia  repeated  until  there  U  no  longer 
a  deposit  of  tand,  then  place  the  material  in  r- 
eraponiting  dish,  eorer  with  water,  and  with 
moramenc  of  the  arm  in  a  eircle  revolve  the  dish 
scntlj:,  when  the  aand  will  hall  up  in  the  centre  of 
the  dish.  Pour  off  the  top  and  th™w  away  the 
aud.  Repeat  this  opt-ratjon  until  satisfied  «U  the 
1ICBV>-  Band  has  been  nmuved.  The  oialeria]  j, 
aow  ready  fi,r  the  acid,  but  Wf.jre  apnlyini;  acli. 
it  must  be  ilricil,  Tu  obtain  the  b<*l  re»n]ts,  tho 
bett  method  is  to  let  the 

AVTien  the  evapnmlion  has  taken  plaee.  transfer 
the  materLnl  to  a  jMircelain  diah,  p-mr  nitric  acid  in 
»Ith  a  free  haniL  and  hoa  tlioroughly,  until  all 
ftuuini;  has  ceaii'd:  allow  to  tool,  anil  wash  thu- 
roughly ;  aipin  dry,  and  cover  th.oiraghly  with 
■nlphuriD  lU'Kl,  and  boil  uutn  the  lamva  oense,  then 
throw  in  pulverised  hiohrumale  of  potash,  littJo 
.  a  tune.  unt-U  the  ciJour  chaugte^ ;  boil  in  aulpbui 
acid  about  tm  minutes.  Allow  tho  material  m 
cool  thorou([hly  and  pour  into  a  large  veaael  of 
pnro  water,  allowing  it  to  settle  thorourfily  before 
drawing  -iff  the  lop  water— abimt  ten  ur  Sfteen 
XDlnuteit:  repeat  this  washing  imlil  all  trncea  of 
Uie    acid     are    removed  j     when    thia   is   actum- 

eiahed.  the  f..cmer  priacss  ,rf  samlmg  must 
'  repeatdl.  Keep  this  np  until  satisfied 
thia  way.  The 
-'    '-  the  puree- 


eiahed.  the  fr 
'  repeated.  Keen  thia 
aothinff  more  ean  be  doni 
next  Bli'n  is  to  plaee  the  n 
3aiD  hfdlini  dish,  odd  water 
^D-tfauTl>  fidl,  pl,ice  nver  the  fire,  a'nd  iutt  IwtTm^ 
the  boiling  iioint  is  reached,  throw  in  a  stick  of 
eaiutie  p-itash  iih.iut  half  an  inch  long,  and  let  it 
boa  thoroughly  for  four  or  five  minutes,  atirrinj; 
from  time  t.i  tinm.  Pour  tliia  whUe  hot  into  a 
large  ([lays  ve.«e!,  nnd  let  it  settle  for  about  one  or 
two  nuniiiwi— the  np))canmco  will  determine  the 
leog^  ''f  time  nocessatyj  draw  off  the  top 
portion  carcfidly  and  thnw  it  away ;  the  re- 
mainder must  now  be  planed  in  a  amail  bottle 
filled  two-thirds  with  water,  cork  the  hottlu  tightly, 
and  shake  vigi.ronriy,  alluiv  to  settle  ten  minutca 
then  draw  i.lf  the  water ;  oontinne  this  process  two 
daya  ;  ihvn  sand  nonin  hj  the  rotary  movement  in 
tAe  evaporating  dJMh. 

Thwo  mn»t  now  he  procured  from  a  photographer 
two  of  the  (jlassi-s  used  by  them  for  emboiiBed  pic- 
tures, one  large  and  one  small,  alw.  from  any  drag- 
^ore  ™e  i,r  two  drop-tnlw^,  with  rubber  bulbs, 
Kow  pour  a  litti,-  of  the  material  upon  the  l.irgc 
glass,  and  gently  mo™  it  fiy>m  side  io  aide,  whi?h 
WiU  cau»e  ihe  ^and  to  settle ;  slant  the  glass  toward 
one  comer,  ajid  draw  off  with  the  pipette  and  place 
in  tho  brittle :  add  more  water  to  the  glut  and 
j^-   ..«   ,.   i„.*..-,    „mji  ^rthing  hut  sand  an.! 

J*Bt  this  iiim-esit  five  or  fix 
glass.  The  material  is  now 
placed  m  ilie  xhaking  bottle,  and  a  few  dniiw  of 
■auDonia  aildtd.  Iiihuke  vig'iron-.ly  two  or  three 
aiinntca.  alh-w  to  settle,  draw  oB  carefully,  and 
repeat  this  process  ten  times.  Band  again  by 
means  of  the  emlniasing  glajtci-,  and  llic  work  H 
finished. 

In  Ihitworkevirything  depends  on  the  thonmgh- 
neas  of  the  sanding  and  the  faithful  manner  in 
which  the  thakinB  is  performed.  The  shaking  is. 
next  tu  sanding,  the  most  important  pari. 

In  regard  t..  the  aeid  treatment,  I  may  say  that 

•  Sj  Dr. nun.  H.  TiVLun,   in   the   Amnlaiil   ManiMn 


good  resnlta  can  he  produced  by  either  nitric, 
sulphuric,  or  muriatic  acid,  but  muiiatic  acid  should 
never  be  poured  into  sulphuric  without  great 
caution,  for  it  wiil  bull  over.  Mnriatia  aeid  by 
itiolf  pnidneea  good  results.  Bo  also  does  nitrin 
acid :  but  1  have  found  the  best  results  are  obtained 
by  the  use  of  the  nitric  acid,  followeil  by  th> 
Bulphuriu.  It  does  no  harm  tu  boil  osaiu  in  nitric 
this  must  be  done  if  the  sulphuric  acid  is  noi 
thoroughly  waahed  out,  otherwise  Dr3itala  would 


thoroughly  waahe 
form  on  the  gloss. 
The  be>t  atand  1  hav 


D  for  bcldiai 


boning  dish  is  a  tm  gan,  procured  from  any  drug- 
store, with  a  tin  tup;    it  is  about  1  Din.  high  by 
about  6iD.  broad.    Out  a  hole  through  the  t<ip 
fit  the  dish,  then  cat  a  duor  large  enough  for  t] 
lamp  to  be  pUced  throagh,  one  or  two  air  hoi 
near  the  tup,  and  it  is  reiSly  for  work. 

1  use  a  dentist's  chip-blower  to  draw  the  wat 
out  uf  my  shaking  bottle,  and  would  advise  othc 
to  do  the  same,  as  it  eaves  many  valuable  forms 
from  bting  poured  off  when  decanting.  Hy  shaking 
buttles  are  aliout  4oz.  vials,  or  vials  that  the  tube 
uf  the  ehi]>-blower  will  easily  reach  the  bntbim. 

In  regard  to  my  experience  with  Mobile  B.iy 
mud.  I  will  only  say  that  I  look  soundings  every 
half  mile  for  M  miles  in  one  way,  and  for  M\  milei 
in  another,  and  obtained  samples  of  mud  from  any 
and  every  point  I  pi«sibly  could.  1  worked  fcji 
more  than  a  year  bcf<jru  I  found  any  forms  except 
tliose  that  were  worthleas.  Hy  Scat  find  was  from 
a  dredge  boat,  ITl  mUes  from  the  city.  I  had  only 
a  small  handful  uf  this  material,  &o  I  esgcrly 
sought  for  more,  but,  alas  \  the  ilre'lgc  sank  during 
a  gale,  and  I  wbs  unable  tu  procure  any  mure  for 
months,  I  next  found  good  fonus  in  mud  from 
the  bsv  one  half  mile  from   Fort  Uorg  -      ' 

1  obCained  fine  resulta  from  Lower  Dog 
I  obtained  this  matoriid  by  means  of  .  ...„  ..  .. 
1  found  a  tew  good  fiffms  in  Henm  Bav.  a  small 
1iay  which  makea  into  an  iKhind  situalefl  in  Mubilu 
Bay.  The  Pensocola  niateriul  was  pnxure<lfor  mu 
by  means  of  a  row-lioat,  about  one  mile  from  Pen- 


back  upon  them  I  am  almoat  tempted  to  diabeli 

myself,    t^iiffice  it  tu  say,  I  sptmt  eighteen  nuuL. 

on  this  one  deposit  without  reward.    Manv  a  night 


rlol  by 

Irvamt  alxint  tJiat  snuil,  fought  with  it,  but  fo' 
'ighteen  m<inths  it  was  my  muster.  This  long 
iriirk,  without  success,  taught  me  the  lesson  id 
utience,  and  liually  resulted  in  my  auccesa.  1  dc- 
'lareil  wur  against  the  sauil.  and  tried  to  master  it 
jy  watching  the  settlings,  but  in  vain,  until  I 
iduptcd  the  plan  of  fighting  it  fnmi  the  moment 
Jie  raw  inaterLil  came  inlu  my  hands;  then,  and 
not  till  then,  did  I  receive  mv  reward.  To  give  an 
idea  <if  how  juxir  the  materLil  is  in  ita  original  con- 
dition. I  will  Ht.itc  that  the  amomit  contained  in  ii 
hommopatbio  phial  a  i|uart«r  of  nn  inch  deep  cannot 
he  procured  from  Isas  than  one  quart  of  the  raw 


ELECTRIC  CLOUDS  AND  PHOSPHOR- 
ESCENT UOT7NTA1N8. 

PROFESSOR  COLLADOS,  of  (Jencva,  has 
coiiuunnii:ated  to  the  loral  [ircss  a  description 
of  a  remarkable  atmospheric  phenomenon  noticed 
on  AuBuat  fi.  Unlil  after  o  o^clnck  p.m.  the  sky 
had  been  calm  and  aorcne  over  ]dl  the  valley  of  the 
Leman  ;  but  at  half-past  \  albeit  the  atjii  - '-  - 
above  the  lake  nnd  ncighbosring   mouni 

---■--' -kahly  still,   - 

•  —  ■-•--"-, ■p_    _   .__  ..__ 

in  the  upper uir)  advancing 
rapidly  tuwsrds  the  north-east,  and  taking  the  iin- 
dululory  forms  which  eharaeterisc  clouds  stnuigly 
charged  with  electricity.  Athalf-pxit  i  the  obpi'et 
of  the  aky  had  become  decidedly  sturmy.  The 
thick  eloud-masscB  were  Kscillaled  widely,  albeit 
Lheir  gi-nend  movement  was  still  from  suntli-west 
[u  north-eatt.  After  n  o'clock  these  clouds,  drawing 
iway.  rendered  visible  the  sheet  of  cirrus  which 
itretched  nb>ive  them.  The  eimiB  was  phosphor- 
escent, ami  lisikod  as  if  lighted  up  by  a  bright 
nism.  On  the  nurdi- western  horizon  Ehesky  along 
dl  the  chain  of  the  Jura  was  obscured  liy  Ihick 
etouds  that  from  time  tu  time  were  illuminated  liy 
fiashas  of  lightning.  It  was  the  sonic  overJUunt 
(iali'iie,  abuvc  which  the  lighlJiing  plajad  ever}' 
few  mlniites.  A  hiug  black  eloud  sltetching  from 
the  Ui'ile  to  the  Uuli'uc  presented  on  each 
side  a  broad  phoj^ph  orescent  border,  and  als}nt 
a  fiuarter-past  V  there  became  suddenly  viiible 
iu  that  part  of  the  eloud  nearest  the 
whence  escaped 


uilsth.! 


tu  1 1  o'clock,  moreover,  the  south-western  ei;I  rem  ity 
uf  Hunt  liolene  was  illaminated  by  a  pho-|.h"rrs- 
oent  light  BO  intense  that  its  r^ya  were  visible 
from   every  part  of    the    horiinn.      The   general 

(.Tsltne  resembled  that  which  ia  preseuied  by 
the  city  uf  Geneva  in  think  weather  when  the 
mists  of  evening  are  lighted  up  hythe  gas  i  if  the 
Btrcett.  f*imio  rare  instances  arc  on  recurd  i.{ 
forests  of  rcsiarjus  trees  becoming  phcKphoreKcent 
in  stjirmy  weather,  but  the  distance  from  licneva 

whrtherthe  tight  resulted  from  the  phosphorescence 
of  the  fir  trees  which  cover  the  sides  uf  the  Galeno 
ur  from  that  of  other  parte  of  the  muunlain.  The 
Central  Hetcorological  Bureau  at  Zurich  puhliahea 
about  6  u'uloek  every  morning  doily  accoutits  of  the 
general  condition  of  the  atmi>aphere  thr<iUghoat 
Europe,  and  special  reports  from  Ii  staliuna  in 
Bwitierland  at  A  o'clock  B.m.  and  1  o'clock  pju. 
These  reports  are  received  at  Geneva  on  thcfoliuw- 
day,  and  those  of  August  .Ith  and  lith  show  that  on 
the  chitea  in  question  there  tfiuk  plaee  a  complete 
change  in  the  atmospheric  equilibrium  of  Western 
Europe,  and  that  the  high  preasures  which  for 
Beverid  weeks  lu-eviuualy  hail  nrevuilcd  ovir  Eng- 
land and  the  Chatmel  suddetily  ceaaei].  lind  gave 
place   to  warm,   vapour-charged  winds  from    thi- 


luth-w 


COLOURED  OL^SES. 

THE  Qiidea  of  lead  naturally  give  a  vclluw  tinge 
to  glass,  bnt  onlv  con:,i.^crably  so  when  in 
very  large  iguantity.  their  use  .is  a  llux  han  been 
reprateiUy  mentioned,  anrl  thf-y  will  readily  verify 
miwt  comiiletcly  in  a  moderate  hent  without  lulili- 
tion,  or  will  anile  with  any  other  vttrifiable 
matters  and  most  powerfully  asnLit  their  vitrifica- 
tion. This  oxide  is  seldom  osed  diretl^v  as  a  colour, 
on  account  of  the  euormous  proportlijn  ret|uired, 
which  should  he  at  least  three-fourths  of  tlie  gloiiH 
to  give  a  yellow  uf  any  intensity,  and  thi-.  wouM 
give  a  compound  extremelj  soft  and  one  that  would 
IHiwerfully  corrode  the  puts.  Tho  iierfeit  uxiile 
uf  antimony  gives  a  full  yellow  to  k'iss.  which  in 

which  yellow  is  a  neccuary  ingredient.  When  nut 
in  contact  with  carbonacHiUB  msUtr  the  proper 
colour  given  hy  the  oiide  uf  raaiiguncsi;  to  gla«  is 
a  parplish  red.  rather  muddv  when  in  f nil  budy, 
but  still  very  beautiful.  It  Is  sluiost  ala-ny'i  com- 
bined with  nitre  when  thus  employed.  The  niluor 
is  totally  destroyed  by  all  the  arsenical  salts  aa 
before  mentioned,  and  tJierefore  arsenic  in  any 
form  should  be  avuiileil  when  mangane.-v  is  nsed  aa 
a  colouring  matter.  It  also  ia  the  principiil  in- 
gredient in  moxt  uf  the  black  filaseea. 

The  eolunt  given  by  t)ie  osidc  of  cobalt  is  a  Hue 
deep  bine,  which  is  unnltershle  in  any  fire,  and 
-icoeeds  with  any  flux.  The  eiilouring  |>uwer  is 
Iso  very  intense.  Zaffre  is  iisunily  i-mployeil  for 
lis  purpiMC.  Cobalt  U  also  osed  for  simie  "f  dio 
ner  bhuks  mixed  w-ith  mangnu''^  and  iron,  ami 
iih  the  yellow  of  nuiimonj  oiii  lead  it  cuiuposes 
green. 

Though  the  oxide  of  nickel  is  not  octncUy  nsed. 
it  may  here  he  mentioned  that  ilie  oxide  given  n 
vi<ilet  IJuc  class  wiUi  llnxei  of  pulnsh  and  tu  Ifaim.' 
L'lastes  ia  which  It  largely  enters,  but  with  rula  or 
borax.  Klapiutli  has  fally  ascertniiieil  that  in  his 
ui:dyscs  of  tJie  ebr]-supri»is  which  from  its  givinit 
1  liluu  tu  potash  elai-i.  was  thuughl  to  i-outain 
cobalt ;  but  this  is  not  tho  cnse,  the  eolunring 
natter  being  nickel.  Thus  I  part  of  the  rungb 
ihryaiiprase.  and  i  iiarta  carbonate  of  potash  fnsid 
nto  a  violet  blue  glim;  and  Wi  parts  of  rllex.  rU 
liarta  uf  carlioimle  >if  p>itnsh,  aud   M  tA  oxide     ' 


iekel  from  the  ohrys'iprase,  also  gave  a  ' 
""  B  same  result  was  givtu  hy 
icki'l  from  u  known  on-  uC  thai 


t  was  givtu  hv  uhing  an 
known  on-  uC  thai  metal. 


Boual  parts  of  tl  .     . 

soda  gave  a  tourmaline  Imiwn  glass  neariy  i 
f  chryaoprase  nnd  ciLli'iniii  lum 
iparent  gla»s,    SHei.  pb(W)ihiir 


blue  glass,  but  nut  when   Ix^ax  ur  iilkali''  urt 

Chrome,  which  is  the  natund  d.louring  iiui-.ii 
E  ihe  ruliy  and  uueroliL  woulil  he  a  most  ynlnabli 
igredient  for  the  artiliciat 


cnred  with  tiilerable  rose. 


has  been  founil  tu 

a  line  red  anil  also  a  most  lieauiiful  aud  ii- 

te  green  to  glasses,  but  its  great  scarcity  i;nlil 

itly  has  prevented  itj  fniiuent  nse. 

Having  thus  gtiuriilly  denoribed  the  colnr.rinc 

pr.ip.rties  of  the  Sl-veral  metallic  .aides,  some  of 

'*-        '.ual  recipes  fur  the  diScrcul  ciilound  glasses 

;  menlioni-d.      Thf.jo  we^shnll  chiefly  give 
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'MipiUte   of 


to  the  cecipet,  hun-evcr,  it  ntay  be  added  that  the 
■ippSBra  auch  cnormoas  diflerence  in  the  reliiti< 
proportioni  of  the  metallic  oiidei  to  the  Suiea 
nied,  M  eithi         „"  , " 

■ocoracy  or  to  abow  that  it  miut  in  moat  cue)  be 
-detemuDed  b;  individual  experience. 

Of  the  rubf  red,  purple,  violet,  Ac,  b;  golt 
little  may  be  added  here  to  what  haa  been  aai' 
before  under  gulrl.  The  partioolaia  of  the  proceaa 
bare  alwafa  been  careRillj  kept  aeoret  b^  the 
■ncceaafnl  ututa,  and  frum  the  frequent  failorea 
there  can  be  no  doabt  that  it  ii  a  very  difficult 
proceu  to  manage.  According  to  Eunckel  iql' 
othen  who  have  encoenled,  it  appeari  that  th< 
ooloniing  power  of  the  parnlo  p 
Caaiins,  or  the  mixed  oxidei  of  eold 

re  of  gl, 

glui  of  antimoDf,  too,  aeema  an  importaot  addi- 
tion. This  ruby  glaaa  cornea  out  of  the  fire  coloor- 
lua.  bat  aaaumea  its  beantiful  hue  aa  it  coola.  It 
b««  been  tbongbt  that  the  coloai  is  also  farther 
brooght  out  by  exposure  to  emoka. 

Of  other  reds,  purples,  and  violeta,  some  are 
oompoaed  of  a  culourle$B  gls^B  baaii.  aach  as  one  of 
the  five  before  mentioned,  with  the  manganeae 
-either  alone  or  with  the  purple  preoipttate  cf  gold, 
or,  more  commonlv,  with  the  oxide  ot  cobalt.  The 
coIoDi  given  by  the  maDganeae  being  of  a  violet 
red,  the  cobalt  will  give  it  a  more  decided  purpli 
b^  adding  its  natural  bine.  It  la  impossible  ti 
piok  oat  from  the  variooa  recipoa  any  other  pro 
portiona  than  that  the  oxide  of  manganese  wil. 
colour  very  fullv  about  tOO  times  it*  weight  of 
glass  when  used  alone,  and  when  employed  with 
cobalt,  2U0  parts  of  glaba  will  be  highly  coloured 
■with  1  of  manBanesc,  and  (for  purple)  about  one- 
third  to  two-fourths  of  laSre. 

Neri  givea  the  following  reoipe  for  a  gUas  to 
imitate  Cbe  punot.  namelv,  2oi.  of  rock  eryatal, 
Box.  of  minium.  lAgr.  of  manganese,  and  2gr. 
of  laSre.  Kunckel  givea  for  a  violet  red  elau  a 
common  lead  glass  basis  with  l-320tha  of  man- 
^eae,  mixed  with  nitre.  Pontanien  givea  for  the 
imitation  of  the  amethyat.  Hot,  of  his  gU«a,  No.  a 
(as  already  deacribedj,  joi.  of  manganese,  and 
*gt.  of  purple  precipitate  of  gold,  together  with 
Ijoi.  of  nitre.  But  the  aaantity  of  ooloariug 
matter  hero  is  so  enormouB  that  the  vitreous  baais 
■honld  probably  be  24!b.  instead  of 

A  fine  red  haa  been  mentioned  to  be  procured 
from  the  oxide  of  copper  (with  or  without  oxidi 
of  iron)  mixed  with  the  duo  proportion  of  jlaai 
■nd  with  caibonaceoua  matter  etirred  in.     Fori 
full  deep  red  the  oitde  of  iron  ahonld  be  throe  ui 
four  timea  aa  much  as  the  copper,  and  in  propor- 
tion aa  the    latter    predominates  the  colour  ap- 
proachea  to  corniiar.      The  glaaa  at  first  should 
appear  when  hot  only  of  a  faint,  greeniah  yelli 
and,  when  in  full  fuaion,  some  tartar  b  stirred 
which  instantly  reddena  the  whole  and  causoa  it 
swell  prodigionely,  after  which  it  again  snh(iii.„ 
into  a  clear  red  glaaa,  which  should  be  worked  oS 
without  delay.     Probably  charcoal  would 
u  well  as  tartar. 

The  anCi. 
UDSt  ptobal 

that  ie,  by  carbonising  glaaa  containing  the  oiMlef 
"' "^        per.    TheooJonrwaaalivelycoppei 


400gr,  aa  given  by  annlyiii,  n 

Baei 

Oxide  o 


Oxide  of  copper.. 
Oiideof  iron 


.jcd  glass  is  tranaparcnt.  Klap- 
EOth  ooajectures  that  the  antique  gloss  waa  made 
not  by  any  intentional  propoitiou  or  aelection  of 
ingredient*,  hut  frcm  the  acoriie  of  aomc  copper 
ora.—I:.t!ti!/  an-l  ',7u " ■-  '  '^ 


LAYING  OUT  SHEET  IBON  AND 
BOILER  WOEK.— II.* 
The   Cone  and  Froatom. 

THESE  are  the  simplest  forma  to  be  laid  r.ut 
They  are,  a-  here  referred  to,  simple,  plain 
""-■;  others  will,  in  the  future,  be  noticed.  To 
out  a  rone  of  any  aiie,  it  is  well  t.i  make  a 
l-ijied  sketch  of  the  piece  jim  require.  Pig.  ] 
Ha  aide  view  of  a  cone,  Fi^,  3  that  of  a  fmatum 
Ot  a  cone.  To  lay  ont  thi»  piece,  where  practicable 
Mt  your  cumpasH  rir  trammcla,  one  point  at  A 
Fig.  I,  and  the  other  at  B  and  deacribe  a  segment 
•r  part  of  a  circle,  sufficiently  large  to  equal  the 
oirciimfercncc  ..f  r.,ne  at  large  end ;  and  from  any 
point  un  thw  cin-Ie  meusuru  i.tl  your  circumference 


fiOl 


_  to  rule  laid  down  in  laat  pspar.  adding 
ibtracting  thicknesaei  of  iron  aa  described.  If 
you  desire  to  make  a  cone,  yon  will  then  draw  lines 
from  the  measured  points  up  to  A,  odd  your  laps, 
and  the  figure  ia  complete.  If  you  desire  to  form 
ibe  &natnm  of  a  cone,  yon  will  deacribe  a  segm — '' 
of  a  circle  as  already  staled,  then  alter  your  oi 
paia  points  to  the  height  you  reqnire  the  cone 
be,  and  strike  another  aecnaeut  of  a  circle,  and 

carried  Bp  to  the  apex  of  cone  at  A  will  give 
citcnmfereDce  at  the  small  end.  &fter  which 
laps  as  already  deacribed.  It  may  be  necessary  to  say 
that  in  laying  out  work,  accuracy  in  meaauringdiat' 
ances  and  siiaariiig  of  lines  are  absolately  essential 
for  producing  good  work.  In  Fig.  I,  by  dotted 
lines,  1  ahow  Uie  upright  or  perpendicular  line 
aqoore  with  the  base  or  bottom  of  cone.  I  also 
show  a  dotted  line  on  same  fignie  representing  the 
height  of  fmstum.  In  Figs.  3  and  4  the  work  laid 
oat.  according  to  Piga.  1  and  2,  ia  repreaented.  The 
dotted  lines  represent  tlie  lap  allowance.    In  lay- 


r /  a.f. 


ing  out  this  piece  the  diameter  to  be  calculated  ii 
represented  in  Fig.  1  by  B  and  C.  not  by  the  circle 
described,  that  baing  the  shape  of  the  piece  when 
laid  nut,  and  having  no  connection  with  diameter 
or  circumference.  I  mention  this  as  I  have  found 
many  yonng  men  tfl  whom  I  have  given  instructios 
calcnlating  the  circumference  of  Sio  circle  mthei 
than  the  base  of  cone,  and  the  same  error  I  made 
when  I  first  took  inatructiona  in  this  problem. 
The  aketoh.  Fig.  4,  givea  a  view  of  the  piece  laid 
out,  as  in  the  preceding  case  dotted  lines  repre- 
sent lap  allowance.  This  piece,  if  cut  ont  and 
rolled  up,  will  be  eqoal  in  dimenaions  to  Fig,  3. 
Should  fiange  be  required  on  one  or  both  ends  ' 
would  he  necessary  to  moke  allowance  for  same 
this  should  be  taken  into  consideration  whc 
selecting  the  plate  of  proper  width  from  which  I 
I""  "Ut  the  piece.  It  la  at  times  neeeaaary,  inordi 
,  event  waste  of  stock,  to  lay  out  a  cone  in  moi 
than  one  piece;  in  auch  case  lay  out  in  equal  pari 
as  J,  i,  or  whatever  number  may  be  best  adapted 
fur  the  greatest  economy  of  material. 


CELLDVEKT. 

S  following  description   of  a 


THE  following  description  of  a  manufcctDTC 
which  appears  to  resemble  celluloid  ia  ex- 
tracted from  an  American  paper,  bnt  we  presume 
the  proccaa  has  been  patent^  in  this  country.  The 
ibject  of  thia  invention  ia  to  treat  sheet  papei, 
iied  or  nnsiicd,  or  woven  fabrics  or  aimUar  fibrous 
material,  so  as  to  produce  therefrom  sheets  or  slaba 
tough  and  atrong  m  texture,  and  capable  of  reaiat- 
;_._  ....    ....    ^f  jjj^jj  ^j^  ^j  alkalies.    The 

produced    ie    termed    "  cell  u  vert." 

Paper,  or  equivalent  fibrous  material,  ia  taken  in 
"^""'  form  and  passed  through  a  bath   of  nitric 
r  one  of  ita  aalta,  the  paper  being  immcraal 
dution  for  a  auffieient  length  of  time  to 
*  '   " ic  pasty  con- 


ve  the  Burfaces ,., ^..«« 

dition,  but  not  long  enough  to  efleo'. 

lation,^  Two  or  more  layers  of  the  mati 

diaaoived  aurfacea  are  then  broughl 

-  preaanre,  either  with  or  without  hen 
they  will  adhere  firmly  t<igether  and  ao  pr 
— "-ial  ■■  celluvcrt."     Among  the  aalts 

vhich   may  be   used  ace  nitrate  of 


with 


ic  aoid  aolutioii  oi 


with  other  acids,  ba 

lose.    For  instance,  good  reanlta 

by  adding  '  * 

acid  bath.     Again,  cupra-anunoniniD,   uuu-w 
nium,  or  chloride  of  linc  ma^  be  oombincd 


:■  may  be  oblsi 
!r  aeidi  to  theni 


□ittatebatb.    If  n 


acid  alone  ii 

louoht  best  to  use  it  at  the  atrength  of  baa, 

I  W"  Baunuf.     If  the  nitrato  are  employedl 

■e  concentrated  to  a  asmpy  conditicoi  ctf  al 

."  to  7S'  Banme.    In  either  case  the  aolTtsti 

?  heated  and  agitated  if  desired. 

The  apparatus  for  llic  maaafaotnre  of  mAd 

described  as  follows :— The  sheet  paper  or  o 

ateriol  if  preferably  in  the  form  of  a  roll,  wl 

unwound  contiuuonaly,  and    the    afaevt  pi 

down  into  the  sfdvent  aolutiun  into  a  longshai 

trough,  the  sheet  being  kept  immerBed  by  pas 

under  tronevene  rods.     From    near    the  i^ipi 

end  of  the  trough  the  sheet  passes  out  of  the  a 

tion  and  between  a  pair  of  aqneexiug  rolltc 

aorapera  in  order  to  remove  the  excess  of  stdnt 

For  convenience    the    aoluticm    thus   removec 

allowed  to  ran  back  into  the  bath,  and  the  sar; 

of  solution  soaked  oat  of  the   sheets  or  slabs  i 

_  ■     by  evaporaliaa.   ' 

length  of  time  the  sheet*  are  submerged  msi 

Sremed  to  a  great  extent  by  the  chararter  of 
tb  employed,  by  ita  temperatnrs  and  the  Ui 
ese  and  permeability  of  tJie  paper  or  othern 
_ial,  as  well  as  the  extent  to  whieh  it  is  imn 
dissolve  the  Biirface«  of  the  ahecta  in  oida 
lement  them  together.  Under  ordinary  eire 
itances  the  time  of  snbmersion  is  about  ha] 
ninate  or  so.  The  sheet  of  mitteriaj,  after  psa 
from  the  scrapers  or  squeezing  rolls  with  ili  i 
faces  partially  dissolved,  is  impacted  and  ecw 
'  ited  in  lasers,  and  wound  on  a  boriKootal  ha 
iim,  provided  with  flanges.  On  thia  cylindi 
>nnted  a  pressure  roller  which  simply  rests  ■ 
weight  on  the  roll  of  pa|)er  aa  it  ia  being  wgi 
up,  the  pressure  roller  being  free  torisecr: 
ith  ita  joarnals  in  grooved  guides.  This  rallo 
-eferably  heated,  and  by  ita  weight  it  imp 
-jtidityto  the  slab  formed  by  the  cementisi 
gether  of  the  layers  of  paper  wound  up.    Whs 


gum,  oil,   glycerine,  or   aaocbaiine   matto. 

j  mixture  of  the  aame.    The  sheets  (a-  ill 

thus  prudaced  are   usefnl   for  variooa   pnnn 

ch,  for  instance,  as  journal  bearings,  bdti 

ika,  washera,  cop-tubes,  ska  to- roll  era.  Ac.   Ti 

also  be  made  mto  knife-handles  and  varii 

IS  and  shapes  of  non-condactora  of  eleotiid 

sheets  or  slabs  may  be  made  either  hud  ■ 

i-like  or  pliable  and  leather-like,  accordiu 

use  to  which  the  "  oelluvert "  is  to  be  pat.    1 

ts  or  slabs  may  be  aofteaed  or  made  pliaUc 

leraion   in   a  bath  of  glycerine  or  saochsti 

ber  or  both,  and  the  said  hath  conaistiaf 

about  two-thirds  water  and  one-third  glycmne 

1 — ;_.   niBttp,^  OT    glycerine    and    aaoduli 

ihined.  If  desired  a  compound  sb 
may  be  formed  by  cementing  a  sheet  of  win 
material  between  eheeta  of  paper  by  the  pros 
cribed  above.  Starch,  gum,  mucilage,  deibi 
_-  any  form  of  ccllnloee  may  be  adrantiycaa 
added  t')  the  paper  or  fabric,  either  during  I 

manner  above  described,  or  these  snlefaui 

be  dissolved  in  the  nitric  acid  or  ita  eqni' 

transforming  fluid  before  described  pKvii 

e  immersion  of  the  paper  or  oimilar  maki 

^in.     If  dcaited,  any  mineral  or   earthy  si 

stance — starch,  nun,  dextrine,  or  any  other  fona 

illuluse— may  be  sifted  in  or  between  the  lay 

I  paiicr  or  aimilar  material  as   they    are  bei 

onnd  on  to  the  roH. 


OH  THE  COLOUH^JOEEECTIOH  01 

DOUBLE  OBJECTIVES.' 

BY  Ckaeles  S.  Hastings. 

HBC0K1>  PART. 

IT  will  be  ob^ncd  that  the  term  colour,  and 
considerations  rclaUne  to  colour,  have  h 
'ly  omitted  from  the  djsDusaion.  This  is  vrl 
ight  have  anticipated,  as  a  necessary  ftati 
from  the  remarks  on  p.  560,  Vol.  XLI. 
One  consequenee  of  the  eolation  above  develof 
ay  be  here  notod — viz-  the  focal  plane  ia  defii 
f  Fd.  and  not  by  two  like  values  lA  P.  grea 
than  thia  minimom.  This  ie  contrary  to  the  d 
trine  of  some  writers,  but  in  accordance  *i 
critical  ex|icriments. 


Sbpt.  4,  1885. 
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IXl.—XathoA  at  ApplylnB'  the  BmqIU   to 
the  PrKOtio*!  Oonstraatlon  of  Ml  Obj  active. 

The  Folntion  obtained  oannot  be  directly  applied 
U  B  guide  in  the  canitiuetion  of  an  objective,  for 
P  i>  by  no  meanii  the  simple  fanction  i^  n,  A  and 
B,  aa  implied  in  eqnMion  (1'}  when  real  Ien8e4  are 
ib  question.  Even  if  we  confine  our  attention  to 
eentr&l  rnya  and  employ  the  oiad  fonnolas  uf 
Ganas.  the  procesa  beconiB*  so  iniolyed  that  wo 
wonld  natnrally  seek  an  easier,  even  U  indirect, 
Jiiothod.  to  a  BtUl  greater  degree  if  we  wish  to  ootl- 
aider  the  far  more  important  marginal  ra^. 

There  are  several  evident  methods  of  finding  in- 
directly the  mnstants  of  the  objective ;  but  the 
most  practicabio  one  has  seemed  to  ma  the  fulluw- 

Wo  have  as  data  a,  /J  and  j  in  the  formula — 


-.=  p,  =  (''-..-l)A+  (.'„„  -   1)B. 
A  =  -  B  (3  +  2  y  n„„). 
The  two  last  equilion  yield  the  valoea  of  A  and 
B.     In  the  general  equation   (1')  substitute  these 
values  of  A.  B,  a,  /),  y  with  some  known  value  of 
n,  other  than  Hm.,.  e.g..  I  have  generally  used  the 
™lne  Mr.     lt«  solution  will  give  the  valoe  of  the 
iooal  length  for  light  of  the  refiangibility  C.    Let 
-this     value    of    P    be     subBtitnted    in    turn    in 
equation  (I'),  and  solve  with   re«pBCt  to  n.     We 
alull  thns  obtain  two  values  of  n.  one  of  which  in 
Jir>  and  the  other  a  value  greater  than  Hui„  which  ' 
we  may  call  ii^  and  if  wo  sabatitute   thjs  in  the 
equation  connecting  u  and  n,,  wo  shall  be  able 
derive  the  oorreaponding  value  of  n'e.     This  is 
that  the  conaideretion  of  infinitelv  thin  lenses  c    _ 
do  for  ns  ;  but  from  it  we  have  found  that  rays  of 
refrangibility,  denoted  by  C  and  e  should  hi 
Ctenmon  focus,  and  we  have  also  the  valnes. 


All  of  these  lenses  were  finiahed  atriittly  in 
accoidanee  with  the  theory  developed  in  this  paper, 
that  is,  the  curves  were  ground  very  exactly  ooeord- 
ing  to  the  values  yielded  by  calculation,  and  the 
objective  finished  before  testing.  An  extremely 
delicBla  spherometer  was  employed  to  determine 
(he  radii.  An  all  the  objectives  are  of  the  highest 
excellence,  the  usefulness  of  the  theory  mii  ' 
remrded  as  demonstrated.  ii.  -   u-? 

For  the  second  test  proposad,'we  possess 
results  of  the  studies  of  two  distinguished  i 
troscopists  on  the  character  of  tlie  colour-co 
tion  of  aeverol  Urge  telesoopes.    To  these  I  can 

Professor  Vogol,  in  the  .}finmfi!itrichl  d.  K.  Frtms. 
Acndrmie  ■!.  in.«n«rAn/ifi.  for  April.  1880,  hu 
deaoribed  three  large  telesoopes  in  respect  to  their 
colonr-corrcctiun ;  one  by  SohrOder  of  298mm. 
aperture,  another  by  Grubb  of  2il7mm.  aperture, 
and  a  third  by  Pniunhofec  of  2-t3mm.  aperture, 
as  determined  by  observing  a  stellar  image  speotro- 
scopically.  A  fourth  objective,  by  Steinhoil,  of 
135mm..  less  completely  investigated,  is  of  little 
importance  to  us  here,  on  account  of  its  smaller 
site.  The  method  was  to  determine  the  varioua 
lengths  of  the  telescope  when  a  stellar  image, 
observed  through  the  eyepiece  armed  with  a  jiriam, 
was  caused  to  exhibit  the  greatest  contractlona  at 
reconldd  intervals  in  its  gpectmm. 

Professor  Young,  in  this  journal  for  June,  1880, 


S'l; 


Having  giv< 
the  distance   I 
radii  proper   t 
Oftlcidate  the 
refrangibiliti 


a  the  tbioknessea  of  the  lenaei, 
letween  them,  and  having  assiimod 
'  1  oorreot  spheriool  aberration,  we 
DOUTses  of  three  marginal  ray 
9s  defined  above,  and  of  one  ce 
n.y  of  refrangibility,  5111 1.  By  suceeseive  triab 
•nd  mudificatioos  of  three  of  the  radii  we  car 
meet  the  three  conditions  that  the  marginal  ODi^ 
^Mutral  rays  filtI4  unit«  in  a  iwjnt  on  the  aiis^ 
that  this  point  is  at  a  distance  F  from  the  second 
principnl  point  of  the  system,  and  that  the  mar- 
^al  r^'B  C  and  o  unite  at  another  point  on  tht 
axis.  The  remaining  arbitrary  oonstants — viz.,  tlic 
tbicknefliws,  distance,  and  f.jurth  radius  may  be 
utilised  for  the  purpose  of  satis^ing  other  coc-"- 
tions;  hut  the  considerntion  of  suuh  conditions 
at  preaent  foreign  to  our  purpose. 

TV.— Practical  Testa  of  the  Valae  of  the  fore- 
■oloK  Theory. 

There  are  two  evident  methods  for  determining 
the  value  uf  the  rosalte  which  we  have  obtained! 
One  is  to  construct  a  telescope  according  to  i ' 
prinoiplea  developed  in  the  theory,  and  study 
performance:  and  the  other  is  to  find  how  I 
practice  of  the  most  approved  makers  ogreea  wiUi 
that  oa  founded  upon  tlie  theory.  Both  of  these 
testa  I  have  applied  with  thoroughness,  and  will 
here  give  the  results  in  the  order  named. 

Three  object-glasses,  involving  the  use  of  six 
Tarietios  of  glass,  have  bean  constructed  according 
to  the  principles  developed  above.  Tbe  first  was 
of  -I']  in.  aperture  and  IrSia.  focal  length,  with  the 
flint  in  advance  of  the  crown.  The  materials  of 
which  this  objective  are  mode  are  the  flint  glass 
of  Fei).  No.  12BT,  and  the  crowu  glass  of  theeame 
maker,  No.  1219.* 

The  second  objective  hna  a  clear  aperture  of 
fi^iQ.,  and  a  focal  length  of  9IiD.  The  orown  lens 
is  Id  advance,  and  the  curvea  ore  such  as  satisfy 
for  a  first  apjiroiimation  tbe  conditions  proposed 
by  Sir  John  Uersohel.  This  Ajrm,  thottgh  ordi- 
narily known  as  Uenchel's.  cannot  be  said  todiSer 
from  Uiat  chosen  by  Prnunhofer  at  a  date  earlier 
thnn  that  of  tho  pnblication  of  Herschel's  paper. 

The  third  exporinwut  was  tried  at  the  instiga- 
tion of  my  friend  Mr.C.  H.  Hockwdl,who  bore  rtia 
expense  of  the  fine  discs  employed.  These  were 
piDcmdl  from  Foil,  at  Paris,  and  were  of  ei- 
ceptional  thickness  in  order  U>  allow  greater 
latitude  in  tho  selection  of  radii.  The  objective 
h>9  ■  clcnr  aperture  of  g'4in.,  and  a  focal  length  of 
14IiD.  It  hns  undcTgone  a  critical  investigation  at 
tbe  observatory  of  Cincinnati.  As  it  possesses  a 
nombcr  of  novel  features  other  than  that  of  its 
CTlonr-correction,   I   may  give   a  complete  descrip- j 


gives  the  results  .     .  . 

soopea  by  the  Clarke,  each  of  nearly  Utin.  apenure. 
The  mellod  employed  was  analugou«  to  that  of 
Vogel,  except  that  a  very  powerful  spectroscope 
was  used,  and  the  limb  of  the  son  taken  instead  of 
a  atar.  By  thia  means,  the  focal  planea  for  varioua 
wave-lengths  of  light  were  determined  by  the 
position  of  the  slit-plate  of  the  spectroscope. 

In  the  summer  of  1879  I  determined,  by  the 
method  lost  described,  the  colonr  characteristics  of 
Mr.  Ed^eomib's  telescope  at  Hartford,  Conn.,  a 
9'jin.  objective  by  the  Clarks,  and  with  Professor 
Van  'Vleck's  assistance,  those  of  the  I3in.  Clark  at 
the  WeBleyanUniv,^rsity. 

To  compare  those  various  aucoessfnl  practical 
solutions  with  that  given  by  the  theory  embodied 
in  this  paper,  1  found,  by  interpolation,  using  the 
first  t—   --  -  "      1    .      -  .       .. 


irresponding  to  the  various  values  of  *r, 
ose  wave-lengths  which  should  have,  ao- 
<  theory,  their  focal  point  coincident  wil^ 
.ned  by  the  FraunhofeT  line  C     They 


Crown  glasi 
Flint  "glass 

The  coirespon 
mcnta  from  var 

W.L.      Makers. 
WO-     Fraunhofc 
4(io-    SchrUder. 
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W.  L. 
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ding  values  a 
una  teleacopei 

Authority, 
r.    Vogel. 

Yolmg, 
HMtings 

498-9 

derived  by  measure- 
are  OS  f  oUows  :— 

Bemarka. 

Princeton  telescope. 
Dartmouth. 
Bdgecomb's. 
Wcsloyon  Univ. 
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s   close  agreement  of   these   means  may  be 
taken  as  a  decisive  proof  uf  the  correctness  of  tht 

The  almost  identical  values  of  the  wave-lengtbi 

of  light  which  should  unite  at  the  focna  with  the 

light  C  fur  six  varietiea  of  glass  suggest  another 

-letbod  uf   applying  tbe  results  of  the  thwiy  in 

rocticc.  which  is  a  very  simple  one.    The  neare  ' 

rominent  Frauohofer  line  Ui  this  wavc-length- 

.  lat  is,   the  nearest  one   which  can    be    readily 

measured  in  a  apcctrom  produced  by  a  small  crown 

ass  prism,  is  W.  L.  SUO'S.    Hence,  in  practice. 

termine  the  indices  of  refraction  fur  tbe  line  C, 

'.  h.  501-4  and  W.L.  500-5  in  both  materials  to  be 

cd ;  calculate  the  curves  of  the  objective  so  that 

the  spherical  aberratiun  for  ray  6G1-4  shall  vanish, 

while  marginal  rays  C  and  500-5  iiavc  a  common 

focal   point.     This    method,    though    simple    and 

direct,  is  without  doubt  sufficiently  ourreotforall 

telescopes  of  moderate  apertures,  and  all  varietii 

of  glass  hitherto  used  in  their  a  --' — ■-- 

Johns  Hopkins  University,  Ji 


AcCOtlDlNO  tothees 


te  of  Mr.  Hanacll,  tbe 


le  optical  propertln  of  {hoe  glasses,  as 


,.  quontity  of  laminated  spring  ot  present  in 

"  ™  English,  Scotch,  and  Welsh  railsways  is  331,920 
Unis  ot  lioaa,  and  there  are  used  annually  nearly  12,000 
Exix.   J  tons,  Sheffield  makers  produoing  aboat  10,000  tons. 


Sir  Lyon  Playfair.  M.P.,  F.R.S.,  who  will  de- 
liver ftn  address.  On  Thnrsday,  the  10th, 
there  will  be  a  8oir^.  and  the  Frid«y_  feyaiinrf 
discourse  will  be  on  the  "  Electric  Light  and 
Atmoepherio  Absorption,"  by  Prof.  W.  Grjila 
Adamzi,  M.A..  F.R.S.  ;  that  on  Monday  evening 
by  Mr.  John  Morraj.  F.R.8.E,  on  the  "  Gpeat 
Ocean  Basiufi."  On  Che  Tuesday  evening  there 
wilt  be  another  soirie,  and  there  will  be  excux' 
siona  on  the  Satuidny  and  on  Thursday  after 
the  conclusion  of  the  meeting.  There  will  pro- 
bably he  a  large  attendance  of  membera  and 
aasociatefl,  an  several  intercstiag  aobjecta  ar« 
down  for  discuBsion  by  experts,  and  withonC 
anticipating  we  may  mention  that  it  is  probable 
Mr.  Francis  Oalton.  the  prenident  of  the  yonng 
section  H,  will  give  some  particulars  ol  the  re- 
snltH  obtained  from  the  "family  records"  ha 
received  last  year.  Prof.  T,  G,  Bonney,  D.So., 
F.B.S.,  resigns  the  secretary  ship  at  the  end  of 
the  meeting,  and  will  probably  be  suoeeedod  by 
Mr.  A.  T.  Atchiaon.  The  local  eecretariefl  are 
Mr.  J.  W.  Crombie,  M.A.,  Mr.  Angos  Fiascr, 
M.A.,  M.D.,  and  Prof.  G.  Piric,  M.A.  The 
presidents  of  the  sections  are : — A,  Mathe- 
maticB  and  PhysicB,  Prof.  6.  Chrysta],  M.A., 
F.H.S.E.  :  B.  Chemistry,  Prof.  H.  E.  Armstrong, 
Fi{.S. ;  C.  Geology,  Prof.  J.  W.  Judd,  F.R.3.  ; 

D,  Biology,  Prof.  W.  C.  Mclntash,  M.L.,  F.R.S.; 

E,  Geography.  Lieut-General  J.  T.  Walker, 
C.B.,  R.E.,  F.E.S.  ;  F,  Ecanomic  Science  and 
StBtiaticB,  Prof.  H.  Sidgwick,  M.A.  ;  G,  Hecha- 
nios,  Mr.  B.  Baker,  M.Inst.C.E. ;  H,  Anthro- 
pology, Mr.  F.  Galton.  F.R.S. 

The  Iron  and  Steel  In^titnte  in  holding  its 

itunm  meeting  in  Glasgow  this  week,  from 

>e  lat  to  the  Tith.  and  a  large  attendance  is 

expected,  many   of    the  members    afterwanlB 

frooeeding  to  Aber<leeii.  The  president  is  Dr. 
orcy,  F.E.t!. 

The  death  i?  announced  of  Mr.  William 
Fraisse.  a  distingnished  Swisa  civil  engineer, 
at  the  age  of  H4  year?.  Amongst  bis  more 
notable  works  are  the  great  Dorana  Canal,  for 
supplying  the  City  of  MarsGilles  with  water, 
and  tho  entire  system  of  the  Western  Swiss 
Bailway  Comjiany. 

A  special  jury  of  scientists  have  an-arded 
Mr.  F.  W.  Brearey  the  largest  money  prize  for 
his  wave-action  principle,  as  demonstrated  by 
actual  flight  at  the  At^ronautical  Eihibidon 
held  at  the  Alexandra  Palace.  The  jurors  were 
Prof.  Hele  Shaw,  Mr.  E.  A.  Barry,  C.E,,  and 
Mr.  U.  Tingle,  A.I.C.E. 

The  Executive  Council  of  the  International 
Inventions  Exhibition  have  completed  arran^ 
ments  with  the  wholeof  the  railway  companies 
of  the  United  Kingdom,  whereby  parties 
numbering  2.'>  and  npwardti  can  from  the  pre- 
sent time  and  until  the  close  of  the  Exhibition, 
obtain  at  greatly  reduced  rates  through  ticketa, 
combining  the  ionmey  to  London,  carriage  over 
the  nnderground  railways,  passage  through  the 
South  Kensington  subway,  and  admis:;ion  to 
the  Exhibition,  and  back.  The  arrangements 
made  by  the  Comicil  practically  concede  half- 
price  admission  to  all  country  excursion  lata 
under  this  scheme. 

Mr.  W.  Bellasis,  writing  from  Roehampton, 

deeoribes  the  remarkable  effects  produced  by  a 

flash  of  lightning  which  struck  two  fine  oaks 

in  Hicbmond  Parlt  on  August  fith.    The  storm 

IS  to  hare  been  local,  and  "  there  was  bat 

flash   of  lightning,   which,  singling  oat 

fine  oak  trees,  completely  destroyed  the  top 

portion  of  one  and  shattered  to  pieces  the  solid 

hose  of    the   otlier,    depositing    the  immeniie 

upper  part,  neatly  severed  and  intact,  some 

feet   away.    The    explosion   must    have  been 

terrific,  as  trees  close  by  are  damaged  by  tire 

large  splinlerB,  which,  dried  np  and  sapless,  lie 

aboat  in  all  directions.    The  spot  can  easily  be 

foimd  on  inquiry  at  any  of  the  lodges." 

Mr.  ElUa  Lever  has  offered  a  prize  of  £100 
for  the  invention  or  discovery  of  a  new  method 
composition  tor  treating  canvas  or  other 
material  used  us  brattice  cloth  and  air  tubing 
in  mines,  which  shall,  at  a  moderate  oost 
readersach  material  air,  damp,  and  fireproof, and 
superior  to  that  at  present  in  use.  Particulars 
as  to  terms  of  the  ofCer  can  be  obtained  of  Mr. 
Ellis  Lever,  Colliery  Offices,  Bo wdon,  Cheshire. 
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.  -  ji-yA  In-  2.     Aw.-nlint;  U>  Mr.  Fnab't  mttii.e 

I  uf  L'.Tlllthe.    a    A.  UMl  B.  KOt  Ullt     <,•    mCKDR  EH 

ftj:.  nil  livt  niclit".  and  A.  iiiea>tir^  f.rtit  .rfthai 
'  iin  live  ni;;ht*  with  3(i»,  :ini1  ihcfifih-tactQ  lII^^ 
ijrlit*  rith  !.'■">.  while  U.  iiien-:itii]  »!:  bti  w-.-J 
i|lhiMUid  l.t'im  i.n  the  fifth  nidit.R 
;  linUM  a«  many  itte;uiii«  with  :.Av 
I  metliiid  iif  (i>umU]e  nbirh.  u  Tvs 
Sowyet  obwrvwl.  "Ltintt'Tosting.  buttuuj^"  Ont 
'tar  oIoDC.  {  I'rMc  Haya-iii  1 1  da  nut  ijEm 
whether  tbi«  cln  in  .me  uf  the  twi.  Mr.fV.nb 
mtntirinn).  £,  nieunred  on  Uh  uJiHitH  in  li^ 
IKll,  *iul  l»X'  vith  a  inwi-T  vf  I.")*.-  1^1- 
1  shiinM  uiiiim.-  Mr.  Fninks  tu  rrni  tar 
"MenHnnp"  nod  Hie  **j\<liiituiiciitiua  '  in  ilu 
uriu'inala.  The  Uorpjt  teleacopo  wu  badlj 
DiuimlMl.  Bnd  the  i;l.ui  wsi  n<it  tu  peifvoi  a>  t!u>M 
niiidu  iiiiitiidiiy»,  whiic  the  ulimaie  it  aiit  cc? 
suitaliJe  fiir  the  rnw  of  bi|;li  pmer*.  In  winic 
thi'  Etnrii  nru  ofti-n  mit  acen  fur  week*  ii^rtlitr, 
iiul  S.  frequently  uliRerved  iridi  the  icmpiTalGn' 
iriB  1..,]..^    (I.,    f'— lini^    |Kqnt    of    Fdireu!»ii' 


hai'  Divle  li 


aif  Ijilow    I 


iimer  the  night*  are  light. 


tit  the  Cbiv>|{u  nfrnctor  I  enid  :  "  Hmt  >.f  ttf 
rliMe  jnirit  were  nieuured  Ini  Mr.  Bnndiam  with 
the  hij;he<t  jHnrec.  91'i,"  From  the  But«  ttot 
which  I  vn>M  my  letter  I  eitraet  thef'<Ilin>inF: 
■  IJuinliam- MemiJri,'  Vol.  XLVU,  riirt,t.''J« 
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I.    ri.e„    1-m-    and    undtr].    about    IDO.    I 
njod:    I.  (130)   0    time.;    11.    On2)    U    1 


IIL  (;H30)  Uo  timpB  ;  IV.  (fii!8)'87  i 


OlDB    . 


used).  J,-t.    Mr,  Pranlm 
'      n  IhcfC   figiirf 


les.    "Nc 

ere  31)3  wai'  acrtainlj 

inn  draw  hij  own    "~ 


!r  the  01  SfTflin 


but  I 


lo  doubt 


thattbe^  _,  .„.. 

Pranfci  no  donbt  

«nd  can   nee  for' himself .      It  wonld  havt   ^=^.. 

better  if  he  had  taken  the  trooblc  to  do  flu  before 
"Writing  Ills  letter. 

The   puH-eni,   .^sii   nnrt  MIL  mentiuoed   by   Mr. 

Frankg  are,  of  course,  tliose  belongina   to  the  old 
micrometer  of  the  ,jft.  TruUBhton,  and  used  by  S. 
on  thoi>-';in,from  thp  mthuf  Sos-embcr,    18^4,  to 
July,  1B-2J.    They  were  sinrBcly  cmjjloyod  after. 
August  -H.  H.  Sadler. 

£.  8037  CAaSIOPEI^B— BB&A.TUM. 

[a4CitS.]~THE  ttar  menlioncl  by  «  H.  D."  in 
l«ttet  24(.7a  iwt  ;>i:.1.  wai  diimvered  by  Mr. 
KolmiK.  "  H.  D,"  will  Hiui  notJcta  iif  it  in  letten 
331(17  BJid  ^.'i-'n.'i.  I  aiiin'<tasTaco'if  any  incMiires 
■Cicept  the  rough  imo  in  letter  a:)L'j.i.  Thoro  han 
tMen  no  change  in  the  relative  position"  of  the 
omnpononU  of  X.  ;1P37  since  its  dj^nvery  by  H. 
The  iourth  itar  U  t."i  di»taut  (u  have  licen  nuticed 
by  him.  and  the  triplo  has  Mldom  been  measnred 

In  Ietter24li3fl,  page  any,  for  H.  jl3i road  H,  511 
H.  Badler. 

«1  AITDBOH.,  I 

r34Gra]-ON-i:c-: 


may  hare  but  liiilt  _  .    _.._ 

your  aitronomioal  miiilers.  This,  1  el 
nature  of  thing?,  niurt.  nrnro  or  Icni, 
from  that  data    uf    nniatenr  iibserr 


lie  eipepted 
*hioh  1  am 


Khoold  yt 


...1  further  qui , 

t  lliis.  that  Mr.  Sadler  wili  kii 
wrue  a  note  or  tw.i  olwiit  tliem  when  aonding 
of  thoje  raluahleeontributiunii  which  fnim  tim 
time  appear  from  Uim. 

«l  Androm.  (7, 11  :  60" ,  .1,to'.)— Your  lamented 
ftnd  rejpeotDd  contribiit-ir,  the  late  Hrcbcndary 
Wclib,  &um  whom  I  rccf  ii'ed  much  kinii  holp  eavfl 
in  ■•  Cel.  ObjectiF,-'  -  I  faikd  to  He  the  conipaniur 
18,il.  (Fr.lcFB,thnQ  (1.  1M7I1.)"  VnriaUon  U  n< 
Muggcuted. 

The  comes  for  a  long  time  past  has  been  vei 

Slain  with  any  power  on  my  Jfin.  Wray.  Woul 
[r.  Sadler  or  Mr.  ISorc  plcnw  inform  me  of  i1 
present  magnitude,   and  whether  it  ia  a   know 

1  Cjvni  (61.  ■l:Bir.':S-6'0.~"CeL  Objects 
••ye  :  ■' Fmnki,  two  comiteH.  aS",  4(1 ',"  ThoBc  i 
tpiad  air,  ate  tidor.iUy  plain  with  ISM  on  Bin.— th 
*j(.  one  especidly  so;  that  n./.  i«  faint.  I  ahonld 
feel  oWiKud  by  «imc  infurmiition  reapcoting  " 
magnitudeii  and  distanccn  uf  thcBe. 

£  2«tfG  Cypii  (111,  Hi  ;  -241"  :  i-7').— Thj.  has  two 
fcint  i.p.  Bomites.  heaide  the  «l  mag.  tine,  which,  I 
imagine,  are  nuffii'iently  near  that  the  star  migh* 
be  claaaifieti  <iiiadrup!c.     The  details  of  these  twi 

>'VogB. — I  hare  nii^pcntcd  a  rery  faint  rtnnfj  ii 
tlie  neigh bonrhoujl  of  tlio  well-known  tij.  one  a 
PJl.  40°  dii!t.inco  IW.  . 

Is  a  small  star  there,  whinh  might  he  seen  with  i 
Sin.  flch.  7  If  eo,  would  Mr.  Sidfer  oblige  mc  witl 
itt  P.A.  and  distnnce  V  H.  DowBStt. 


[34700.]— Allow  me  to  thank  Mr.  Numsen 
(letter  24.i92)  and  Mr.  Gore  for  the  intormati.jn 
Uiey  aupiily  respecting  illi  OphiuchL  I  have  giren 
Uiut  pair  upoeul  attention  during  the  present 
■eaaon,  and  am  very  glad  to  obtain  any  adilitionnl 
larticulars  concerning  it.  IVhen  meamiring  it  in 
)r  the  purpose  of  determining  the  positiun 
" '—- meiiiato "  tUt.      I  found    on   three 

-  magnitudes  apparently  rereiaed  (as 

given  hy  Webb),  although  the  two  star*  usually 
appealed  equal  in  siie.  Still,  I  think  the  qntation 
Of  the  variability  of  the  components  ia  one  that 
would  well  lepav  a  careful  examination  by  any  one 
situated  sofficiently  far  ainith,  as  terrDstriaJ  radia- 
tion seriously  interferes  with  estimates  of  magni- 
tude in  this  latilnde,  I  indrae  a  few  partioiilara 
of  different  object'  recently  observed,  which  I  trust 


than  Ibe  mag.  assigned  to  it  in  "Celestial  Objects." 
It  should  be  watched  for  any  signs  of  unsteadiness, 
M  theie  may  pouibly  he  another  ontbnrst. 

H.  V.  7n— the  place  of  which  for  188J5  ia  XVh. 
Bfi-ISm.  +  28=  ^S-fr,  near  T  Coroiue.  was  catalognert 
by  y  a«iawidedoablo,M-9i,47-7',110-»r.  Wdiaa- 
ton,  however,  sayi  of  it,  "  It  is  really  quadruple, 
the  small  star  being  itself  double,  and  there  is  a 
still  (mailer  at  about  240°  from  the  small  ones."  It 
hu  been  eiamiDad  several  times  with  all  pnwerd, 
but  without  enccesB,  t^e  small  stam  (if  exiKting) 
being  beyond  the  reach  of  my  ajjcrtute.     Several 


might  apply  ti 


rollaal 


e  other  pair,  but  without 


B  4il4— the  red  star  referred  to  by  Hr.  t!adler  in 
his  valuable  letter  (No.  2JJ3H)  wa»  obaeived  on 
the  liith  ult.  It  was  rated  at  about  Oth  magi,  and 
the  colour  very  fine  (dull  crimson),  the  faint  I'aiiiei 
at  14-3-  24(1'  +  forming  (J  !H1D  was  seen  with  dilli- 
oulty,  and  was  estimated  at  about 


Then 


le  abont 


ISiin.  ref 


II  detect  any 


of  the  " 


— .  ,  —  ...  ThiicntiouB 
ahject  (the  "Blaze"  star  of  IKiHi),  has  recently 
ameated  hi  me  remarkably  hiay  or  nebulous,  with 
all  poweTL  rendering  it  almost  mipoisible  to  focus. 
It  la  alto  flnobuting  in  light  and  apparently  larger 


..  the  Milky  Wav  XV _.      

about  2m.  /,.  am)  T  north  01  tho  olui'tur  34  Messier. 
Clypeus  Sob„  mentioned  bv  H.    I  have  only  been 
able  to  detect  two  iita»  in  it.  one  Kltlimng.andthc 
other    eiccHiively    faint;    several     others    wi 
■usDCCted,  hut  thi'se  probably  do  not  exint.  ai 
Prof.  Holden   observed   the   apace  with  t 
refractor  at  Madison,  May  I'nd.  Iflitl,  and 
two.    The  stflrn   immediatoly   arnuml  it 
. —.idingly  crowded,  which  makes  the  vacancy 

.thin  all  tho  more  apjiarent.    ''   -----'-"  - 

rvey  n-lth  a  really  large  ape 

H.  0113.— This  star,  menti.mcd  bv  Jlr,  Pranks 

etter  24,'j!I4).  as  "  a  pretty  8 

en,"  is  really  quadruple,  tl 

ar  to  the  8.  ftirming  a  trbnglo  with  .\,  It  C,  and 

ntertiAg  the  ligure  into  a  a 
.uare.  This  may  he  the  13lh  i 
the  nbovB  letter,  and  in  Webb 
'oulil  almost  seam  to  be  variabl 
..t  Cincinnati  when  ABC  were  measured  by  Mr. 
Gore,  and  hy  Mr.  Buraham  with  the  llin.  refiaotoi, 
-■hieh  could  hardly  haro  been  possible  had  it  Ijcen 
s  conspicuona  aa  now.  It  ia,  hiiwcvur.mach  below 
the  12  mag,  and  is  not  a  rerr  easy  object, 
HC113  ia  easily  fimnd,  beinif  about  Im.  40s./., 
and  IV  ±  north  of  ^'  Sogittarii,  and,  therefore,  in 
a  low-puwor  field  with  it.  It  ia  preceded  at  3Us,  of 
time  by  a  beautiful  little  pair  (Horn  un- 
numbered) which  was  estlmatud  at  9  —  'J-o, 
a-  ±'!H)  ±  both  white. 

Hind's  Nova,  1848,  near  t)  Ophinchi,  was  also 
observed  on  the  llith,  but  is  not  a  ^"ery  interesting 
object,  being  at  present  nlwnt  tho  13  mag,  and 
verj-  decided  colour.  Several  minute  aUra  w. 
glimpsed  in  the  field  (probably  some  of  thi__ 
referred  to  in  the  Harvard  observations) ;  but  tho 
small  Btar  suspected  by  Schmidt  /.  the  Sova  waa 

There  is  a  pretty  quadruple  star  «,/.  B.l  Ophinchi, 
which,  BO  far  tu  lom  aware,  ia  not  in  any  dcmble- 
star  catalogue,  formed  of  Arg.  +  lli\  Sio'l, 
Arg.  +  !i',  li4H4.  Bach  star  haa  a  faint  mmi 
almost  exactly  tho  same  distance  and  mas.,  and 
there  are  two  more  small  ators  in  the  field,  the 
whole  group  forming  a  very  tolerable  miniature  uf 


3!i».  -!-  iirs-i 


10".  m^il,  XVIIh. 
;H31,XVlIh.31: 

'i.     The  group  . 

xe  than  mere  optical 


,  and  Arg.  4- 1 
+  11-  o  I  o ,  niMs.  »"2  and 
that  suggests  the  idea  of 
cuuneclion. 

The  full  aperture  of  my  lOJin.  Culver  has  be 
in  nse  in  all  the  foregoing  powers  llO  ttj  "120. 

Xenneth  J.  Tarrant. 
Letohford  House,  Pinner,  Aug.  24th. 


[24T0I,]— Ln-isi 
have  only  just  seen 
whiuh  he  has  made  a 
upon  southern  double  st 


,t  this  side  of  the  world,  I 

■.  H.  Sadler's  letter  211611,  in 

itcment  about  my  work 

I  which  is  not  in  aecord- 

with  fact. 

[  can  hardly  believe  that  even  Mr.  Sadler  would 
ke  such  a  statement  without  having 
If  these  have  been  published,  perliaps  he  would 
be  kind  enough  to  ttll  mc  trhere  I  can  ne  them, 


■  otherwise  I 


1   then 


)  that 


re  the  opportunity  i 

.a.  Ki.  Kuaasu. 
Sydney  Observatory,  Jnly  !7th. 

ASTBONOmOAZu 

[34703.]— ",H.  D.,"  letter  SIBTO,  r«  S.  30,17,  will 

find  the  +th  st^r  announoi-d  in  "  B.  M."  of  Aug.  32, 

"""4,  and  tho  distance  and  P.A.  given  in  the  So. 

Sept.  12.    1)y  the  way,  there  was  no  need  to 

engrave  to  announce  such  a  dial 

The  roliff"      '  ' 

AuR.  21,  lab 

baring  too  many  star.'  numbered  alike,  so  that  it  is 

difficulttorefer  to  it ;  but  either  the  positions  are 

"  er  very  badly  laid  down,  or  aonif  obvious  stars 
omitted.      AnjTvay,  the  sketch  as  printed  ia 


useless.  "Celeatial  Objects"  givea  the  CJL,  of 
£.  10114  aa  Sti'.  The  anple  is  now  reversed,  as  the 
following  star  is  the  bnghtor,  and  is  closely  visible 
in  direction  of  SGO*  +, 

Is  not  1 1  Aquilu  in  motion?  I  think  P.A. haa 
increaacd,  and  distance  decreased,  since  the  data 
given  in  ''Webb."  Bdwtn  Holme*. 

EauATOBiAi.  Hoinrriiia. 

[24T03.]— Some  years  ago  I  had  an  equatorial 
head  without  circles  mnde  for  my  4in.  telescope, 
which  ia  still  in  use,  and  which  ia  quite  a  snocets 
every  reapeot.  It  haa  alow  motion  in  right 
tension,  bnt  not  in  declination.  Tho  slow  motiOD 
. .  B.  A.  ia  given  by  a  pinion  gearing  into  a  wheel 
of  about  8in.  diameter  ;  this  u  always  in  gear  and 
)t  be  t<iken  out  eicopt  for  oiling  or  repain. 
top  of  this  wheel  is  Bat  and  smooth,  andnpon 
IS  another  Snt  disc  of  metal,  rather  amaller 
than  the  wheel,  and  revolving  upon  the  same  pin. 
This  disc  carries  two  collars  for  the  declination 
lis.  There  is  quite  sufficient  friction  between 
the  wheel  and  the  disc  to  revolve  the  disc  and  telo- 
when  alon-  motion  is  required,  and  when 
requiring  to  move  the  telescope  tliri>ugh  a  large 
angle  to  find  a  st'U',  the  friction  is  so  amall  as  to  be 
almoAt  imi>erceptible,  but  is  quite  sufficient  to 
retnin  tho  telescope  in  any  position  OP  cnnnu.  ili» 
telos(;ope  is  coimtcrpoised  by  a  w( 


THS  CASSEaRAIH. 

[3470 

formmL  ..__  ,_        _., 

letter  Au.  2  on  p.  672,  tho  figure) 
which  do  nr)t  seem  to  agree  with  the  specified  par- 
ticulars ')f  the  two  telescopes  referred  to  ? 

In  the  paragraphs  headed  "  Magnifying  Powera," 
the  cc '■  ~i'--  --  -wii-   « — --  I...-  -.  !•  1- 


s  saiin.  focus ;  but  a 


eUtedtobe 

me-fifli  tha 

of  the 

,itBhonld 

iu. 

Substitut 

nstca.!  of  I 
roct,  the  di% 

ng  2.VH  for 
piTOor  M  w. 
:i.    On  the 

ision  4'r  mus 

8-.-I  in  the  equation,  the 
uld  work  out  about  IGO 
ither  baud,  if  28^  is  cor- 
bc  wrung,  aa  that  would 

only  be  true 

ii/.i.. 

iJch  it 

would 

not  bo  if 

In  tho  contra  column,  second  line,  the  focus  of  the 
lonvex'of  the  Melbourne  Ca.'^segrain  la  given  at 
'4-71,  and  from  this  the  value  of  2  =  14-&  ia 
ibtained ;  but  iu  tho  paragrapb  beginning  "  Tha 
MollAinme  telescope's  concave  mirror,  rtc,"  the 
focus  ii  said  to  be  71'74in.,  and  thia  latter 
valne  ia  used  in  detorniining  the  magnifi'ing  power. 
"y  BubBtituting  74-71  fur  71-74,  M  would  come  ont 
I7'7ii,  instead  of  2117'!),  and  thai  give  a  result 
imcwbat    lesB     accordant    with    tho    value    340 

C'      cd  at  Mellnume. 
formula  for  i  is  in  ime  instance  printed  >a 
that   the   sign   uf  the  square  toot  includes  the 
quantity  —  which  it  should  not  do. 

In  tho  third  colunm,  the  sentence  "The  small 
.  invci  being  20-n  outside  or  bej-ond  the  convex." 
ihonld  apijarenlly  rt    '    '  "" 


30-n 


•T 


rhe  small  convex  being 
ciiUCBve."  This  wouli 
lall  margin  (alwut  ■^m.) 


tiagam 


the  focufl  of  the  t 
Dr.  n.  P.  says,  give  a  _       _     „     , 

Further  down,  in  tho  umc   colunu 
instead  (if  2r)-8. 

iwB  the  enormous  i>owcr  of  these  compoimd 
elcscopes,  that  an  cquivaknt  Newtonian  nould 
ave  to  have  a  focal  length  of  lUGft.  to  match  the 
lelboume  Caasegrain.  A.  S.  It 

HTDKAUUC  KAHB. 

[2470.').]— In  No.  lOCO  of  the  "B.  M."  I  Bent  a 
nery  on  the  subject  of  Hydraulic  Raius,  asking 
arions  questions  as  to  what  rule  governed  the 
'eight  of  the  heat  valves,  and  how  the  beat  weight 
'as  calculated  when  the  height  of  fall  and  diameter 
f  inlet  pipe  are  knowiu  Alu  how  the  siie  of 
ilct  pipe  should  bo  calculated,  and  what  pro- 
,  orti<in  it  should  bear  to  tbe  delivery  and  length 
iif  fall.  To  thia  query,  a  gcotleman  evidently 
pofiWBsed  of  the  information,  kindly  replied;  but  ho 


ccupjing 


much    I 


iring  it,  so  referred  mo  to  Morii 
French,  stating  at  the  liame  time  that  no  Engliah 
book  yet  published  gave  tho  information.  Now. 
--"-  I  unfurtnnately  am  not  a  sutRciently  good 
neb  ficholar  to  be  able  to  read  the  book  with 
lienciit,  aa  that  the  one  eonroe  open  is  denied 
to  me,  unless  you  are  willing  to  aRord  the  required 
space  in  your  mnch-vnl  tied  paper,  to  this  gentleman 
and  othen  who  have  atnilieil  these  machines.  I 
am,  like  many  other  of  your  subscribers  (aa  is 
shown  by  tha  numerous  queries  that  have  appeared 
lately),  much  interested  m  this  subvert,  and  it  is  a 
subjcet  that  may  well  find  a  place  m  a  paper  auch 
as  "Ours."  seeing  the  ratnablc  qualities  of  the 
tuschiue  and  the  general  ignorance  that  leems  to 
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There  >ra  >  few  flmu  in  Bngluid  who  Ukke 
hrdntulle  ntnu,  bnt  1  believe  even  the  iDfomutiMi 
they  pixMii  ^emwlvca  i*  inoompleti,  ind  on  thia 
point  t  e<tn  writ«  with  soms  lUttaorit;.  The 
Ameriouu  iTD  almi  miinnf  tetimn  i  bat  I  bolicTo, 
■I  a  riile,  tbcir  machinva  do  nut  give  utiifaction. 
The  reaeiin  fur  theu  fulorca  ia,  I  believe,  that 
maken  atick  to  mlo-of'thninb  toomach,  and  do  not 
treat  each  eaie  u  a  dintinct  problem,  working  out 
the  weight  of  the  valvea,  diameUia  and  length*  of 

Spea  on  aiinie  aoiiDct  acieatiflo  baila.  Tuuwill  find 
eae  maken  givo  tiata  in  their  catalognea  giving 
■Ilea  cif  pipea,  itc,  for  tfae  various  rune  they  make, 
Ngudleaa  of  the  apecial  wmditioni  of  any  par- 
ticular caac.  Fill  namplo,  in  a  cataloBue  now 
before  mo  a  certaio  ram  ia  aaicT  to  bo 
mltablo  for  a  mpply  of  from  20  gallona 
In  id  gatlona  nor  minute,  with  an  inlet 
26  to  fiOft.  long,  and  diachargo  any  length  that  may 
be  deaircd  ;  inlet  to  bo  SJin.  diam.,  and  diicharge 
lUn-i  anil  another,  auitabU  for  25  to  61)  galluoi, 
wmx  pipes  4in.  and  'On,  ceapectively.     Thui,  aup- 


Oftho-    -,    --     

and  Hin.,  orlin.  and  2in.?  i/iuuu.™.  uicm^i 
would  TMommend  the  larger  aite  (aa  they  have  in- 
variably done  in  caaca  that  have  come  tinder  my 
notice) ;  but  thia  is  obviooaly  because  they  are  the 
most  eipentivc,  and  is,  to  lay  the  least,  ynaatui- 
faetiiry  to  an  iatoUigent  inquirer.  Again,  they 
will  tell  yoD  that  a  ram  will  deliver  one-aercnth  of 
tlie  water  aupplicd  when  the  elevation  to  which  it 
ia  delivered  dues  not  exceed  Sve  timoa  the  fall; 
one-funrteenth  for  tcti  timca.  and  ao  on.iegardJesa 
at  length  and  diametcra  of  pipea,  and  all  other 
apecial  nooditiuns.  This  moat  obviouily  be  inaar- 
rec^  aa  friction  would  retard  delivery  in  proportion 
to  the  length  of  diachaige  pipe,  to  aay  nothing  of 
diameter.  As  a  matter  of  fact,  the  m^en  prepare 
certain  patterns  aod  make  lists  to  correspond,  and 
tlwi,  on  receiving  an  inquiry,  apply  the  nearest 
they  have  to  suit  the  case.  Thia  being  ao,  ia  it  to 
be  wondered  at  that  one  constantly  hean  of  rams 
failing?  The  apparatus  gets  into  bad  repute,  and 
people  vron't  have  them  at  any  price.  If,  on  the 
other  hand,  the  rules  that  govern  the  parta  were 
better  understood,  thia  would  not  be  the  case,  and 
Uie  hydraulic  nun  would  undoubtedly  have  a 
lawr  and  much  citcniled  range  of  usefulness. 

U  you  would.  thiTvforc,  open  your  colomoa  to  a 
diacuaaion  on  this  auliject,  or  give  us  >umc  artielea 
upon  it.  yim  would,  I  feelaure,  be  doing  that  which 
would  merit  the  thanks  of  other  anbscribers  besides 
myaetf.  May  I  aak  yon  to  insert  thia  letter  in 
your  oorreapondence  department,  to  BOO  if 
"  W.  A.  S."  and  others  would  take  the  matter  op  ? 

Ang.  !l.  7.  A.  K. 

NBW  FIKB-AI.AAM. 

[3470(t.]— I  HAVE  noticed  the  letter  by  Mr. 
BothnJe  in  the  issue  of  Aug.  Hth  (S4622,  p.  a23), 
in  which  he  says  that  he  invented  *' exactly  tJi*- 
tame "  fire-alarm  aa  illosttated  Aug.  1,  p.  49S, 
and  patented  an  improved  form  of  it  in  1870. 
In  that  year  Hr.  Rothnie  left  a  provisional 
apeciGcation  at  the  Patent  OSoe.-  which  ha» 
lie  endorsement,  "  This  invention  reoeived 
proviaiooal  protection  only,"  and  it  is  headed 
"Thennometen."  Thereianoillnatrationattaehedi 
but  in  the  deacription  it  aa^i — "  The  improvement* 
may  be  performed  by  using  a  tube  of  glass  in  i 
flattened  coil-ahape  giving  four  layers  or  more  oi 
len,"  "part  thereof  filled  with  apirit";  "mer 
emj  ia  ioaerted  nn  the  top  of  the  apirit.' 
"llie  ooil  ia  balanced  on  an  axis";  "when  tin 
apirit  is  affected  by  the  temperature  the  mer 
cnry  is  moved,  and  the  baJancc  ia  altered."  Now 
Mr.  Pritcbett'a  invenlion  consists  of  one  main  tub< 
of  glasa,  preferably  filled  with  air,  which,  expandinj 
with  heat,  drives  mcrcnrj  from  one  upright  oylin 
der  at  one  end  of  a  smaU  tube  into  a  correepand 
ing  cylinder  at  the  other  end  of  the  fire-uarm. 
■1  ia  plainly  aeen  hv  your  illaitration  of 
Aug.  T.  The  whole  Donamiction  of  Mr.  PritchettV 
flrr-alarm  is  nrw  •lifirtil  to  Mr.  Rothoie's  apiri 
IliermomrtiT.  which  vaa  brought  out  LS  years  ago. 
and  which  Mr.  Pritchett  had  never  aeen  or  even 
betud  of.  Hr.  Rothuie^a  damaging  atatement  that 
be  iarmbrf  exact/g  iJkr  •M-u  as  Mr.  Prilchett  it 
eoDtrary  to  fact.  (See  GarJtiirr>'  rinmicVe 
November  b,  Itl7<>.  ami  Gardrntn'  Mntiaziiii 
November  Sil.  \il\\)  He  remarks  that  one  of  thi 
papera  oonlaining  a  fine  aoconnt  of  bia  spirit  ther- 
mometer removed  the  words  "  Rothnie'a  Patent.' 
This  paper  had  a  wholesome  regard  for  truth.  1 
don't  know  if  it  is  illegal  (I  almott  think  it  is)  t< 
•Si  labcle  on  articles  with  "  Patent "  on  then 
when  they  arr  not  patented  i  but  certainly  it  muat  b- 
against  the  law  of  equity  to  do  so.  I  leave  lh< 
pDhlir  U>  form  thi'ir  own  judgment  on  thia  matter. 
•ad  feel  quite  ufe  in  their  hands.  Mr.  Pritehett'^ 
fire-alarm  can  be  seen  anv  day  at  Measrv.  J.  T. 
Hayfield  t  Co,  41.  Queen  Victoria-street,  KCanii 
in  artiuo  at  their  show  nwms,  3iiA,  Qneen  Ticturia- 
atrcet.  Liindon. 

a.  B.  FritohBtt,  P.S.A.,  7.B.I.B.A. 

!D,  Ij^ving-gardcns,  S.W.,  Angnat  24, 


.^3^ 


A  HAHBT  STOP-OHAKFEB   PI.ANB.    I 

[24707.]— This KIKO  it  would  be  interesting  to 
many  of  your  readers,  1  have  sent  the  drawinga  of 
:k  atop  chamfer  plane,  which  has  a  great  advantage 
over  all  others,  inllamnch  that  it  will  cut  the  atop 
without  the  use  of  a  chiael.  It  will  chamfer,  finitb 
Ihe  stop,  and  angle  perfectly  clean,  atraignt,  and 
imooth,  better  and  mooh  qnicker  than  it  ia  puasibls 
u)  do  in  the  uaual  way.  1  have  sent  the  dranings. 
Stalf-siie,  of  the  plane  I  nae  myaelf,  and  1  find  it 
inawers  very  well  indeed  for  all  class  of  work, 
[t  will  work,  stop,  and  chamfer  from  |in.  (see 
Section  E,  Fig.  B)  to  IJin.  (ace  Section  A,  Fig.  2). 
Now,  one  word  conoeming  the  pitch  of  the  iron 
[see  Section  C,  Fig.  J ).  TTie  pitch  here  given  will 
bring  the  length  d:  atop  A,  Fig.  4,  equal  to  width 
^t  chamfer  B,  the  same  with  any  width  chamfer 
that  the  plane  may  be  let  at. 

To  set  the  atop  for  a  given  chamfer,  remove  the 
Mint  of  B,  Pig.  a,  the  required  diatance  from  C, 
Fig.  B,  and  aorew  it  faat :  it  will  then  be  ready  for 

I  have  made  framea  with  9G  atopa  in  Icaa  than 
three  honra  with  thia  plane — about  one-fourth  of 
the  time  it  would  take  in  the  uaual  WB<r. 

Fig.  I  ahows  the  longitudinal  section  through 
iieDtrs.  Diaapieceof  aon  to  form  the  bed  of 
the  plane  and  aJso   the  month.     F  2   ii  aeotioi 


ABTTFICIAX.  HONBT. 

[24708,] — I  SEB  in  the  last  issue  a  paragraph 
■rith  the  above  heading  atating  that  "one  of  the 
latest  American  novelties  ia  artificial  honey."  &c. 
This  is  an  error.  It  has  the  appearance,  but  not 
taste  or  aroma,  of  honey.  It  has  been  on  the 
Bngliah  market  for  two  or  three  years,  and  the 
British  pnblic  have  been  purchasing  it,  eating  it 
and  grumbling  at  Engiiah  beekeepera  asking  anch 
a  high  price  for  genuine  Engiiah  honey,  when  it 
Dould  be  brought  from  America  and  sold  here  so 
much  cheaper — not  knowing  that  glucoee  or  the 
sweet  extract  of  maiie  can  be  sold  to  a  profit  at 
abont  Bd.  per  pound,  even  when  it  is  iinported  from 
thalandof  "  wooden  nutmegs."  The  British  Bee- 
keepera' AtMciation  have  been  cautioning  the 
Cablic  for  two  years  at  leaat  againat  thia  ao^Dalled 
oney.  and  have  gone  to  the  expenao  and  trouble 
of  having  SO  or  RO  samples  of  thia  stuff  under  its 
variona  names  bought  and  analysed,  the  result  of 
which  appeared  in  one  of  the  iaauea  of  the  BritUh 
Btt  Journal,  and  if  yon  care  to  read  it,  I  will  look 
it  up  and  give  you  number  and  pages,     Several 

froaecntiona  have  been  entered,  and  the  vendors 
ave  in  some  caaea  eacaped,  and  in  aoioe  have  ' 
fined  nnder  the  Foods  and  Drugs  Act.  Ther 
recently  been  a  British  Honey  Compnny  formed, 
which  ia  now  in  operation,  whose  objects  are  1 
bring  prodneera  and  purchasers  more  together,  1 
supply  a  pure  reliable  article,  and  so  drive  theae 


PIANOB   ASD   TKBia   BHAFX. 

[24709,1—1  HAVE  wondecod  that  no  reapotiM 
La  been  mode  to  "  Kappa's  "  letter  (2+484,  p,  W). 
I  quite  agree  with  all  be  aaya,  and  with  the  vie" 
of  eliciting  aotne  commenta  from  Mr.  W.  H.Dsriet 
I  aak  you  to  reproduce  the  incloaed  iUaatratiua  of 
the  piano  "  Kappa  "  describee  as  having  aeen  at  the 
Inventions,  which  ia  taken  from  the  Biildiag  .V(io 
poeitfl  pa^e).    The  editor  of  tl)at  journal  in 

ling  the  piano  and  the  other  furnitore  of  tba 

Music  Room  at  the  Inventions,  «ay»  ;— "  Thii  ii 
new  departure  altogether  from  the  general  Ha 
E  a  piano  (at  all  timesadiffiotdt  piece  of  fanirarc 
1  i&sign),  and  we  think  with  an  amount  oE 
_.'iginaUty  about  it  which  deaervea  apncial  remsrk 
The  back  of  the  piano  ia  treated,  therefore,  ii  a 
decorative  and  architectural  manner  with  a  leriB 
of  pilasfete,  between  which  are  perforated  panda. 
The  end  ia  treated  so  as  to  get  away  from  the  ««■ 


tss  for  a  lamp.  The  muiic  cabinet 
is  very  good  in  proportion  and  dctoil,  and  prondti 
a  clcverly-contnvcd  receptacle  for  loose  music,  lad 


,11  made.    The  chi._       _    .      , 

,  he backappeare.outof  all  proportion 

to  the  rest  of  the  work,  and  the  heavy  comic*  si 
the  top  is  quite  unnecessary,  and  ia  liable  to  injure 
the  paper  on  the  walla,  and  also  people's  heads  if 
taVe'n.    The  whole  room  ^  one  of  the 


Health  eri 


:    that    1 


the 


lunllr 
■.e  wnere  It  hss  been  spent ;  but  I  re-echo 
Kappa'a  "  inquiry,  Cannot  Mr.  Davies,  or  rome 
of  tie  other  makers  of  good  cheap  pianos  who 
heir  ideas  in  these  columns,  mske 

, model  of  thia  kind  at  a  low  pri«i 

diacaiding  all  needless  ornament? 

"ViTlMt  TT*l««iTen- 


KmiiAin)  SNanTBS. 

[24710.1—1  DOS'! think " Bhylock  'has improted 
his  position  by  tbe  letter  which  appeared  on  p. 
6fiB.  There  may  have  been  some  delay  about  the 
times  indicated,  but  1  know  that  the  traflic  his 
not  been  blocked  "for  the  rest  of  the  cveninfr" 
(p.  641),  The  only  occMiun  within  the  lost  ill 
monthe  on  whicl*  I  have  been  "  inconvenienced 
(save  the  mark  I)  was  when  there  wsa  the  amssh  it 
King's  Cross,  and  even  then  the  Midland  Company 
had  a  train  which  suited  me  verv  wall,  ready  at 
St.Pancraa.  So  far.  then,"Bhvlocli  "woat  bemif- 
taken  about  the  traffic  being  blocked,  and  aa  to  the 
engines  referred  to,  they  are  about  aa  good  as  they 
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BAIL  WAT    8PEZ2>& 
r*-l7:!/ — I  "?:"   Til  li^  V  «:^  ^*  »n*r.ty.'r  -:■*  " 

fc--  'f  Aij.  I-*  ri'-*  fCI  jar:: ■.ilAr» '.ftli*  Trip. ' 
wLi-.i  ^r-.'tT  ir^:  i-  f  II -.tt-; — Trkin  ct.nii-t.M  ..f 


«iz=*t. 


I_  .K.  . 


iL :    Tr-r**    cars — xrjwk.    ■■nizai. 


l^ij  •.^.^.     "lii^r*.  2-i.rTi4in.:  driver*    ;  . 

ci*tAr.:»t.   ;•->•*  -ilr*.  w*.*  «»T*r«  •=  the  »t*  rare- 
cf  tilt  ■i.-'-ir.'-:  T--,"-  -v.r.*  kt  Ti*  fcT*r*e*  •p-rt-i  ■* 

iri^«  nr  '-t  i-  iT^rirr  r^*!*  '  f  TJ^*  tr  h-  ir    .* !  . 

A.F.  H. 


On  Tu*s«iiT.  the  -Ist  of  Jciy.  I  tvi  vmi?;  -n  v.- 
gv  »f*in  t'.'  Cvlchester  >.r  the  ■4J>  eipTes*,  draxn 
tii*  tine  Kj  the  c^jzx^-'zz.'i  Xo.  53". .  'Ti^r*  were 
oi^T  f  f:*ea  c»4<!rhe*,  acd  the  rail*  were  ii:  spl-j-did 
c  .-ciiiiti'^n :  but  the  tr&in  wu  l*.*  iziisutr?  l&te  £.-. 
C!:el=L*f'j-rd.  15  !r.ir.st€*  ;ate  »t  C>!?i. ester,  and 
ii  EiiL:;ur*  late  a:  Ip-iricL.  The  fcv-rrti^e  rp-red 
Va  0.-l:h*-;t«r  wm  y-  rsile*  p^r  h  "r.  ijl-1  tr.e 
preate*t  '-  nJIef  p-er  hviir.  I  'hink  ti:«  pr  .vc« 
the  ♦::per:'.r  xneritd  of  tht  -  r.vse-*hik*re." 
The  C'.-rr.pv.-nd*  ire  very  ?h»Ti-r.  in  i  "r. 
n^riter  ij.p-rir^n?^  th*n  Mr.  hi-jZL^-.'/ * : 
the  -.li  pr-verb.  ~ Ap-peirin^es  art  dr:---:::ul."  £.- 
f:dlT  prtjvec  in  their  ca«e. 

A  Friend  of  the  * 


rut 


O.W.B.  BBOAD  GAUGE. 


v>  th'j  Ontinent.  hi*  «.ii:v 


COIO^OTJXD    LOCOMOTIVES. 


I 


— Mr  fri*nd,  3ir.  M'Muir.  hwi-r  r  n* 
2y  left  the  frw  f  II  -n-inf 
pirt:  clar-  -f  :he  riew  et^iLe:— Cjli-d-.r-.  >:i.. 
r.Ti-'in. :  '-'iin.  -.f  drivin^-wheelf.  l»ft. :  di-=:.  t.f 
trsiI:L.^-wh...:Ii.  4fi.  *'in. :  di^Lin.  >:f  rvr:'--"wh-.^l*. 
4ft.  ''fr-  :  c -parity  i-f  lead-er  f-r  water,  o.'"  j.!!*. : 
cipicity  '..f  t-rr^i-.r  f ■  r  c  .Z.  4;  :.-rji.  TyroL 


.»V   r.     -■.—  tr.i.n  tr.rT--   ■-.•i':**-:  r_-.  -»t 

ie*^-  hive   '.  L.j.  •:.:. .-  -..it.,  t'.-  ?r>r  -.n  >hi:.  Fell. 

E'^tf  th-  -KT--.  — '^  rL-Ir«.  Thr  Tir::?"£irs  of 
on*  f  th-.«^  L.--:...:"-  I  hire  n*T*r  le*rr.t  :  >.~; 
Th'iindeT'.-  >  *-*. ;  •  r.we  'I-'a-n  "-t  the  *nd  *:f  i 
h:yr.  pr«"-.r.-  -I.:.  :-r.  «ni  Min^a;- th  t-'  hire 
K:,'^-L-.-i  ::.  ■•--■•.1--  _'-'-r.     Th*  v./idcnt  t»j  MiZL- 

pr^i: •. ;! ;- -  f  l  :.:..-.:  k-r r inr  '- :=:•;  t- ^  R " 2-  v 
witn  tn-  .J.  r.  •  ■ ,  A  rr. rni  ;»•  ■•"^  a  nie  tr. '.t 
'.V'tnp'  ~r.  i-  r.  ■ "  -  *■.  ■■■..'  t:.  i-  triin  :  th-.  v  ;:*i/»llv  1  .tt 
i'jz:!  ''.r  r.-...  .-:.,. -.  --.-.  "•  -jt  -n  -.r.t  .<*:*•:  r.  ■  rl" 
dr.4p*d  i  r. :-.-.--.  J  ::.:L-t  tike  *  nn  to  Riir' y 
phf'TTJy  with  •>.•■  :_.    -.    ".*  for  r:y*elf 

Thit   >  V  k-;  :-.-i  .:■■■  .-  r*-'illy  th^  c«-»e.  or  it  an, 
rite  on*:    f  ::.•   •     .--. -.    :'   :;.e  ::r::t-^i  -T-red  attiin- 
»b>  r.y  '.^.r. >.-;.-. ;-.  t.  .-.'.:  -i^ir.  to  r.^  '.leir  fr-.=.  & 
rezikrk  I   .r.  r  :.•-::  i  iriv-ir  rr.  ik*.     He  riid  th^it 

in  d*'*"-'"!'''  "  "  *  •-  "-     T"    ''•>'*■«.-•  *-  ,—   ('*"•  r*--. 

inv^  £■:>:.. r.-K.*:,  i-- .r. -.-^i  hi*  c-.rr.j. -r.d  hid  & 
t^nd-r-'.y  t-  r-..r.  *--:• '  :r.'5.r.  i.:L~ ir.z:r.t  he  hvi  ev-ir 
b^ :  Krit  "r:::.  -•-  -.-.  vl.  in  '-rdir.^ry  nrjiini'.  hr 
could  d\i  n- thir.r  -..:•;.  h^r.  Tht  r.iz  c«.'np^.::r.i? 
on  the  Prr-t'.-r.-^.'.rl:-!'  -r^.ti-n  '-'li-ht  t-^  d'.»  f?-:7lv 
we".  f',r  t.'.vv  :r;ir.  1  !:■.'•  -t';*-p  >,ank*  better  than 
the  Pre-'.-rdfr;*- :  ■:..!-•.  'he  d^r^cent*  mizht.  to  a 
ffre»t  fiter.t.  ■  *.-  :..:•:.  Tv::h  *te-iin  •/".  the  gradi-cnts 
Lein^  *•>  H:T  ..-v. 

I  arr.   t'iid   :.    -:■:    f r  ..-n  '"  Adi-^atic"?  "  letter 
(24''r4i>.  p. 


^■•rnLiT  ittter*  up--n  tr.:? 
e  -RTitttn,  the 
is-  z'-z  the  i'\*z 


THE    BBEAXIXG    OF 

j-r.rje^t.  p^ft*  :■••.•.  ;-•■■*.  i.-l  were 
B-.»iri  •.' Trid-:- retnms  -f  i..^::drnt#  f»'r 
h::.lf-y'Lr  have  V.e*n  p-:blisr.ei,  fr-n.  wh:?a  it 
arp-eir?  :nit.  Gunnr  sue  xnunta?  en-tm^  -,'1::  Jun».-. 
i»^*.  "■■  crmk  i.r  «irivir.^  axle«    f iilr-l :  •  ••  wer> 

^  .-■ J 

-  •■  ■■.^ "  ■. -— — 

' '.■  ir.r.  axle*  =  i'i'i,'-*.*  niii-.*. 
-'   .•-■?•.■.  ax.r^  =  »  ■».■ .-.'  ml**.-!;. 

Th'--:-    fj'irv*    ar^.ic    rr-ve.    a-     ri-  r.    f-rmir 
-•-■:■.-:  -r.-.   thit    thfrrr   utk-   m^re  faC:!?-:''  ..f  ::.-r.. 

■  «■■!  -■  •  ■ 

■  ■  ■*■  _  ill.       '.^        »•  ^       ^  w  ■       .     ^    p  -,  ^^       ^      m    ■■  ■ 


'  refVe  the 


^:i'ire  ••■.".ar-i. 


^il' 


•  i- 


—  ^       - -  -   i=  di.-r-»*e'l  t'.'  defend  the 

onnQpr,und-  fr.n-.  :h^  a5-*a:i:t*"of  their  enemies: 
but  with  f^.rr.-^  f-ry  t  -ijl*  and  ten  -..r  more,  build- 
ing, it  i?-  v.-.-  lit*-  .r.  •■'.-  day  to  ilaiic  f-.r  the  cum- 


,-  ,T.  :-    —    expires* 

C03:pr^imd<>  did  •-'■■  :.  -z:::*":.  :t  would  still  be  ai  ques- 
tion whether  their  d-:f*:'.t.-  in  f.ther  direct i'/n«  diil 
not  disfjnalif:.-  I'r.'Ti..  I  cntend  1,.  that  ftzsall 
Cf/rnvjundi^.  wh*  n  v.--.rkias  exprew  traffic,  bom  as 
mticn  «u!  Pr-r'.e'irr.r-.  if  n-^t  more  :  '  2-  that  big^  com- 
ponnd#.  in  <.:r.:'.  .r  •,lr?::n:'tanota.  do  Iik*:wi!>e  :  '.T* 
that  the  reaver;  (.'r*:-^-  o'.mjXiunds  bum  le«s  than 
London  t-'.-my-  :nd-.  lies  in  the  fact  that  they  re- 
c*ire  more  att'.ri'.ii.r.  than  Precedent.*  :  i-J,i  that  the 
fipeed  of  >.o:h  'n-.-ul'.  jnd  bi;?  c<-imji'/and-'«.  especially 
the  nnali.  i-  c,on-id':r'i.My  infcri'^r  to  the  Prece- 
dents, and  1:%  a  f\r--~i  irif trior  to  the  )x-st  G.  N. 
and  Mid.  eri;5d:.*.-  :  :.■  that  repairs  generally  arc 
heavier  :  '•:  rh-.r  yr.'.ro  oil  L?  iL-ed  :  an'L  l:^tiy.  in 
oonAeqnence  of  the  foregijing.  that  the  co*:  ni 
working  i*  frreater. 

I  hope  the*e  cor.Vrntions  are  spiecific  enonjh. 
and  that  •■  Adiabativ  ^it  anyone  eli-e  who  di*- 
agrees  with  ai'ri  wiil  reyJy.  '\*\TinvL  rea*^.'n»  and 
figure*  ali-A  whert  jr-T-ibl*:.  that  we  may  ]^  able  to 
Bee  Vxith  Eld'.-  of  thi-r  ',a.-e. 

Angmtol.  Kappa. 

a.E.B.  COKFOTJin)  LOCOKOXnrES. 

[247]'*.' — The>E  eni:Laefc  do  not  run  freely  at 
all :  but  th'-v  are  r-«*t  tri^ubled  with  exce*'!»ive  back- 
pressure, "fheir  <■;*»■  J  *.'*in'jumption  is  rather  le?-* 
than  that  of  Mr.  liriiznley's  tingle  exprca^es.  but 
the  compf^cnd'.  u.»e  ii:'ire  oil  than  the  "  sinylci*." 

G«jing  round  the  curve-  at  Stratford  and  Stepney, 
the  noLHc  the  new  er.^ine"  make  is  Sf^metime*  wors^r 
than  the  noi^e  mvie  by  the  Ei>-called  "b^'Ue- 
fihakers."  biit  I  think  the  compounds  run  morn.- 
ea>ily  ronud  the  abo^r -mentioned  curves. 

On  Saturday.  Jriiy  llth.  I  went  x/n  Colchester  by 
the  AJi  pjtn.  ei:pr»—  from  Liverp'jJil-itreet.  Th*; 
train  c«*n-:-ied  r.f  ri^»ht<:en  coache«  and  a  truck, 
and  it  wa-  dr*wn  bv  une  'ft  Mr.  Bromley'^  single 
expresfe-.  T";;e  oi-tanr..-  i*  ;./  mile-*,  and  i:  wa- 
d^^ne  in  ten  miT.nt^-  ;;Ld«;rthe  hour,  usually  taken  bv 
thedrivorr  ♦>.-  -«^h»d-ili:  time  is  '\'*  minute.?  i.  This 
jfiven  an  a^'.rce  ^i/t.^d  of  o4  miles  an  hour:  but  i^n 
the  level  boy-ziid  rh'Im.'jford  it  rtrat.'h»r*i  the  pace  of 
iVl  mile"  per  ho'ir  ft.r  three  mile«. 


*-  '  O-t  •  f  l'_'..-4-;  crank  axlv*  in  •-■-?  ■i-ri-j  the  yvr»r 
li.<;  *rv  I:*:,  r.  'i.*\.  i-^.  .  7*  w.  r-  brtjken  :r. 
rrnnir;!- with  tifsengur  train*.  1'*  were  bn-k-in 
in  r"nr.:nz  w-itn  g«>d*  trains,  and  ''.'*■■  w^re  t.'iken 
•^::t  is  the -hop «  defective.  Ont  i-f  !.'.»«•.".  strai^rht 
driving  axle.*.  K»  were  br..ken.  when  runninc  with 
pa«-en2er  trainn.  \'.*  when  running  with  p- -is 
tr'air.i.  and  24  were  taken  <«ut  in  the  frh-'ps 
defective.  Therefore,  of  a  t- -tal  of  14.'*;'*  drivinz 
axles.  >«.»  br<.'ke  with  passtnjer  train>.  li?7 
with  ^*p'Aa  trains,  and  "'^  were  taken  out  E.fter 
dete?tiiin  of  daws.  These  fsot*  *how  very  plainly 
the  ijToat  impnjrtaace  I'f  the  subj-c:  under  notice, 
an'L  to  ou'.te  the  wi^r  is  of  the  pentr.il  rejw^rt : 
■■  N'i  le?'?  than  1  :ti  ev-.r>-  1'  dr:vi:i:r  axles  in  use 
duri^ff  the  year  l^<:;  wrru  eithtr  briiktn  or  con- 
desined-" 

At  present,  j-erhap*  the  m«^:  ia:p-»rt.';nt  inf-.-rma- 
ti-in  r-e.^»rs^arv  i*  fr.il  derai-s  mI  tven*  ;.\>  which 
fail*.  f'i'e'?ir:.ly  st.iting  tne  t-xact  j.»iiir.t  at  which  the 
failure  ■->?*.;rs.  :ind  the  nature  of  the  fraorure.  It 
is  to  >-e  hf.'peti  that  this  data  will  in  futrje  f«->rra 
part  of  the  B-4rd  of  Trade  returiL*. 

Reference  should  here  be  made  u*  the  practice 
f  Cintinuir.ir  the-   use  *d  a  cr.,nk-nxlif  after  it  i* 


or 


snsj)ected.  or  has  even  shown  :;  slight  driw.  At  the 
Penistone  inquirj*  it  w.-.-  given  in  t.-vi  :»i:o.v  that  if 
a  liaw  was  detected  the  crs.iik  and  pair  of  wheels 
were  sc^jt '^hed  and  fixc-d  \n  the  rails  in  the  ehoi\ 
and  aniither  pair  of  wheel*  run  auainst  the  pair  to 
be  tested,  and  if  they  st«ji.id  that  test  they  were 
c-n.-idered  all  right.  The  writer  has  known  many 
suspected  cranks  break  when  w-^rkicg  fast  trains, 
ana  at  the  present  moment  he  kni»ws  of  several 
•■  duubtf  i:l"  «'no-  which  may  >K'  the  cau^e  of  a  disaster 
an V minute.  Maj-ir  Marir.d::;.  in  his  rej^Tt.  st.ited : 
"ft  is  manift*t  that  the  nv-re  frt-ouently  crank* 
are  examined  thiiroiighly.  the  greitcr  probabilitv 
there  will  W  :hct  p-owin;; flvwj  will  Ire  uctected :^" 
he  therefore  rec'>mmeaded  that  the  bii;-ends  should 
be  taken  dt^wn  .'it  the  weekly  exiiminati'ms.  instead 
uf  only  monthly,  as  at  prtstnt  :  and  as  regards  the 
Manchester.  Sht-flSeld,  and  Linc«ilnshire  Railway 
Company  in  particular,  he  obpervt^i  that  there 
must  be  considerable  and  unjustifiable  risk  in  run- 
ninjf  a  suspectt-d  axle  under  «ib'>ervatiiin.  when  an 
app-irent  flaw  has  not  been  extended  by  the  test 
to  which  it  has  been  subjerrtei,  which,  accurding  to 
the  evidence  of  the  supt-rinten-iirnt  uf  the  wurk.* 
at  Gon<>n.  is  the  pre<»ent  practice  v.\nm  this  line." 

Tn  coaclusi'.'n.  the  writer  trusts  that  Major 
Marindin's  suL'Zt^^stion  cs  to  the  careful  Ci»n5idera- 
tion  of  the  subject,  will  receive  every  attention, 
and  that,  as  a  practical  residt.  a  mure  perfect 
cra:ik-axle  will  be  emjji'yt'd,  which.  t<>-^elher  with 
the  universal  adaption  uf  a  'luicklv-acii:!;?  auto- 
matic c</ntinuous  bnikc.  will  render  \hf  r'-'.-urr-.-iice 
of  tnch  a  terrible  disaster  as  that  which  tovurred 
at  Penistone  impussible. 

Clement  £.  Stretton. 

H.>::.  3Ien..  A..S.Rv.S. 

0>alvillc.  Aui:. -".1. 


BBAKE    EFFICIEKCT. 

''•2i71»J.'— H.vviNf;  s€.-:;  n'i  n-.ontii^n  of  the  f.»l 


Mi^n-iav  night.  17th  inst^ac  accident  oecmred  Mir 
Brampton,  on  the  Great  Eastern  Railwir.  Tlie 
rear  CArriages  >.'  an  excnrsii^n  train  broke  luoie, 
the  We^tinghouM  Wake  instantly  ^iplMd  ited{ 
and  stopped  k-^th  ponknu.  thia  psevenimc  viut 
nif ht  have  b<«i  a  Krk*&»  accident.  Wiihoit 
sucn  a  *-rake  the  carriige*  wotild  cenainlj  htre 
nn  lack  d'>wr:  the  xac!in*.  and  no  one  cu  tdl 
whi»  res'ilts  might  have  f-j>llowed.  The  Mtioa  of 
the  "r.rake  in  this  instance,  mm  of  the  ~leak-uff " 
at  >~adllsxite.  f  .•rs  a  striking  CMntrast. 

A  Bailwmy  Travcllir. 


'i;7I7.'— 15  my  letter,  page  -Mf!.  I  gave  the 
d-itiils  '.'  this  ciiV.  ijii  I  LSI  sore  yoai  mden 
will  >.«  SiZfi  t.  kn  w  thit  in  c«>:i-^«<iuence  uf  use 
stc:.s  afterwiris  t-ke:*- and  the  p.-iblidty  given  ly 
thr    =i..tter    in    the    El.-iLl-E    MECHA5IC  u» 


r.iilw.-v  -..-Timil*.  the  i:nf  rtujsate  t*ig!iahnan  hu. 


o;:t  that  t-.:./.  Iri*  .f  w-.-rk  and  wages  fee  thnr 
m  -nth*  n".".>t  h.*^-:  mein-t  n- •thing  short  of  rain  ti 


.11 V. 


.Sin?e  cy  litter  .ipj-r^ei  pK-inting  ont  that  xat 
u'.^:d<nt  w"j*  dr.e  t     mle  14.*   a-  having  been  di»- 


rrja 


r.le-i  it  h\*  l-^en  arz:ied  that  the  tisnalina 


w;i*  re>p-.'nsir.-c.  N«.iw.  to  clearly  sh'.'W  the  fiffa. 
and  t..'  rem-.-ve  nny  s-ch  mistmderstanding.  I  qoutt 
the  f-.ll"wi:'.c  rule: — 

-Nj.  1441  l)i;rinj:  the  ereclion  or  removal  <rf 
•■ijT.  .Is.  i-r  the  pr..^ie«."ut5"n  *d.  *>ther  work  in  ccB- 
nv.t:  -n  with  i  :nt-  i-'r  >ijn:»Is  whioh  nicy  interfoc 
with  the  .--:*-  w  -rkin^'if  the  line,  the  forenan 
?:jnil-ntt-:r  wh  .  h:*.*  ch-rje  *.'f  the  wurk  must,  bb- 
:e*-  thr  v.. :k  hj*  V-erU  previ-.-n^lv  arranged  fir 
betwerE.  tV.T  r';jn:.^in;  an-*  the  tr-ffic  departmoQL 


!.» 


,1 


and  the  r.e.'---:.ry  n. •::?».■  :.**U'.-i  riv  the  gincil 
manager  '.-r  "~; -rint^ndint  i.f  the  line,  eomnwuii- 
Cite  with  thv  tr.tS?  in-j-.vtor.  wfcn  will  makeuj 
■•pc-cial  arr^r.^-esn nti  th.t  n;ay  V«*  necessary  ia 
c.-nnecii-n  i»i:h  the  w«..rkir.g  of  the  traffic  during 
the  time  s:i-.h  intent i.-us  i»r  rcp»air»  are  btin^ 
elfecte-i." 

In  ac->3rdir.oe  with  thr  wi-ih  cxpre*«d  at  tiit 
meeting  of  thr  Ani:-.lu~m;Lt».V:  S*.vitiy  of  Railway 
Servant*,  recordtd  p.  •'•■-.  la-t  week.  1  have  vjsiiw 
th'.-  scen-r  of  the  a.vitl^nt :  an  1  the  more  I  exasdnf 
the  facts  tif  the  case,  th--  tni-rr  strongly  du**  it 
appear  th.at  tho  c«»min:tt;il  t.f  tht- signalman fw 
manslauiihter  was  a  very  fj^:.*  inj'.tstioe. 

Yuur  correspondent  "  Si^alman  ""  a*k*  if  "^Toor 
readers  can  explain  •••.'«.•.  they  did  not  have  a  ma 
at  the  p-.ints  as  require!  by  RrJt- 1 4?  a.  r"  Th* 
quosii«m  is  a  very  unpiTtant  one  :  but  I  am  cf 
(.>pinii>n  th:it  it  hrid  better  v.\*x  V>«?  answered  thn*n^ 
your  ci.liiinn*  pending  the  trial.  But  -Signal- 
inriU  "  may  rtst  a?sur»>a  that  the  qi: option  irriVhayf 
t«.i  be  answered  by  the  tr^ffij  .^upiTintekider!  is 
course  of  his  cr"*?-examinati'-r.  w  the  assizes. 
Clement  E.  Stretton.  C.E..  of  Leicester. 

Binegar,  S».im.er*et. 

AUTOKATIC  KT7SICAL  rNSTBT7HEaT& 

'•Ji71.'<.' — Tn  avoid  unduly  lengthening  ay  jaf 
letter.  I  (-'nLittvd  t.-  refer  t-.  tw.i  or  three  items  in 
\y.  Fryer" s  Ivtier.  v-n  juge  3»-."».  so  will  deal  with 
themn'»w.  ^       _  _   ^ 

My  in^pressiiin  is  ftn>ng  that  G.  ¥Js  origina. 
pr-'inise  wi*  given  in  reply  tt«  a  CK>7Tespi>ndent  wl» 
asked  f«.»r  details  of  an  "  Organetto."  and  I  do  irt 
see  that  the  compass  uf  the  instrument  affects  ibt 
name  of  it. 

Quite  agreeing  that  the  "Organina"  with  leveu 
Wats  *iniilar-tized  ini-tr;iment*  withi.»ut  theia.1 
hope  the  :U-reed  instnmient :  whatever  it  is  called  i 
may  l>e  so  ctmstnu-ted.  The  **  C*rganina"  wa*tb-. 
varietv  that  I  described  and  illastrated  in  the 
"  E.  M."  s.jme  time  Rp».  and  (i.  F.  has  praiiieall} 
quoted  my  own  word*  in  his  cuT2imcndation  of  it. 

I  am  rather  amused  at  G.  F.'e  as^^rtion  that: 
••  •  A.  S.  L.*  di.>es  nut  sec-m  t<i  have  pn>p»erly  *tudi<d 
the  mechanical  arrangeairtit*  of  the  various  ciaase* 
of  automatic  musical  instrinmentj."  Anyh'-v. 
-A.  S,  L."  has  just  jotie<i  d-twn  the  names  vf  i\ 
rai'irie.'' t exclusive  of  his  own  experimental ••Qe>i 
with  the  construction  of  which  he  is  mor*  or  ie* 
familiar,  and  which,  with  four  except  it  »n*,  be  ha* 
cxauiineil  an«i  tried.  As  tho  serie*  ranges  fr«e  the 
earliest  s])ecimen.  made  in  1848.  to  the  latest  ex- 
hibited in  lSt<.*».  the  a.»9ertionmadeby  hi*  wouW-bi" 
critic  seems  rather  wide  of  the  marl£. 

I  cauniit.  of  o.mrse.  tell  whether  G.  F.'e  in- 
ability to  understand  the  prejwriition  of  the  papft 
iKinds  arises  ir\>zti  the  cause  ho  names,  or  fnm 
«)thors  that  may  sucge»t  themselves  :  but.  perhapt. 
his  difficulty  may  be  removed  by  his  loi>king  at  ii 
in  the  following  way : — 

As  there  are  .'*»"2  demisetuiquavers  in  a  eemibiVT^ 
Ivt  the  ^K-rf'.ration  for  a  demisemiqnaver  be  |^  of 
an  inch  in  b-iii^th.  then  a  semiquaver  will  be)|.-oi 
r  will  be  a\.  or  ^in..  a  czoiehet  wul  be 
a    minim  will  be  U.  or  ^a^  and  i 

rhile  doMid  asm 


^^^in..  a  quavv 

»*•„,  or  4 in.. 

sJmibrevo  will  be  Sj,  or  lin.; 


lowing  in  ;*  Ours. "  I  sen  I  the»e  particulars.    On  I  will  in  each  case  be  half  aa  long 
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'As  all  irhnle  hars  in  a  tone  i.re  uf  tho  ume 
Itngth,  it  i»  only  n«eB«»ry  to  irobdiride  every  bur 
■Ccording  to  the  number  of  iiiinilBj'  (ur  eqnivucnt) 
note*  Hnit^niil  in  anoh  bir,  and  thus  obtnin  the 
■ilea  i)f  the  Twrfi>nti<inJt  According  to  ttic  acnle  nl 
Irngthi  decided  on — whether  that  jvirt  given  ss  an 
Uln^tratiunf  or  any  other  that  may  lie  prefGired. 

The  actual  aiimber  nf  anbdiTiniiins  in  cnch  bar 
irill  evidently  de|>cnd  on  irbaC  time  the  nir  it  in — 
ownmon  time,  or  uthemise.  If  fi.  Fryer  hu  him- 
self got  an  "  orgnnina."  I  will,  if  ho  likes,  send  him 
part  of  ft  tnncl«iid  with  the  divisionB  marked  un 
It,  ao  that  he  mny  cumpare  them  with  the  actnal 
iiDtea   of  the  aeon.',   aj   well   as  with   the   air    aa 

The  compusitor  hsa  made  mo  indulge  in  i&ther 
peculiar  English  in  niv  own  letter  juat  preceding 
lliat  of  (;.  Fi>'cr.  thuugh  the  acnso  ia  tolerably 
erident.  '■  1  do  nut  propiwo,"  however,  should  have 
'been. ''  I  du  not  profuaf"  ;  and  "nor  did  I  thinlc, 
wac  intended  dt  lie.  "  nor  do  I  think."  I  fear  bad 
writing  ia  at  the  bottiim  uf  it  all  1 

A.  B.  I.. 


0  di'preased.    This  is  Bome- 

thing  awful.      Such  an  instrument  mr' ' "'" 

mit&date.     In  four  pinmu  that  I  he. _, 

bad  in  my  honse,  the  limit  of  the  depreasion  at  the 
Bstremity  of  the  black  koya  baa  been  only  Ain^ 
and  the  descent  i>f  tho  white  keys  in  the  BAmelinc 
IB  only  tin.,  being  ^,in.  less ;  therefore  the  plungers 
for  the  white  keys  are  mndc  barely  Ath  ehorter 
than  tbc  rxtra  length  rci{niied  from  the  black  tu 
the  white  keys.  In  this  uohc.  whoa  tlie  vibrating 
or  finger  bar  is  at  the  bottom  iif  the  rtnjke,  all  the 
ke3-B  will  be  fully  deprenred,  and  the  notes  equally 
mmded.  The  edge  nf  tbc  vibrating  linr  that 
Batches  the  plnngera  may  have  a  range  given  tu  it 
of  Jin.mnreorleaa,  r[uite  irreapectivo  of  tbc  stroke 
of  the  kej-K,  and  thin  bar  being  moved  by  a  crank 
action.  JH  atationary  for  a  while  un  the  bottom 
centre,  which  paiue  ia  favourable  for 
In  reply  to  quflBtion  '2nd.  the  »paae  repi 
the  length  uf  each  nnte  In  cquiil  to  a  irm 
fuavtr — that  ia,  the  shortest  intarvnl  i 
music.  This  uLio  ri'preaenU  the  time  ofnuugle 
.atroke  of  the  vibriitia):  bar;  consrqiientl)|  if  a 
nnmber  uf  these  notes  hnve  tu  be  rcjwuted  in  anc 
oession,  which  Bumctimoa  occutk  in  miisic,  prodn-. 
oiui^akindaf  tTFtoolu  uSect,  the  holis  in  the  paper, 
from  theit  proiimtty.  jut  cut  one  into  the  utbcr. 
and  consequently  thi:  plauger  ia  not  withdrawn 
from  under  the  bar  during  the  continuance  of  the 
notes.  In  dcmblu  this  time,  ur  fur  dcniisemi'- 
quavera.  there  in  a  acptnm  between  the  notes,  which 
are  each  repented  hyihu  withdiawalof  the  phmger 
from  under  the  vibrating  \iht, 

I  have  found  tbi-  continuous  cartriilgu  papei 
amply  strung  enough  to  wr>rk  thu  noto.  but  it  duei 
not  hmgc  well,  or  it  apt  to  crack  in  the  folds.  I 
am  now  using  "  ItluiiUa  wch  paper."  which  is  very 
tongh  and  flbrtiuii.  and  is  onc-thinl  the  ]>rice  of  "- 
oaTtridgc.  .4ftet  lung  use  the  kevs  do  nut  o 
markt£e  edgi-s  of  the  bnles  in  t)ie  muaic  baniL 
Tbere  i<  no  tnmble  from  the  inertia  of  the  two 
bell-cronlcs,  anil  the  pulling  and  pushing  wire*,  as 
the  longeat  act  to  the  end  ke.fs  weigh  together  less 
than  two  drachm",  and  the  ahrirtort  lot  only  half  a 
drachm  i  and  at  the  mnsic  sheet  creeps  thTough 
the  machine  at  the  rate  of  only  Iif (.  per  minntc. 
the  lever  en'ls  arc  dt-prcmod  tou  slinrly  to  cause 
anything  like  a  blow,  Of  course  they  spring  an 
into  the  boUs  amaHly  when  cieiir  of  the  paper,  bat 

F.  E.  Wenluun. 

NEW   OPTICAZ.  ai.ASB. 

rciidy    t<)    assist    with    lucid 

onnd  practical  instruction,  "  Orderie 

Vital,"  on  page  ni'J.  calU  our  attcntiini  to  what  he 
thinks  a  new  u^itii^al  glau,  and  desires  nthcr*  to 
Biipplcment  hia  mtomiatiin.  If  I  might  add  my 
mftc.  I  would  any  that  this  glass  is  n'lt  of  very 
recent  invention,  for  1  have  auppliod  it  t-i  leading 


stand  when  we  coamdei  tbe  diSoient  densities  uf 
the  fngredlcnts,  the  difficulty  of  keeping  the  tem- 
por.iture  even  thn.nffhuMt  the  pnicem.  of  avoiding 
draughts  and  other  mfluencea  that  affect  the  cryii- 
tallibation  of  tbe  masa.  We  bare  aa  yet  little  con- 
ver  the  mighty  forces  that  regulate  molecular. 


panied  by  golden  pmmito.  Such  large  fLrma,  as 
';,  do  not  care  to  retail  to  amateurs,  and  sr 
ry  uf  information.  A.  Cnplatzi. 

THE  SOABIKa  SIRX>— A  KEGEAKICAL 
PEOBI^U. 

[21721.]— Oh,  those  tcitbooki 
Usui,  they  have  much  to  anawt 

_^  the  cnriouB  ideas  »et  forth  in  a  , 

under  this  hewi  and  over  the  aignatore  uf  ''A., 
LivoriXKd."      Thia     gentleman     writes,    mo~"    "~ 

V    than    anger,  of  the  obtuaeness    of 

its,"  in  auifGring  the  "nniveriuU  and  ceaicleu 

pniductiun  cif   electricity,"   by  friction,  to  go  oi 

— 'tbrmt  ■'endeavouring  to  turn  tbia feature  c5  thi 

ctrio  problem  to  the  advautaga  of  mankind.' 

as,  that  niiacrable  law  of  the    conservatiim  oi 

ergy  asserts  itself,  and  decccea  that  nothing,  how 

or  much   "  tu  the  advantage  of  miLnlfinH^ '  that 

es  not  hormunise  with  it,  can  be, 

it  seems  that  persons  interesting  tbomiclvca  in 

_jthuds  uf  flight  are  buuiewhat  liable  to  overlook 

thiK,  fur  Mr.  L  Lancaster  starts  with  the  propoei 

'  that  a  body  can  du  Ki^k  by  falling  withon 

J  Um  energy  of  pimition  "  and  from  this  con 

tinuea,  lugically  euungb,  that  given  the  reliability  uf 
the  Kewtunian  laws  of  motion  and  the  mathemati- 
cal accuracy  uf  certain  -'wtitcrs,"  then  the  "poi- 
sibility  of  a  device  enabling  gri      '      '     ' 


tablishcd."     Lucid  if 
nut  sapient.  '  B.  B. 

X.ATIlf  a  OTTT  SHEET  IKON  AND 
BOIIiEH  WOKK. 

EJ4723.] — 1  AM  verv  much  pleased  to  see  th 
jecl  started  in  the  -  E.  M."  I  have  been  a  coi 
atunt  reader  fiir  fifteen  yi-ars.  and  many  an  hot 
havH  1  tpint  reading  my  friend,  ns  1  call  it. 
And  now.  in  tho  days  of  high-prei^nrc,  an 
■Biytiiinif  done  by  n:k-nve,  I  often  look  for  a  gtud 
__j  .,».^.  ^^  articlea  un  boiler-making, 


thins  similnr  ">  what 
our  friend.  Hi.  Davief 
Brt.ielcB,  fMlt  a   glKid  I. 


take  it  nu. 


LTcry  g.*K 


[347: 


20.1— EVKI 


London  prj 

ramn 

lent  prisma 
anch  iiutrm 

forsE 

all  direct-vision  spcctroBcopca ;  in 

acquainted 

with 

it.     1  have  been  t>.ld    by  mure 

:  glasa  it  contains   linc.  but  have 

identical  w 

thwh 

nt  is  known  aaW^a.v's  flint  it 

'a  flint 

acida,  and  has  a  deniity  of  !rH.  whilst  Fiauen- 
hofer's  hsa  only  a  density  of  ii-77.  There  arc 
aeveral  varietiea  of  fiint,  and  the  densities  varv 
greatly.  With  the  same  ingredienta  and  tbe  aame 
proportions  it  ia  scarcely  poaaible  tu  prnduce  a 
glaaa  twice  exacCly  alike.  Hence  for  beat  work 
tiie  eama  have  to  be  apecially  prepared  for  a  cer- 
tefn  ciat  of  glasi,  and  even  then  they  are  not  ce> 
tain  to  fait  Uie  top  and  bottom  metal,  or  first  and 
laMt  ptmrings   alik*,'  whidi  ve  can  eaiily  uader- 


->   had  on  plumbing  from 
Xol  one  i,t  thoai 
ictiral  on.'.      1 1 
«ill  be  glail  If  anyone  will 

re  never  without  articlea  on  telei 

„  lid:  but  1  am  tare   there  nre  a  i 

who  will  welcoioc  n  serim  of  nrtie 

ing  out  sheetiron  and  luiler  work.  I  hhnll^bc 
happy  to  render  a  little  help.  U.  B 

-WATCHSABIEBS'  .  aXTEBIEa, 

[2172S.]— ■aEt:I>-r,     letter    Xo.    24fi.M    headi-d 
"  Wati-hmakeVs  Queriea,"  by  J.  Brierlv,  " 
aaylthink  •■  Carribhcau "  is  right  in  b 
It)  in  ■■  Pegunredstnl!.'' 

First,  to  calculate  the  vibrations  of  a  balance. 
MiUtiply  together  the  nnmbers  of  the  teeth  of 
wbeelo,  commencing  with  centre  wheel  (as  thai 
makes  uuc  rev.  in  the  hour),  but  vicliidu  'ecapi 
■heel;  tfien  inu1Ii|ily  Imvea  of  piniinis,  com- 
lencing  with  one  that  ensagiii  with  centre  wheel 
Divide  first  product  liy  aecunil,  which  givea  numlui 
of  cevolntioniof  scape  wliei'l  in  one  hour.  Midtiply 
this  figure  by  twice  Ihi:  nuinbi'r  of  torth  in  'acape 
whwl.  and  you  get  the  nninbi-r  ..f  single  viluations 
pcrforraeit  m  ime  honr.  IhU't  thai  niropte? 
Seraindly.  if  a  wnteh  dues  come  in  feirrepa 
i[uick  spring  in,  Kiy  bolanco  vibnicing  nt ' 
_.,  J.  Brierly  suggests.  "  P™inredatuir« 
holdagodd:  bccanao  Mr.  B.  can  listen  to  the 
"-jona  while  ho  has  his  eye  on  the  re^atiir.  pml  nnil 
lut  prcciaely  how  iinick  the  i<pringi»,-  for  instimce, 
I  pvr  annmil.  or  H"  per  minute,  means  a  train  uf 
1 1,1"0  111  the  honr :  11  per  sr^K.od.  nr  ■JTU  per 
uinnte.  mu.ins  KI.^IO  per  honr  ;  o  per  aeoind.  <ir 
ISO  per  hfdf-minntc,  meaiw  IH.IXHi— a  train  a-iiially 

"ill  amn  get  Mr.  B.  over  the  diSScalty. 

I  am  amy  one  year  out  of  my  apprcntiucship.  and 
di-o't  pretend  to  know  much  j  but  any  springing 
iubs  I  have  done  have  ' '  "  " ' ''" 

I  was  for  a  f. 

dealer  how  many  tettli  in  fourth  wheel,  and  num- 
ber of 'scape  pinion,  and  bring  ri-irulntor  with  mo  so 
as  to  give  htm  diameti-r,  aud  1  always  got  the 
spring  I  wanteil. 

Thirdly— Springing  verge.  Lay  spring  on,  press 
collet  after  it ;  place  verge  in  its  nlace.  without  the 
cock ;  if  spring  i*  teo  large. 


:nile  toi 

Takoot__  .-„..-_^ 

with  apring-longs.  lift  verge  until  eork-pivot  joat 

~~  '      "1  bench;  then  set   balance  vibrating   and 
Tou  will  soon  be   able  I<i  tell  at  a  glance 

whether  spring  in  too  weak  or  bio  strong. 

The  above  applies  tu  lever  and   Swiaa;   front 

jewel  hole  to  apring  stiul  ii  alw:iyn  the  radius  of 

balance  apring.  Duplex  and  chmnonieter  springing 
different:  but  if  Mr.  B.  reqiiiria  any  assistance 
I  the  latter,  1  ohall  be  happy  to  forward  it. 


PHOSPHORESCENCE   OF    THE   SEA. 

[J4724.1— Not  having  seen  the  "B.  M."  for 
ome  weeks,  I  do  not  know  tho  exact  terma  uf  tho 

Siestion    reaponded    to    by    "A    Fellow    of    tho 
.A.S-"   in  the  third  psrugraph  of  hia  letter  oi> 
)Bge    5rii!.    This    gentleman  cimCributos  so  mnoli 
raluablo   informatiun  to  readers  of  the  "E.   M." 
Jiat  when    he    asks    a  question  1  feel  bound  la 
answer  it,  if  I  can.     His  mquiry  is :  Why  ahonld 
this  (i.e.,  theao-called  pho^phin-cacenceof  Aacfi^acd 
i/iart>)  not  be  visible  in  nuiiiolh  water? 
I  reply,  bscause  ^is  luminosity  ii  due  to  aome- 
ing    in    the    nature  of    an  electrical  diichai^e, 
hi^  is  reserved  by  the  litllvaniinnls  for  defensive 
iryosea.    The  flasbc:<  uf   light   occur  simultaoe- 
lily   with  corrcspundinaly  feeble  :<hocki),  which 
I  doubt  aSoct  other  marine  invurteriiratea  of  small 
to  unfdeasantly.  Lf  not  iujnriomly. 
When  merely  drifting  or  -wimming  in  smooth 
water  there  ii!  no  need  to  exjieiid  vital  energy  in 
caaaing  tbe  phenomenon,  and  tlitrerore  no  lumino- 
"-     is  seen;  but  lot  the  water  be  agitated  in  any 
the  little   CToatnris  are  nt  once  irritated,  and 
promptly  resent    tbe  distnrbonte  bv  a  disuhargo. 
This  having   been  done  uiiee  or  twiue,  cannot  be 
repeated   by  the  sonic  organisms  until  they  have 

utrength,  AwdViioi  often  iwimr*  at  the  surface  of 
the  sea  in  .-nch  abnndancc  in  favourable  weather 
that  the  Basbinm  appear  U<  be  well-nigh  oontinn- 

bf  eouiTo,  a  ship  in  moti.>u  ivill  cmstaittly  en- 
criunlcr  and  alarm  difteri^nt  and  vigorous  indi- 
vidnaK  and  thus  the  duration  of  the  beautiful 
spccraclfl  is  prolonged.  1  have  seen  them  so 
nnmennis  about  here  as  to  f.>itn  a  pinkiah  sunm  bv 
thdr  aggregation.     Btiug  nli-iut  iho  rile  of  a  amall 

I'a  head,  they  c —  ' -'  '~  -  ■ 


then  bold&g  it  betwoi 


glaM*  bmtlu 


id  .tudyiu^  their  liabiU  in 
r,  the  fli 


the  dark. 

On  disturbing  them 

distinetlv  fe'-_.      __„ . 

dueed  a  very  feeble  reeiiJt,  and  ihe  third  time  !.._. 
at  all.  After  the  laiiae  of  a  anfficii-nt  interval,  the 
aome  phenomena  cuuld  be  rt-]iroduci-d. 

In  tho  jar  were  some  rniall  crurtaceanii,  whose 
movements  I  could  easily  follow  bs  olnwcving  the 
lumiuuus  track  caused  bv  tho  Ib^'hing  of  the  ii^ 
dividual  ^toctiluna!  that  imi>pevi---l  to  be  dirtorbcd. 

In  Bending  this  brief  and  liurrie'Uv-wtitten  note, 
I  tako  the  opportunity  .^f  eli.rCM'lnu  my  strong 
■    .-._  .i_.    _     1  _:_.i    -.,i|j,.(.,,,  ,liuuld  oftcoerob- 


Bheen 


□  thoH 


W.  H.  Sbmbaole. 


ly  the  above  rule. 


COTTON-SEED  OIL  AS  A  FOOD. 

raiT2o.]— Much  of  tbf  -nailed  salad  oi!  and 
olive  oil  cold  in  thia  country  it  really  refined  cotton- 
seed oil,  and  it  is  well  kniraii  that  large  quantitiea 
of  tbe  latter  are  imported  into  Ituly.  it  is  stated 
for  the  parpOBCS  of  adulterivlioii.  Thu  fullowing, 
then,  ma;  interest  yuur  rcaiieci^.  some  of  whom 
may  prefer  to  have  tho  ai'ticic  at  its  commercial 
instead  of  a  fancy  price. 

Mrs.  J.  P.  Walker,  uf  Uiiy  St.  Louis,  Mias.,  in 
the  ,¥«aDr  llnii-l,  sai-a : — 

"  I  have  liceu  using  oottiin-'»'eil  oil  tut  more  than 
ten  years.  In  view  itf  this  luiig  fxucrieuco,  I  think 
I  am  fully  prepared  to  iia.-.  jodgment  upon  ita 
merits,  and  I  unhesitatiiiglv  say  that  I  regard  it  as 
tta  snperiur  to  lard  fur  Luliiiurv  puriHUOs.  When 
pniperiv  used  it  is  imperceptible  to  the  taste  ex- 
cept jierhauB  in  the  ease  of  biscuits  which  aro  to 
be  eaten  cold  fur  lunch ;  in  that  cuso  lard  ur  bntter 
is  preferable,  bnt  for  ovcrythiug  which  ia  to  Iw 
eaten  immediately,  the  oil  cannut  ho  detected.  For 
frying  fish  and  oysters  it  i.'  Ivi-a  liable  to  bnrn  than 
lard,  and  a  much  larger  qnsntity  can  lie  used  wilh- 
tnivagancr,   .-|«   what    is  left  can 


always  be  strained  ii 


a]Bi 


ind  kept  ■ 


itdoS 


ise.with  the  addition  of  mori 

not  become  stale  ur  rancid,  ami  ui*s  n.n,  retam  uie 
odour  of  fish.  Fur  frying  H?h  or  fritter  or  baking 
walHcs  and  batter  cake,  it  should  lie  kejit  hot  on  the 
stove  in  a  suitable  veMcl  or  they  will  abmirbtoomuoh 
of  the  raw  cold  oil.  For  corn  bread  I  add  it  hot  the 
last  thing;  this  makes  the  niwat  egK  bread  with- 
out eggs.    For  waffles  made  with  cold  boiled  rice 


K 


rrjz 
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i  if:.  =:  lisrih-  -rcz^i  »  be  ;«Aw 


;&«  expR- 


fJT.. 
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fnuk.  'Ji 


Uj**  :  r,ot  V.-y  ',?..;  ,-:*:v.  V,  ^-  .t*  v,  =.*  :.-.*;  .-,.%. 
TTiw  fff'^:«:*«  of  ..:/.;,..•  5vrs:%  l^v*.  ,;,i:.;^  .„  v,-,,^ 
'/f  li//*ft  ;f.V,  f/.',.-.  *'.•:  .V.  .r*  v,r:.,-..^*  '//.-«— .r.t .-.,?>!. 

'  *:f-lLU'»t. .        W ;.  .   /•.•.,"-.  V,  •.  f. ':  >  r::,  -  '.■; »  i*,i*,r. 
f#yf  *f,yv.jr.jr     «..•,..•..,»,      '.ar..-.'.*.   *.•   ytK^.u:   *x- 

I J  **/! ,  i *     «  ;//.  J,.  V     v.  t  .  »-      .  •,     -    •:  Z  ;, : 4 , ;. ,         ,..^_j,  ^  .  -  . 

hn%  M  I  <««/J  ;f,  :.'.;,  .^\  .««.v./.  ;•  <<  u.*:T*:ly  \r,-.k\r^ 
•».!♦. 'i •. «/,/!  *,1  A/t'..  V- r  ;.•. .  4  V ry  f . ,r  i  ■  /. . *-r/  »,:. *-..  In 
f*/.-t.  I  kr/i  '/,f.»-  '.'.  •/,  #:z;.;^.jf.'  t5i«:  ;,,",hj#r.vi*  of  :.f^ 

F.  W.  H. 

Till;   lyifj'i '/Ti  ;. n'i  ;. . .; t ft  ;V«- .. tj-rti  /U j J w% v  C>,r/, - 

yrnt.Mtii*.  v.t^y  .1,  M*>,  /«'i:  th«f«:  fcr*:  now  on 
v»r.oii4  y,rU>n*  '.f  U,*-  Uw.  i,vr  .';-'.♦-'/>  »!U:*:y:rt  *» 
»'/fk  ;  Uj<  i.!\  hn..-.  U«:li  'lowfi  fiir*riy  hv«- 
>i:fcf«    ;krj'l    ;.f.     ,»..,/. ;,,;r    v*r>    w..]]   ;»t  »U- jire—iit! 

tJ/M.        Ih«-    *-]..*.'.';,;/-     .,f    Ih,,    •.v#.ti:r/i    ]-.    thit  it  i- 


a/irj  iifiiir/,  Hiii. 


.4-.     X«itha 
T .«  M^  •'*^^~  Tr«-  (^JcK«  Tecs,  mai  Tr;  ii 


ft«is:  kaa  r;:^  rerr  v^ 


2e  n#« 
4m  fir,  ti 

pr.-T«-i  g7«u  focoetftM.  Tb«T  take  i&e 
ie«s  riizie  thjkr  ihe  o2d  eagSM^L  »i>d  b^ra  L 
b=t  ihev  CAS2  jC  d.>  an  isipoHibiliiv.  The 
b^.  KtLd  SOI  r^:  7v  milei  ooder  ih«  b< 
w:ih  their  level  liae.  aod  h  i*  isipaMible 
en^e  on  the  SiMtli-Bnneni  Baiivaj.  ' 
gndiente  and  nmncli.  10  60  it.  Titi*  i#  ftl 
&l>.<at  thea  at  jKvwnt :  bet  zf  **  W.  R  P. 
f*jr  farther  inf'.«maiiiNi.  I  will  ezMearonz 
oct  f ••r  him  f;ill  partindm  of  ihexT  nmnii 
A  FBI  END  '.'F  THE  -  BOXESHAKEKw" 


Card. — The  rt^siresust*  mre.  I  think,  n 
mach :    but  has    Xr.  C«>IliBi    ftees  the 
-«ird>>jard"?— Nrs  DOR. 


>••■<•. 


rather  Barff't  l».XM.^l3reeride.  will  prevent 
tati*^=.      For   fixU    parcicQlaTi    see    p.   3^ 

XXXIV.— Xrs.  Dor. 


front  wh':':i  :  th*:n  A  2  jt-II  be  track  of  hind  whc-el 
IJ  'Jott-^i  liM  }f^:kiM,T,*: :  D,  dottfrd  line  formed  by 
iiirtfi  »rh*-#.;  in  ridinjf   -mill«:r  oir'.le*     that  i^.  th*e 
difler-nt  a/.ifli.n  it  will  make  with  front  wheel,: 
therefore.    •*%  f.t.Ti'.rt:   line  of  U>th  wheel*  alway-i 


:■>;:♦■.':»   —Bleachinir  Shellac.— It  !.eem-  t4i  me 
tha*   ji*   thi^  'jijerint  i-  aji/iareritly    in    want  .rf  a 

M':u;hin;{  pr.y;.;.,  for  triuJe   purji^j^e';.  it  would  pav    tb.-  annular  die  bv  hydnii 
hull  X/,  read  uj*    ba-k  volume-!— tr^  help  hinuierf  |  wir«  passing  through  the 


Vi7''-^7/ — Spirit  Vamiah  and  Poliri 

TnLs  i«  a  prcniiar  qaerr.  Spirit  rarsi^h 
hard  •  i*  made  by  di<solvins  aheliac  in  xaei 
al'.vh"!.  or  in  minera!  na^tha :  bet  in  tifa 
cast:  it  iri  o^^ti  French  polii^h.  The  c 
meth«jd  of  pili^hing  if  to  *ize  well,  dabb 
bruih  inu«  the  pc^re*.  and  when  d^  ap] 
polish  :  )iuc  it  i*  a  Kitch  at  beet.  The  pn^ 
li  XAt  fill  the  piTrf  with  whiting  or  filastei 
with  t^il  **r  grease. — NCX.  DOR. 

[07>r.«(*.] — Copper  and  Zino  Poliahini 
plati-s  fehutild  be  planiithed  perfectly  fli 
BCi^urrd  with  a  «lab  *.d  sandstone,  finifhing 
flat  piece  of  wi.ii.id  and  rvioge.— J.  T.  M. 

[oj^.*!.] — Coatinff  Cast  Iron. — Xochini 
than  plumbago  and  pure  grease,  mixed  abd 
and  half. — E>.<AR. 

\-,7(i>;.~_Coyarin8'  Electiio-U^t  I 
with  Lead.— The  molten  metal  ia  fwced  tl 
thi.'  annular  die  by  hydraulic  pceaaoze.  ikc  c 
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dkiipator.  See  haok  Diim'>cn  for  >  duouulOD 
DD  the  (ubjMt.— S.  P.  T. 

[£7111.1— la  tha  E*rtb  *  OondTiiitar  F— Csr- 
i*mj  it  IB.  You  do  not  luppoie  Hilvaniia  Tiiamp- 
aon'i  book  ii  in  Pirur — do  ynu  J*  If  you  will  nid 
Ui  workoUFful]^,  yoDuan  tiBiVe  no  miiandentuid- 
luB  upon  thia  point.  Try  tho  experiment  joiinelf. 
All  long-diiCancc  telegraphy,  including  the  At- 
lantla  cable,  ■■  varked  with  it  ningle  wire,  and  an 
•■rtli  return,  aadcscTibcd  in  Profeaaor  Thompion'« 
■  heA.  The  earth  is  not  a  iliiHipatur  io  the  aenae 
70a  take  it.  To  antwur  thin  question  would  be 
mure  tfaan  I  am  capable  of.  You  mait  diaw  youi 
own  coDcluaiona  from  the  different  theoriet  put 
iMWard  by  their  eiponentg  in  vaiioui  teitboolc*. 
Saa  the  preface,  and  alio  paragraph  6,  page  7,  of 
tkt  work  yon  quote.— C.  D.  R. 

[67122.]— Problem.— The  "  -  i"  ai  pointed 
out  by  "J.  K.  P.,"  M  an  error-whether  mine  or  the 
prlnler'i  I  cannot  my.  My  rough  copy  ha*  ml 
*-IS  "— i.e.,  4  divided  by  25  (not  -  20),  w^icb  i«,Df 
WIUM,  what  it  ought  to  be.— W.  A.  B. 

[07141.1— 0«ia-EilKiiiea.—In  reply  to  "  In- 
™ia":  In  the  first  inctance.  I  muiteay  the  engine 
of  which  we  now  write  in  nut  the  name  ai  the  one  ] 
•drartise  ai  the  ''  Uailcliffe."  I  baTe  made  a  small 
Model  of  the  ~  Itodgeraun  "  engine,  and  am  able  lu 
■>t  it  to  go  all  right  tiv  a  Ume.  As  to  the  oon- 
■amptiim  of  gaa,  the  engine  buing  so  small,  and  the 

alinder  porta  and  tliitn  ao  priiiwttionally  large,  and 
a  engine  being  made  of  threa  kinda  of  metal — 
Le,  iron,  gna-metal,  and  oopjier— it  seemi  to  mc 
that  to  meaaure  the  conaimiption  of  gaa  would  in 
nowiae  supply  a  ciiteriiin  of  the  larger  sited  on- 
linai.  The  gaa  ia  heat«d  by  the  products  of  com- 
bmtinn  or  "waste  charge  "  puasin^  round  a  jacket 
OOTering  the  oumpietajim  or  charging  cylinder.  I 
think,  ere  time  and  expcnao  were  expended  on  this 
matter,  it  would  be  preferable  to  seek  your  private 
opinion,  and  also  that  i>f  uur  friend  "  J,  H."  If, 
therefore,  communicationa  are  AddrCMcd  to  me.  as 
per  my  advertiaement  top  of  p,  vii.  in  "  £.H."  of 
Aug.  14,  I  shall  he  glad  to  send  full  working 
drawings  of  an  8-h.p.  engine. — Vf,  BUKT""" 


[Ii714?.]— FUnlnr  KMhlna.— To  "J.  H."— 
I  am  obliged  for  yonr  anawering  my  qoeation ;  but 
.  what  I  require  is  n  pinner  to  work  by  foot  jwwei 
capable  of  doing  work.    Could  you  not  oblige  by 

S' ring  a  iketuh  of  B  amall  planer  to  admit,  aay.  about 
in.  by  Itiin..  irorking  one  way  only?  If  you  could 


dcpenda 


[57172.]— Dynamite.— It  h  rather 
hkVD  dynamite  ab>int  nowadays  j  but  : 
mnch  on  the  atone.  Dynamih-  ihatten 
If  the  alone  is  wanteil  in  large  alahs  the  ruck 
powder,  by  its  slower  artion,  will  throw  down  more 
tar  each  ahot.  Could  you  not  aet  np  one  of  the 
little  windmilla  to  help  the  pump '/  A  polsomcter 
1(  the  thing,  hut  then  you  would  wont  ateam' 
boiler. — Jeboue. 

[6718-1.]— 01»mp  V,  Crftmp  (p.  068).- 1  have 
mlwaya  thought  that  "  clamp  "  and  "  onunp,"  aa 
«aed  in  the  workshop,  were  synonymona  tenna. 
When  writing  uf  mechanical  eubjecti,  no  one 
woold  bo  mieled  becauac  clamp  haa  reference  bIbo 
to  the  burning  uf  briuka.  I  have  heanl  both  terms 
naed  Mi>rea  and  acorca  of  times  to  signify  precisely 
the  aame  thing— tht  act  of  binding  together 
Uatcriala,  or  the  tooU  or  means  by  which  they  are 
boond  together.  Pinching  screws  arc  called  clampa 
and  cramps  indiuriminatfly,  and  no  one  i.i  over 
misled  thereby.  But  un  seeing  the  anawcr  of 
"J.  K.P.,"  I  looked  for  the  iTrst  time  to  the 
dictionary     for    the   word.      The  Encyclopfedi 


Diotionar 


onarv    gives    the    word    thus ;— Clamp   (r.) 

(Dnt.,  Slnmpi  (lee,  Klampt  =  u  clsmp.  a  cleat ; 
Dnt.  Kiamja  ;  Dan.,  Klnmpt  =  to  clamp,  to  fasten 
tightly;  Icel.,  Kliimbi,  a  vice;  Diui.,  Kltmrn,; 
fiwed..  KlSmma ;  (ier.,  KIrmmtn,  to  pinch,  tu 
iqueeic).  ^  Then  follow  several  dt-Gnitiona  of  (he 
t«m  having  rtrf  ereocc  to  special  meanings,  among 
which  the  carpenters'  acrtwa  ore  mentioned.  Used 
aa  a  verb  tmositive.  the  duflnitiim  is :  '-  To  unite, 
fasten,  ur  >>in  together  by  means  uf  a  clamp,  in. 
I  have  looked  into  "  HoItiuliRul."  and  find  that 
when  speaking  of  vices  he  invarinMy  nses  the  term 
olamiM.  to  signify  the  projccling  "  clams"  of  noft 
metal  (aec  pp.  ai!i.  AUi).  in  the  fint  Tul.  (p.  i)i>) 
he  uses  the  aamc  term  to  demitc  the  keys  or  joint 
pieces  which   bind  strips  of  timber  tugcthct  in 

Sinery.      Lastly,    in    "  Chnrohill'a    Catalogue " 
p.  M,  12B),  screw-crampa  arc  termed  "  Elampa." 


[07187.]— Bepftlrlnr  KmU*  Omamant.- 
Monld  try  beniolina  applied  alon^  the  join;  bnt 
will  not  allow  the  parts  to  aopaiale  until  it  hi 
wall  naksd  down.    Tfaa  "  gloM  "  on  the  oruamei 


is  simply  poliah,  probably  dry  lougs  applied  with 
the  hand,  if  a  flat  surface.— J.  M.  T. 

[fi719S.]— Iron  RnatlnK-- Take  anual  parts  of 
olean  washed  hog's  lard  and  powdered  plumbago , - 


tolty.- 1.  Cost   about  douhk  ...  , _ 

Depends  upon  the  maker,  li.  Nimiinal.  4.  Thi 
power  is  applied  to  the  cotton  machine  through  1 
mirtor.  You  will  require  a  steam-engine  to  i£ivi 
the  dynamo  to  generate  ihc  current,  insulsted  wirt 
to  convey  it,  and  a  motor  of  sufficient  jaiwer  t< 
drive  the  machinn.  If,  therefore,  it  reauires  on< 
home-power  to  work  them  direct,  yon  will  want  1 
two-hurae  engine  at  Icaat  if  work«l  bv  electricitv 
— C.  D.  R. 

[.'172OS.I— Oror-dry  I.eathar.— I  am  afraid  thi 
book  backs  are  spoiled  by  the  sulphurtiiis  fumei 
fnim  the  gas-stove;    but  "B.  A."  might  try  the 


speak  through  thai  length  if  tht 
comon  arc  laiten  round;  but  why  not  UBC  t 
mechanical  telephone?-^.  U.  T. 

[aT2(HI.]— OaaB-HardMied    Iron.— Heat    th« 
article  to  a  dull  cherry  red,  then,  with  a  ntick 

to  completely  cover,  then  plunge  into  a  pail  of  cold 

olean  water.— W.  Bi 

[^i7-M9.]-Ci 

leather  dippings,  hoof  ahavings,  or  things  of  the 
kind.  Close  the  box  tight  with  clay  Inting  as 
_:..  .„  ^  j^  .  ^jjp  if  ,^  (),j(  furaoiiuple  of  hour 


and  then  shoot  your  stads  mto  water  while  still 
red.  A  piece  of  gas  tubing  makes  a  good  iron  )>oi 
for  the  purpose:  one  end  can  have  a  rap.  but  the 
other  end  should  have  a  plug  of  clay.  See  that 
each  stud  is  surrounded  by  the  bone  black  (dust 
from  animal  charcoal)  oc  other  material. — Eiu<AR. 


[572.W.1  ■ 

sell  h«t,  is  on  the  principle  made  by  UeHsn.  Wm. 
Harpies  and  Son,  Uibernia  Works,  ShcBUcld.— W. 

[.'i7244.]— Dantlatry.- It  is  evident  from  the 
remarke  lif  A.  Mallard  that  he  ia  nut  a  ''superior 
sort  of  dentist,"  and  that  ho  overrates  the  power 
of  the  Tranaaotiona  of  the  Odont<ilagical  Societv. 
Having  retired  from  practice,  and  being  abHolotely 
without  intereat  in  the  prof  ^  ■'  ' 
Mallard'a  pardon.  ■'  trade  "),  I 
fair  knowledge  of  chemistry  and  materia  mcdiua. 
and  a  good  knowledge  of  mDchiinics  and  liuta.  it 
took  me  four  yeara  hard  work  tu  l>e  something 
inferior  t-i  a  "  aupctior  aort  of  di      "     " 

daily  work  toxc 
moat  limits.  Ho  great  was  the  strain,  that  I  deter 
mined  to  get  nut  uf  the  pnifesaiun  and  take  to  thi 
practice  of  medicine  as  a  relief,  ns  others  hayi 
done  who  weic  qualified.  There  ta  perhaps  n< 
work  in  creation  which  requires  so  much  patienci 
and  manipnlative  skill  as  that  uf  a  dentist,  and  il 
A.  Uollard  can  get  into  the  operating  ruoca  of  a 
"  superior  Biirt  of  dentist"  for  a  few  hours,  ur  t» 
any  of  the  clinics  at  the  dental  cunventioni 


lich    will  I: 


iiiT™ 


lation  to  him.     There   arc 
n  every  profession  .ind  every 
trade,  but  their  existence  does  not  cause  the  neces- 

10  doubt  that  tbuao  who  know  will  agree  with  mc, 
Jiat  the  same  amount  of  skill  expende.!  on  nny- 
Ihinjj  else  will  bring  a  far  larger  income  than 
dentistry.     It  is  vsry  certain  that  I  have  fonnil  it 

.  _ ,^  ^jj^  jjj^f  ithaa  paid  mo  to  thniw 

succesafnl  practice  for  a  special 
nical  engineering,  and  it  is  also 
it  would  take  a  very  lung  time  to 
nipulativo  skill  in  dental  work 
which  was  the  resolt  of  years  of  constant  practice 

[57244.] — Dantistrr. — With  reference 
itatemcnt  of  A.  Mallard  on  p.  -'iiO.  that  "  a  diligent 
itudy  of  the  TranmUmv,  of  thu  Odontolugioal' 
Kuciety  Kr)uld  enablo  anyone  who  is  already  a 
decent  mechanic  to  become  a  snperior  sort  uf 
ilontiat,"  it  may  be  remarked  that  it  wiiulil  be  jnat 
us  logical,  and  equally'  near  the  truth,  to  say  Uiat 
the  mere  reading  I'f  the  Ijiurtt  or  any  other  medi- 
cal joiimnl  would  make  anyimc  a  superior  sort  uf  11 
doctor.  His  other  n-murks  aa  to  thu  prevalunt 
amount  uf  quackery  in  the  ^rufomiun  are  unfor- 
tunately too  true,  and  how  this  cone'  to  lie  so  [et 
me  endeavour  to  explain.  Priorto  JHIK  sny  |icrH<in 
aiold  practise  dentistry  without  possessing  anv 
qnaliflcation    whatever,    oil    himself    "denllHt.'' 


rere  throughout  the  kingilom  a  large  nmnbcr 
ailing  themaelvoB  dentists  who  h.vl  hail  no  pn>- 
nwitiiisl  training.    When  thu  Dentlgfa'  Act  passed 


into  law  in  1878.  it  contained  a  provision  whereby 
all  who  were  at  that  time  in  the  bont-fUt  praeUoa 
uf  dentistry  were  allowed  a  given  time  to  register, 
and  thus  continue  to  have  a  right  to  practise  with- 
out any  other  ^ualiti cation.  What  constituted  the 
banifilt  practice  of  dentistry  was  not  very  clear, 
and  taking  advantage  of  the  loose  wording  of  the 
Statute,  men  of  every  description  of  calling — the 
butcher,  the  baker,  the  candlestick  — -' — • — 


.     long  as   they  live.    The  promoters  of 

the  Dentists'  Act  calculsted  tliat  there  were  not 
more  than  ?,00O  bout-file  practising  dentists  in 
Great  Britain ;  but  so  large  was  the  influx  of  those 
who  rushed  in  where  they  had  no  right  to  be,  that 
the  first  Official  Dental  Ue^ister  iuued  contained 

uf  this  raotlej;  crowd,  what  wonder  if  there  be 
quackery  and  incompetence  J' — and  the  beat  advice 
which  can  be  given  tn  those  requiring  efficient 
professional  aid  la — Employ  no  dentist,  be  he 
registered  or  nut,  witmiut  due  inquiry  at 
to  professional  standing,  and  specially  avoid 
those  who  issnc  pnffing  advertisements.  A 
small  percentage  uf  those  on  the  register  are 
licentiates  in  dental  snrger}':  and  now  that  no 
one  can  register  who  haa  not  first  obtained  that 

Jual  ill  cation,  the  prufeasion  will  gradnally  become 
reed  from  much  of  what  at  present  degrades  it, 
■imised  by  ignora"** 

lenM  for  tl^  dai 

fall  little  short  of  w 
is  required  for  the  full  surgieul  diploma.  A  candi- 
date lor  examinatiim  must  have  [lassed  the  regular 
medical  preliminary  examinatiuiir  and  is  required 
to  produce   certificates   rif    having    tieeo  engaged 

of  profcasional  knowledge,  and  of  having  been 
during  that  period,  or  at  some  time  previous  to  ex- 
amination, engaged  for  not  leaa  than  three  yeara  in 
the  acquirement  of  a  practical  knowledge  of  me- 
chanical dentistry  with  a  regislvrod  practitioner. 
He  must  also  have  attended  the  following  lecturM 
and  other  courses  of  inatruction  at  a  r«co;;niMd 
medical  school :— Anatomy-,  one  winter  course  ; 
dissections  and  demonstrations,  nine  months ;  phy- 
eiolr^y.  one  course  of  not  less  than  50  lecturea; 
chemistry,  one  winter  course;  surgery,  one  winter 
course ;  medicine,  one  winter  course ;  materia 
mtdica,  ime  course  of  three  months ;  practical 
chemistry  and  metallurgy,  one  course  of  three 
months ;  clinical  inalniction  in  surgery  at  a  re- 
cognised hospital,  one  course  of  six  months  ;  dental 
anatomy,  dental   surgery,  and   dental   mochania, 

dental    huapitjil    or  the   dental  dcjiartment   ol  a 

Kncrol  hospital.    Satisfocturv  t^xaminscions  must 
passed  in  all  the  above  subjects  to  entitle  the 
candidate  tu  receive  the  L.D.t4.  degree.    The  total 

something  like  t!7u.  If  all  this  is  rcjuircd  to  pr»- 
luireamanfor  Iho  intelligent  practise  of  tbcdental 
specialty  land  thu  highest  authurities  declare  it  is 
so),  surety  the  absurdity  of  sup|siaing  that  the  pur- 
chase of  a  few  tools,  ur  the  reading  of  Society 
Tranaact ions,  can  make  a  man  a  dentist  must  be 
apparent  tu  the  meanest  cajjaiity  of  mind.— 
UBSTAL  RGI^ORM. 

[jTa.'iO,]- Coke  Crackar.- ■' P.  W.  R."  should 
get  drawings  uf  the  stone-breaking  machines, 
ipecially  thuao  with  the  "  tapping  "  motion,  tor  he 

dust,  when  si 
adays.— T.  M. 
r.'.7251.]— ABBlomerate  Blooka.- To  "CD. 
.r-I  am  much  obliged  to  yon  for  yonr  answer  to 
IV  quesliim.  which  was  not  dear  enough.  M^ 
'ason  for  asking  in  snch  a  manner  wa»  tu  see  if 
-jiyone  would  arrive  at  the  same  conolosion  as  the 
people  from  whom  I  buught  the  blocks  diil.  Th^ 
aaid  1  used  the  wronx  acid.  My  qnestiim  ia.  Will 
common  salt  smash  <.vir)sm9  which  wurk  well  with 
sal-ammoniac?    If  so.  why?- P.  U.  M. 

.  5T2S2.]— Pree  Xeada.— I  am  much  obliged  to 

"  Amatenr  Tuner  "  'p.riTll)  for  answering  my  quea- 

''  n  which  appeared  un  I).  .VMl.    I  must,  iifcunnie, 

V  admit  that  I  Wiis  mistaken  as  tu  tlie  identity 

the  authorship   uf   the   two  qnerics  recently 

referred  to.    "ti,  L.   It."  lias  now   bein  asked  to 


, in  nwkiu;:  a  toning  .iiTiaratns. 

inch  as  is  usc<l  in  Americ-in  organ  facturiei.  If  ho 
dues  not  do  so  it  will  uiit  Iv  ilidlcalt  to  ilctinc  the 
but  I  shall  leave  that  matter       '  ' 


„,  _..ri  give  iteflniti-  uiul  nirrect  iiistruetiims, 

whii'h  n  person  lioni-ath  his  |si>itian  cuiild  hardly 
be  expecteil  to  do.  It  i*  one  thing  tu  talk  and 
but  quite  a  diiTiTent  thing  to  net.    The 

information  will  be  nptfuT  ti  many,  no 

doubt,  as  it  hua  nut  yet  B)niranjd  in  the  iiagas  of 
"Ours."  I  trust  "O.  I.,  II."  will  doa- rciiucsted, 
and  give  ns  a  little  benefit  uf  his  siipiriur  know- 
Idlgc.  f.ir  we  reallv  want  thon-ugh  pr.ii-tk-al  in- 
r..miilti..n.  I  am  quite  willing  to  do  my  Iwst  for 
the  readers  uf  "  Ours  "  in  the  future,  a,-  I  have  in 
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Sbt.  K  UK. 


ill  llHfl*-    Or     >.!>•     r'  ' 
%  Iff  #l'f  I     t«,*}     f.i    '  •  ./ 


lo  -   • 


7  ..'/ 


II  /     P IjM*  <»■     wi'ii  't  «    if  '/jrf    » •  *  /   "  /    ■     ^ "^    *    .1  '.■•■.  . 

will    (I     |f|N«   «   •!       tt.       •»,•  ».»•#. O/'.*.  7'-..*     *.^->r.  "rflu        .' 

•••I  lltMfl/   «lll/'  »«  r.  I      '  '*t.*li^  ..'/:»      •^t'-       I      '.*•'..♦     /,      *     , 
•  |t'ltllM<<    f'\>\-f    i't  H    *■•*#»     .//#.      trr.    /  •.     ^       '«./..'  *- 

whmMmi;      If  ii  M  »*f  .i. /  ,/<    •/,    ■  -  ',  /■■•  .■    ;   r 

i<«|(I(||m  MrfiM-  '/f  »/.'  {•/,'/,;«-*.  'f-.**^  :'  •**/;* 
liil)rlfl|i  iff  Mi#-  t'.t,ii,/^  ,1  ft.tt't^/  -,.  '.s.  €f, 
I'tiliNiiN  "  n  If.  Il  wi7j  f'i^.',,#',  4  Vw  f...-.fj  r  *.' 
Hill  ii|ili|<<iii,  if  Im  I  *nt»tt  *»  *  iM*it  ■/,  '//:ty.f  ».t.  -/"..^  »'.' 
Iitntiiil  ft<i|iii»l  Iff  ■■  ^n,.,*4'if  *l  :t,4  f  mt,.e.f,  I  :.'*^ 
Iiii  will,  N*  wfi  mIimM  '.tfi  fi  ^*v•  ',*.  ,4  v#  r^r.vy.':, 
miiiiKllflitj!  K'ffl      i\.  f'ifyf'.lf. 
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1  Hi.*  or 


ii»|£«e«elto  the  mat 

<  ^j  my  hads  ntti 

3  vhich  the  omv 

£1  x*  Xat  ImL  lute 

c   *J:k    the  ve  cf  ^ 
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To  apply  iha  M 

h  k  Miih  ip« 

A  TioloneeDs  aail 

.    If  ao.  it  would  be  m 


•'•iihiuiif  Willi  "Lfi/ui.^iih/, /,#  //..//•.  V  .•.</.;.•.  ;f;_':''';.r. .;  -  V.",.'!;"':','-\'.  ;:tI'.  "^.'Tl'  * 

lllnMili-il  Iji  liy  ifH  i.liyliil4/l  «j,in».  *,r  *'xxJ  /,*;.;.•;.*,  |      '"'^    *    '/      '      '     '  -  '    "  .    --   -    *----- -f    i 


■-   Villi  ilii  mil- Mtiiitiii  i4f  ijrff|i-f«fj|.fi/|   tj.f.   /,;»«.-#;    ',*  j  ,#  •'♦   \. 
YiMir  1111111  y,      Wlwil-  ••i/<  «|  iiiitUti    lUt    ytu     /..trt    v^ 


..* 


•  f»- 


■llltut'  !■  II.  II  Ifiy,  <fi  fiiif'  |/iviri{^  i/ut.  it'tt**-.  i^*ri*:T  * 
Vim  llii>  iiwiiiti,  I  Nii|iirifiMi,  tliut  l.iii!  il-fUAtiif,  '/*■'•»•■ 
nili'M  II  mill  III  iini.  1*1  ilMfJf,  till  I.  ifiii»f,  K"  fir  IV*- u  i,  / 
|Nmii|,  Ir  yiiii  Inivi'  ii  iiN-Jifn  fiiKiri'*  fr'«rri  '/r/i;'.r. 
\iiii  piiil  iitiliiiii  ilii  iiiiri  HNJify  iiiot.i  v<r  for':':,  i>j  ;t.i 
iiii'Niiii  niiinli  iii't    II    flyiiuiiiii,   lii|i.  rl'ifi  t.  wn*Jf  y'tur 

lllllli   Hllll   II   cIlJlM    Ifi  Wfflil  /|  f:iirif|l':   l^tff*:i  Ito.'fif/JI 

iiihl  liiyii.     4 '.    I).   |(. 

iMi''MI.|     Uiinnii'N  Taxnn.     If    lijr?    tiiu-ti/X  in 
iii||    rm    mhii'ii    III  iivfilrl   l.lii«   jM'.yr/Mrrit,  iif  f.u.t**. 

htfelly  llllr  l(V  llllll,  I  I  Mini  Ifif  |ii|yii:r  will  U't*.  ht'. 
fiilllii'itniliiK.  ■\ii\  liiillviiliKil  wfi'i  KhirkR  r.)|f!  Jrhy 
liii'lil  of  liln  itliiiinur  I.Miili'fii  In  riitikifiif  t.)iif  lii|r'i<-ri 
nil  fill'  |fiiMili-i  till  llllll  r  wliu  ifT  iiiM'i-*iMt  V  rnimfc  f».i.v 
(I  iMMltiin  nF  liin  I  in  In!  My  in  ii'lililiufi  Ni  Uifir  own. 
Tiii'ii'  iiii«  II  i'liinn  III'  hliiilMf'fN  w)io,  Ky  lionk  or  by 
ormik,  iiiitiiiif;i<  III  i-viiilr  Mm  rnUi-i-lMr,  if  "  Virfini- 
UimI  Olio"  III  iiT  lliiit  i-iitniiiiiiiif.y,  I  hii|)i!  ilin  Ifrokr  rn 
will  iiiiiki*  mIhiiI  wiiili  of  liJM  i'ITitIh.  Virt.iiiiifwrfl 
rinniHilli  I     Tlir  liiiiii  ill  III!  iiif  llllll  r  If';^.-  (*.  I).  Ji. 

(i^i'V.  I  Wiili'h  Work,  h'nr  orilimiry  pivot- 
Uttt  XiMi  ii>i|iiiit<  l>i;iiiM  tiiiiiii,  '.'h,  (.11  Ih.  Ii(i. ;  })onr 
\wiiiil«'l>t>iii>),  Hil.  ;  hi-ii'w  Ti-i  nil(% '.111. :  );i'<^^'<'r'<i  l<l* 
•'rti'Ii  i  iMiMT  III'  *i\U  i.fri'l  fur  iioliHiirr,  Id.;  ml 
htuU.  III.  I  MM  (>/.  M\|ii<i  iniiMMl  workiiirii  HiIiiMiiiiirH 
u«i*  :i  kliii*i«i  |ii\fi iiu<  llllll,  priiM*    I'Jh.  (ill.     Fur  thiH 

ytU  «(o  lint  liM)|tliii  |;niMM-'4  llllll  hmI  htlltf,  )>iit  :i 
|tl\ol  l\lo  iiihi  liniiu-.hi'f,  till,  iMU'li.  Til  In  I-imiI  in 
iiioiv  iinrt'ul  fiu  ii'puniiif;  piviitH  tlian  nitliiif;  new 
tvi^o,  nlllioii^h  III. my  ilu  hu  with  il.  Of  coiirNo,  you 
mIbii  MiMUi  till  oiUtiMU'  fur  (ho  ^raxt'i'H,  iind  un  ryt.'< 
ist.i««  U>  noik  Willi,     l".  A,  \V, 

|»N,"*S»*».l  B«hI  8or«««.  liii'  pnmi',  or  on  tlici 
f.i*v,  not  Mipmi'.  TiMU'li  Nli};li(ly  iH'i'jibionnlly  with 
uilt{it%*  of  -^ilx*'..  Ktiiplov  w:itor  drossiiii;. — A 
Vn\j»ui.\N. 

i.'»;".*Ss. '     Mnohiuo    for    Tcarinir    Baitb. —  I 

k»»'w  of  ,1  i«;u'!'.iu»-  winoli  wouM  suit  "  .\  Karnu'r," 
but  \i  y^^^\\\^\  I'O  tiitliriilt  ttMli'vorilir  in  diiail  and 
tjiV*'  v'.p  uv.i^'h  sp.ii'v' ;  )»u!  if  "  A  l'\irnu'r "  will 
;40\v-it>x«  v:i  ;*;;h  |.,;pir.   I   will  I'oiumunicato  with 

>.":'^S'  "     MTiH^lwioh  ExAiu.  duestions. — On 

i>lxM'. I'.vv  '.'^  tlii  \\is»'x\Kh  paiHV*.  I  liiid  th.it 
"  M  \a' iC.  v..'.*-  j;.»;  \w\s\  i»f  r.u  mrorivi'l  wrMon  uf 
^  •••-*•■•      U   iH  :ix  t\ill,i^\>:- Kind  lo;r.,.,  -vKkiI 


— J.  rl.  r, 

.'»'y/.v.-v.  *.-.■:  ■*i.jc.--     •*.  ii.  ■'  "-•  '  "^  -"•>--    ^r- c- 
^//.'j.  "/..•.  4.V-  *".■.-  .i  Ij'.z,'.'—  "I  :. .  L.i,~'  :■  c^jf-irfL-r 

•'.:,'.«■  .»-.•'.' it.- i;»  Tr>-..   -.  ■;!,-    f  "»2.  -  LTt  i::  ■»  cJc . 

'»,     ••        «»/--••■  ''^'-   •      •at."  '      T*    *—        '     ■•      1.         '^^ 

r/i«-*r.' 'I ;>..'.'.*:*>•    i.v  *'•.".-.   _  i--."w  iI:  '  ^.  r.'rTL- 
i/tf.     f  •h^.^  •>■  '.---^     ".     /■- ■-   i 
m*'  jo.o.— F jiA .'  >  :  -    j€.    ?.  ■  -■  =. i 
j#av/-:/.':T.t. 
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I  r«>a  sisnT  boohs  01 4i 

:c   c  1^  rob jtfct ;  hifcthi» 
"-v^ig-    The  TMloMdlih 

gijcv-ry-g  and  deepeniqs  «l  fti 

diflcnMBk 

7,:  lA*  tLii  VnaMfi  dL\A 
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-^T^Rified  my  opnuoL  Ik 
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—J  i-  »iiSi!:  aw  1  T*rT  #:od  tctie  :  but  um  <infi^ii 
f=r:C-  a  ^iiT! — i«*  Tkaa  a.>irhere.  Theiwy 
=j-  -W  **«T :  ViK  =:  i*   a    pxtT  to  ihov  aodj^ 


»^»*2:t 


pity  to  ihov  BodJ^ 

liie     initmniciA   il  ft 

— -wiy  to  the    ambitioM.  & 

r«rt  waa  |  dccnaaiiff  ki 
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IfolV^^.Ti  V:a/j',':*..  I-rTv-:  r..  ■..- :  Jvlfi.--  i=*i  Im-1z_  •  v  iji  ""r  :  "c-r:  I  m:::  ^ 


•fa  ^h. 
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L«;lf«-i  M    i/av:ri*,..      Ti.^-.' 

I#«Thap«,  reca';*':  '.^-i^  "•  i..-.-.-*  ^  —  ^-=.t  ^v  ^i^* 
l^ivi-H  vaJuablf-  ir.f'in.'i.i"j« .'  :  liT  I  ;-.«:  -.  -  ot  fr  n  ' 
j*aKO  i»,  that  I«ft.  fall  i.vi  ..  •  •  . . -.--.  :- :iV*  z:t«l  -.n  ■ 
a  inin.  whr.-t-l.  w>m*:  «'7--'i.i-. :  :z.  &  Ti^-vi**!  i.=.-r 
.'il-xh.p.  Th"  vaI»ia>/>  ir.rr  -  H7ir»-L:c*_  "-7J 
N.  Jli-urdinorf.  CE..  i'iv-  -  »■  .-j.r:.-..-.r  l.iCf:  tf-e-z^ivr; 
h.p.  for  ovtrhhot.  -'J'7r..;...  .:.•;-.-• -1  .*..  :'.-7L.-.j 
hrrant,  IK-Th.p.  ;  v.*r^i;>:.  .:  :. ; .  —  B::!!*.:;  > 
HUILDINOS. 

f  :i7:W2.]— Violoncello.— I 
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diinenHioii.^  from  Mr.  H«rr>a  \'..*:r.  >•.  te-tZK  .- 
'•  Violin-makinif."  and  th«-  r.'.'.i»...":.T.*r.;««  rirt- 
an;  thone  of  Hn  ini<trurri«.-rjt  'r,y  .*Y'.rvi:vkna«.  be- 
lonjrinx  to  M,  Franfhimiiii*?.  ih':  *»:Wun.iHi  vivl-.s- 
wllist: — Length  of  >jo*ly  fnim  }»a>^  **  >#n»va  Vj 
tidliiin,  "Jft.  ■'»',^in. :  hrciulth  a/rro-a  ny-^-^rr  Vi»»«jtji, 
I  ft.  1  i*i;in. ;  brcurlth  fn:r\>ni*  lowv-r  \fti\\*.  I  ft.  .V.-.in. : 
lin>:ult-h  acroHH  inner  iHMit".  Ii'.^in. :  l«:n;f:h'  of  inn«r 
iMiut  from  corner  to  corner  ip«rrp*;nd[it»ilar'.  tWj: 
li-ngth  from  hiiHe  of  butt«in  v*  notch  off/*  hole«, 
I  ft.  Jl^in. ;  hcijrht  of  t-ifies  upjM.r  )*'intHl  l-iin. : 
lu'if^ht  of  ftidc'H  inner  liout<<.  H!in. :  h<,':;:hi  of  «idc-< 
lower  ImiuIh,  -tlfjn. :  n<'«k  fr-mi  rrhifi  »-f  "rroll  i'» 
Imso  of  butt4»ii,  llfl. :  lr:n<;ih  of  >in(;cT->#*far<i 
1ft.  lo^in. :  li-njfth  of  im';{->j<ix.  4^in.  :  brrodth 
at  widi'Bt  part  of  po;^-Uix  (in^idi.-  inuasurcment  r. 
I  .Un. ;  brt'jwlth  at  n:irTow(.'«»t  part  of  ptj;-box 
(in*'idt'  nu*a»«urfnnjnt )  lAin.  Th*:  la^t  fivo  i«fK.>iire- 
nu'ntM  ore  not  given  Vn*  Mr.  Alli:n,  but  1  have  taken 
thorn  from  fn>in  an  old  violonwUo  of  my  t»wn.  end 
of  otmri^u  they  are  (mly  ajipniximutely  cijrrect.  The 
best  nintorial  is  the  Kiuno  aH  that  iiHe<l  for  violin* 
•^niunely,  nm])lo  for  the  Iiack  .und  sidcM  and  gixxl 
ovi-n-gniincd  pino  for  the  front,  avoiding,  if  po»- 
Hiblo,  all  bleniisheH  and  diHoolouru lions  in  any  of 
the  wimnIs.  I  have  found  it  Homewhat  difficult  to 
priK'uro  the  ]>ino  without  annoying  rexin  mark^, 
although  I  have  paid  .€1  Tim.  for  Hui!i<:icntU^i  make  a 
giMHl  front.  The  maple  back  could  lie  pnwurcd 
I'nun  Messn*.  Broad wimxI,  or  fnmi  Mr.  Hill,  of 
\V amlour-xt root.  London.  Ah  tlit-ne  lirniw  iuh*  go(Hl 
wihhU  and  woll  and  naturally  Hi.>(Uionc<l,  it  is 
1v*(  to  ]Kiy  for  it  at  once,  and  not  undergo 
the  di>supiwuntnu'ut  of  i-oeing  the  wikkI 
warping  and  enu'king  whi-n  worked.  The 
mapio  Iwiok  is  oxiwufivo.  .f-  being  about  the  price 
fitr  a  baok.  although  somo  lirius  have  cheai>er 
•  {Ualitioi;  but  thoy  are  not  always  to  bo  de]>ende<l 
0:1,  )'oiug  often  artitieially  koiihoiuhI.  The  ribs 
vN»*t  .*»s.  A  siot :  but  soo  that  they  are  bmg  enough, 
;i<  \\  ^iMuotiinos  iK'i'urrt  that  ribs  are  given  fur  a 
.  .  «  .:>.  .4  >v':v.  •.'.li  V*..;,'k. —  '  >'.'.;. ^^.l■r-^i^vd  violi.n^'ollo  than  WiU*  designed.   IVur- 

:roo  w^vhI  and  boooh  have  been  n»i«l  for  backs; 
b:;:  ,*fc*  :!io  lutti-r  is  vorv  wt  rmv.  and  neither  of 
;J;om  xory  iiru.iiiiontal  when  ooni)iared  with  maple, 
;;  *.<  a  piiv  to  thn>w  away  time,  hanl  work,  and 
sk:'l  .':i  iuforior  material.  Tho  Si^iteli  plune  tree  has 
,'i  .■;>*i  ustlly  viTV  tinolyiuarkod  wihmI,  and  is  vory 
c ■^^^  :»•  v.se  if  it  oaii  bo  had  pi ii]»oi-lv  om  and  well  sok- 
'",  v.i  d.  v"*!!  :i  r.rs>:  \  ivloui-oUo  it  would  do  well  enough. 
\\  :ur;  I  .-iJt.'U'.i  toi  making  my  first  vinlonoollo  I 
:\  .:':.i  .iro-s:  «iit!i^-ult\  in  gvttiug  information  aUmt 
":'::*  •.h'.."kur>*iM-«'thtl»iiok  aiul  fn»ut.or  finding  any 
—  "■*  \«   *-3.-:  "".'.rk  '.111" ,  syprv  \::u;iic  >v'alo  i*»  work  wiih  ;  but  on  asking  a 


v.^,'*  :*'.«■  "..Nji A :■.:*.'.:;«.  .<  -•'*  \  1 1 ,  "  ^^  <l»<'  *»»"«*  ;^>'l  1. 
.V'.^-  '.x^  ^-.vl  .\ •.:,-;:•  X  tbov  U>}:.iiithms, for  which  the 
l.Y:»ri'.>.v.»>  , :  .i.  »v.-..  ,^;v  ivtiuivinl,  and  are  givon. 
\*,'.  .i;.*'  a1x^\.*xc*.>  :;  ;■»  oa^'.lx  >hown  by  lin»t  prin- 
.■xxvf*!..v.  ,".'.,•  ^.."^■:  \*j;.xr'.:hv.i  ^lllUlu^l  is  1.  and 
liij"  ,**>.,:  »v.-,'  >  :  <,  1  iiAx^  '.lot  iiUi'titl  tlio  ro>t  of 
sJi^  <.:.->;.•.  ".  A-*  •'.  •"..  ,  '.  ;,n  I'l-nu  ;it.-xi'x  iiaturt>.  and 
v-rr»».T:>   ■.-.•  >-.v>  .>".  ..-.I^..  v.^ix.-    0.  W.  lUu  ISNK. 

UN."^'.\>-.     \.  .:    :; -..i    muob   bettor  got 
*    ■»*.■■■   >■.-.•.  .,:  >.^;-.  -w  ,!,v  :   olo.iu  t'.io 
»    ■..-.v.  .  -«:».■.!*.  ;.i:*i  b*:i-.wh  i»»  li>Ji. 
K. 


^^•.•.07:>:    xi»."*.ild   s.iy 
;  ".  V : :  <■  r  .'i  M>  w  0  r.    1 1 0 

:>  ■.•.>I'.    w;:'::    i>v.oh- 

< 

.i  -. .    «.  ...1  ....^  .iiki^  .1 

;•      ..>...  ..      >V'.     I'm     .4 

■'.\      • '"^  ."       "W   .     •  t '»        '■.»*.? 


.\ 


*           ^^            «          '  ■                ...     '...         .   1..     w«  ..  »...«     '«  ....k    ... 

is-               ...  *                ^*               ' 

■  ......     ^ ...%.'.. ,       4\  •  ..K. 

'..."•—'■  •.■■»\           • 


.     V . 


>, 


tnr:   V  I=it  •-*?  a  •.  atcrtrnfin^  to  ^  aiil 
r  »z3i  1  '.rrl-z  -^^r  as  f  ^.*an  inch.  They  wwikA 
i^iHt  r^in  the  pam*  way  ••  •  ifcfc 
.  .  .r:  I  a:::  ^T:$£ed  the  iceaiiuaiieilia 
•vrfT*.    W..TiId  mar  remder  kindljooBfa 
oT-opi'rtunitT  ocnin»aai]Rii 

Ii  it  is  a 'fair  qncftki,  kv 

\  r*  Mr.  !#?*<£  r**:oMe  to  bend  the  huMi4Mtif  1 

-  (lei  a=.  *Zf:^^s.xs  itaiias  iron :  bnt  it  ms  MfcjSil 

-  T  «  wt-iu  asid  :t  was  Jifficnlt  ^>  avoid  cudttfi 
C.zli  1=."  r^*itr  r«s>cninend  a  plan  lor  ^fn^ 
-Ji-^zs — -.T  V  •"•  >.*  or  f-.^ose  such,  and  add  a  lirtkv 
f.r=-i*::  =  f  r  :£*  sake  '.^f  impn>Temeiit  k' 
-in::  zix'.i  zi  -—A.  H.  SMITH,  Edinbni^ 


'■'7-^-.-.^— Atoann.— The  Atoms  are 

li-ci  •■.Ttir  ssuJleft  Ti'lnme  of  matter  thitaik' 
i.:-e*i  ■ ::  V  r  any  f .  .rm  •  1  force.     This  Tohme  ii» 
z^ rintstaily  nnkxi'  -Trn.  and  alwa>-«  will  be ,  iti 
•.-:  -ziz  ■•>  lie  science  of  metaphj'sica.  which  ii^ 
iiiiizV:  ail  wparaw  from  the  physical  ornsl 
ftc:Ti^rt,  "'.■ecanse  the  primary    principle  of 
.>=i£4  r^twten  them.    There   is  mud  eoob 
■  :  :ici*  ?•■=-•:  rises  when   this  diFtinctiooiii^ 
mvie  by  pay*ic:»ti-  in   dealing  with  the  SBifONl 
a:um«.  aio!ecul«.-&.  monads.  Jtc.     In  [^yiics  eoki 
reUii>.'ns  have  been  ma<le  and  establiuied  1 
f.-rre  and  matter  br  t- xperiment;  bnt  the  ^i. 
madetu  illustrate ' the   imaginary  motioiisrf 
a?..»r*  is  never  quite  satisfactory,  Althoa^iii 
leads  to  new  thevries  and  expbrimenti.  It 
makt;  a  few  dozen  ma^eta  frum  lin.toSk.r 
y^.n  can  get  sixme  soihI   illustrative  experir^ 
molecular  actions  by  tixinj;  them  to  pieoet* 
and  floating  in  a  baisin  of  water.  The  li^oRii 
.ohuwn  on  a  screen  by  attaching  thm  ^'^ 

icH^king-glass.  which  will   reflect  the  ligj 

on  touiem  by  a  lamp.  The  magnetf  msjyhti^ 
arranged:  1.  Six  magnets,  with  their  north  fdfc 
fixed  ma  single  cork  float  painted  ged,ikll<f 
balls,  painted  white,  flxcd  to  each  sooth  ig 
Make  six  of  these,  and  the  same  nnmber  with  wk 
south  poles  in  a  white  float  and  six  red  Mi  j 
their  north  poles.  *2.  Six  macnets  to  ftalm 
their  north  poles  on  the  snzface.  and  theM 
number  with  the  sonth  poles  up.  Too  .™SL  1 
make  sets  of  thrce.«  and  fonrs.  as  desirsaa^ 
Pieces  of  soft  iron  similarly  fixed,  hnt  painledfla 
and  white  in  lines.  The  whole  of  the  BBPjJ* 
should  be  arranged  in  a  box,  so  aatobesHv 
tiken  up  and  replaced,  and  great  oars  "W^lj 
taken  to  have  white  and  red  on  the  north  *j 
south  pole  of  each  magnet  rcffpcctively.  1 1^ 
stmic  molecular  models  with  resonaton,  wU* 
moved  by  sound  when  an  organ  pipe  wis  tkWi 
but  they  are  not  easy  to  work.  The  totair  iffjjj 
ratus,  described  in  my  letter  last  week,  isa  eMe« 
molecular  motion,  and  can  be  mcule  mnch  ki|& 
Do  not,  however,  make  models  with  spriagitf 
clockwork  ;  they  arc  more  misleading  thai  ib 
orrery,  and  about  aa  nsefnl  for  instmcticqi  u  ■ 
image  of  the  Hindoo  god  Siva. — J.  SUTCLIFFR 

[:)7:t28.]— Tinman's  ToolB.->ThaH  in 
entirety  are  extremely  nnmerons,  and  fl 
of  a  number  of  machines,  in  ■'^i^'*"',lP 
hand  tix^ls ;  and  a  kit  for  any  partjcnhrycg 
would  depend  up<m  the  class  of  wock  to  hevt 
dealt  with.  Bnt  as  many  of  the  took  hM»* 
number  of  different  uses,  a  lifello  J^gMMjyj* 
skill  can  do  a  great  deal  with  a  Um  flf  thf  wm 
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aanctilly  u«fnl.  If  I  kneir  tucUy  what  wiirlc 
Um  qnnri't  wi»hcii  t»  dii.  I  onild  odviw  him  nc- 
ooidiiiely :  hut  I  will  namu  n  few  QuA  Tiiiutd  meet 
»  toaaerate  mnpt  nf  wrirt; — Sqnur,  wimpiuiaes, 
and  ibir:iri^  fnr  striking  nut  and  I'Utling  trimu  ta- 
qniied;  mnndrcl.  niitmtaki'.  Iwuk  inm.  uiul  funnel 
■telw  (iir  fiinninL'  rvlindrinil  and  cunic  »hiipc« :  Bn 
aih  bloek  and  «I  of  Idiiek  himmcr*  for  riinvax 
fomu ;  ftnvil  and  »(  iif  hiuiiniurB  fur  MiltinjplatiM 
flkt,  atcecttiing.  raisiu;.  planinhioK.  iin'l  iiChur  wet ; 
raller>  fill  purvinp  nnd  Hatting  iA;itcii.  tnhei,  I'c: 
hafathtt.  Btuke,  unil  Brvurnl  Inittum  atakGii  fiir  fiild- 
toy  and  MlKing  BtcsiKht.  hullnw.  and  ruiiutl  fiiTDia  ; 
*  jenny  for  caginic  nnd  tliinpinc :  a  creaite  inm  for 
w&ing.  making  l>cndrti  ^c. :  a  nurse  and  heads  rrf 
vmrinuii  thnpcs  fiir  awkn-nTil  n-i>rk;  a  swaging 
niBchinefur  making  lii'ailf  .tnrt  iinuuncntal  pattomi ; 
■qoare-tiL-Hl  >Lnd  |iaiiin{!  haniineT^,  sbuut  three 
huil-^toverii  itir  j^riifiTin^  JM^uoB^a  .^t  of  puni'heii, 
Ht  of  chi>el>.  dome  i!v<.-(  uvU.  iierrral  tuixvitiii 
BM]let4.  Kvenil  n'llrlcriiic-imua.  lir^pnt,  plit'iv,  wirt 
ntopen.  ire.  If  \  eim  nuiM  tlic  i^iicrist  any  furthei 
wftL  riiect-mFtal  n-iirk  I  Bh^tll  lie  jilDDiunl  tu  ilu  >u 
— KD.  8TCCKEV, 

ttfUan.]  — Idffol.  — The  nm-nra   i>f   iilitainlng 
naney  by  fali*  jiretenrtB  i-.iini»t«  in  n  jni»niijr.-»i- 
tation  III  an  e.<[i^tinK  favl   unil  kncnrldee  nf  ... 
vntrath,  anil  th<.'  inninii'  l-y  tht  pcrwoi  deftantled 
tt  hi*  money  ini  tlir  faith,  "f  the  prettnee.  nnr]    " 
Intenttodcfnind.     niiere  tlir  c-^e  i*  nn  itten 
mly,  thu  tbird  i<f  ihL-sc  in|inilii-Dtii  iii.  iit  emit    , 
imaiinj;.    In  a  trmlemuan  iHtkine  tu  ubUJiL  ftinn 
aparent  imj-mtnT  uf  an  "inrant     mm'a  ilvht,  the 
Intent  iif  the  Undemnan  i>  tii  gt't  hiH  rainier — mit 
to  def nnd  an  Vim".    Nixuiu  ni-rd  pay  the  (li'lit!<  i>t 
■  relative  nnlc'"  he  liki'B.anil  n-i  thi-  tnuhvninn 
gat  nothin);  eseti-l  liv  li-Knl  iinirveilinB*,  n<i  h 
ma  he  dime,  fur  ;  f  bu  in  in  thi'  n'nm^.  he  will 

U*  0B5I.-.— KAPI-A. 

r073:ia.]— Bolder.— ■■Ki-(iiirri*ai  Ciinni-T" 
make  pud  H<!ii>-r,  with  a  little  cxiwriuni-e.  f 
oU  pewter  teainn.*.     Melt  the  pewttr  diiwn   i 
ladle,  tint  do  mit  make  it  ml  hut,  and  then  ndd 
■Mne  anuJl  picnn  of  ]mre  lend,  nboat  the  ^itc  of 
pBiiuy.  ^ving  it  a  Btii-ap  with  a  picee  uf  iron, 
mm  tu  taut  it  irell.  ;ind  tiieii  jwiir  jwt  a  little  on  j 
boa  or  alunc  tdub.  anil  wateb  it  till  it  Reta  cold ; 
4MVbt  then  t'l  !»-  iii  iiri|rht  n<  n  fhrat  iif  new  tii. . 
U  not.  dron  in  '-mt  ni>in-  rnmll  pieecx  irf  lea<I  till 
H  attains  tin:  rifht  eiibiui.— JIU. 

[llT"hl3.]~Bol<ler.— Hy  -^  hard ''  eolders  it  meant 
^>elter  fi>r  liraiing;  iUhii  giilil  uiUl  idlvei 
Whicb  melt  lit  nsl  lirat  ind  iiiiwanls.  .  .__ 
■older,  2  tiu  1  lend  (whiuh  nmet  In-  piire),  melts  at 
Rbont  :il(i'.  A  little  bimnnth  makcii  it  mn  Kif 
mad  nbre.  Theri-  in  no  n-vni  nrhaterei  ulvint  it 
and  the  eoating  mid  ruiiutiiiK  viHi  ww  wi*  merely 
-kllUnir  by  eultinr  if  the  prui-iiuinu  irere  riKbt    If 


water  at  mcalB,  Bnt  ilowly  alwi 
^o<)  miicb.  Whiti'  of  egg  il  had  ; 
ill  kindi  of  ULiicca  ^ad.  pickle 
lupptT  time  IB  oliti  Ihu!.  s.nd  mi  are  sumc  kinds  uf 
,ircj4erve».  Ktcwed  rhulurb  in  the  wurit  of  them, 
perhapa  t  mnrmulade,  perhaps,  the  bent.  Then,  to 
expedite  the  cure,  waph  every  nieht,  at  first,  in  hot 
nter  and  siap,  eupccinlly  all  over  the  scat  uf  the 
oln.  at  thi-  li^ick  <if  the  ueuk.  anil  round  the  cnn ; 
D  half-wniihini:.  Iiut  ttaorough  Kuud  nornlibinK;  nut 
iirgettinji  the  feet  und  legB  up  to  the  kueeii,  re~ 
lemheriiig  that  it  is  tiiH<Bible  to  ilraw  away,  thrnueh 
the  feet,  by  coiitinnal  perseverance,  almmt  nil  our 
chronio  disease* :  po  thin  must  not  be  bBlt-done. 
B^'Ht  Kith  cold  water  in  the  morning.  Then.  Ijv- 
aDd-by.  yon  may  tnke  an  apple  or  tn'u  before  brelk- 
fa>t  every  morning,  and  ugain  in  the  fori-nuon. 
Vary  this  with  a  run  of  ciild  wiitcr,  udnuiionBlly 
witli  n  deti'crtiipiioiif  id  of  linio  juire  (piui)  in  it. 
Sever  drink  nt  dinner  time :  hnlf  an  hour  lii'fure 
that,  if  thimty.  nnd  then  only  cold  water.— fiKSE.-!. 

rii7llJ-^.]—BmbllDyiiaiiie  Worked  by  Toim'a 
Watar.—Ther.'  were  two  hjiIro-mnturK  inch  a»  j;iiu 
dcncrilip.  one  licine  in  a  );liw«caiie  nhowing  working 
jturtA,  the  other  jiiht  nt  I'Qtrfinca  uf  thu  eii>t  nreaili'. 

■  ~ng  a  ilynamii  ligbting  four  or  live  thrue-e.p. 
Lich  they  a^ipnrcil  tu  me).     An  far  as  I 


Hnn.  Orpiiilc  riieoilAry  Kuiii 

MiMd.  Mai  cle  Her.  lis. 

»««(.  Twini-.STB. 

IillU'l.  lIlt-euliliiE  VaelilTi», » 

.  Ijw  fur  Mlmir  (Minnni 


ronlil  jdiIgh  the 
fidhiWB!— Arui-' 

■bont  the  idie 


r  I'inkei!  doll  a 
.  if  t.-i  white 


>>>dliko  li 


rnnld  111 


.■  l.^..i :  but  it  i..  m. 


lalrly  i[wd.— Ed.  Btuckkv. 

[IiTH47.]  —  Heattag'     Surilico,    Oondenasd 

bithelut  nnmhrr.  The  uurd  -conilnot"  shi>nld  be 
evndeHrc  I.  I  w.iut  to  I'imdcii-'i-  the  exIiaiiHt  iiteam  in 
aMirfaeeeiindeD«.'r.  WUI»«nier<irreiipimdentkindly 

lWlp?-TllASET. 

[6714.'>.]— Badc-aoha.— I  would  reeonunend,  an 
tevfng  been  of  inei>timablr  value  to  mywlf  ami  an 
being  cheap,  a  I'uld  sjHiiige  bath  every  morning 
vHh  Bgoud  luu^h  tfiwel  rubbing  down  nfter  it; 
or  ait  for  about  Uiree  niiniilii^  each  niorning  in 
kbaat  t>in.  of  cold  water.  Thii.  with  a  few  ihivrs 
td  "  choiuieal  f.Hid  "  ur  Felliiw's  nyrup  of  bvpn- 
phmphiles  nbonM  pnt  "Hoiumer  and  Tongd''  to 
ri^ta,  and  I  hope  will.— A  FliHUEH  SrFi'KHKIl. 

[67a-lf).]~Back'aolifl.— If  doctur.i  do  not  nndii^ 
■tHid  four  niiie.  it  enn  hi<r>llr  be  «i>eeCRl  that 
anyone  cl»e  ^bu'iliL  Thiriv  yeuri<  in  nut  a  very 
iwar  appruBch  to  ■  Jd  age,  witfi  w'hiali  yonr  complaint 
baa  nuthing  whntcver  ti>  do.  liach-.-iohe  may  ariiie 
Aom  a  variety  of  catwei-.  In  what  part  of  the 
back  i«  the  pani  !oc.i.t«l '/  If  iienm  tbi'  loin«,  it  ia 
probably  due  ^l  gumu  itimmlered  artinn  of  tlic 
Udnryii.  The  d:i;ni<e,  f  nmi  whntever  cnuae.  is  nnt 
talcnraUe.  Ue.irefni  as  to  dint,  drink  no  imoxi- 
oanta,  get  plenty  i.f  franh  air.  ami  n*  mnoh  imt^bior 
BxerciHv  as  yun  can  bear.  Avoid  fatigite  in  any 
fonn  nr  di-grci-.  For  iidvii'e  us  to  meilicine  eiBUnlt 
%  mmectable  piijuician.  The  'juery  iii  nut  snHi- 
oiontljdeflnitiMoenaWoanv.nii' t/idcfino  thceract 
caowu!thcbark-ache.— (i.  Fi:Yt:it. 

[5731H.]— Back-aoll* In    nidy,    first         .   . 

tbero  U  k-HuelhiTii;  very  wrong  in  voiit  diet,  and 
yonr  aymutoms  iioiy  the  »i-''Umi\]nterf  eflurti>  of  the 
tmtat.  Nuwfur  therelii-f.  Aruulcoeee  vntliclv. 
and  take  only  uui'  cap  of  tea  a  ilay,  and  that  after 
work  is  over.  Too  may  driuk  ci«oa  inoteo^  of 
ooffae.  and  take  uu  anpper ;  bnt  once  each  dav.  to 
qna  meal,  take  Himc  of  Niehol  ,<  Fi.id  of  lleiilth. 


MiU«d  mtatt,  new  potatoeii,  euld  podding*,  and  cold 


.jecling  eupj. 
Lrwjienny  pieee,  tlierc  lieinu 

__.     „  length  of  ej'liniler  at  e(|ual 

dintancui  ngwrt,  on  making  3IJ  cnpi  in  all.     Above 
thin  waterwhtvl,  at  t  diatonn!  of  about  -lin..  the 
water-pipe  Ifnmi  main],  having  six  nmall  nozzles 
^orreiipundiiii;  tu  number  of  cu]M  In  wheel,  }>arall('l 
tu  oxiifc.  diHcharM<il  '<ix  small  jetj<  on  CL-ntrij  of  ciijis. 
The  nozzle*  Ijeingesattly  bIbivu  row  of  cu|«  when 
plane    of    same    1*    at    right-angles  to  jet*  from 
nozalva:  thu"  making  rj-lindem  reiidve  by  jetp  nn 
row*  uf  CBp  snn'es->iTdy.     Thu  above    vn*    cm- 
tained  in  a  tin  or  glass  luiJc,  having  outlet  for  water 
at    bott'im,    with    a    small    IiiJe  ilriUctl  in  |;lass 
tlirongh  which  axle  of  water-whe«'l  pawctl  at  thi- 
dido   where  dynamo  waa  driven:  from  the  ajile 
armatnre  of  dynamo  is  driven  direct,  and  whf"" 
axle  passes  tbiungh  hole  in  glaari  fix  a  anial)  cone 
tinplato.  with  concave  side  towards  watiT-whcel. 
a<.  tu  prevent  any  iwiwihility  of  i>i>ray  im  amistu 
The  only  part  of  bIhiVc  motor  I  om  nut  quite  n 
about  i.1  whi-thiT  there  were  acvcn  rown.  Ihcrrfurc 
li  cup*,  or  five  as  duscrilieil,     1  Iioiic  "Gormleis 
Iiad"  will  lie  able  tn  imderiilaDd  thj 
hazy  duscriiitioii  of — A  iSuBPTIC. 

[n7n7'1.} — Oani^like     Hmnfaer    Tiicrolo. — In 

answer  t.i"i:ycli-t."  I  think  his  exm-rieiice  of  the 
genuine  llnmVr  machine  ia  much  diHercnt  to   ' 
of  muit  of  .vDur  readers.     1  think  bii  l)ei.t  ct 
wonldlie  to' return  his  mavhine.  !ea»  the  wheelii 
liuckbone,  tothc  make"  at   Bn.>sl4ra.  who  will.  1 
am  sure,  set  it  riifht,  and  Have  him  the  irunblu  i)£ 
attemjitiug  to  aihipt  Duvn  liearings. — WllKUI.. 

£iT3T"i.]— OonuluB  EtQinbar  TrloTDle. — Iflij 
eeka"  yiiu  mean  the  eagca.  I  woulJiiugga«thal 
a  remcly  might  lie  etfected,  if  they  ore  remiiTalilc 
by  reiilaring  tlicm  with  otfacn  oi  lielter  qnality, 
As  regartlH  the  recent  dineusaiim  on  ball  beuriiigi>. 
it  siiema  tu  ms  Hat  one  of  their  manv  advan ' 
consiita  in  their  capability  of  all.iwius  an  axb 
■■whiun"  blightlv  nwler  a  heovy  luaii  or  iittj 
revolve  without  binding.- B.  B. 

rrj-ITrt.]- Blaotrtclty  in  tha  Kioroaoope,— 
Aithough  nut  atrictly  un  anawer  to  the  iinaaiion  of 
•■  E.  B.T("„"  it  may  iiu"geiit  a  iiaeful  hint  t-i  htati- 
tbat  when,  in  ItHili.  I  woa  invoatigating  the  djs- 
raptivo  elfecti  of  thp  ulectric  Hiwrk — mure  es) 
cially  with  r»ard  tn  the  peculiar  shape  of  the  pi 
fiiratiima  Duu^  by  it  tbmngh  various  niateiliai 
many  eHieriiovntt  wem  carried  on  u|iun  the  atn 
iii  thu  inicTtiscopc.  I  tlieu  funmt  that  a  very  him) ._ 
and  cimveniDol  niethuit  uf  holding  aud  InsiUatmg 
the  terminal  wires  waa  to  paaa  each  through  ahiuall 
gliu  tube  bold  bv  a  bnuu  spring  eli|i.  luuiuted 
ninn  n  jointed  pillar  at  the  corner  of  t)ie  stnj$e  in 
the iamo  manner  a*  the  stagu  forceps,   TItcpomted 
eiul  1^  a  glass  tlipping  tube  amiwered  the  purpu«a 
ailuiirably.     When  it  was  ilcitrud  to  iia«  eparkr 

vertically  through  ail  objuet  in  f.icii».  a  gluaa   

plate  wan  nseil.  Thia  cnnsinWil  limply  n_  _  . 
piece*  of  glaso,  almnt  an  inch  kmger  than  the  )in»s 
stage,  cemented  logctheT  with  awire  between  them, 
the  point  of  whiuh  turned  np  at  right  angles  in  the 
cimtre  of  a  b'lle  dritlcd  tbniagh  the  upper  plate. 
The  other  terminal,  muiintod  na  above,  conlil  then 
lie  adjnatcil  liver  it  in  any  runaired  puiili'in.  A 
small  induction  coil  waa  iuhhI  fur  the  uiirpoae. 
giving  ubont  a  Un.  niurk  with  a  single  liidirHnata 
cclL  If  a  Ln-yib^  ]ar  was  placnl  in  the  eircnit, 
diwhatge  aparlis  uf  mnuh  greater  t-ize  and  brilliancy 
were  ul^ined,  giving  licaaiiful  i'ilect;i  when  viewed 
through  the  niieni-spectroecope.  Cantion  in  de- 
airablc  in  ormdueting  cxperiiiwnis  of  thii  kind. 


irabic  in  ormdueting  experiiiwnis  of  thu  t 
ince    manipidatioii,    dnring    observntionn    w 

engage  the  f '"  ~  -'■--'-  '-  ■ ' —'' 

prodnce  ver; 


hicb 


UNANSWERED    QUERIES. 


»«  »»«*  V'  llftrlrlhir  rt. 


tl.td  [killvis,  iU. 


M.  11intii|!rmi*y.    Tu  Ur.  Ijiiu'art-.'r.  I 

V>.  V'atcIiWTirk,  tn. 

W.  Aliiljsls  of  CtOTwr-wlrca.  f?J. 

IIS.  Wr»II'.ril.«i3. 

snil.  i:;lin.lrtlurlle«.Trolr,*ia. 

i;i|s!  I'lkiiT  UajM  [IV  Tuy  I'lstDla,  tn. 


QUERIES. 


l:<1S!-!.l    Synam 


[»;a7i-.]  -   Condei. 


Iili« iif il.i-'slii> 111  ri-i-  iji  1.1  »"u;i  I'li'ii'iiii.i.    II  a  Dua- 
nniili'iulrii;  Fii|i]iic  were  v,<r)ii--l  at  a  pn-~iTin  ur  Mlh.,  and 

S)1li.  Ill  .13111.  i>ri'>.iiin',aec'Dr<Jliii:tii'h''Tiu-niininM.'ilniMat 

111  raltulafe?«nitluB"lii'l)ll|(e.  -LI. 

rsrsrfl.i— HoiBB-power  of  EnKlna.  -To  "  j.  H_" 
on  "lyvi<-rt."  - 1  havi-a  small  cniilur:  the  ilianHUr  of 
i-cUiiilir  !•  liln.. Hid kiun!.  iil slRik.'  afin.  If  I  nm  li  at 
a\ti--\  iiT  inil  rvnilintnnr  ist  nitiiuu'.  wl.h  steam  at  Wlb. 
IfT  Hinirr  inch.  mmM  ]<ni  kluilly  ti'U  inuilie  lu-]i.  and 


1  anyone  otilige  by 
.  nut-iuctal  kicchan 


layloK  wlial  ><  heot  tn  atuii  a  mi'iL  m  ■•  ,ii> 

Inulaivl  snll>liHr,  Inll  this,  bulaiv,  lai'liiiTr,  l.i  UKnanJt 
reUHTtiE. eiuuiirl.  Jute.  Ac, ibit  wkuIiI  niilMUiint  iIhi  heat 
ui>lic»t-<r.  wlilioiitmUlimoT  alTei'ilni.-  <\-<i  lBt«<sr.  a,'  Itii 
TBcltaliiiirBiu,  long.auiwiljlX'  k-n  M  IriiajInaUclM 

tluD  f»r  siu'li  l»iU-rs^  idu.  aiul  keiitin. )-    N'tw  IIkalku. 

[»7s>ti.]  Tronaar  Stratehera.  «'<.uia  .anjous  ba 
inEnml  ni  Tii  •iitiici.iii  uTKlvc  ilctlKii  loraiiapiiUanceolthli 

ih<irteli1ui;  Jrinn  wi't.  ^^e.Y  1  liavc  alrradj  uvd  tvni 
».i,>l.'ii  *lldiHit  rmuii*  lint,  at  tlinu.-  1<»to  an  iiDBl«hIl]I 
luijinwlon.  wiialil  lllu  Kinnbing  Ix'tter.- J.  T. 

[ji73>ii.]  DeapealnB  Oolonr  la  BedBrlolu,— 
iDliiir   We  s^uhmV  pluil  If  aiifunp  wonlil  tell  at  bew 

tj:MS,]-Palntta8r  Sath.  Will  «>"«■  em.  kimlly 
inWiiiievl.iiHinuIinbiili'lKinlilu'L'iorL'inliitiuwlilU 
Mluur  iliu  lifl'lli  el  »u  OPlinnrj-  biHi?    I'aistkB. 

[E73ii].]    STolaa  in  Flnaliinr  Ftp*.— Kill  *«IM 

li'lialwHid  [itlJomi  riw  bitol 
:bc  wutc-prbTcnicT.  or  uudl 
wnlifi'lihi-t  1      The  aouiBl  li 

1inina|>11>->.ail'l  lieEbMasaixa 
ihi-  Ji  nibiiittiirv  wlilrlinol,  aiMl 


liniiKTl  Tlieyarenuly  iyiii.»lfei'riii»,,"wllili 
riirinits  ln-,UIc  them,  aipl  they  liiml  uiuuli  the  ton  at 
eyllniWuuvit  la  WiTUsUKlillyn^'  Itavenulo  natlia^ 
if  lliiini  wiu  s»Rie  «>rt  ol  ■jnliiu'ii  fllie'l  Ivtvcen  platan. 
liliH'kanilili-'birMeulTliiRf.lt  wiinU  buM  tiieln  up :  Dot 
l.loii't  like  til  try  vlthnnt  luklug  niy  Irh'wk.— Ax  UE 
WmEii. 
[173M.1    Tlm)ttl»*TalTO.-r.naiiTpuel*ll«wrfa 

Btisiin-tlirlil.  1  usiit  uiie  tlial  vuukl  be  e-,!'!!;  WiAed  kA 
ibcc  iIa-I  oIT.  T  liafe  Iweii  lliiiiklnif  ut  ii  lat^'e  lap  i  iHit  1 
,1<,iil>:  If  Ilii'r  eonbl  make  <jui'  \t  ni  a  Gla.  ]il]iu.— AN  INK 


i>  Uiuliliu  " 


EN0LI3H  MECHAUIC  AUD  WORLD  OF  SCIESCE  :  Ko.  l,(«r. 


-qnglan),  «y 

-A.B 

e  »w  GiiOn  pu 
n  rjllndet  ■■Iwed 
tluuTtta.  Otto  by 

Ili'.t»''7ifsc^ 

«'-."i. 

SSr! 

nk  ihafu  to  ndit  dillecCiaii  H  well  ■ 
■at  Znjeotor.-  I   l»ir  an  eilmiu 


line   Mioro.    Object*.  - 


<t  ander  Cover.— Cui  u 
Trickft  ffround,  thv  ch<»pei 


JT  through  r^P''- 


ANSWERS  TO  COABESPOIQEHTS. 

*,•  AllrBmntuKieaUiMiilmtlJiiftddrrurJriillieElinoll 


1.  I'ltt  111 


ilrh  tlu-  rriilln 
letUn.  qwiio, 
w  n-tiln-MN  of 

I  lailt  or  otbpr 

, ».  Kn 

IT  etlncoCluiuU  or  sciiiitlllc  liiruniutloii 
tHvrrcl  thn>iigh  tho  p«t,  <t.  L'.tton  sr^t  In  cnrra- 
iil«utfl.  DDdcT  coTvr  to  th«  EttJtgr.  ut  hue  furw.utlrd. 

•  Atlontion  >>  Mpcetally  clnimi  to  liliit  No.  H.    Tlie 


wUhm 


Tlio  "Sli 


I :  nh.  «oe.  rir.  Hu. 


r<va  pirtlciiJan  of  s  In 


obUglnK  htlpTalncH 


.     riOK  obligo  by  (nil  ciplanatlon.— 

tins  Broken  Babble  of  I«TeI. 

)j  -),  1  atiOuLd  be  ret-y  macti  qL>U^  l( 

<nn  obtain  the  u»  at  motlwr  lorel 
cwiry.— Tiicw.  II.  ILlLL. 

cip«  for  coEDpoaltloD  tiqi  on  tliA  gold.. 
i.lirmiat>'ahol«iy-F,l(. 

iliukder  Canal.— will  >oni>  mdrr 

.  Hiiy,  m  laden  trui't  with  algbl  tona  ol 
1.  lo  ilio  letnl  of  ■  rjliroad  ?— For. 


uIlFG  force;  \Dy  anggeitlonii  wfl 
itatlO.— In  an  atalmot  of  htdni 
nt  tliF  iHurlHt  mclalg  may  tnmaili 

m.  "Will  nn.r  roailiT  of  tlie  "R.  «. 
■  <«.»tanii  rlimriwl  niHhortof  mcltlni 
•J  lnni,frmii»Kto«ilb.!-gous. 
ry.  -liBeonlyMii|i_my  l.(ra«e.»in 


■  rtlfflcollr.- IL  II.  w. 

tlon  Coll.-  Winsome  tellow-nawk 

l.>tanln.)ii<.tlonniiuihliic;    !■  |snini 

ainKP*per.-Vlllan)n»acckliiilly 

1  folntlou  paper  it  dligwd  to  nek*  vtel 
Jlgl»per''f— H.C.P. 


n.XLI.  wlllb«iiDbllKh»< 


"«;. 


i,K-", 


1l  Huith    M.IU.'i 


Hollaiittol      _    .. 

inpT— Ptrplwod  'TDrk-Ili.-tlnB.-F    A    IL— 


yount )  -  11H\  INUfl  (The  qnotlon  li 
atiBVrerofL  Apply  penonally  t  .-  -  - 
O.  O      (The  Blmpltrt  plan  l>  to 


r  Blian>-odB«<l  t«ul. 
-— -  -1  aiialyata.) 

«  polypia,  wltliQulpei 
aSO,  4W,  Vol.  XXSV 


A.B.C.  (Thedllale. 
iww  the  piirpo«»  bu 
pn!la.> — NKW  3v;bmc1 
Uwn.Locloroalaol 


uiiuiil  quloiuo  wlllpiobablyBi 

>oil  Co.,  Sutlonpn'  HnllHwnrtl^.  Ye 
meet  your  waiita.)-- PiruT.    (Tbei 

In  LoBdou,  wlilcli  tay  neii«ai[ouI  wl 
I— B.  r.  S.    (Thanoia  mi  deaerlbe 


you  win  tell  m  what  you  hare  had 
ulTlie.  BaTe  you  tried  ffpenccr^ 
published  by  Lookwood  and  " 

EjC.  ?>— liRO.  C.  PULCIIKIt.     iiuumi  uiiu  mf  uiwi;  in 

into  the  Wanted  Column.)— CflXNTAJCT  HlUDKn.    (The 


Yuu  will  andtbemlnourlAoknuiuheTs.  3  and  4.  Ii>-c 
No.!.  1.  At  WoneaU'r.  Maw,  U.S.A.>— A.  F.  IT..  Anl- 
wnp.  (Holtnpnell  Vol.  V.  li  publlihed  by  Holtnpael 
*DdCo.,U,  CbarliufcnH.  London,  and  we  belleTellie 
prloi  ta  agnlniik    ToL  VL  li  lo  contain  the  "  principles 

TOtiStMiJM.    CD    would    b«  a   jiatuitoti  a-lTertlK- 


woort,  and  UathnaD'a  "Work"  In  Iron     for  Biwtheri 

cIfII  euiilntmlnK  iniutally.  If  jim  prorure  iliei.-ata- 
lifrue  Inued  Ih-  Mr.  l^vm,  Orrat  Jai4Di<in.f<|[mt.  3ian- 
dimter.youirlllftirtali-tofworta.  Si-e  HInU  Xo.».) 
— UVKK.  (It  la  nut  ui  eMy  OBttrr  to 'bo  lilil''k  elotb 
KHttol,  giMn,  UT  folTuv ;  liM  H  (u  bookn.  jiramre  tba 
eatflloKDc  nuntlMMil  Id  inrrliaii  aonrer.)  —  kkt 
ItKAIiKH.  (For  Inll  <lefu^i!luBnf  Tnrl:liih.liot 
wiuurliathi.*H  Vul.XXXV.|in.l»M»r,  1H1.9 
3n.384,«H,Wt.l9r,H9.    i.  ^lere  h  nn  nmsdy 


l-IIIKIllTI'X.  Il,   H.    lit  ll  UL J 

re  pl  tlw  atimn  teeTalnlnit  tlv  allvir ;  lint  you  will 
many  uaefnl  hlata  In  took  Totnmea.  T^  a  imaU 
I  by  cnuhlnv  It  muI  tiHUlvIm:  the  inrsr  In  nltcto. 
>  -Yousu  tlBiixxiR.    ( '  ■-"  - —  -'-■  -  •-•• 

n,  nivl  how  ton 

[1.  Pii.  13U,  su,  in.1- J .  c. «. 


or  ft  ptpa  with  wuur  In  iba  mom  t  >— J. 
mm.  (I'tt  tlic  papm  on  tbr  Uynam'i.  ami  nuoy 
nt  TEpUaLl-  FilRWARU.    (AecuninlBInn  of  all  kliidi 

I  1<een  di-Hrlbo-l  In  back  nuQilien.  Try  p.  K,  Xo. 
.and  look  throairh  the  Inlleei.)— Belhoxt.  (Wi 
!Te  there  li  nothing  bitter  than  plMler  ol  Falk 

II  with  alrnn-wiitcr ;  but  you  wlU  flml  nereral  redpei 
■rk  Toluine«.>- X.  Y.  K.    (A  sketch  wan  itlnm.y- 

:  liuniU-rs.)  -^.  E.  L.  I  Your  aumenlun  l>  pn£^y 
rl<lc  n'r'ei^t  tinim  on  the  tmuilie.  an<)  then  the  Mv 


Zuc>>A.    (Kco  the  Iwllcea  under  head  of  Sllreilmc. 

bcTfwJulySl. "   ■- - 


I  Tliankn  fur  your 
liall  have  the  Jiaper  In  the  ordlnarj 
iMTBlItEK,   Brwirord,     (^lucthlUK   de- 


Julin  Blake,  OafordHitrcwt  Wi  .     .  .  ... 

anil  eitlnale.)- *i:»VKrinl.    (Tliere'  1*  no  tufh  paper. 


nldredscdtoJ  FiKlut-LauilevUaaM.  Dork 
PROBLEM  DCCCCLV  — lA^THE 
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While  to  play  and  mate  in 

80H.TI0S  TO  m; 

B-K  »  1.  A 

3.Kt.B,orrMatea 

KirriCES 


!.  by  F. 


J>PONDBNTa. 

FoUirell  (ulntl 


To  »!,  by  K.  B.  and  StrceipitD. 

INliriBEB.- No  iloubt  yon  «w  In  ihe  Wt  number  tint 
the  ruW  liaTr  lieen  allerul.  Thnr:  would  uos'  be  uotliiiis 
lurtbiT  to  pay  beyond  Ilie  enlrauuu  lee. 

TlIK  following  tKntlemcn  hare  already  jolnc-l  the  Thiril 
Game  Com!.|ion.leuce  Tomiiey  :-W.  T.  llerci-,  F.  A. 
Vinnnt.  W.  KhIi.  J.  Bourn,  and  J.  Plerae. 

It  might,  peihapi.  be  acceptable  to  hare  a  Supplementary 
Game  Tourney  [or  Junior  playen,  with  tlie  aaiue  ruleaaa 

be  glad  to  recelTO  namH. 


I'S^L 


gEFT.   11.  H 

PATBWT     CI 
3ISSIR. 

:(    --^  Syrl-irr  of  Ct 
I 


[,  A  A,  wticli,  bein 


llrxi  |«fi. '. 

t(,^ 

iinliii^.y    • 

V.Tl 

MiHlifl  il< 

1  :t  rh».  ■:.-■; 


■vxsiiiil  |.;.rT.i,|  Ui<Ti»>ni)>iiiiri(f  C't.':4i^  U.«K»;<«    ".  "^'XtJ  ^"' 


■  ;'[  ^' 


I    tim 


t.lii'  liciri'  iif  I  hi'  fnn<:r  imhwic  "*''  *"*  *x%riw  '.'  I 
t)ii-  •vniiliiii);  n'lii'-.  Tbd  Aniinlar  •jm^  ar.-l  :b<- 
tttnnlii'iiii'^  m.m-  ritrmltiftX;  at  •h':  ■•m*  jwir.-. , 
wliiiili  iK  ill  iilfiil  Ibn  imi'ilf'in  r,f  th^  '.nliur;.- 
nvnrtlow  oriliiH:.  'I'tiit  ili-ichariiinR'  cin?  ii-  oudf'  | 
.ti>|iiinil<-  Mril.)i  u  flMifp)  or  flal  hisid.  and  it  ir.  '^r 
uui^  In',  lUli'il  to  nliilit  in  til':  axi-  'if  tli';  irin-'f 

Whi'ii  ill"  i-iiiim  in  lantRi)  <iii  ir  »-i!l  ^^/ai'-. 
iLti  tlic  ii«:il|>i-  sfaicn  butwoitii  the  two  part^  '<,{ 
till'  CDiiiliiliili^  Mini',  ami  jiaM  airing  the  ai>nul:>r 
njMi'r'  [>ii  \]f  I'xu-ririr  fif  the  Huuoii'l  jian  of  tL* 
.;..iiiMLiiijii;  r..ii.'  ;  Uiu  Huiil  will  alw.  iia^->  on-,  a^ 
t.h.M.h.ha'll..-c.)liiliii,iiiKW.no.ttufll-.lh6,-tfti-- 
of  tliiiil  will  .'iiti-r  lb-;  inner caMii(((wh<-iia-'^l; 
Mill  [liisii  mil  tliriiiiKh  h'lIoH  in  itM  fiikii  to  the 
i-iiiu]Kir(.iiii'iit  ill  Lfuiiicijtion  with  tbt-  ovorfluw 
liniiich  or  lU'  cuMuif  until  the  mysci'it  ha-* 
i1r>wii  itH  waller  (nipplj-,  luid  when  iti'-  jirt  i' 
i,i>ti|l>1i>>hii1  tlif  iMtctivu  iiruNHDrc  then  omiTi,:; 
uiMii  till'  iimi*  H'ill  uLu^  it  to  more  and  brinj; 
itH  lUt  <ir  vnlvu  head  to  cloae  both  the  ontlet 
[iMUi  llu-  ii<-a|K'  iipatic,  nnd  what  correiipoads  to 
(W  otiliiiiiry  iiverflow  at  tho  name  time.  The 
iiiji'i'tnr  t!iii.~  iirraii)^  will  work  well  and  feed 
waUT  lit  trriiitiT  tomiwrature  than  ordinary 
injiviiir*  ;  but  to  provido  gainst  temporary 
jviTiiiiw  i>r  1i-akn),'c,  a  nuall  hole  i>i  furiocd  in 
thi'  fUitr  »f  thi'  di-ichar^iiiB  cone  do  that  the 
pa-ifiair  ji-;  will  dmw  in  all  teakajte  or  overflow 
.tud  caUM;  llii-  injector  to  work  "dry."  a»  it  is 
'.r3u>d.  Thr  diHohargin);  cone,  aecordinft  ta 
vMi?  nu>iUlieati<-ii.  h  in  tlie  axiH  of  the  outer  end 
itf  !!i»  i'liuT  casing  which  screwn  into  the  innei 
t-ii.l  oi  ihi'  iunt'r  ctwing.  »o  that  all  are  with- 
draw:: :o^'ibor.  In  another  modilication,  the 
v^ac^ior.^  for  all  tho  pipcH  are  on  tho  sides  of 
'hi'ca^iu^.and  the  vteuuconecoa  be  unscrewed 
ouJ  withdrawn  ut  one  cud.  aad  the  other 
lecual  )act:>  from  the  other  end  of  the  casing 
wiihou:  brenkiug  joints  with  the  iiipaa.  and 
ia$i;->a-l  of  making  the  discharging  cone  a  good 
£l  xai  of  fmall  diameter,  it  is,  or  may  be,  made 
3  liM^<«  St.  and  provided  with  a  collar  or  valve 
>'  -.'.v**-?  against  a  seatiug  in  the  cosing, 
•Ji-zt  jTeventing  the  escape  of  fluid  when  tho 
7»,w.:ti>  f.-iw^uTO  of  the  eiltabli^hcd  jet  n 
".  T^  hi'.ti-r  ccnstmction  also  permits  the 
:::-':--  i^r.s  vi  work  frvoly  even  when  some 
iri- -;:  ■rd:— is  allowed  by  neglect  orothcr- 
■  -^  '  _-'i-'^-au!a:tf  npon  them. 

.-■,  r.^iT^-  >how9  in  longitudinal  section  an 
--■-■■■"  -.'■OT'riinj  to  one  moditiuation  of  the 
.:.T.L-.:  -.  -.rh^re  all  the  internal  parts  aroso 
iTTic^ri  i^i  ivmbined  t<^thet  that  »11  tiie 


izii   'Jin  ^^■=3^-  ■^t''':^  ;a=.  '^  ci?2-i*=*ed  wi' 
.  ii!    i:  '"'  :r  -'■ '  Fu^^^c^i:.  vhich  would 

ni^   -±iz^  i  =j-  V«  =*==ii*-i  That  i:  1 


nf  the  combioing'/iyiDe  or  tu'r>r.  and  wht 

,g  (■)  i*  ecrtwed  out  of  the  enier 
casing  a  and  the  part  c'  is  ramovKl.  the  com- 
pound combining  and  discharging  oones  r  and 
d  can  al«o  be  remaved.  There  u  an  annnUr 
spacti  between  the  eiurior  nf  the  cambining 
cone  r  and  the  interior  of  the  inner  casing  e. 
iato  which  the  steam  or  fluid  from  the  escape ' 
space  r"  when  siarting  the  injector  and  the 
steam  and  water  from  the  overflow  rf'  can  enter. 
and  the  steam  and  water  can  paFU  through  slira 
or  holes  <*  from  the  interior  of  the  casing  r  to 
the  annular  space  f'  between  the  exterior  of  the 
inner  casing  t  and  the  inMrior  ol  the  outer 
caaing  u.  and  then  out  at  the  overflow  outlet 
diiwbar^ 


by  the  diijoharging  cone  J  pa*s  from  the  ii 
terior  of  the  inner  caning  /■  through  holes 
(■'  into  the  annular  space  e\  between  the  ei- 
torior  of  the  inner  uaning  and  interior  of  the 
ontct  casing,  and  then  to  the  dt«duii^ 
branch  a'. 


spreading  i 
liquids.  ~ach  as  benzine.  li:i)^tha.  ia. 
cloning  cloth ;  as  ma  OKiinary  still  in 
tUladon  of  alcohoL  light  oils,  benzine. 


or  any  other  metal  needed  xo  protect  tli 
the  action  of  the  ga^es  passing  thnxul 
are  fined  in  strong  ost-in>n  cases,  and 
good  workmanship  ai«  not  likely  to  b» 
ranged.  For  otduurr  diAilling  pnrpc 
are  «oId  in  six  sizes,  the  smallest.  9m. 
and  the  largest.  I6in.  by  6i^iin.  Though 
size,  it  will  be  seen  from  tbe  principle 
construction  they  are  powerfol,  and 
found  useful  for  alt  pnrpoee*  in  whick 
quired  to  condense  volatile  liquids  with  f 
and  rapidity. 

TliF.  length  of  the  Swedish  Suurwlwi; 
end  of  1881  wu  -.!,31ik.  and  dial  <tf  the 
.  rulways  4,SMk.  M  a  total  of  «iei»k. 
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:'::,-.i:': 


■ r  W...t.,-.  K.i,..,..      A.. 

I.II  UUiikI MmJi., 


■ '"   -  -      -.   -   -vi,/  LkTr  hnlKTM  £ul  b 

.-^  1-r  V  ^  t-ot  «•!  fii?  the  fsTci*.    1 

.  z^-:  i  c  y.i  thi:  ih»  I'ird*  acsdiraDC  1 

:j.-  .-:-■---_  '}  (<  V-  3u>Te  the  heiTj  id 
ii^ :  :tTf  ^'  t  .-X?  libuBr."  Pendopt  had 
•-ir;~    ^    jrfsi     KUB    for   bcT   sull  b-« 


«.w.      M..IN   ii..i.iir. ,  MKW'iilt  "hlxllv  l.r  '  ( 

I ■ (i...  ..MNinlli  IikI>i>H"I  iipLyKl t  I 

hitJ  *iin.  II  li.'i.ii.'  I  111-  Itill iilurj.     A  kn'iiil<''lK'-  j 


«-ly..f  th.il 
<r..uKli  th..|alH,..r.  ' 
iixuht;   iinj..il«.  f..    , 


c^j.  h.'»:i'i.'>'tt!i'"«i™'.'.rtrii'rv."  lij'ii"'  iwriirVii.'  j; 

t.<«i:i.t.\l  In  I'nipiii.-i)   i-\|H-riiiiFiit,  witli  imly  tliu 

!■■,•   ..Miv«».    )>iiiitmi;,    ii^iwr.   Riiii|>»iri1iT,   a 

««.\,..  t.«k..  kiiiltiuKiu'.illi-..  liivM-nhoris  l--II<. 
•  ,w  ,11. III.;      an.l      .-.iiun'r       i-il|;r<kviiii[,      wlri- 

v%svi>   h'D«   ■.niiriii*  li^-kiil   l>y  numlKniiiK  nt  IJn 
».(:.  ..;.  •••.'■,ii::'.IN.  .':».lii>iK  aiul  -aw  niilli.  1' 


Ktbt 
_..       _.  >p 

.  f:^Ttt±.  B^  u  iuti]»]  fonc*  *nbfiR 
-  -jfiSH  llt^ary  than  mliTC  labooT.  libmr 
'     t^"-*''  r  ""^'f '"-■      M*f  binH  mjiiim 

--"  —  "■---■><  >!<<*  the  irork  uf  3<>.>>.'!>  ihoem 
f    Piri*    vik'i  tm   Ftill   to    gn    throngk  th 


i  w^rlld 


yr' 


i.':iii.Uhi.'liwli , 

vn.-r.-liii|;.  Arliiliitli-  ili-liUi» 
I  bi-  >j>ii,  "  At!  iKVhiii  whrii, 
t  i>f  <>\|irru>linii,  iiiii!  Ki-iiunl 
w  hii^  » ill  rmlimn'  oil  ■imilxr 
;-!ii>n-  niv  furnHHl  mily  wln-li 
liunuii  Mini  nml  r.>iu|ii-I,>  it  bt 
t  i<flh.>wi<rtiltn  wlili-li  iium 


ohlfh  pi 

r'.-..-c.j:h  ihi'  (uvitntulktiiiiiiir  fiiL-U 

!■•    lilt'     p^iwtk    Iff    iirii'nrr,    ■ 

i-.t  ri  *i';>  \a\nf  li>  humnii  i)rii|^iiii 

l'  .•».'  uhtii  ii  i*  wientlSpnlly  uiiin- 

:'.!■  !i  IiTk-iiiuM  Epnt-nUiHol  in  M 

\r. :  >;.' ;  tM-\^  may  Id  virwt-1  ■>  thi- 

Tr,:  n\\*\  *hiM  fliMtii  in  tluist- 

>  tkif  i-.ininta>n  iiliM>iTi<r 

sr,  .1  «  n  tij;  plxvi  trhili- _.... 

.\\  ■.■mjvi  I jni  wbrn  the  ny*  of  hrat 
[«'&  tt*  diulinj;  pkTtU-Ir*.  It  in  liy 
w  anJ  TJiQ*  UTif  inflimu«d ;  it  in  l^ 
inAunu*  i<n  thp  ttAai  wdvlii  thnt 
^jvfn*  and  th«  brautcmii'  inIuhtii 
,  ^.  .ifv  all  Xalntr.  id^  abii,  ■icritaiiinl 
"- ;  iiT.i;-  :•>  .iwl  footT.  ft>miinjc  tW  jimt  uf  widicc, 
*""  VvT...  ;>r  TvAivf.iic  nmlia  lif  thp  lightvf  kniiw- 
ooa  v.iif:  i^;;  ;*•-'<  ■".  >iilnTrt>ia->uinoa  m-v  Ui<|>ott. 
Ills  11  i»  »ni  lie  '.^fh;  ,'t  knuwkdgv  th:it  we  arc 
dl»  «uK.\!  ~'  ^stm.-n  NatuT?  thruugli  diimt  pipcii- 
(gtta  Brs-  Tir  !:v7i>;bi-<i*  i-r  tbn«y  which  imluiwii  na 
iipo  w  ;>.'.  t±(  (ip<t::n<'nu]  i]iWFti>in  nuty  be  right 
it* I  "  '~=^  ■  ♦"-"■  r"-'*'^  KNMiu  JimUmm 
fror        '"»"    '    f>.-  — :•.     i*     ball    way    tii    kmiwledgi.' 

i^f  !*»''    .<.*."r-.K5  ">> ;i,*,.i»'"M  th'^'moru  BmSSlrii- 

*  -T     ■    *■'-■"■■■*-   "-n'~  t.i  hnilil  up  tmc  linow- 

*■*  -■'^^  -  ■  ^'  ■-«■!"*  .i  King  pni  upiir  takfndi.wn 

in)"  fc-   :,.ii.in.      ',"=.1  KltiJly  a  thn<n-  in  only  tam- 

ont  Kc^r-    -a^*^.  riu^r.  i<.  a<  Racia'haa  laiil.  that 

the  :^   — —    .f  1^.1=.  I   ~' -i(th  truth  nhin- than  bin 

paim  T*''-  ■      ~-=   -i-i^"^  tistttict  which  tbu  wiirlii 
cvdrawlUE 


l>rirani-in>.  tk':  lav.-t'.i  :.':r. 
,1   .1,.    ,.rf.^.    £7,.:    . 
vreuuif  itV.  an.  t:.  1  a:-:  ; 
:h  uf  it-  {•'iMLitia!  t:^^: 


kth  aii'l  tiK  <n<i:<  '.;  >':.-u:::~:_'-.    X,  -■  ■~.\': 

!    ancii-nt'     »Ti.t.^-l      ;=:*     witi  i:     f*:af 

<■    fi    iiTiiT«    itr    d*;^T.-i-.c>f.      Tb*    r  ■=•*- 

ijuiiK«H     i-f     the     JT  •!??«»';  vc     «••■ -Ttjitt    hare 

jwlilnt    larjpily    t»    ••n:'    kn<^wli-ize   •<<    lifr.    i£4 

have  ({iv^n  a'  inarT~:i'i^t  ■itTi:'-'<^4=t  &•  iht- 1=- 

''"itrial  arte    UVimba^ia  an-l  rc'i'iriti'S  p^'-ctt: 

riilc  ranjf'ii  pr"r>*f»».    Tb*  «?■  r^itiTai  ;**  ■■f 

fui'L  the  in^rtrth'rf  ■•Ianu.itef"^'-f  ar.isa>.  ih* 

trHCcafi*  of  bntlianfinr.  th*  tsita-rsia:-  ••!  j-sl-'i? 
ivllb.  thMiriuin  an>l'cDr"'f  -ii—i*-.  thf-jT-i*!"- 
tifin  of  ak<ihidiv  drink*,  th?  i>;>.'vt-  -f  sikicj 
'  rrar  uhI  Hdtt>«ir< — ill  ihoe  and  ua^Ti^thTr 
nfi  of  klKiwIclgr  bare  l-e™  S ■^.^ -J.t  ^nAtt  ih» 
uiliiun  ..f  law.  N..  iJMU>.t  animal.  7<.*r'ir«<l  fct! 
mul.  |i]ant!i  (rrew.  ^ujiar  f'-nDis:.'!.  btf'-rt  we 
!W  hinf  thty  ilp]iTDdtvi  ~ 


■  ";  r*i.-ii»  a^  ii'  pTiiduc*  fruit :  and 
'-.^i-.t  tal^  as>l  ieem,  th«  very  nri>- 
l:  :  -i:  .»i  :hi  r.iM*  i>l  the  triv.  and  rc- 

:  s.w  Iiitw.-r  ih«\>Tie»  which  miceced. 
zii-Ki  -.■"  .i  Na:sre  hr  intcUiei^t 

£b  T-->i-:  i  fvfMa  t>f  Kiem-c.  then 
'i     i.-.r.  '.    ^ipy-lT  it  to  induslriiU  in- 

>.  1':-^  '  ;!'.  n^i  un-ihiidt  til  make 
:=-   .--  -:.:   irr^     Thiy  il«  mnm  buTC 


■t  milliuD  ti 


A  PettT  lUnn&ctnn 

Li:  =i  tikr  a  tinglp  nan 

T^ttT  r;as^v-ture  improved 


I  uul  Bcin 
iplc  iif  how 


<inl<T 


all    iheiH 


■-.f  Xat 


dirpntd  tii  the  utilities  <if  lifr ;  t»r 


r<.ileniKi 


.    that    1 


/»  awend  a*  Xaturr  d--*ccnd»."  There  is 
Kurcely  a  luruK  indiMtrv  in  the  wurld  which  hu 
niitrMwivvd  a  minhlv  impnlie  hi  the  better  Itnnw- 
li^BCof  air  acquirr^  within  a  hi^drcdTeai?.  If  I 
hiuf  time  I  ciuld  eliow  itill  more  Hrikingly  the  in- 
duitrial  advantageii  which  have  fnllirtred  fmm 
Cavendiiih'ii  dinuuTerj  of  the  wimpiMiliun  of  water. 
1  wiah  that  J  a-old  have  dune  thia.  became  it  wai 
Aildiwin  whii  ffxilishlv  taid.  and  Paley  whu  a*  nn- 
wintly  appnived  Ibe  remark,  "that  mankind  re- 
i|nir«i  til  know  mi  mure  aliemt  water  than  the 
temperature  at  which  it  froze  and  boiled, 
and   the    mude  uf    nuking  T>t.- 


1  b«for, 


they  1 


■  illumined  )j 


the 


Ui  be  the  rE?u1t«nt3  uf  three 
mnditi.mii.  I.  The  lubititntion  nf  natural  f.. reel 
fiT  brute  animiil  piwer,  ai  when  Hercules  used  the 
walcra  uf  the  Alphcui  tu  cleanw  the  Augean 
■tallies;  or  when  a  Kamchadal  uf  Kii.tcm  Asia, 
whii  has  hcea  three  jeara  hiillowing  unC  a  canoe, 
Rnda  that  he  can  du  it  in  a  few  hours  by  fire.  2, 
The  economy  »f  time,  *■  when  a  calendering 
machine  pniducea  the  aama  gloss  t-i  milea  uf  calico 
*  'rican  uvace  giroB  to  a  ft-w  inches  by 
with  the  ahcll  of  a  anail ;  ur  the  economy 
uf  pniduclion,  as  when  atecl  pcm.  sold  when  firat 
introduccl  at  one  shilling  apiece,  arc  now  sold  at  a 
penny  per  doscn  ;  or  when  atccl  rails,  lat«lv  costinE 
ti'i  |<er  Ion,  eaa  luiw  lie  sold  at  £5.  H.  Methods 
iif  utilihinjt'  waste  pnalncta,  or  tif  endowing  them 
with  pnijicrties  which  render  them  uf  incrca-tcd 
value  til  iniluFtry.  as  when  wartc  Bcnp  irim  and  the 

Kill' on  the  ooJi  are  cimv^ted  into  ink;  or  the 
dly-i^nietling  waste  uf  Baswocki  in  Irumfunnert 
into  fragrant  eaaeuecs,  brilliant  dye.',  and  fertilis- 
ing niannre ;  or  when  the  cBcte  matter  uf  animals 
or  old  liiines  i>  changed  into  liicLfer-matt^hca- 
.\ll  thrif  results  are  often  conibiniil  when  a 
•iiu'tc  cwl  is  olitaineil— at  all  event*.  I'wmiiniy  of 
;;nie  and  lirudaition  invariablr  follows  when 
nral  force*  rubi-titute  b 


ial 


tb" 


of    the    ' 


,eiultant  it  the  old  1. 


_..  _..  ,,  „„™..^s  -"B--  "■»•  by  thi 
n  -I.  wnh  its  quadruple  mstcnals,  Bim  si 
tzj=:  ragv  or  tinder,  and  a  snlphnr-ma 
rTtryihinC  went  well,  if  Ibe  boa  eonld  b 
iiii  -j^t  air  was  dtr.  c  light  conld  be  obli 
ti..ciasie<:  bnt  very  ufMn  the  tisu  i 
was  much  longer,  and  th«  ^roceaa  became 
^j1  !••  the  Krenily  uf  temper.  The  emu 
vi  Hil^  wa>  that  a  fire  or  n  burning  lamp  ■ 
i^irht  ihruash  the  day.  Old  Geraid.  in  bh 
If'lt  s'  huw  nrlain  ^n^  were  nied  to  a 
l^ys:  lis;  pait  of  the  cunntry  to  the  oihe 
liadei-biii  liing  beld  it*  poaition  a*  a  fi 
(•.rerr  in  the  arts.  The  jyiiJinda  /oai 
t^<  Rimuns  appean  to  have  been  nmcfl  l] 
iaplemeDl.thuQgh  a  little  ruder.thau  the  t 
sleei  which  Philip  the  Good  put  into  the  c 
the  (Mden  Fleece  in  H»  aa  a  TenresenU 
bifh  knowledge  in  the  progreaa  of  the  a 
in^rinntd  M  prevail  tiU  IS.t.1.  when  pli(q 
:uat-hr*  were  intmdnced,  thongh  1  ban 
amnsed  to  find  that  t^ere  are  a  few  re 
anricnti  in  London  who  atill  stick  to  ih> 
b- 11,  and  for  whom  a  few  ahopt  keepaaai 
plr.  Pbofphorai  waa  no  naw  diacoTeiy,  fur 
been  obtained  by  an  Arabian  called  ^hel 
eighth  century.  Huwevei.  it  waa  forgotte 
was  rediscovered  by  Brandt,  who  made  it 
irrr  •linking  materula  in  lCi>9.  OtbeidiiD 
hi^  hinrever,  to  be  made  before  it  conld  I 
f.iT  Incifer-matcbet.  The  BcisnEe  of  timl 
waa  only  developed  on  the  diaoovery  of  < 
a  centaiy  later.  Time  bad  to  eloae 
chemial  analyait  ahowed  the  kind  d  ' 
which  coold  be  added  ta  [diaaphDras  aa  u  ta 
it  ignita  readily,  So  it  wm  not  till  Itfl 
matches  became  a  partial  inooeaa.  Inhilaitlt 
tbey  then  were,  dannnmilj  in 
poiionona  to  the  m^era,  and  ii 

of  Ibe  ronaumen.     It  TeqniTci 
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Watt  and  Stephenson  will  yield  in  their  turn  to 
more  economical  motors;  still  they  have  already 
expanded  the  wealth,  resources,  and  even  the  terri- 
tories of  England  more  than  all  the  battles  fought 
by  her  soldiers  or  all  the  treaties  negotiated  byher 
diplomatists. 

The  Waste  of  Coal. 

The  coal  which  has  hitherto  been  the  chief 
■onroe  of  power  probably  represents  the  product  of 
five  or  SIX  million  years  during  whicn  the  sun 
•hone  upon  the  plants  of  the  carboniferous  period, 
and  stored  up  its  energy  in  this  convenient  form. 
But  we  are  using  this  conserved  force  wastef  ully 
and  prodigally ;  for  although  horeo  power  in  steam- 
engines  has  BO  largely  increased  since  1864,  two 
men  only  now  produce  what  three  men  did  at  that 
date.  It  is  only  three  himdred  years  since  we  be- 
eame  a  manufacturing  country.  According  to  Pro- 
fessor Dewar,  in  less  than  two  hundred  years  more 
the  ooal  of  this  country  will  be  wholly  exhausted, 
and  in  half  that  time  will  bo  difficult  to  procure. 
Our  not  very  distant  descendants  will  have  to  face 
the  problem— What  will  be  the  condition  «)f 
England  without  coal?  The  answer  to  that 
question  depends  upon  the  intellectual  development 
of  the  nation  at  that  time.  The  value  of  the  in- 
tellectual factor  of  prtKiuction  is  continually  in- 
ereaaing ;  while  the  values  of  raw  material  and 
fuel  are  lessening  factors.  It  may  be  that  when 
the  dreaded  time  of  exhausted  fuel  has  arrived,  its 
importation  from  other  coal-iields,  such  as  those  of 
New  South  Wales,  will  be  so  easy  and  cheap  that 
the  increased  technical  education  of  our  operatives 
may  laigely  ovcr)>alance  the  disaflvantages  of 
inereased  cost  in  fuel.  But  this  supposes  that 
fatore  Governments  in  England  will  have  more 
enlightened  views  as  to  the  vtJue  of  science  than 
pest^  Governments  have  possessed.  Industrial 
applications  are  but  the  overflowings  of  science 
welling  over  from  the  fulness  of  its  measure.  Few 
would  ask  now«  as  was  constantly  done  a  few  years 
ego,  **  What  is  the  use  of  an  abstract  discovery  in 
adence?"  Faraday  once  answered  this  question 
by  another,  "What  is  the  use  of  a  baby?"  Yet 
xoond  that  baby  centre  all  the  hopes  and  senti- 
ments of  its  parents,  and  even  Uie  interests  of  the 
State,  which  mterferes  in  its  upbringing  so  as  to 
iniure  it  being  a  capable  citizen.  The  processes  of 
mind  which  produce  a  discovery  or  an  invention 
are  rarely  associated  in  the  same  person,  for  while 
the  discoverer  seeks  to  explain  causes  and  the  rela- 
ticHiB  of  phenomena,  the  inventor  aims  at  producing 
new  effects,  or  at  least  of  obtaining  them  m  a  novel 
and  efficient  way.  In  this  the  inventor  may  some- 
times succeed  without  much  knowledge  of  science, 
though  his  labours  are  infinitely  more  productive 
when  he  understands  the  causes  of  the  effects 
which  he  denires  to  produce. 

Induetrial  rrogreae  a  Neceeaity. 

A  nation  in  its  industrial  progress,  when  the 
competition  of  the  world  is  keen,  cannot  stand  still. 
Three  conditions  onlv  are  possible  for  it.    It  may 
go  forward,  retrograde,  or  perish.    Its  extinction  as 
a  great  nation  follows  its  neglect  of  higher  educa- 
tion, for,  as  described  in  the  proverb  of  Solomon, 
**  They  that  hate  instruction  love  death.'*    In  socio- 
]QKy,  as  in  biology,  there  are  three  states.    The  first 
Otbalance,  when  things  grow  neither  better  nor 
wane ;  the  second  that  of  elaboration  or  evolution, 
ae  we  see  it  when  animals  adapt  themselves  to  their 
•nTironments ;   and,  third,  that  of  degeneration, 
when  they  rapidly  lose  the  ground  they  have  made. 
For  a  nation,  a  state  of  balance  is  only  possible  in 
the  early  stage  of  its  existence,  but  it  is  impossible 
when  its  environments  are  constantly  changing. 
The  possession  of  the  raw  materials  of  industry 
and  the  existence  of  a  surplus  population  are  im- 
portant factors  for  the  growth  of  manufactures  in 
the  early  history  of  a  nation,  but  afterwards  they 
■re  bound  up  with  another  factor — ^the  application 
cf  intellect  to  their  development.    England  could 
not  be  called  a    manufacturing   nation   till  the 
Elizabethan  age.     No  doubt  cimlI,  iron,  and  w(K)1 
were  in  abundance,  though,  in  the  reign  of  the 
Flantagenets,    they    produced    little    pros|>crity. 
Wool  was  sent  to  Flanders  to  be  manufactured, 
far  England  then  stood  to  Holland  as  Australia 
now  does  to  Yorkshire.    The    political  crimes  of 
ftwin  from  the  reign  rjf  Ferdinand  and  liuibclla  t(» 
that  of  Philip  III.  destroyed  it  lu*  a  great  manu- 
fbotnrin^  nation,  and  indirectly  led  to  Englaml 
taking  its  po8ition.    8|)ain,  through  the  activity 
and  science  of  the  Arabian  intcUei't,  had  acquired 
many  import<int  industries.    The  Mo<»n  and  the 
Hcu'Iscoes,  who  had  been  in  Spain  for  a  pericxl  as 
loDff  as  from  the  Norman  Conquest  of  thiH  country 
to  tac  present  date,  were  banished,  uiul  with  thciu 
departed  the  intellect  of  Spain.  Tncn  the  invasion 
of  the  Low  Countries   by   Philip   II.  drove  the 
VIemish  manufacturers    to    England,    while    the 
ftench  persecution  of  the  Hugiicnotrt  added  new 
menofacturing   experience,  and  with  them   came 
tibe  industries  of  cotton,  w(x)l,  and  silk.    Cotton 
mixed  with  linen  and  wool  became  freely  used,  but 
It  was  only  fn>m  1738  to  the  end  of  the  century 
that  the  inventions  of  Wyatt^  Arkwright^  Her 


greaves,  Crompton,  and  Cartwright  started  the 
wonderful  modem  development.  The  raw  cotton 
was  imported  from  India  or  America,  but  that  fact 
as  regutls  cost  was  a  small  factor  in  comparison 
with  the  intellect  rec^uired  to  convert  it  into  a 
utility.  Science  has  m  the  last  hundred  years 
altered  altogether  the  old  conditions  of  industrial 
competition.  She  has  taught  the  rigid  metals  to 
convey  and  record  our  thoughts  even  to  the  most 
distant  lands,  and,  within  less  limits,  to  reproduce 
our  speech.  This  marvellous  application  of  elec- 
tricity has  diminished  the  cares  and  resp<in8ibilitie8 
of  Governments,  while  it  has  at  the  same  time 
altered  the  whole  practice  of  commerce.  To  Eng- 
land steam  and  electricity  have  been  of  incalculable 
advantage.  The  ocean,  which  once  made  the  coun- 
try insular  and  isolated,  is  now  the  very  life- 
bltxxl  of  England  and  of  the  greater  England  be- 
yond the  seas.  As  in  the  human  body  uie  blood 
bathes  all  its  parts,  and  through  its  travelling 
corpuscles  carries  force  to  all  its  members,  so  in 
the  body  politic  of  England  and  its  pelasgic  ex- 
tensions, steam  has  become  the  circulatory  and 
electricity  the  nervous  system.  The  colonies, 
being  youn£[  countries,  value  their  raw  materials 
as  their  chief  sources  of  wealth.  When  they 
become  older  they  will  discover  it  is  not  in  these, 
but  in  the  culture  of  scientific  intellect,  that  their 
future  prosperity  depends.  Older  nations  recognise 
this  as  the  law  of  prc^ess  more  than  we  do ;  or,  as 
Jules  Simon  tersely  puts  it — "  That  nation  which 
most  educates  her  people  will  become  the  greatest 
nation,  if  not  to-day,  certainly  to-morrow."  Higher 
education  is  the  condition  of  higher  prosperity,  and 
the  nation  which  neglects  to  develop  the  intellectual 
factor  of  production  nrast  degenerate,  for  it  cannot 
stand  still.  If  we  felt  compelled  to  adopt  the  test 
of  science  given  by  Comte,  that  its  value  must 
be  measured  by  fecundity,  it  might  be  prudent  to 
claim  industrial  inventions  as  the  immediate  fruit 
of  the  tree  of  science,  though  only  fruit  which  the 
prolific  tree  has  shea.  But  the  test  is  untrue  in 
the  sense  indicated,  or  rather  the  fruit,  according 
to  the  simile  of  Bacon,  is  like  the  golden  apples 
which  Aphrodite  gave  to  the  suitor  of  Atalanta, 
who  lofged  in  his  course  by  stooping  to  pick  them 
up,  and  so  lost  the  race.  The  true  cultivators  of 
the  tree  of  science  must  seek  their  own  reward  by 
seeing  it  flourish,  and  let  others  devote  their  atten- 
tion to  the  possible  practical  advantages  which  may 
result  from  their  labours. 

The  Importance  of  Beaearch. 

There   is,    however,   one    intimate    connection 
between  science  and  industry  which  I  hope  will  be 
more  intimate  as  scientific  education  becomes  more 
prevalent  in  our  schools  and  universities.   Alistract 
science  depends  on  the  support  of  men  of  leisure, 
eiUier  themselves  possessing  or  having  provided  for 
them  the  means  of  living  without  entering  into 
the  pursuits  of  active  industry'.    The  pursuit  of 
science  requires  a  superfluity  of  wealth'  in  a  com- 
munis beyond  the  needs  of  ordinary  life.    Such 
superfluity  is  also  necessary  for  art.  though  a  picture 
or  a  statne  is  a  saleable  commodity,  while  an  ab- 
stract discovery  in  science  has  no  immediate  or,  as 
regards  the  discoverer,  proximate  commercial  value. 
In  Greece,  when  philosophical  and  scientific  specu- 
lation was  at  its  highest  point,  and  when  education 
was  conducted  in  its  own  vernacular  and  not  tlirough 
dead  lan^^uages,  science,  industry,  and  commerce 
were  actively  prosperous.    Corintn  carried  on  the 
manufactures  of  Birmingham  and  Sheffield^  while 
Athens  combined  those  of.  Leeds,  Staffordshire,  and 
London,  for  it  had  woollen  manufactures,  potteries, 
gold  and  silver  work,  as  well    as  ship-nuilding. 
Their  philosophers  were  the  sons  of  burghers,  and 
sometimes  carried  on  the  trades  of  their  fatiicrs. 
Thales  was  a  travelling  oil  merchant,  who  brought 
back  science  as  well  as  oil  from  Esypt.    Solon  and 
his  great  desoendant  Plato,  as  well  as  Zono,  were 
men  of  commerce.     Socrates  was  a  stonemason; 
Thucj'dides  a  gold-miner;  Aristotle  kept  a  drug- 
gist's shop  untU  Alexander  endowed  him  with  the 
wealth  of  Asia.      All  but   Socrates  had  a  super- 
fluity   of    wealth,    and    he    was    supported    by 
that  of  others.  Now,  if  our  universities  and  schools 
created  that  love  of  science  which  a  broad  educa- 
tion would  surely  inspire,  our  men  of  riches  and 
leisure  who  advance  the  boimdaries  of    scientific 
knowledge  could  not  be  counted  on  the  fingers  as 
they  now  are.  when  we  think  of  Boyle,  Cavendish, 
Nupier,  Lyell.  Murchison,  and  Dar^'in,  but  would 
l)e    as  numerous  as  our    statesmen  and    orat(»ris. 
Statesmen,  without  a  following  of  the  people  who 
share  their  views  and  back  their  work,  W(»uld  be 
feeble  indeed.  But  while  England  has  never  lacked 
leaders  in  Hciencc,  they  have  too  few  followers  to 
risk  a  rapid  march.     We  might  create  an  unny  to 
tjnp])ort  our  generals  in  science,  as  (fcrmaiiy  haj* 
<lone,  and  France  is  now  doing,  if  education  iu  t}ii!« 
country  would  only  mould  itself  to  the  needs  of  a 
Hcientific  age.     It  is  with  this  feeling  that  Horace 
Mann  wrote : — "  The  action  of  the  mind  in  like  the 
action  of  fire  ;  one  billet  of  woo<l  will  hardly  bum 
alone,  though  as  dry  as  the  sun  and  north-west  wind 
can  make  it.  and  though  placed  in  a  current  of  uir  : 
ten  lach  billets  will  bum  well  together,  but  a  hun- 


dred will  create  a  heat  fifty  times  as  intense  as  ten 
— will  make  a  current  of  air  to  tui  their  own  flame, 
and  consume  even  greenness  itself." 

Abatraot  Science  the   Condition  for  Fro- 

ffreaa. 

.    The  subject  of  my  address  has  been  the  relations 
of  science  to  the  uublic  weal.    That  is  a  very  old 
subject  to  select  lor  the  year  1885.    I  be^^an  it  by 
quoting  the  words  of  an  illustrious  Pnnce,  the 
consort  of  our  Queen,  who  addressed  us  cm  the  same 
subject  from  this  platform  2G  years  ago.    But  he 
was  not  the  first  prince  who  saw  how  closely  science 
19  bound  up  with  the  welfare  of  States.    Ali,  the 
son-in-law  of  Mahomet,  the  fourth  successor  to  the 
Caliphate,  urged  upon  his  followers  that  men  of 
science  and  their  disciples  give  security  to  human 
progress.    Ali  loved  to  say,  **  Eminence  in  scienee 
IS  tne  highest  of  honours, '  and  *'  He  dies  not  who . 
gives  life  to  learning."     In  addressing  you  up<m 
texts  such  as  these,  my  purpose  was  to  show  how 
unwise  it  is  for  England  to  lag  in  the  onward  maroh  • 
of  science  when  most  other  European  Powers  are 
using  the  resources  of  their  States  to  promote 
higher  education  and  to  advance  the  boundanics  of 
knowledge.     English   Governments  alone  fail  to . 
erasp  the  fact  that  the  competition  of  the  world  has 
become  a  competition  in  intellect.    Much  of  this 
indifference  is  due  to  our  systems  of  education.    I 
have  ill-fulfilled  my  purpose  if,  in  claiming  for 
science  a  larger  share  m  public  education,  I  nave 
in  any  way  depreciated  literature,  art,  or  phUoaophy, 
for  every'  subject  which  adds  to  culture  aidji  m 
human  development.  I  only  contend  that  in  public  ■ 
educati(m  there  should  be  a  free  play  to  the  scien- 
tific faculty,  so  that    the   youths  who   possess  it 
should  learn  the  richness  of  their  possession  dnrinc 
the  educative  process.    The  same  faculties  whicn 
make  a  man  great  in  any  walk  of  life — steong 
love  of    truth,    high    imagination    tempered   by 
judgment,  a  vivid  memory  which  can  co-ordinate 
other   facts   with    those    under   immediate   ocm- 
sideration  —  all    these    are    qualties    which    the 
poet,   the    philosopher,    the    man    of    literature, 
and  the  man  of  science  equally  require  and  should 
cultivate  through  all  parts  of  their  education  aa 
well  as  in  their  future  careers.    My  contention  ia 
that  science  shcmld  not  be  practically  shut  out  fTOm> 
the  view  of  a  youth  while  nis  education  is  in  pro- 
gress,  for  the  public  weal  requires  that  a  laige 
number  of  scientific  men  should  belong  to  the  com- 
munity.   This  is  necessary  because  science  has  im- 
pressed its  character  upon  the  age  in  which  we  live, 
and  as  science  is  not  stationary  but  progressive, 
men  are  required  to  advance  its  boundaries^acting 
as  pioneers  in  the  onward  march  of  States.  Human 
pn^ess  is  so  identified  with  scientific  thought, 
Doth  in  its  conception  and  realisation,  that  it  seemii 
as  if  they  were  alternative  terms  in  the  history  of 
civilisation.     In  literature,  and  even    in  art,    a 
standard  of  excellence  has  been  attained  which  we 
are  content  to  imitate  be<aiuse  we  have  been  unable 
to  surpass.     But  there  is  no  such  standard   in 
science.    Formerly,  when  the  dark  cloud  was  being 
dissipated  which  nad    obscnred    the  learning  of 
Greece  and  Rome,  the  diffusion  of  literature  or  the 
discovery  of  lost  authors  had  a  marked  inflnenccon 
advancing  civilisation.    Now,  a  Chrysolonu  might 
teach  Greek  in  the  Italian  universities  without 
hastening  sensibly  the  onward  march  of  Italy ;  a 
Poggio  might  discover  copies  of    Lucretius  and 
Quintilian  without  exercising  a  tithe  of  the  in- 
fluence on   modem   life   that   an    invention    by 
Stephenson  or  Wheatstone  would  produce.  Never- 
theless, the  divorce  of  culture  ana  science,  which 
the^present  state  of  education  in  this  country  tends 
to  produce,  is  deeply  to   be  deplored,   beoauae  a 
cultured     intelligence     adds     ereatly      to      the 
development     of     tiie     scientific     faculty.     My 
argument     is     that     no     amount     of     learning, 
without    science    suflices    in    tiie   present   state 
of  the  world  to  put  us  in  a  position  which  will 
enable  England  to  keep  ahead  of  or  even  on  a  level 
with  foreign  nations  as  regards  knowle<1ge  and  its 
application  to  the  utilities  of  life.    Take  the  ex- 
ample of  any  man  of  learning,  and  see  how  soon 
the  direct  consequences  resulting  from  it  disa]>> 
pear  in  the  life  of  a  nation,  while  the  discoveries 
of  a  man  of  science   remain   productive  amid  all 
the  sh(X'ks  of  empire.    As   I  am  in  Aberdeen  I 
remember  that   the  learned   Dutchman  Erasmus 
was  intnxluced  to  England  by  the  encouragement 
which  he  rec-cived  from  Hect<)r  Bt>ece,  tlie  Prin- 
cipal of   King's  College  in  this  University.    Yet 
even  in  the  case  of  Erasmus — who  taught  Greek 
at  Cambridge    and   did  so  much  for  the  revival 
of  cluHHical  literature  as  wcU  as  in  the  promotion 
of  spiritual  freedom  —  how  little  has  civilisation 
to  ascribe   to  him   in  comparison   with   tlie  dis- 
coveries  of   two  other   Cambridge  men,  Newton 
and  Cavendish.     The  discoveries  of  Newton  will 
influence  the  destinies  of  mankind  to  tlie  end  of 
the   world.     When  ho   established    the   laws   by 
which  the  motions  of  the  great  niast-es  of  matter 
in    the    universe    are    governed,    he    conferre«l 
an     incalculable    benefit    nptm     the     intellectual 
development    of    the    human    race.      No    doubt 
the   road   upon    which   he    travelled    had    been 
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i.'.uli-iiiiiH     of     .rtir     virwi 

■1      •li-x-.ivtTj      in      i«-ii'i«n 

niulilbm    i.,.H,    «|,i,>h    Mil 

I ;  ,Ut..i  I.,  ».U™..lnB  lni.Hip|.-.iKr. 


,l.l:.    t.i   f..ll.'.«   Hhi'll  .i^irm-r   l.»^-> 

ill  ».-i.-«,-..  »  lilt.' 

■  ■!    fiiillii>r  il.iii)>cri> 

.11  ttw  rlniKKli'  fur 

ll.--.il.-      Klivh 

i,>.-i..l..«.  s„...v.. 

.m.     TlHiiRh  tlir 

.  .  ri   nw   Intl.-  1. 

«).'<li:.-  whii^i  h< 

■:ii  th.    ,..,...     «... 

n  ,.iir  K<iimit{»n 

ri".  «ir»nla.vl.  >.u- 
l.'.raiiiH'  i-r..>i|,  nr  (>,M-n.  i;..!-rvl'-.  Kiiv.f  ■■.r.'-i 

Ill  Wy.rti.ii,5  T.rr!-..ry.     T...   -^ 

tyjiirvl  liifiiUw-Ki-nuk.  I-.*-*!-*,  mbk^  iv  Sr*;  «T-t 
in.-'  m'.iirK'>H'iicM  t'l'.ri.-ui>_f:-^Tvt^AR'il 
rt.-.nt.-'l  l.y  tw.  ML^-n-  »;«^i.;.  it.  K-ir  .;•». 

-HM'i-  til.;  liiiPtnn-a-,  l,v  fir  th*  ni.-:  am- 
imiwii  rri>ri->i!iiteliiv-  ^  Fl":r".-  fc.*'Vr....<-^'.5 

nun  till'  hiMtf.  (if  Siljpria.  (Inly  t^.  '^.b-z  i- 
iiHi-ici  iif  thill  (•pIt  Bn:    kii'ivo — rii.  /.i>'.i 

E^'-hif)  wttwM  fwhi-h  n.,t  ..r ' =■ 

IliK""- •(  Siitiko.  Iiiit  ill  -^viral 

HiiN'i'iH-    liMit    ..f    Switxi-rluiil.     ,.    _„- 

Anilriuj  mkI    Kiihr-lra  yii»'-ait»   tr-m  ttiv  uiiber 
ilf't>irit->'if  SMiilntxI.  I'm-nia. 

iiiti-rritl  iif  timi:  that  M.-K'iral'-.'  tl 

.      _. ,  i.f  all..tl..rf-ru-<.f  j.Unt  lif*fm 

lliiU  iif  till-  ilIiiitylKl.ini  U  •nf  -if  thf  w:-t  -IrikhiK 
fwlv  ri'VifJiil  liv  ImlinintiiliH;!-.  Il.i 
>»-|-|«'»'.i,  frimi  tfiR  l'ni..iiirm  ilf  I'ntf . 
Iniiil.  iliiiiTiliiid  till  yirarn  n)pu  itill  ruing 
n-iin-n-iilnllfi'  iif  tliiR  hDl^-i'lsM.  in  any  finsntiiai 
Wliiw  ilir  l?tni'iiiuinian  nn'l  thi-  miwl  iiiii ' 
ilinarlifliin  kiiiiWH*  N'm li-n. mnatkaMi-. Iiiw. 
liiiH  lin-n  Ui<>  nuirrh  iif  thi-<ur  jiluitii  fiiuv  i 
i-iirlii'^t  iiianiri-nttttiiiii,  M  will  iiti-diitly  In'  'h 
llaviii"  IhiW  uiilcilibL- tiuwiil  liivt  aiqwaran 
■■ai'li  iiriiirijNil  tyiH-  ut  vi-j(i:liitiiiu,  h'c  may  ... 
Iinplily  Klanrv  at  tnp  ihihIi'  iif  vuliMiiiu-iit  ilerclnp- 
niiiit  iif  ciH-li.  Thin  mi^lit  liv  ilniic  fnim  iwu 
iliiitliii'liiiuiiliKirriow.thf'aliniluti-nnilUinnlatii-e. 
lull  B.-  till-  fiirnur  mmlil  Ip  i«WLTru]ly  affei-t^il  hv 
thr  ili-fi-rli  ill  thi>  Kiiil'vinl  ruaml,  iii>Btt(.in)itwiII 
rriin-wnt  it  ip-aiihinilly.     The 


'-.'—  .-.-.•:  ;tr.iL    Of  the  jirewnt  Son  they 

!-*■  •i'u:  'i;TT  Mrc:imt_aniJd<>ol«l*t»theirr« 

;■*-:  =  ;=.  :z*  *  rtiS  t>M  i«  ««.«* rated,  tnr 

■■'  fiL-iri  ,f  ti-i  E:yTU<l  fnufoiil  fonni. « 

-i-i  k*  i-».  v.-  ;*»T*  anv  ir»«*  in  th*  rwrb 

Tit  (Tfj-:^!.;;  -   value' r.f    ih»    prevailiiit 

^_-L-:,  •  '  f  "ir  ci^.'jledi'ii^  inl'>  iiii*iiochlam] 

. 'ir.-.   i..i.".'.::.;-i«>i'..    ar.ii    iht    latter    agui 

:■  ".■7".mI  ':« lii  r»3Hrt*;iIiinMliniiiiii'hwn 

.    irc^-'t  .;f**tirjh,    Thefirrt  iif  tbewdivii 

.    XTtliiiMC  iy  ih-  fKt  that  tb«  natmal  at 

. '  t:-!  r^wnc  ^Mtaliia<   and   pulypetaloiu  a 

'«-v^-  XBfi^ijv    and   ^ro'iii.^talon^  |daii 

U*'.-ta=Mrfdi™ifii  >.eiiig  the  hiehen  in  p 

irr^—inl  d'Til.ipmnH.      The   ajietalmu  n 

;  .T=.>  t.T-.j-iTe  ptr  cmi.  nf  the  dieotyltAiq: 

f-Vi-.^ariia.  ihirtT-»»vMi  per  cent,  in  the  11 

ta-i  '-::lv  f.icn/vn  prreent.  in  the  livinafloc 

P  \-;*-^.m  a-e  tUv  IK.T  t'enc.  in  the  CtimT 

-  t  »r  cent,  in  th"  Mi<«*ne.  and  f. 

eliTTDBflm*.    The  <JamoiK.'t»l« 

;>Tc  TTu..  1.1  the  Oninnanian.  fiflt-en  ivr  ctn 

"■  ■   ag  ail  dne  allowanee   fnr   thn   fact  t 
ijieti!*  of  the  living  flora  are   nrnr* 

.jwin*    than    either   (rf    the   mhor  ili 

whirh  fait,  tirfiperlv  virwed.  eimrtitute-  ■ 
I-iY..f  of  their  [nvatf-r  n-wney.  this  eviileno 
-«ic  'inile  mffi-'imt  ^.  ei■tabli^h  the  ii 
*i*ve1'»wn»-nt  fif  the  diiiityledon*  a*  hire  ai 
A«  Jtill  farther  ennHrminfi  the  ei-ni-ral 
■Irreliionent  in  vetitaH*  life,  we  olnwrve  tl 
decline  ijf  the  cryptogamie  type*  that  jiredm 
thr-nch'iut  the  Pnlwiiwac.  The  name  it  t 
le-*  extent  iif  the  gyinniwjiennf.  nnd  milalil; 
(.'ypadaceK.  Theni<iniKMlyledon»hBvcal»o)i 
li-.'i'Unrd.  B>  have  the  linver  ni  lanniKhlaE 
lUoitvle'l'iiu.  The  only  one  iif  all  thf 
f unni 'if  Iif e 'if  which  we  can  iKwitivcly  . 
it  tiill  preteires  an  upward  tenifency 
fjan'ipetalinii  iliviiiim  of  the  <lieutyledijB> 
onlew  arrpuled  >iy  hnman  ngcnuy,  »eeni»  iif 
fiirm  the  ilinninmt  type  of  vejtetatiiin  for  1 
gvijiigit'  Epueh. 
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EVOLI'TIOK    \V    THE    VEGETABLE 
KINGDOM.    IV.* 
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.>.»l>Ul  I.,  Sii 
»►.•»  .Ul.'.-li-J  iti 
Blt'l  II1.1.-.I.  Uf,; 
"hal  hi"  rccardfil 

*n.i  thi...  v..nK 


■prem-iilHtiiin  which  in  a  in:rtBlnr>iK|i«rte1iniin'Jti't 
tbi-t»  iti'fffbi.  Collectiin  of  fiiwMl  plaiiti  do  ndt 
wvk  iqirviiilly  for  iiartivuliiT  typiw.  They  take 
nil  ihi'ir  linH,  am]  hence  if  the  chiinreii  iif  preiwrvB- 
tiim  lire  •i|iwl  Air  nil  ty\m,  the  ehaner*  of  GndiiiK 
liUntK  of  B  jiartianLir  typi'  winiM  ilejienil  ;n)ii>n  ita 
ahmulaniv  in  the  dura  ot  the  opneli  to  Ih>  itndicd. 
whilr.  iMiiveracly.  the  tlrpve  li>  wliich  any  type  nf 
plaiil*  in  rernvH-nled  in  iiillurtionH  wmilit  l>e  u  fair 
uu%ii>iin>i>f  jtafilnuidaner  in  thu  ilorn  of  the  kivcb 
i1<iH>h.  The  furli  BUHtalii  In  a  utrlhinK  niannrr  Ihi' 
eurlv  Ri'iieniliiialiiiii  iif  IlTun^^iart.  a)•niIl^t  whicb 
l>r.  I.indler  Mislninicly  inTi>i;;1iei1  uh  lale  iu>  IH:)!;, 
tlint  thi'ri'  hi«  lieen  a  jRiieral  upwanl  tewlencj-  in 
■Irnetural  di'vcloiniu'nt  thnineli  Ihu  ^itucira] 
IH-riiHts.  The  Kiluriau  wnn  the  bi^  iit  ecllulat 
erir|it'i:ani>.  n>n-iiitin{:  prini'i|ially  of  marine  Alpe. 
Till'  ri'ij,>n  nf  thi-  rawnlar  eryiilivMni'  liepan 
with  the  Devuniau  and  eluwd  with  the  Fcrmiiii:. 
(Ill-  fi'm»  eoti'tantly  taki&f:  the  lead  I111I  Iirine 
>tTi<iu;ly  fupiKitted  hy  the  CalamBriir  nml 
l.rpiitiqihyiv)  ihrimfihinit  the  CarNinifttoU''.  The 
eTni»iv|H'rm»  BHumiil  «D]>relnary  in  the  Tria^.  ihu 
t.'ievbi'nr  takllw  the  leail  in  the  Keu|irt  and  hold- 
liie  it  thri>U|;h  the  (tillfie.  then  aiirrentlerini;  it  t 
ihi'  t'linifenr,  which  held  it  tar  up  iiitii  the  Lower 
('ri'taei-'>a».  The  iRi<iimiityleih>n''  lu-rer  held  i 
•i'X.injnt  jii'fiii.'n.  I>nl  inereanil  Bteailily  thrnufh- 
:n'ja  the  ■ ''~'  ''"'  ^<'^'^>'-^'.  Tcai-hiii];  their  hiKhept  ex)ire»iuli 
■{:  «b:ch  '"  *^''  r-^^*-  anil  tlieir  greatest  relatiri'  jirediRDi- 
'\f  !•,)•>■  '  n.\n-'v  I'.i  the  Eivini'.  I>ul  [iroliBbly  attaining  their 
iv-il*.  »  .  hwlii't  aK.i!ttie  lU'vehipment  in  the  Olicorene  ~ 
VS;Stu  '-"•■'  HLwne.  Th.'  iH.-.rtyle-Iim*.  wlii.-h. 
I'.'nun'  t>'    '•■-''.^1}  'hi'on.  nmie  their  rLntnliivrvcdappi'aranor 


THE  DEVELOPMENT   07  THE 
NECTIWQ  ROD.* 

NATURALISTS.  Uarwin  and  i.thrr 
tau;!ht  that  thtro  arc  man)'  nulii 
iir^anii  in  the  anatumy  of  animal*  which  1 
oiainril  from  evneration  to  gcneratiuii.  gi 
liecuming  ■mnllcr  h>  the  time  of  thdir  uti 
h!W  pimw'd.  For  eiiimplo.  the  legu  of  a 
whibe  ri'mote  ouceiitoni  certainly  had  pud 
them,  hut  now  only  the  nidiinelimy  la 
fiiunil  nndcr  a  awwth  exterior.  The  fiiif 
luirw.  the  vliulit  live  neriiM  of  niiliniental 
if  which  mny  lie  traced— the  niiiMIe  finp 
!ver.  having  n-ccived  its  ematert  devel 
.isil  anil  all,  in  the  shape  uf  the  hofit.  n 
himilarity  in  many  Ihingii  of  ovcry-day  lil 
nuintcl  or  chimney  piecoi  in  ruoiui  wbi 
ni'ither  firoplait  nor  rhimnej.  lielng  h' 
.ttam-piiiui.  m  '  " '  "'  ■"—  *"   ■" 

.-„-..  .  huttimii.- —    .  . 

ruiei:  hail  their  nrc  when  gentlemt-n  m 
hiiriuM  and  reqaircd  a  convenient  iillachi 
llieir  vijuniiniiui  coat  akirt*  on  muddy  dui 
The  uinipariaiin  hold*  gwid  in  re^rd 
ncutinK-nidi  of  atvam-engiiiei  und  other  ml 
in  which  certain  exterior  form*,  which  vi 
n«eful,  are  still  retained,  many  engine  c 
being  led  tl)  preaervo  and  re)>r>i(Iuee  ihei 
from  an  unqneBtionint!  liclief  it 
mrrcrtnejm,  or  f-  -    '--'-■-    — "- 


-.  :hf  (Vr...a-j.n:jn.'i<r  Miiidle  (."niw 
.;:;;  ir.  ;h..;  i-  Tirj^iii^  iwcr  Mventy-twn  i»« 
■  thr ;.  Til  kn-  ws:  t!<^a  i-f  the  piohe.  which  if 
:.-  hi^h  J,  iv:.t7.:-igt  ai.  they  ali:>inrd  M  anjT 


u  habit,  which  hai  c; 


l!y  rvfei 
ec  repreneii 


»A.„ 


Thin  I 

e  Ui  the  acciitu pally in{;  cutr, 

ireKeiitine  the  aiu'ient  fiimu  the  n 

the  mnliuval.  and  the  la>t  two  the  ni"ler 
di'partnrc ;  all  arc  from  nicai ureruenti-  u 

I'ig.  I  i*  i>f  cut  iron,  from  a  beam  en; 
by  Itiiult.»  and  Watt  TO  yearn  ago.  ao'l 
UH.':  alittle  extra  weieht  wb»  ui-uallr 
thew  rod#  f<a  a  eonnterhalancc  to  the  pi' 
croMhead.  Fif-  2  i*  the  ■unjl.rella"  t\ 
xittine  of  a  liar  .^f  nmn.!  ri'llnl  iri'n.  andri 
liarf  difpoMd  alwut  ii  and  weld^i  at  thi 
form  the  etub*.  The  ea«t-ir.-n  blwkio) 
maint.iiniheMiffneii..  About  the  imly  i 
irf  thif  rod  now  in  use  are  on  the  ..Id  pumj 
S:huylkill  wairrworkf  in  Phil  j.Iel|>hix  ..nd 
on  Mime  ild  tow-hat*  "S  the  DvIswa;;  7iv 
iai)-nr*liin  i-  that  it  eri^iaated  with  Olivf 

F]<re*enu  (1 . 

_.  which  the  yonng  mxn 

i«  ihdr  fir*t  trip  M  the  W<»!  are  f  iv«n 
niuih  TLiii:.'>ili;.  (ihi  a&alvtif  aoJ  c>'.uil>i 
the  tir>ii3:>t.i3.-it  a:iei:>Qi:f  kt  •';;;:=.  n 
i..anl  eir.:u«v.Iv  £-t«d  for  it*  duty.  Is 
;  r.^,  the  -■  :v~^>  ^<  iifht  and  e**v  se  cil 

•  Bj  WJLLIOt  K.  EaaniJOy.  la  tie  Attmw*  J 
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fire,  the  stiffness  under  compression  is 
ted    by    the    adjoining    forest,    and    the 

taste  of  the  engineer  is  gratified  by  the 
he  end  of  the  kev^  which  he  sandpapers  in 
re  moments.     This  rod  has  its  prototype 

rods  of  the  Cornish  mines,  and  so  they  are 
/his  day. 
primeval  jforms  had  their  influence  on  the 

later  constmctors  after  the  use  of  solid 
had  rendered  them  unnecessary  or  harm- 
we  find  on  the  Ohio  river  the  greatest 
^  toward  excessive  bulging,  as  shown  in 
hich  is  the  front  link  of  a  "doctor"  or 

engine,  turned  from  the  solid.  In  Fig.  6 
t  favourite  form  of  rod,  the  idea  remain- 
the  rod  should  be  large  in  the  middle,  and 

there  would  be  something  wrong  wiuiout 
:al  branch,  which  is  sometimes  used  as  a 
)  when  holes  are  drilled  for  the  support  to 
Is  when  they  are  used.  In  Fig.  6,  most 
A  of  all,  we  find  three  excrescences ;  this 
ntlv  a  lineal  descendant  from  Evans's 
la,'  and  is  taken  from  the  pumping  engines 
go,  all  the  connecting-rods  and  links  of 
c  as  shown.  Whether  these  bunches  were 
rom  the  solid,  or  whether  they  were  stuck 
"  soft  sodder, '  I  have  no  means  of  know- 
y  arc  equally  useful  and  ornamental  made 

way.  In  later  years,  the  speed  of  engines 
Rures  of  steam  having  increased,  it  was 
lat  the  small-necked  rods  were  very  un- 
ory  to  their  owners,  causing  frequent 
9,  untH  one  day  a  notable  thing  occurred, 
ght  man  reasoned :  "  If  these  r^s  bend  in 
:ks  we  will  make  the  necks  bieger,  regard- 
hat  people  say  as  to  their  loo^ ;  *  so  that 

worked  out,  and  parallel  rods  of  locomo- 
2ame    tndy    parallel,    easy  to  make,  and 

well  up  to  their  work.  Such  a  rod  is 
I  Pig.  8. 

Cling  in  the  same  way :  "  If  a  connocting- 
irctofore  made  is  always  breaking  at  the 
d,  we  will  make  that  end  the  lor^st  part," 
as  in  Fig.  7,  was  developed,  which  repre- 
c  new  departure  in  locomotives.  Both 
Is  are  smooth-forged,  with  a  coal-tar  finish, 
as  well  adapted  to  modem  facilities  ana 
lents  as  were  tiie  ancient  constructions  of 
d  Evans  to  their  times. 


9!W  FACTS  ABOUT  TOBACCO 
SMOEJNG. 

«  of  the  opposition  encountered  by  our 
«st  aeainst  cigarette-smoking,  which,  it 
emembered,  first  raised  the  question  about 
1  of  the  use  of  tobacco,  it  is  now  generally 


admitted  that  we  were  right  and  our  opponents 
wrong  in  the  matter.  The  rapid  consumption  of 
the  finely  shredded  leaves  very  dose  to  the  mouth 
has  been  proved  to  render  the  practice 
of  smoking  cigarettes  peculiarly  objection- 
able. Moreover,  it  has  been  shown,  that  although 
the  use  of  a  tube  and  the  provision  of  a 
plug  of  cotton  will  lessen  the  evil,  thev  do 
not  wholly  deprive  the  cigarette  of  its 
objectionaUe  qualities.  We  are  not,  as  is  well 
known,  advocates  of  the  disuse  ckC  tobacco.  If 
moderately  and  wisely  employed,  it  is  a  valuable 
sedative  to  the  nerves,  and  has  an  especially  sooth- 
ing influence  in  the  majority  of  instances.  There 
are,  however,  certain  properties  of  the  tobacco 
smoke  which  ought  to  be  generally  understood.  It 
is  unquestionab^  in  some  way  a  special  sedative 
to  the  heart's  action.  We  are  not  in  the  least  sur- 
prised to  find  it  stated  that  a  considerable  ^opor- 
tion  of  the  boys  medically  examined  for  the  United 
States  Navy  are  rejected  on  the  score  of  "  weakness 
of  the  heart,"  and  that  this  should  be  attributed  to 
the  habit  of  smoking  cigarettes.  As  we  pointed 
out  when  first  directii^  attention  to  the  subject,  the 
sphygmograph  shows  a  peculiar  infiiienoe  to  be 
exerted  by  the  smoking  of  tobacco,  particularly  in 
the  form  of  cignirettes,  on  the  pulse,  partly  due  to 
depression  of  the  heart's  action,  and  partly  to  the 
loss  of  vaso-motor  tone  in  the  arteries.  Those 
practitioners  who  do  not  habitually  use  the 
sphygmograph  in  their  daily  work,  but  content 
tnemselves  with  simply  feeling  the  pulse  with  the 
finger,  may  not  be  aware  of  this  fact.  It  is  a  ImA, 
nevertheless.  To  the  sedative  action  of  tobacco  on 
the  heart  may  possibly  be  due  that  agreeable  sense 
of  quietude  and  of  "  cooling  "  which  is  commonly 
experienced  when  smoking  in  the  heat  of  summer. 
The  points  for  which  we  are  now  specially  anxious 
to  call  consideration  are  these: — (1)  The  infiuence 
of  tobacco  is  apparently  cumulative.  A  warning 
sense  of  excess  in  the  use  of  tobacco  generally 
comes  too  late.  The  pipe,  cigar,  or  cigarette  may 
be  laid  aside,  but  the  depressing  or  nauseating 
effect  increases  for  qome  time.  Nevertheless  there 
is  no  valid  reason  to  suppose  tobacco,  or  nicotine, 
does  actually  accumulate.  (2)  Excitation  of  the 
nerve  centres,  as  by  oxidation,  seems  to  intensify 
the  effects  of  tobacco  when  once  taken  into  the 
system.  On  going  out  into  the  air  and  breathing 
quickly,  the  characteristic  sensations  are  nearly 
always  for  a  time  aggravated.  (B)  A  cigar  or 
cigarette  smoked  through  a  fine  tube  is  generally 
"  stronger  "  in  its  influence  than  the  same  smoked 
without  a  tube.  These  three  results  of  observation 
and  experiment  seem  to  suggest  the  conclusion  that 
the  action  of  tobacco  is  topical  as  regards  the  nerves, 
the  afferent  radicles  being  first  actea  upon,  and  when 
these  arc  brought  under  its  influence  the  centres 


being  affected  from  the  periphery.  In  shorty  we 
indine  to  think  tobacco  is  not  absorbed,  or  if  it  be 
its  action  is  not  due  to  absorption,  but  that  it 
operates  as  a  peripheral  sedative  like  cocaine,  and 
produces  its  general  effects,  as  coca  stops  the  sense 
of  himger,  by  numbing  the  nerves  of  tne  stomach, 
the  central  effects  being  secondary,  and  to  some 
extent  reflex.  It  is  worth  while  to  pursue  this 
subject  further.  We  incline  to  think  tnat  tobacco 
may  be  found  to  have  an  as  yet  unsuspected 
value  therapeutically,  if  we  can  only  arrive  at  a 
correct  notion  of  the  precise  manner  in  which  its 
effects  are  produced,  and  then  determine  how  to 
use  it.  Great  good  would  result  from  the  recog- 
nition of  tobac»o  as  a  drug,  if  only  because  then  its 
abuse  could  be  restrained.  In  the  old  days,  before 
chloroform  and  the  oUier  anaesthetics  were  dis- 
covered, the  use  of  tobacco  as  a  potent  sedative  to 
relax  the  musdes  in  dislocations  and  to  facilitate 
the  reduction  of  hemise  was  a  clumsy  expedient. 
It  was  speedily  alMmdoned  when  better  stnpe^rmg 
agents  were  provided.  It  would,  however,  have 
been  wiser  to  investigate  the  action  of  the  agpent 
more  dosely,  instead  of  throwing  it  wholly  aside. 
— Lancet, 


HOW  TO    MAKES   A  QLYCBBINB 
BABOMETBB.* 

IN  1876  I  improved  Babinet's  barometer  by  sub- 
stituting glycerine  for  water.  It  is  con- 
structed in  tine  following  manner :  A  bottle  about 
a  quarter  filled  with  glycerine,  coloured  red  with 
magenta  or  crimron  aniline,  nas  a  glass  tube  of 
about  the  diameter  of  a  pencil  passing  airtight 
through  the  cork,  which  is  inserted  airtight  into 
the  bottle.  The  lower  end  of  the  tuoe  dips 
beneath  the  surface  of  the  glycerine.  The  bottle 
is  made  to  contain  compress^  air  by  blowing  into 
the  upper  end  of  the  tube.  On  removing  the 
mouth,  part  of  the  glycerine  will  rise  in  the  tube 
until  the  weight  of  the  liquid  column  in  the  tube 
and  the  atmosphere  balance  the  internal  air 
pressure  on  the  surface  of  the  glycerine.  The 
column  in  the  tube  will  tend  to  rise  when  the 
pressure  of  the  atmosphere  diminishes  or  the  tem- 
perature of  the  compressed  air  rises,  and  to  fall 
when  the  atmospheric  pressure  increases  or  the  tem- 
perature of  the  compressed  air  diminishes.  So  far 
as  the  variation  in  tne  height  of  the  column  is  due 
to  changes  in  atmospheric  pressure,  the  column 
moves  in  the  opposite  direction  from  that  in  a 
mercurial  barometer. 

It  will  now  be  seen  that  it  is  desirable  to  elimi- 
nate from  the  reading  of  the  barometer  scale  the 
effect  due  to  a  change  in  temperature.  I  simul- 
taneously observe  the  reading  oi  my  barometer  and 
a  thermometer  at  hand.  I  next  find  the  difference 
between  the  readings,  calling  that  of  the  themo- 
meter  the  minuend.  The  dmercnce  is  regarded  as 
the  rdative  pressure  of  the  atmosphere  at  the  time 
of  observation.  The  divisions  on  my  instrument 
are  one-fourth  of  an  inch  apart,  and  the  length  of 
the  tube  above  the  bottle  is  25in.  It  seems  better 
to  have  100  divisions  than  any  other  number. 
These  divisions  bear  no  relation  to  those  on  mer- 
curial and  aneroid  barometers.  Each  instrument 
is  intended  to  be  compared  with  itself  to  indicate  a 
relative  pressure  of  the  atmosphere.  In  my  instru- 
ment the  degrees  are  marked  and  numbered  with  a 
pen  on  a  strip  of  paper  obtained  from  a  ribbon  roll ; 
this  is  pastea  upon  a  neat  wooden  case  behind  the 
tube.  The  case  has  a  recess  into  which  the  bottle 
is  let.  A  neat  piece  of  wood,  of  thcproper  shape, 
secures  the  bottle,  while  leaving  it  almost  entirely 
in  view.  Two  small  wire  staples  secure  the  tube 
to  the  scale.  If  desirable,  a  paper  scale  may  be 
pasted  upon  the  tube,  thus  dispensing  with  a  case. 
Of  course,  it  is  liable  to  be  broken  when  thus  con- 
structed. The  use  of  a  thermometer  is  scarcdy 
necessary  if  the  barometer  is  kept  in  a  cellar  or  any 
place  where  Uie  temperature  is  nearly  uniform. 
With  a  tube  8ft.  or  4ft.  long,  the  bottle  may  be 
buried  in  a  large  box  of  dry  sawdust,  or  any  other 
poor  conductor  of  heat,  in  a  finely  divided  state. 
The  instrument  will  then  give  fair  results  without 
using  either  a  thermometer  or  a  cellar.  The  ad- 
vantage of  using  glycerine  instead  of  water,  as 
used  by  the  French  scientist  Babinet,  is  that 
glycerine  scarcdy  evaporates ;  besides,  it  will  not 
freeze  except  at  a  very  low  temperature,  and  if  a 
minute  quantity  of  water  be  present  it  never 
becomes  solid.  A  thin  glass  tube,  4ft.  long,  can 
be  bought  for  10  cents  at  the  drug  stores  in  cities. 
The  glycerine  and  magenta  will  cost  less  than  6 
cents.  By  making  an  ornamental  case  one  may, 
with  a  little  ingcnuiiy,  produce  a  beautiful  instru- 
ment. It  will  foretell  fair,  changeable,  and  stormy 
weather  as  well  as  a  mercurial  barometer  costing 
thirty  times  as  much.  One  evening  I  noticed  that" 
the  column  of  glycerine  had  risen  about  3in, 
within  a  few  hours ;  not  a  cloud  was  to  be  seen,  and 
the  day  had  been  very  fine.  Next  morning  there 
was  a  heavy  rain.  The  upper  end  of  the  tube 
should  be  loosdy  filled  with  cotton  to  keep  out  the 
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diuU     Afbcrbl 


uL  After  baviiig  fiicccd  ui  into  the  initiumeiit, 
_-  iluuld  not  be  utuwDi  to  appnuoh  t.  huruoDtul 
j)OMtkia,  fur  the  ci»aiprcued  air  may  bluw*  tho 
culnmn  imt  of  Ihr  tulii- 1  ii  this  doca  not  happen,  n 
luge  nit  bubble  may  Kparate  the  calamn,  and  render 
"tiio  iiutTumcDt  LucUiu.  Ko  particular  dimnuiuiu 
•re  nxinuiU'  fur  cither  the  buttle  i)r  the  tnbe.  Uv 
IioUId  i»  about  iia.  l-mg  uid  lin.  sqnnre.  Tbe 
aui'Dla  in  uacd  mcn-lr  to  rendci  the  ecilumn  murL' 
TUdilv  riiiblE.  Other  euluun  mar  be  lued.  but 
thii  i>' the  moft  btiuliful.  Werefannenpnivided 
with  there  ■ioiiile  ami  lucful  uutrumeuCi.  tbey 
"ikelvbeth.  " 


voulil  mot  likel; 


if  enuld  nfien  be  fuTeUild. 


TEE  WEIGHT  OF  AK  AZE. 

I  WEl£  remember  idt  first  aie,  and  my  eulv 
I'lperieoce  witli  ii.  li  weigbed  4}Ib_  heing 
the  heaciat  une  I  cuuid  find  at  the  time.  I  vat 
•iitA  from  (choal^frefh  fT.>m  a  cluH  iu  natural 
TihiluHiphy,  one  of  my  fanniiitc  itndie«.  I  knew 
ail  abuut  inrrria.  and  had  Iciimed  HimeChing  uf  the 
foreeof  eravily  and  the  laws  nf  falling  Ixdies: 
liad  righily  gueiised  Ihii  ehopping  iruod  mi|;ht  be 
bard  work!,  and  dctermiiied  that  my  knowleiliie  of 


pbj.. 


I  that  w.mld  if 


wrinld 


when  thcyfell.  Mraxe  handlewailt-lin.inUiiglh. 
the  ]i>nce«t  une  in  the  ?tore.  1  hod  hired  a  tr>ugh 
little  French  Canadian,  weighing  about  ISOlb.,  lu 
help  me  in  thLt  vurk.  Wbeo  he  come  he  brought 
mn  Kie— a  mere  tuv  I  called  it.  I  think  it  weiehed 
S^lh..  with  a  hoodie  only  ^llin.  lone-  I  told  hmi  I 
hod  a  fair-tiled  job  fur  bira,  and  tbought  it  would 
pajr  him  to  huv  a  full-giown  oie.  He  amilcd  and 
«aid  he  gueived  liis  wonld  do,  1  tried  to  explain  to 
him  the  bcautiis  uf  n  hesTy  aic  and  the  wonderful 
adiantajfe  of  a  b'ng  handle.  Bnt  it  wot  all  in  rain  : 
'        '   le;  he  could  not  understand 

rsnothinuof 
tu.)  bud  that 


advantage  of  a  b'Ug  1 
Iwaionly  wa-ting  ti 


Wtwen 

decider!  that  we  would  w 
fir-It  day 


I  mijl 


tht  shon 


-    —    ^through 

the  woods,  and  rather  pitied  the  poor  fellow  wbt 
was  drumming  away  with  his  little  oie,  taking 
alxmt  two  blows  to  my  one. 

Pr^seotly  I  bod  to  stop  to  rest,  and  then  again, 
and  still  again :  hut  Jue,  my  man,  kepi  pcckint: 
away  quiaUy,  steadily,  and  easily,  Every  few 
minutes  I  would  stop  tt>  taku  breath:  bnt  Joe 
oeemed  perfectly  able  to  do  all  necessary  breathing 
without  sUipping  hij<  work  for  the  parpm^e- 

When  niKht  ennie,  ne  piled  np  uur  Wuud  and 
le's  pile  measured  IJ  curd  ;  miui 

1  hod  planned 

rymg  Joe  anuther  Icfsun  in  the  evening,  to  see  it 
Dould  Dot  make  him  understand  the  elemeDtnrv 
principles  of  wuod-cuiting  and  the  philosuphiu^ 
requirements  of  an  oie.  llut  when  tiight  came  I 
-decided  that  perhaps  it  would  be  as  well  to  let  bim 
go  on  in  isni/raiiec  :  and  thereafter  remained  silent 


iring  the  earlv  part  of  the 
Lg  Joe  another  lc)'son  in  th 


worked  together. 


have  bought  hir 

than  its  predeci 

Whenever  I 


t  lame,  and  stayed  at  hi>m< 

id  a  half  on  usual. 

■be    woods  again,  Jue  and 

t  many  days  poiied  before 
buying  a  ligliWr  Kxe  and 
every  axe  and  handle  that 

nhaa  been  lighter  and  shorti! 


r   1   selcc 


reight 
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length  iif 

getting  out  of 

place.    The 


more  and  better  w,      , 

.    L  word  nf  caution  ti>  the 
need  wuud-choppor  when  aliout  to  pun 


THE  death  is  announced  of  Colonel  William 
YoUand,  C.B,.  F.It.S.,  the  well-known  in- 
■pector  of  railwajB,  b  poat  to  which  he  was  ap- 
)iointed   in    lS."i4.    Col.  Tolland  obtained   lua 
eommi^lnion  in  the  Eoyal  Enifinetra  in  Iftltf,  and. 
served  in  Canada  and  on  the  Ordnance  Survey 
Kng-land  and   Ireland,  during  which  period 
of  hid  li  fe  he  superintended  the  publication  of 
ontronomical   oliservationR    made   with   1(01013- 
lien'*  zenith  sector,  and  aftorwarda  with  Airj's, 
the  latter  being-for  the  purpose  of  determining 
latitudes  of  varioiiB   trigonometrical  stn- 
*  in  the  United  Kingdom.    The  deceased 
bom  in  ISlu. 

ent.  L.  Brault,  of  the  French  navj.  who 
had  charge  of  the  meteorological  aervice  at  the 
dfput  def  Cartas  et  Planii,  Paris,  and  was  the 
"  sevt-ml  uwfnl  meteorological  works, 

tly  in  hamCTs,  while  encaged  in  the 

important  labour  of  extracting  and  tabulating 
ob.serrations  from  chips'  logit. 

St  important  news  of  the  week  in  the 
aptronomicnl  world  is  the  various  observations 
of  the  new  star  in  the  Andromeda  nebula, 
which  will  be  found  detailed  at  some  length 
elsewhere. 

Dun  Echt  Cireubr,  Xo.  !l«,  announces  the 
dL-^covery  of  a  new  comet  on  August  31,  by  Mr. 
ItrookH,  of  Rochester,  N.Y.,  and  the  code  tele- 
gram from  Prof.  Krucgcr.  of  Kiel,  staten  that 
it  was  obwrved  bv  Prof.  Pickering,  at  Cam- 
bridge, Sloes.,  on  Sept.  a-7  G.m!t„  in  R.A. 
13h.  l:im.,  X.  Doc.  riii"  37'.  The  daily  rootiona 
'tatedto  be  minux  ^im.  12k.,  plus  11>-;  bat 
there  would  ap|ionr  to  be  some  error,  ae  Col. 
Tupraan  revs  that  the  place  for  Sept.  7,  ut  10 
«.M.T..  was  R.A.  Hh,  flm„  X.P.D.  51°  17-.  Mr. 
V.  A.  Common,  of  Ealing,  discovered  the  eomet 
ndependently  on  Fridoy,  Sept,  1,  and  yivea 
the  approximate  position  then  ax  It,A,  lIUi,  ri'ita., 
X.P.D.  22"  20'.  Mr.  Common  gives  ita 
diameter  as  fr  ;  but  the  telegram  puts  it  at  ;!',nnd 
says  that  It  is  a  circular  comet,  as  bright  as  '.ith 
mag.,  with  some  central  condensation,  but  no 
tail.  Col.  Tupman,  however,  saya  it  ia  a  faint 
object,  lc8«  than  'Jth  mag.,  with  neither  nucleus 
nor  taiL 

Prof,  C.  H.  F.  Peters,  Litchfield  Observatory, 
Hamilton  College,  Clinton,  N.Y.,  discovered  his 
4.^rd  small  planet  on  Aug.  lii,  raising  the 
number  to  219,  The  obtfcrvation  having  been 
announced  by  telegraph,  the  planet  was  detected 
by  M.  Bigourdan,  Paris,  on  the  18th  nit. 

That  discovery  was  quickly  followed  by 
another,  tor  on  the  evening  of  the  3rd  inst, 
Herr  Palisa.  of  Vienna,  found  a  minor  planet, 
thua  bringing  the  nomber  of  these  bodies  to 
2.^0.  The  following  are  the  particulars  of  the 
discovery  :— Sept.  3,  fh.  f)3sec.  (G.  M.  T.)  It.A., 
•13h.  .H4m,  44s. ;  X.P.D.,  100°  H'  33';  daily  motion 
in  right  ascension,  4SBec.  decreasing,  in  polar 
distance  3'  increasing  ;  mag.  1 1th, 

Tattle's  comet  does  not  appear  to  have  been 
noticed  anywhere  except  at  Kice.  The  peri- 
helion passage  occnra  on   the   11th   inst.   (to- 

With  reference  to  the  lightning-struck  trees 
in  Richmond  Park,  Mr.  G.J.  Symona  says  that 
they  stood  on  ground  near  to.  but  a  littloloiv 
than,  the  White  Lodge  ;  that  their  reapecti 
girths  at  3ft.  were  lift,   and  12ft,,  the  trunks 
being  23(t,  apart.    There  are  three  other  trees 


srienecd  woud-^boppor  whe 
1  aie.— .l/iaiij  Citliralur. 


DyeiiiK  Straw,  Willow.  &e.— Tueiiea  1 
oolour  t.,  the  willow  u-ed  for  lasker-  and  . 
woven  ware,  let  the  mar.rial  remain  from  tt 
t.i  twenty  hvura  in  lukewarm  water,  and  dijjping 
it  A  BuBieicnt  length  of  time  in  a  dye  BuiauoHod  of 
Gre  parts  uf  ground  fu)<tie,  three  uf  KuljAiate  uf 
eopper.  five  til  iulpbatt-  uf  iron,  and  four  uf  ereaji 
i.f  tartar.  The  dye  shuuldbo  kept  at  a  boiling  heai 
fur  half  an  hour,  to  extract  the  colour  fr>im  thi 
fnitic  and  disfolvc  the  other  ingredirnt«.  after 
tthi.-h  it  mayln-alliiWfl  to  cool.  A  small  quaniii 
of  logwurf  added  will  *iuielimes  improve  ti 
eol.mr.  Th,,  ,anie  ,,r.,  ■i-,';  niav  b.-  u-*d  for  i-.,)..ii 
in^  the  variou-  f.-.l.ri.-  ..f  «-)ii,-Ii  sunim.T  ha!^  a 
made,  such  »■*  nran-,  jidlm-Jeaf.  ^jss,  i-c. 


presents  the  most  interesting  cfi'ectH  apjieora 
have  been  cat  through  horizontally  at  about 
311ft.  above  the  ground  ;  the  npper  portji 
comparatively  little  injury,  but  the  lower  part 
i.snotmerelyatrippedof  its  bark,  bat  burst  open 
in  a  very  intense  way.  Spikes  of  the  atem  several 
inchesthick,  and  lUft.  or  inft.  long.atnnd  out 
from  the  trunk  (somewhat  like  the  ribs  of  an 
umbrella  before  it  is  fully  opened),  and  grii 
between  themselves  and  the  centre  of  the  tmnl  , 
br.'knchea  which  fell  from  the  tipper  part  before 
they  had  time  to  reclosc,  while  the  ground  for 
peThaiis2i"jft.  around  is  strewn  with  bark  and 
fragmcntHofthetrunk, from  scraps  like  luuifi 
matches  to  piece;"  which  some  men  could  m 
lift."  Mr,  Sj-roons  asks  what  produces  the  di 
rnptive  force,  and  why  are  oaks  and  elms  1 
e.-T>ecial1y  liable  to  lie  Blruck. 
At  a  meeting  of  the  liojjton  Qiass.)  Scieatilio 


Society,  Mr.  H.  P.  Curtis  read  a  paper  on  -Ha 
Acoustics  of  Thtmder,"  in  whiii  he  slated,  u 
the  result  of  ten  yeara"  observation  in  Europe 
and  America,  that  he  had  heard  thunder  it  i 
distance  of  100  miles  from  the  flash.  Oth*/ 
Dbservers,  by  timing  the  interval  between  fla^ 
and  HOund,  made  the  distance  130mil(«!  Per- 
haps they  worked  by  the  sound  from  afiidl 
they  omitted  to  observe. 

Mr,  W.  Oldham  Chambeis,  scototarj  of  th* 
Xational  Fish  Culture  Aaaociation,  layithat 
from  obserrationa  he  has  made  at  DeUtonl 
Park,  he  is  convinced  the  catfish  does  not 
molest  other  species,  neither  does  it  siiMst 
upon  live  food,  but  npon  roftiBe — it  beings 
bottom-feeder  and  a  scavenger.  The  whitefiik 
(Cci/rjJiMN*  albui)  is  quite  harmless,  growl 
rapidly,  is  very  prolific,  and  makes  eiceltat 
food.  Much  BnooBw  hae  been  attained  in  rear- 
ing it  at  South  Kensington  and  at  DeUforf 
Fishery  ;  and  next  year  it  in  hoped  to  btld 
ova  on  the  targe  scale  with  a  view  ofditlri- 
bating  the  fry  among  the  Scot«h  lakes. 

The  Xational  Fish  Culture  Aswyrfation  itxt 

invarded  by  the  RefvbUe  a  large  supply  o( 
young  soles  and  bnll  aa  a  present  to  Qa 
(^vernment  of  the  United  States,  who  ait 
desirous  of  making  further  efforta  to  projtgise 
the  best  of  our  flat  fiohes  in  their  waters. 

..  series  of  meetings  in  conneotioti  with  lit 
East  of  Scotland  Union  of  Satuialisti  n« 
commenced  at  Kirkcaldy  last  week,  wha 
Prof.  Geikie  delivered  an  addrem,  in  whiciibi 
said  that  thej  did  not  mean  simply  to  obtuB  * 
complete  census  of  all  the  rocks  minenh  ■ 
fossils,  and  species  of  plants  and  animals  in  tit 
East  of  Scotland,  but  to  ascertain  how  that 
distribution  was  effected.  The  chief  aim  of  tii 
Union,  then,  ia  the  careful  and  eihnustive  (ol- 
lection  of  data  which  would  render  possible  ll« 
elaboration  of  a  complete  natural  history  d 
the  East  of  Scotland. 

The  Iron  and  Steel  Institute  held  its  autain 
meeting  last  week  at  Glasgow,  when  several  ii- 
teres  ting  and  useful  popere  were  read,  and  nunr 
pleasant  eicnrsions  made.  The  iron  taitd 
tlcotland  was  dealt  with  by  Mr,  Rowan,  and  Mr, 
J.  Riley  gave  an  account  of  the  Rise  and  Pro- 
gress of  the  S«)tch  Steel  Trade,  and  also  dt> 
scribedanerperimentalcupolafumace.  ApipB 
on  "The  Forth  Bridge,"  by  Mr.  B.  Baker, wm 
intended  as  a  preliminary  to  the  visit  paid  I7 
many  of  the  members  to  the  works. 

The  quarterly  meeting  of  the  Coalville  Bimd 
of  the  Amalgamated  Society  of  Bailway  SB^ 
vants  was  held  recently,  and  aft«r  the  tnuofr 
tion  of  routine  business,  Mr.  C.  E.  Stretton  de- 
livered an  address  on  railway  mutters,  in  wbk* 
he  toQched  on  permanent  way,  ancient  iBi 
modem  :  locomotives  and  rolling  stock  :  coo- 
tinuous  brakes,  injectota,  and  valve-gear ;  brsai- 
ing  of  crank  axles,  signals  and  block  systems, 
accident  returns,  tc.  Mr.  Stretton  urged  lilt 
f  proper  appliances  are  not  provided,  it  ■ 
infair  and  unjost  that  servants  should  beat  oil 
the  blame  when  disaster  occurs. 


anil  back  again.  As  mentioned  on  p.  SliJ,  Ab(. 
2i*tb,  she  made  the  trip  to  New  York  tni 
Queenatown  in  li  days  5  hours  31  minutes,  sal 
has  now  accomplished  that  voyage  in  12diyi 
12  hours  32  minutes,  giving  6  days  7  houn  t» 
the  return  trip.  The  Etnria  embarked  h« 
passengers   at  Xew   York   one   Sattmiav.  and 

Inndotl  them  in  Liverpool  c-  *' " "* 

the  next. 


1  the  afternoon  cf 


:.  G,  C.  Koume,  BA..  of  Xew  Collejfc 
Oiford,  an  ex-coptain  O.U.B.C.,  ha.*  taken  a 
passage  to  the  island  of  Diego  Gaicia,  in  tte 
Indian  Ocean,  where  he  intends  t*  remain  wn* 
months,  and  make  all  the  collections  and  ill- 
vestigations  he  can.  Mr.  Bourne  has  just  taken 
a  "  first"  in  animal  morphology,  and  the  Eovil 
Society  have  made  a  grant  of  :elOO  towards  nit 
e.tpenses  from  the  Government  fund  at  ibeli 
disposal. 

The  treasurer  of  the  French  Aasociatian.  *I 
the  meeting  held  recently  in  G-renohl*. 
announced  that  the  association  had  a  fmnled 
capital  of  £20,000,  and  aa  annual  subscription 
of  £3,2.'jO.  The  society  is  to  be  amalgamated 
with  the  Association  ScientiGque,  fonuded  bf 
Levorrier.    The  neit  meeting  wUl  be  held  •* 
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M.  Pniitcur  is  at  hia  coantry  retreat  in  tlie 
-Jnro,  perfbctinj;  &  method  for  nesiinQg  to 
nniranls  exernrtion  from  hydrophobia,  whiah 
"n'ill  also  be  efflcacioas  in  the  case  of  man. 

The  lioyaJ  Victoria  Hall,  ^'ateiloo-bridge' 
TCMtd,  haa  now  opened  for  the  Beaaon  with  a, 
lugrhlf  attntctiTe  and  diveniGed  progTamne. 
TbDraday,  like  t^aturdAj  and  Mondaj,  will  at 
present  be  a  Tariet)>  night,  bnt  it  is  intended  to 
recommence  the  Bnllad  Concerts  in  October. 
Among  the  variety  BrtioleB  will  be  recognised 
■the  names  of  mnny  old  favonrites.  The  lec- 
■tares,  which  will  lie  as  before  on  Tuesday 
•veningH,  begin  with  a  seriea  by  Prof.  Maiden, 
for  ten  yeaw  lecturer  at  the  late  Royal  Poly- 
technic, the  subject  of  the  first  being  "  A  Tour 
in  Irelajid,"  illuxtrated  by  TO  dioramic  views. 
On  Wednesday,  cbere  will  be  a  seriea  of  Aiieanlte 
at  Arms,  nn'der  the  management  of  Prof. 
McCaffrey,  together  with  performances  on  the 
-flying  trapeze.  On  Friday  evenings  there  will 
"be  the  usual  Temperance  Meetings,  followed  by 
•hort  variety  entertainments.  Tlie  aim  of  the 
mnnngemcnt  ha»  tjci^n  to  suit  aa  many  tastes  a^ 
possible  by  rendering  the  entertainments  givon 
Bt  this  hall  literally  "  variety  "  ones. 


icid.     In 


A.  New  Exploalve. — A  new  ei[i>lr>9ive,  Icnriwn 
as  hellhuBitf,  whiL-h  has  been  invented  by  Heilhoff 
and  Grusun,  hna  been  iobjected  to  oomparBtivc 
teiaU  M  St.  Petersburg  toEsther  with  nitco- 
^yoerinc  nnd  ordinary  gunpowder.  It  b<  a  solution 
of   >  nitrated  organic  combination  (napbthiUi — 

phenol,  benirnc,  itc).  in  fuming  ni"~' "^ 

prepanng  the  hdlhuSite  triad  in  tha  u>.|r;i  uuiruui, 
bimitro-beazene,  a  nilid,  inexplosivo,  and  badly 
boming  body,  wu  used.  At  the  Sni  trial  glau 
iMttles  of  20  cubic  cflutimHrea  contcuta  each  were 
Slled  with  ^  grammes  of  the  rosinctive  eiploaive 
•nbatances,  and  corked  down.  A  tube  lilled  with 
Cnlminate  of  mercury  was  piiMed  through  the  oorki, 
k  slow  match  being  atUcbod  to  the  outer  end  ul 
Uie  tube  f.ir  the  purjiow  of  ienition.  Bach  of  the 
lrottle.4  thui  prcpnrifld  wa*  jiTieed  -m  a  trunoitcd 
Done  of  lead,  the  apper  diameter  of  whiiih  was  -I'f^ 
bantdrnttres,  its  lower  A-6,  and  ita  height  6.  The 
Bone  it«lf  stood  on  acoBt-iron  plate  S-,i  centimttrea 
fcbick.  The  deformation  of  the  loadeo  cone  by  the 
UAioD  of  the  expluaives  muld  couaequentjy  be 
haken  ai  a  mcainre  of  their  reipeetive  destmetivs 
^wer.  The  eiplosiun  of  the  gunpowder,  as  was 
anticipated,  cauwd  no  changoa.  By  the  eiploeioa 
"  *   "         itru-glyeerioo    the  eone  w»a  compressed 


the    diameter    of     the    aurface    had 
_.  '6  centimetres.     The  explosion  of  the 

b^huffite  caused  much  greater  changai.  The  sur- 
hce  of  tbo  cime  was  completely  torn ;  pieces  five 
Mnfcimitrfi  long  an'I  two  centimetres  thick  wore 

kait  of  the  cone  was  still  a  compact  but  entirely 
lefaoed  mus.  At  the  second  experiment  bottles 
[«f  26  gmmmes  each)  filled  with  the  various  es- 
ploaive  sabstances  were  let  into  corroapouding 
Kritiea  bored  into  the  face  at  fir  blookii  of  similar 
limenaioni.  In  exploding  the  gunpowder  the  block 
wmm  torn  into  four  pieces  aa  if  split  with  a  hatchet, 
flta  nveral  pieces  were  thrown  about  for  18, 1'2, 1 1, 
Lnd  10  ps'^e-t.  la  exploding  the  uitro-glycerine  the 
block  wm  split  into  several  pieoes.  The  upper 
aortion  of  the  block,  as  far  as  the  bottle  was  ^et 
■rto  it,  was  torn  o9  perpendicularly  in  the  direc- 
tion of  the  fibre  in  such  a  manner  that  a  nnooth 
MA  -wai  formed.  The  explosion  of  the  hellhoffite 
Elkeviae  tore  the  portion  of  the  block  iiuToundinc 
|Ji«  bottle  perpendicularly  in  the  direotion  of 
the  fibre,  Bn<l  splintered  the  remainder  of 
tha  block  into  a  large  Dumber  of  thin  fibrea. 
Fhe  following  exporiments  were  al^o  mode  with 
belUiofBte  alone: — A  slow  match  was  psMcd 
tbrongh  the  tube  in  the  eork  which  waa  without 
Fulminate  of  mercury,  a>  far  as  tbe  surface  of  the 
heUhoffite  in  the  glass  bottle.  NoaiplDsioo  followed 
Ml  igniting  the  slow  match,  A  qu.-iutity  of  hell- 
bofllte  poured  iuto  a  bowl  coulci  not  be  exploded  by 
a  lifted  match.  Finally,  a  tew  drops  uf  hellhomto 
1  —  —  1     — J  — ,j   ..,  heavy 


[w  advantagoK : — (1.)  In  ignitingitwithfulminstc 
■fTmeranr;,'  it  acts  more  powcrfmly  than  nitro-gly- 
Mrioe.  (-.)  It  may  be  stored  and  transported  with 
perfect  saf  .-ly  af  regards  oonounsiou.  ns  it  cannot  bo 
KEploded  cither  bv  a  blow  or  a  shmk,  nor  by  an 
■|)Mi  flame.  On  Uie  other  band,  it  boa  the  follow- 
but  diaadvaQtagcs:^-(l.)  Helttioffite  is  a  lirjuid. 
[£)  The  fuming  nitric  acid  containod  in  hellholfito 
h  of  nuh  a  volatile  nature  that  it  can  be  stored 
■ilj  in  perfectly  closed  veaiols,  {3.)  HelihoSte 
ta  rendered  completely  ineiplosirc  by  being  mixed 
KriCb  water,  and  eau  consequently  not  be  employed 
tar  worki  under  water. 


LETTERS  TO  THE  EDITOR. 


fnttpaj  briefly  a*  poutblfj] 


It  litclo  ptttuuse  nt  his.  will  uodt^rUks 


will 


LUNAB  QIjAOIATION  —  SB.  XI.EIN'8 
NEW  (P)  SEPBBSSION  ITEAB  BrTQI- 
NTJS  —  PRISMATIC  AND  QEATIHO 
SFECTBOSCOPES  —  TBB  STEl^AB 
NUCLEUS  OP  81  M.  ANDROMED.a— 
PHOSPHORBSOENOE  OF  THE  8EA- 
WHAT  IS  '■CBBATION"P— BTNDIKO 
THE  FLAOB8  OF  STBLLAB  OBJECTS. 

[2472P.]— In-  thmting  Mr.  Peal  for  his  reply  to 
my  question  in  his  letter  (ZJUOa)  on  p.  SG^  of  Vol. 
XL!,,  I  may  aay  that,  merely  aa  a  matter  of 
oourac,  he  has  returned  the  only  answer  compatible 
with  what  is  familiarly  known  of  the  condition 
and  l>chaviour  of  gases.  No  declineof  atmnspheie 
could  by  any  cuuoeivablo  possibility  occur  in 
patches  or  louei.  As  long  asanylunar  atmosphere 
existed  at  all,  rr  ncwittalr,  it  must  have  been 
homugcnciias  at  the  some  distance  from  the  moon's 
centre.  Having  said  which,  I  would  proceed  to 
odd,  though,  that  1  scarcely  sec  the  force  of  his 
illustrations  attempted  to  be  dra«n  from  Vcnun 
and  Mars,  As  far  as  I  can  judge,  from  lone  expe- 
rience aa  an  observer,  Venoa  haa  an  atmoaphore  of 
Buch  siia  nnd  thickness  that  it  ia  in  the  last  degree 
doubtful  if  we  ever  catch  sight  of  her  actual  solid 
body  itself;  while,  with  reference  to  Mars,  every- 
one who  is  familiar  with  the  tolescopic  aspect  of 
that  planet  knows  how  capriciously  moiiture.  or 
some  other  constituent  of  its  atmoapbere  will  ob- 
scure Areogranhical  detail.  Again,  if  vour  cor- 
respondent will  study  Praoaetorius  when  very 
obtiouely  illumiuated.  preferably  during 
waning  of  the  moon  or  at  annset,  he 
see  t^st  it  has  at  some  time  been  an 
anmietakably  complete  circle,  and  that  the 
northern  hslf  has  been  so  broken  down  as  now 
only  to  appear  aa  a  aeriea  of  iaolated  rooka.  How 
much  water  in  tons,  doss  Mr.  Pesl  postulate  as 
bBringbeenflaBhed,atoam-like,  into  the  vacnani,"iu 
ordcrtopiodncetheBtnpendousaptemof  white  rays 
surrounding  Tycho,  Copernicus,  Ac?  Bearinmind 
that  this  must  cover  the  moon's  eurtsce  t'l  a  soffi- 
cient  depth  to  appear  to  m  here  on  earth  as  snow. 
Furthermore,  I   cannot    understand   what  Mr.  P. 

detail,"  Every  one  who  hiu  ever  studied  the  moon 
for  throe  consecutive  monthsmuac  be  familiajwitb 
the  green  of  the  Mare  Serenitatis,  the  brown  of  the 
PaluB  Somnii,  and  other  eqnally  marked  tints  on 
the  lunar  surface.  At  for  tbe  "  ominously  level  " 
character  ol  the  floora  of  auah  formations  on  the 
Mare  Uriaium :  why  the  floor  of  that  very  Mare  is 
ridged  and  bianchodinalldireetjongl  Finally.Pro- 
fesBor  Langley's  theory  proves  too  much ;  in  fact, 
nothing  less  than  that  the  nioun  can  receive  no 
heat  from  the  sun.  and  that  honce,  since  she  cooled 
from  her  original  incandescent  condition  down  to  a 
pointat which  water  (if  any)  would  become  froien, 
no  action  can  have  taken  place  on  her  surface  at 
all. 

Apropos  of  the  moon,  that  well-known  observer 
nnd  oecasionnl  contributor  to  these  columns,  Mr. 
J,  Rand  Capron,  F.R.Ait  haa  made  the  atutling 
diacovery  that  "  Hyginits  N,"  the  strange  dark  de- 
pre»»ion  to  the  N.W.  of  Hyginua.  which  was 
deto>.-ted  (?)  by  Dr.  Klein  in  lH7tl  (vide  Endlibii 
MkCHASIC,  VoL  XXVIII.),  is  figured  in  the  first 
editiim  uf  Beer  and  Mlldler's  map  of  the  moim  I 
lEeclosiasteg  i.  il.\ 

In  reply  to  "  HoBicrncisn "  (querj-  STMA,  Vol. 
XLI.,  p.  ,^Ti)),  the  chief  advantage  of  s  difiraction 
grating  for  producing  the  solar  apoctnim  ia  that 
auch  apectrum  is  normal :  in  other  words,  the  dis- 
tancea  of  the  dark  linea  Correipnud  accurately  with 
their  differences  of  wave-length.  In  a  prismatic 
apectroactipe,  the  number  of  priams  employed,  and 
the  material  of  which  they  arc  compmcd,  ehnnie 
the  positions  of  these  lines  ;  so  that  drawings  made 
with  one  speolroscopo  by  no  means  necessarily  cor- 
respond with  those  produced  by  the  aid  of  another 
one.  Henoe,  however  valuable  the  measurements 
effected  by  the  aid  of  any  given  tpeetroscopc  cou- 


_    .  ,  grating 

speotrom  W  (directly)  obtain  ahsolnte  ones. 

The  Dun  Rcbt  Circular,  No.  97  (quoted  in  your 
"SeientificSeni'"  on  p.  10),  prompted  me  to  look 
last  night  (that  of  Sept,  3rd)  at  that  moft  familiar 
objects!  M,  AndromedjB;  and  there,  sure  euongh, 
superposed  on  the  very  nucleus  of  the  nebula  was  a 
bright  stellar  point  1  I  observed  at  first  with  a 
power  of  81}  t  but  on  subteijucntly  employing  one 
of  2tiO,  the  star-disc  remained  absolutely  sharp, 
dear,  and  round,  albeit  uncommonly  little  was  dis- 
cernible of  its  nebulous  background.  I  may  add 
that  1  could  see  no  trace  whatever  of  diffraction 
rings.  The  suddenness  uf  the  apparition  uf  this 
star-like  Duclens  in  a  body  which  hts  been  oon- 
stnntly  under  observation  for  some  BOIJ  years,  and 
which  was  even  noticed  and  recorded  as  fat  back 
aa  the  year  !)!i,^,  ia   aa  strange  as,  from  a  physical 

ia  interesting  and  important.    I 

«'of°*t£ia 
adequate  instrumental  means. 

In  connection  with  the  intcreating  letter  of  Mr. 
Shrubaole  [S4724)  on  p.  15  I  may  remark  that  I 
have  seen  large  natchea  of  the  aea  (aay  of  an  aere 
or  two)  brilliantly  Inminoua  during  an  absolutely 
dead  Cairo.  Doubtless,  irritation  though,  does 
cause  the  minuto  protoioa  in  which  it  onginatea, 
to  exhibit  it ;  as,  ontaide  of  auch  patches,  the  rising 
of  big  fiah  haa  caused  amall  bright  circular  ones  to 
appear  temporarily. 

As  one  of  the  interlocutors  in  the  diieuaaion  aa 
to  what  is  "  Creation,"  I  will  accept  the  inviUtion 
of  "Kun.  Dor,"  (lettor  2-1727,  p.  ID)  to  define  the 
aenae  in  which  I,  at  all  eventa,  employ  that  term- 
Creation,  then,  I  take  to  be  the  production  of  any- 
thing tr  niAiVo.  It  is  the  merest  soleciam  and 
abuse  uf  language  to  talk  of  "creating"  anythin|f 
out  of  pre-ciistiuR  matorial.  When  a  dmB 
fashions  bnsa,  steel,  glaas,  J-c.  i»to  a  wat«h,  • 
slide-rest,  or  an  ubject-glass,  aa  the  case  may  1m, 
he  majtei'  such  watoh,  slide-reat,  or  object^ui; 
bnt  it  is  idle  to  talk  of  hia  creating  them-  Tonr 
correspondent    "  H.  B.  F."   seems  to    me  often 


I    the 


which  the  Quaker  did,  who  said  that  be  had 
orcatsd  his  coat ;  and,  upon  being  asked  what  he 
meant,  ie[jied  ;  "  Friend,  1  said  'let  it  be  made, 

Inasmuch  as  deacriptiuna,  co-ordinates,  Jic,  of  by 
very  far  the  larger  proportion  uf  stellar  objeoti 
referred  to  in  these  columns  are  to  be  fuimd  in  the 
classical  "Celestial  Objects  for  Common  Tde' 
BcopcB,"  by  the  late  lamented  Prebendary  Webb  I 
thinl»it  a  great  pity  that  "  Alphin  "  (query  674M, 
p,  20),  doce  not  procure  that  invaluable  littJe  book 
straightway. 
A  Fellow  of  the  Boyal  Aatronomioal  Society. 


the  Dun  Eoht  Circular,  No.  37,  that  Dr.  Hartwi^ 
of  Dorpat,  had'  noticed  variation  in  the  nebula,  I 
turned  the  lOin.  to-night  on  tbe  object ;  but  I  waa 
not  prepared  fur  the  extent  uf  tbe  change,  and  at 
first  thought  I  had  got  the  wrong  object.  In  plaoe 
of  the  haiy  condensation  in  the  centre  of  the 
nebula  was  a  brilliant  ttar  of  at  least  6  mag.,  quite 
atollar  and  sharp.  The  night  was  not  very  good 
[but  very  clear) ;  but  1  ooold  see  no  departure  from 
tbe  star-like  aspect  with  any  power  from  lOD  to 
1.400,  and  even  with  this  latter  power  it  waa  dear 
and  sharp. 

To  me  the  nebula  doej  nol  lerm  to  brighten  $a 
tnil-ltnly  In  tht  crnirr  now :  but  with  high  powers  I 
could  make  out  that  thcbrighteBt  part  of  the  nebU' 
losity  was  a  little  (perhaps  10)  following  the  new 
atar,  which  may  not  really  have  any  connectiMi 
with  the  nebula  itself,  but  perhapa  be  a  new  vari- 
able atar. 

The  convenient  poaition  now  of  the  nebula  will 
insure  the  viiriationa  in  the  new  object  being  closebl 
watched.  Anyhow,  the  phenomenon  is  one  <tf 
intense  intorcst.  Herbert  IdkbU- 

Champion  Hill,  8.E„  Sept.  3. 


if  M  Huclewi,  but  about  10" 
ireeeding  it.  Thia  ia  distinctly  seen  with  powaia 
S  .100  and  r.UO  in  mr  refractor.  With  a  lower 
siwer  the  brillimoy  of  the  star  deceives  the  ejo, 
nd  appears  in  the  centre  of  the  nebula. 

1h  there  any  good  map  of  the  atora  in  the  nebula 
cceaaible,  as  1  have  a  faint  recollection  uf  seeing 
.  atai  aometimea  in  the  place  uf  the  new  one,  bnt 

Bcpt,  7th.  Herbert  Insall. 

THE    ANDBOKEUA    KEBTTLA. 

[247.13.]— The   variability    of    the  Andromeda 
las  obaerred  here  on  Sept  Grd,  aboDt  10.:i0  pjn. 
Before  I  had  seen  any  aocount  of  Dr.  Bartwig'a 
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a.  w.  aciddiHon. 


flu:.  >.'in^=*-.L-  LuifMMT  i-Kiih  w»T  »  oHm 

rift;  ;r.  !i*  ,f=ir(.    1;  ;.vvr 
•iHi  si^i;3.i<.    At  WfVi-j 

KSW  8TAS  IX  ai  M.  AXSSOX. 

■:*ri.!.--lr.lvE:vF?j=.ti;t.'fth:f  J:t.-.>.trv 
*v"=  !i:."W.  S.  Frir-fc.  .=  ;i(  4!h  inc.  ar.i  ws^ 

*-k=.'; "  .''  -V-'  st^Muu-lT  f  .'il>wia£.  vhLch  siv 
h^Mt=  k  £i£-~^  *-^r:  •'=:  .-.*  Ikh  I  ^.^:C1  =  i  W 

i;  tai  ikt  v'^rjtV'.r  Vrl^h;  Ra:  ^.■  '.le  K=th.    I 


!^iS  SB£AT  SZSrXA  IS  AXDBOaCESA. 


lA-krl  II  f.rtt  thTiKich  thr  icIo«.'i>ne.  nn<l.  nfii-r  a 
^^.l  lipal .  ;hc>itiiii.<>i  K>:B-*en  SiV  ,.r  A-|'.  I  Iw.keil 
otiihcr  fiaT<.      Il    ITU   (inly   urxt    lUy   thai  1 

.K'»i;:<>i:  <>f  =  .'•'.■^A'  I3lc«<   ntray  weiiciimci  mure 


ntnt,  uid  what  sptrtnrv  >Di)  (lo 
tb*wi.rabl««r 

I  hiT#.  u  il  irer«.  no  eiiwriiiire  in  obicn-ine 
.{.■able  *iir*  with  rtfracwr* :  but.  by  what  I  have 
fuhfTml  :n  ihat  rii-h  Mae  of  iDtirndiun.  the 
EstiLZ^Ii  MECHAML'.  I  tt-el  ivnviiiccd  that,  with 
■isch  cLtrM*  t/i  ttiT*.  reHe.'tiin,  however  cxcvUt-nt 
iheir  £nw  may  W.  will  never  ciimpt-te  »uetc«»- 
fu'Jy  with  refr*.t«»  cqnnlly  iromi.  The  pcattvred 
lifb;  w."li;«4  bv  thp  "  flat  "  aronml  the  minute 
rtStniait.-.-f  i:.^7-^-«3rwillalway«ccii(icT  diffi- 
.■=Ii.  ii  !■.•':  idTtftMe,  the  ilotevti'in  i>£  minute 
ttiTf  within  -.heir  limits  The  refractor,  on  the 
vvn:»rv,  j:;.;bc»  cp,  &T>'nuii)  iheilito.  nearly  all  the 
Iljbi.-f^Theil,-..-.  ani  with  the  eu'eption  iif  a  few 
ribtfii.  >.iv,i  the  «Ei±Ton*  <-i  ih*  Har  qnit-.-  clear, 
ara.  ;Lf»f«re.  mr  M=r  within  it*  reach  i:an  bt 
*<-<n.  On  'kt  -tett  han't  I  think  ii'i  nfneicr  ear 
ViiT  ,'i  Zwti  Tticw-T  when  the  ovmi«jnent*  are  not 
:!•■  iZiffKn:  ir.  ratipiiniiie,  and  an  very  eliite. 
T.:i  ^ti^/i-i:  wijj  ih>-w  13  e!-ingaliun  when  th< 
T*fr»,T->r  wri  •'■?Jr  rhiw  a  round  <lii>r.  If  thin?: 
•Ir  t.1.  it  h  Ei;:  imfur  lu  jiul^  i-f  the  value  uf  s 
Tvfi.-:-^>v:hf  w.  ;k  i!i«t  i.v  a  refrjeiiir.  nml  r/'T- 
-.■:    ■     I'b.rt-    »..ni(-ce    iQ:    answer  the  leiio! 

;-.-  :.  C.  H.  Oaudibeit. 


«eli>=r?i  .;:.;     :   i'.  -t  -.i-:   -•-  =i; 


i"':;t  shcK  ire  ihrM' f lish:  raa^mriti-ii 
...:=r«  t:=-!(r  -.ie  hea.1  '.f  H.V.  7\  where  ■■  Wal- 
;sFi.  =  "  :*  i.r:=t'fJ  f-r  -WuUsKon"  at  the  end  of 
:~r:hr4-.  The-^.'-ndi*  ttn.ifr  II.  -■■IIJ.  wl 
'.  .-ffSKs  tu  (<s-a  -iniitted  after  the  o  __ 
I  -;=«j«r*-i,"  ci'fii:;  ':'.  t'risd  a*  ihoueh  Mr.  fiiTe 
i-L-::  r;;if7.7(i  :;  H  C'tn.-iEaiti  :  indthe  <hi  " 
:--=;fr  !h*   n=;t_tead.  the  inuill  j^air.  ;i..  I 


;>«^.  : 


-  ?«it~  X.A..  y.a.A.s. 


[2-17atl.]— Ix  my  letter  (94701.  jo^  II).  "t 
iviaion  4*^^,^'  ahonld  read  ^  the  dinaion  bj  44 
r.nd  in  the  foUuving  line.  ~  ahonld  ba  ^ 

Since  writing  the  letter.'I  find  th»t  Dr.Ronl 
Pigott  eorr«ef«d  the  Knteaoe  referring  tu  pwii 
if  eiinvrx  in  a  rabsequent  lett«i^~a  enrrtctiw 
<erm  tu  huvr  overluikcd  or  fi.r:pMen. 

As  I  hare  liteu  written  tu  privately  on 
[loint,  I  had  better  tA'l  a  vuti  of  ciplanatiw 
tpecting  the  locond  proiMi-iitiini  in  my  lecici 
August  -Jilt  (page  KKI  of  la»t  Vol.)  I  r»nnrt 
better  than  refer  to  ■  refracfr  aa  flloitrating 
Dpaniog.  and  the  t«Ie»copc  ivbich  Mr.  Peno^ 
lad  Cfiiiflnicted  1  see  oage  47.j  of  same  Vol.)  i 
■icclleat  eiainple.  1  cimiend  that  in  nidei 
ibtiJn  an  image  free  frum  aberratii'n,  it  is  jof 
lecesfarv  to  place  the  mirror*  of  »  Gregonai 
Camgniin  at  a  certun  definite  diMance  atoi 
■  -"-  to  plare  at  their  correct  distance  apart 

leneesuf  an  achromatic  refrarxor,  0 

'iHance  i&  praciically  nil  :  but  inh 
and  in  the  instrument  de*crib« 
Mr.  l>crT>-.  and  nil!  more  an  in  a  dialvie.  the! 
corivctiuii  in  made  by  adjnfiing  this  di*tanre. 
conr«e,  I  aurnme  that  we  are  dealiue  with  pan 

'I  thenfiiTi?  maintain  that  a*  therv  i>  bin 
Tin  iiier  distance  apart  of  the  mirTi-<TT,  at  there 
lie  but  rini-  pivition  of  the  final  fociu  where 
imapt  will  lie  free  frum  abenatiun. 

Aji  unnienfc  amouut  uf  mathematical  tkill 
been  dcivled  to  the  ref rarfn :  probably  if 
cqnal  uuiiDDi  hud  been  devoted  to  the  iciniikiii 

liiccouul...  iii  cmienienoean    P"'''^  g_  j 

f  2J741I,'— YorK  correfpondont  "  A.  5^.  L,"  fie 
ii'^ili  is  no  dnnbt.  correct  in  tavine  that  the 
irrori  .>f  a  rcBeotor  can  ..tdv  eive  the  belt  del 
no  in  one  pn»iti(in.  I  ahonld  think  that  whtu 
iitieian  wai  figuring  the  ratface*  he  wc.nldbyt 
lit  them  in  that  ].>-fitii.in  whieh  cave  the  1 
■rreciii-n  "f  emir,  and  if  they  ant'teiaently 
ime  altered  in  relatiim  to  each  other  the  cii 
iiidd  nuke  ilt  effect  risible  in  im[iaii^nj  Ati 


«L^t:  i.  Vol-.,-  drivin  bva  pici-. 
■,■.:.   ".i  w  T=;-whitl  with  H. 
J  =:.=  "i:^.    Tte  spper  di*,-  it :,»  lar^i- 
'iri-.^.=;  the  ue:n.  ar.d  I  think  tbi:. 

,h  I  :i.:riwi:liem3.-h  = -re  firm  thin 


T»»  a  -rr-ir  ^  tvt-^t  w      sTASS       1    37:. 


POWZB5    USES    OX    CEBTAIH 
T-FT.TH^rmya 

■;,:,..,-_Jr-T:.  f-s-.--.=;ir.;f..nMr.  Ss--::. 
-■.:  L,-.7,  ;.  .  Yiar  i:n*-rvr.'ier.t  ih. 
-.^.-Jl--.  ;^-b:r..-,-. .-.:  j-k.    f  L  ™  Cmwf.o 


Br  :w. 


/l!^*:-  and 


With  reeard  tu  the  ^uiva 
I  >.t-liive  "A.  I^  L.V"  rule  i*  r.--rrpii  ■riini 
altvritii'n  ht  name*  on  page  ■>*"  i*  miiiie. 

Thi' iKi>  omjugate  foci  'if  the  small  mirMc 
the  Anal  fucui  and  the  principal  f^vn*  of  the  gi 
Heralnm.     I  did  not   undei?uui<I  Dr.  Royo 

lilt,' "  WTiai  [  unn-m«id  him  to  meannfl 
thv  fhorter  mnjugate  f -ens  -if  the  small  tai 
wa*  !i'>t  the  same  a>  itr  principal  fueii  lei^ 
"his.  iif  cnr?,',  i^  ui!qMit;..fl»'.:e. 

Ordnicllt^ 

VENTILATION    OF    COAX-XQIBB 

--j;741,-_lK  ,he  viv«- held  by  C-l(*iel  Shii 
-Ir.-nth^' v«nliiati<iB>if  ■•urei>a]-:sint»  were  a 
aaBji-iirur^ite  in  p.iiii:  vi  »ocarj-.y  s-jdi  the 
rteney  of  hi"  advi^-acy  •.•i  thcr.^  then,  iai 

iiU'i'lhc  ni-a-an>i}>t:^>n-f  hii  jdast    if  bit  K 

>l^:gn.;Md  ■  tv  e-al-uwcvr*  ai:*i  miiiia;  eitg^ieH 
■■   ■    shiMi  1  ^  ciindctJ.    Sceh,  h.-'BcVirt-,  ul< 
<ih«  laie,  f-r  aDTtaia^m'>ri.'  t^apeadovd] 
:fcant^  niitb^utehij^i^tk'f  whatceiegan 
.Titczc'-ii  -i  TTc:iIa:i"S  e-.u!d  n^a  ih« 
!ndb>  tbciE-4*.!ma;:aaiivt  i4i»i-nb> 


,    Mr.  "S.    iha;    I    :?J;  " 


knuvltd^'e  'i  i.|.4j.Ei:sin^- '  ri  uoiuse. one ca 

Sr»t.  niT.  :.*«:bly.  ihi;  twtr.ty-first  i^.-eaiid 
wLi.'h  iht' i^iar.  C\'^''cel  hl>a  t;a:iEL-iat(d 
•■■isi.iii  j^.  :,f  he  do?!  iZcm  re£-.:£di  theOi 
■.v'=i-.t-  r.t   ■a  iti'  KbJ-:.-;  ia  the  pnbli.-  p 


:=.-ien:  lir  i..'  vrr.titau  a  adi 
,;^   ;?  pri.-;;i-iti::;y,    IT*  wiB 

.■■.:>.  :*cTT?.-.irivraia« 
:.L    w..s;3    b.   ^ 


pr-. 


w  5.  mcki. 


»:n.'k*  ^.»=s*^.■s*li-.  dircv;  t"  an 
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cjhnden.  The  »ir-coniprcMmK  cjlinder,  I  may  idd, 
WM  inclimed  in  o  bath,  through  which  a  cunitant 
stream  of  water  wm  muinlained.  Bmiilta:  Num- 
ber of  duulilo  (trokuii  prx  minute,  iti  j  average 
bore*  -  pi.Ber  di-relupud  in  ateam  cvlindor, 
H7-14 ;  averaye  presi-nrc  of  air  in  Uie  air- 
cumpreujDg   Lj-liniicr,    J5--1.".H).;    m«ximuni    pre«- 


re  inch  ahovi 


m.«pheri 


c  pteuuro :  quantitj- 

p,  »Mcuhic  feet  r  the  tem- 
perature uf  air  in  thp  iiuUBt-pipe  near  the  air-cnm- 
preSBmg  cylinder,  SMI'  P.;  aud  tho  tempenturo  of 
the  ■air  in  tho  air-rcfciver.  14?'  F.  (I  have  eiven 
the  ceBuIla  thus  fully,  thinking  they  m«y  he  .if  in- 
terest to  other*  irf  your  roadora  outaidc  of  the  pre- 
sent diaeniibiun,)  Horo  wb  see  that  to  comprcM 
354  cubic  feet  of  air  per  minute  to  0  pn»»Dro  of 
41-51b.  per  pquaro  iui'h  above  tho  atmwphore  re- 
J^uires  the  eipvnditnro  of  1I7'14  h,-p,;  hencu  by  a 
simple  mlBulatiim  wu  obtain  the  h.-p.  needed 
to     compruM     HK.VM     culiio    foot     per     a---*- 

_  80.000 ^HT-U         ,  ,     /\,^, 

Hft4-   -    =-^i-"<''^'""^rly2i,m. 

them  Ggiit.-s  iiro  ii<,t  hiiMrtJietical.  The- 
■deduced  fr.mi  uclnal  eiiwrlmentii  irith  an  aii 
presiinfi  enj;ine  rjf  fairly  good  conBtruetion,  , 
cui  Touih  for  their  perfect  accuraoy.  II 
■aeertained  the  power  necesiiarj-forthecompri 
of  the  air.  we  iHi.  no»-  prodi^orfto  inquire  fnl 
quantity  of  fuel  that  would  be  required  ft.  „ 
■wort     I  thinli  it  wiU  be  eonocdcd  that  .lib.  of  con] 

Er  h.-p.  per  hour  in  not  an  exceiiaive  estimate ; 
ve  thefufore  the  amount  nf  fiiel  i        '     ' 
■of  24  houri 

=  •■i-J,'>00   y   :l   <  ;4   _  .. 


id  per  day 


<the  heaTJcit  portion  uf  the  tank.    According  tu  oi 


pil«eilOin.oriaia.di[im.(thMcwerethealtecnBtiv. 
Hata  iiiedficd  by  Col.  Shakoapear  five  j-ears  agii 
thronghoat  the  runitieatiouK  of  the  mine,  amount 
ing,  probably,  to  miles,  and  there  liberated;  tha 
-  -'  --•ery  jxiint  where  air  ia  wanted.    Let  i 


wbat  thin 
.per  minute  to 


We! 


)  cnbio  feet  of  a 


K  forcoii  through  a  pips  I: 
.^..c  1^^^  ui  i.'in.  in  eijnal  to  icven-eightbs  of  _ 
Bquare  ft»t  nearly  ;  hunee  the  velocity  with  whirh 
'iJiu  quantity  uf  air  would  have  to  travel  throagh  - 
*ipc  of  that  area  would  be  *  "  *"■*? 


=  tlftOfiOft. 


per  minute,  or  J.nOOft.  j 
a  leoa  auteeyrtible  pertunage  than  i 
•on  "  might  truly  term  priHligiooa.)  I  forliea.  _  _ 
entering  into  the  qnestion  nf  the  friotiim  of  air 
^mvelling  at  that  vel'wity,  or  the  amount  of  power 
that  would  be  wanted  U,  propel  it  at  gueb  a  rate. 
even  if  it  were  practioable  to  do  so.  It  wiiuli  I 
imagine,  require  tlie  output  of  two  or  three  nil lieries 
*t>  accompUtb  tho  ventilatioa  of  uao  under  nuch  a 


I  think  I 


bothoi 


I  Huflieiont  ti>  prove  that 
.,  —  ShakcBpear'n  opini'iQ,  i» 

pitt  efficiently  in  yet  very  far  fnim  their  grasp,  even 
.plating  that  mines  ventilated  in  that  way  would 
be  an  improvement  on  the  pieacnt  nyitem,  which 
■Uie  gallant  eolimel  han  not  vet  Bucceeded  in  proving. 
Indeed,  tiol.  tShnkespear  k  notiuui  uf  ventilation 
■enetally  are  altogether  fallaeiunn,  and  are  only 
ovulated  bu  minlead  thoxe  who  are  aa  ai-iafurmni 
thin  subject  at  hinwelf,  and  to  bring  down  upon 

.L  — 1 g^^  mining  en^ineen  the  reliec- 

__ .„ but  well-intentioned  people  thus 

It  will'lie  noteil  Uiat  Col.  Khakeapear,  in  hin 
reply  U  my  totter,  carefully  avoided  the  questiim  I 
put  to  him  an  to  tlie  imwer  required  to  comprew 
the  given  quantity  of  air;  and,  as  to  the  coat  of 
tlie  necessary  plant,  he  remarks  with  refreshing 
■imi^eity,  "nu  dinihc  it  would  not  he  done  for 
natbing,'  whieh.  by  the  way.  ia  the  only  portion  of 
fcjs  letter  I  do  not  feel  diipiMcd  to  dispnte, 

If  Colonel  ahakespoar'a  icol  for  teaching  were 
U>  take  the  direotion  of  inaugurating  some  scheme 
nnder  which  iaitructioi)  could  bo  given  to  working 
aoiners  la  to  the  nature  of  the  daiigors  thuy  have 
4Bi]y  to  enoounter.  am!  the  mean*  of  avoiding  thein 
.<»  at  dealing  with  them  in  the  best  and  safcft  wav 
when  met,  then  I  think  he  might  pos»ihly  do  gisKi 
«emce  io  lessening  somewhat  the  lanicntsble 
cunaltiet  whieh  we  all  doi.lore.  At  anv  rjti-. 
mining  eoginuen  in  general  bave  asudicientkniin'- 
ledge  uf  their  profci-eion  in  all  its  details  not  to 
require  ingtruction  from  one  who  manifestly  needn 
inatmcting  in  this,  one  of  the  most  important 
Atotors  in  the  economy  of  minliig. 

September  2.  Lyoiia. 

■WHAT  IS  '•  CSB ATION  "  P 
[84742,]— I  AOKEB  with    "  Nmi,  Dor."    Ilctt*r 
44727,  page  IB)  that         


this,  and  with  this  view,  in  my  first  letter  on  the 
subject  (letter  242oG,  page  267),  I  deGned  "erca. 
tjon"  as  "the  coming  into  existence  of  qualities, 
either  jihysical  or  mental,  which  previously  were 
non-existent  even  in  the  latent  state."  I  repealed 
this  delinition  in  tetter  34  IU8.  page  Siu,  where  I 
further  triecl  to  elluil— as  yet  unsuceessfully— a 
definition  of  what  in  meant  by  the  term  "cvoIb- 
tion."  If  "evolution"  be  neither  mure  nor  less 
than  "  natural  Mlection,"  anyone  who  studies  Dar- 
win's works  can  tell  what  that  is  ;  but  then,  why 
not  sav  so.  or  why  alter  tho  oamo  ?  If,  on  the 
other  hand,  it  be  not  identical  with  "natural 
selection."  wherein,  I  ask,  is  it  at  variance  with  it, 
or  wherein  does  it  supplement  it? 

Kow,  let  me  explain  to  "  F.  W.  H."  that,  while 
hi*  reading  of  a  portion  of  Darwin's  works  leadi 
him  to  the  iionelusion,  with  which  I  ctmeur.  that 
"existing  forms  uf  life  have  sprung  from  previously 
existing,  dllferenl.  and  simpler  forms.'yet  hemust 
rememiier  that  in  the  eonstructinn  of  the  seriea 
''  natural  selection  "  postolatsM  for  the  intHsluction. 
as  required,  of  new  fonns,  bronght  about  apart 
from  its  agency,  and  without  the  occu 
whiL-h  it  "can  do  nothing."  Satunil 
diScrs  from  the  development  Ikyuothesis  ot 
— which t'wknoeognisani^of  thesencechr 
rinctionsof  ahwliitely  new  forms  and  characters — 
in  making  this  admiMiuii.  and  In  olfcringsi  ~ 
tial  evidenee  fnim  organic  nature  of  how  thi 
forms  and  charactera,  ajijiearing  at  first  as  single  and 
isolitcii  vnrietief  -   -     ■'  -  -■ 


efficacy  of  some  drug ;  and  in  a  vast  number  of 
cases  m  which  the  benefit  ia  reaped  in  a  specially 
marked  manner,  on  inquiry  it  is  found  tJiat  the 
druf;  nsed  ii  capable  in  a  state  of  health  of  pio- 
dncing  the  particular  gr>mp  of  symptoms  which  it 


nodical 


joura 


closed   t 


notice  of  this  great  germ  of  medical  truth ;  because 
it  is  advocated  by  a  particular  set  of  men  who  have 
been  driven  from  the  ranks  of  the  professroti,  and 
compelled  to  take  a  eeetarian  position.  The  piihlic 
mast  learn  that  tbis  law  of  similars  Li  probablytba 
dawning  of  the  long-miued  light  of  truth  and 
accuracy  in  medicine;  then  the  great  body  of  doctora 
and  medical  colleges  will  hnre  Ui  progress  in  the 
inquiry.  Oerard  Smith,  U.B.C.S. 

SOKE       Q0EBIES 


r2i7-ifi.i-f 

■ule  of  "m 


.    ultimately  aj 


the  form  or  ehnracter  of  theorigii       ^  . ... 

If,      bv    intnulucing    the    term      "oi 
"F.  W.'H.'"  intends    to    revert    in  uar 
Lamarckian  hypothesis,  ignoring  the  aiuni 
quired  by  natural  Belection,  and,  pcrha; 
ing  the  confated  doctrine  of  "  nbiaaoncsis . 
no  hesitation    in   saying  that  such   a  method  of 
eva.iing  the  diflSeulty  Islcss  scientific  than  thi 
I  propupo — of  frankly  admitting  the  insuITici 
of    natural    selection  to  explain    organic    ni 
without  tlie  aid  of  an  eitcmil.  unknown  facto 

By  employing  n  meanin^csa  tenn  be  bupet  Iti 
dur  over,  withoat  recognition,  the  acknowledged 
phenomena,  which  I  bave  at  once  attributeil  to 

I  object  to  the  term  '■  evolution."  if  it  be  iinder- 


elf-evolution — an  hypotheiia  nbich  natural  aeloo- 
i<m  in  no  wav  coantenaness.' 
"F.  W.  II,'' will  thus  see  that,  in  fcheltcring 
elf  licneath  this  mcUpbi-aical  doud.  he  is  no 
d.iining  the  pivlilcinB of  lif e  in  a  ''  natural"  \.-_,  . 
nd  while,  in  aMuming  that  a  direct  reference  of 
these  difficulties  to  "creation"  is  tantnmoimt 
their  ascription  ti>  the   "  supemataral."  he  is  an 
i;   to  himself  a  knowledge  of  what  thelimi 
;■' natural  "are.  H.  B.  P. 

AtTTOlCATIO  MUSICAI.  INSTBtnUBITTS. 

[5171.1.]— It  is  an  old  and  a  very   trae  savinj 
at  if  you  want  n  thing  done  well  j-ou  sh.Juld  di 


gotwim 


liano  where  I  wrote  letter  SlCna  I 
lo  measure  the  depression  of  tbc 
some  mistake  seems  to  have  been 


Hincc  resiling  Mr.  Wenham's  reply  ffor  which 

m  much  obligeil),  I  have  myself  tried  the  kevi 

nd  find  the  difference  about  Jiu.  (the  luaiimun 

as  f'a),  which  does  not  mneh  exceed  Kr.  Wsn 

ani's  rcFiilLand  is  only  half  what   I  originall; 

ivntioncd.    Thia  vutly  reduoes  the  objertion  tha 

I  made  as  to  the  probable  irregularilie?  in  lh< 

■ica  effect     It  still  strikes  rae  as  singular  that 

lever  does  not  often  drop  into  a  iJerfitrallr 

when  the  vibrating-har  nan  got  lielow-  thi^  ti 

-_„!  of  the  plunj;crs,  so    that    the  plunger   geiH 

pushed   against,   instead  of  under,  the   bar,   thus 

J  a  note  or  notes  to  be  missed.  I  have  now 
cd  in  making  a  rough  model  of  an  altora- 
n  the  arrangement  whereby  the  rocclianii'Bi  Is 
.  .  red  suitable  for  playing  a  harmonium  or  other 
wind  initrumcnt  in  wbieh  the  keys  have  to  lie  nut 
nierelv  depresseJ.  but  held  down  for  a  certain 
'■--  Thouch  nmKhly  put  together,  the  working 
^  model  is  quite  FitLiriietory.  and  nhows  the 
jile  is  a  gtmd  one  in  practi>:.'.  A.  8.  Ii. 


ig  i«>mt  with  rc,i;:inl  i 
•  of  Harncu'.andL'urt 


4.]-Av  int 
•  ej-Mblishiii 

and   lioarMinO'Ui  is  the  fact  that 
1  which  the  v 


ijiiuitoms  in  which  the  vapour  of  i 
i.'M.-lul  arethose  caused  by  inhaling  ai 
in  health,  and  eDpeciullv  iluuif  the  symptom  of  a 

nient'l    rni-f   appear   in  trials  of  tlic  etfeet  of 

rge  doses  of  inhalad  ammonia,  nut  applied  su  as 

choke,  hut  a  diluted  vapour. 

Now  and  then  the  general  pnlillii  and  the  bulk 
uf  the  medical  profession  "  tlijicover  "  the  wonderf ol 


nittcd  fur  public 

:.7(i2fi)—l7'J  on  slides, 
Op.  51  „  ii 
To  mil  with  wate: 

And  make  mixture 


enl  solutions  byslide- 
-OiG),  "Ladi' 

d  Question" 

mle  be  like 

iJt.."  the  fi 
Thus:— 


and— (67122)— From 


scale  i>roji 
of  ladder 


r  47ft„  :!7ft^  1«ing  the  iieightu  t 


whjCehlidW 


Eutly  II 


I  leas,  :)I1  givi 


.72ft.  =  h 


Or.  to  give  a  more  complicated  qneition  for — 

Ex.  4,  To  find  the  reapootivc  products,  q not ients, 

Ac  ite.,  involved  in  obtaining  the  square  root  and 

"     rootol.  say  rPui'~H-"'3    x    Clj   -f   83  >;  57. 

:  simply  by  setting  TS  on  slide  K.  op.  4trl  on 

Lline:  and  M»  on  ullde  p  op.  HI   on   slide  X. 


Then 


■  73     _ 


g  iluiwn  UI 


should  occur. 
And.  further. 


iplc   as   straight    slii; 

ilie,  by  whiih  nalntnl  r 

dseimnls  U 


rag  l'¥= 


o)>tai 


able  I 


■  and  estimate  fifth 


nctry.  navigatir)i 


-jd  calunlatiimi  of  additiim,  subtraution.  multipli- 
entinn,  division,  linglo  and  double  rule  of  three, 
limplc  and  componi ""  ""'  ""  "  *"  ~   ^~ 

luoimals.  logarithms 

node  with  ease  and  laeiin,.y  ;  u.,  w>  mo,  mie»  j(iiJi.m 
it  range  that  while  oiintleHa  sulMtitutiuni  of 
nachine  for  hand  and  other  labour  have  been  made 
vith  incalculable  advantage  in  npemtions  con- 
ncoted  with  engineering  tradea.  *c„  and  mannfac- 
sinoe  the  dayii  of  the  eolelimted  "  Watt," 
.__  _.iocedingly  littJe  pmgreaa  has  been  made  in 
extendi!^  the  application  of  sliiio-ruloa  (invented 
ther"^'''rtB~         """'■'■"■ ~"     "'••■—'• 

Nea 


althuugh 


aahly  iK-yo.id 
Bradford.  Sept.  1, 


A   HETHOD    OF    CORBECTINO    OTJTDZ- 
SCBEWS.  INVENTED  BY  C.  BBICHEI., 

OF  BERLIN. 

[21TI.;.]-I  HEREWITH  inebye  you  an  abridged 
»n»lnlion  of  deseriptiim  liv  the  inventor  iif  the 
etlKsl  a>lor^.<l  br  H.  Wall,  of  Ilvrlin.  for  cc.mict- 
g  (he  iierew-t;uliles  of  his  lathes.  I  tremble  to  so 
much  as  apprnarh  the  awful  subject  of  the  endless 

.  ),ui  having  found  something  which  appears 

of  real  value,  I  send  it. 
eueived  the  translation  from  B.  Sohroedet,  of 
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u  made  of  well-insalftted 
icing  coili  ue  of  win  of  i 
1  to  tJie  Kock ;  there  u  bo  f»r  of  power 
1  injarioDi  hutiDg,  ot  in  getting  rid    ' 

!  detRTibe  i  limple  conatruction  I  h&ve 
wbtph  I  referred  to  abont,  in  whiot 
ity  and  cheapncaa  of  •  wire  core  ii 
Tith  the  advanlagea  of  a  metallii 
It  will  be  Ken,  un  reference  to  Pig.  1 


natnre  core  ia  luppurttd  on  hnb»  and 
L  the  Uaiim-Granune  armatare:  onl; 
t  long  annature  ii  required.  1  prefer  to 

more  complete  coree  side  by  Bide,  and 
IneinB  coila  right  over  both.  Thia  ai 
laa  the  advantage  of  breaking  op  Ut 
f  the  fpokea,  which  otherwiee  ue  liabl< 
d  by  the  ciroulatiun  of  "Poucault 
ito  lines  ot  force  aciou  the  interior  o 
lie  hubs  and  ipokes  or  spidera  are  beai. 
Bphor  broiue  or  gun-metal.  Od  the 
Jied,  by  moaDi  of  acrewi,  pin«,  or  keya, 

the  apaoe  between  the  Uanjei  bein^ 
Dmber  of  ringe  about  ui  inch  in  width 
r  the  better  :  on  the  top  of  the  rings  ir 
thus  formed  the  wire  core  is  woand 
ting,  one  end  Suige  is  first  filed  ;  tht 
ben  sheathed  in  insulating  material 
.ga   slid  on  alternately  wiUi   rings  ol 

other  end  Buige  is  then  fiied,  and  thi 
onnd  on.     The  rings  and  flanges  may 
vell-Mmealed  cast  or  wrought  iron.    "' 
rinm   anil    core'may   be  carried  r 
ipokea,  iiunlated  from 


id  of  usio 
B  another 


nethod  of  c 


Tju  rings  are  jointed  or  dovetailed 
er,  and  clamped  up  between  seta  of 
e  being  wound  as  before  on  the  top 
Aa  far  M   I  am   aware,  these  con- 


THB  BKIAQRAPH. 

riiEHkiaKraph  ia  a.  drawing  apparatne 
en  mitfiuiid  by  Mr,  E.  II.  Brown,  of 
it,  Iiew  York,  for  ine  in  the  prepara- 
itype  blocks.  In  the  processes  known 
liuular  titles  the  pen  takes  the  place 
',  and  the  aitiat  simply  delineatea  his 
adea,  whence  the  niune  akiagra;di.  Id 
^  a  represents  a  bed  plate  naving  on 
face  a  central  socket ;  i  is  a  revolving 
r  Burfaee  a  central  pin 


the  locking  «!rew,y;  j  is  the  surface  plate,  on  which 
is  acrewed  tie  hardwood  sketch  frame,  i ;  S  4  are 
adjusting  screws  io  regulate  the  distance  of  the 
surface  of  the  pen  and  ink  aketch  from  the  ItufacB 
of  the  tint  plate. 

The  artist  Erst  makes  a  light  pencil  akeloh  on 
the  upper  aurface  of  a  afaeet  of  drawing  p>pel 
atretchi^  on  the  frame  i.  Then  with  pen  and  lok 
he  makea  the  outlines,  and  doea  all  the  other  pen 
and  ink  work,  except  that  to  be  done  by  the  akin- 
graph.  The  neit  step  is  to  screw  the  frame,  with 
the  face  of  the  fiketoh  down  on  t.i  the  surface  plate, 
which  can  be  lifted  on  or  off  the  instrument  as  often 
as  may  be  required.  The  drawing  paper  being 
aemi- transparent,  the  artist  then,  on  the  back  aur- 
face of  his  sketch,  makes  a   peocQ   ontline  of  the 

tint.  The  tint  plate,  having  been  inked  over  with 
printer's  ink,  is  put  in  po&ition,  and  that  part  uf 
the  drawing  designed  to  receive  the  tint  is  pi 
down  to  obtain  the  desired  impreseion.  Hj 
the  tint  screw  for   thickening  lines,  the  revo 

Slate  for  cross  lines,  and  combining  the  shadcL 
need  by  several  tint  ^ates,  almost  any  desired 
effect  can  be  attained.  The  sketch  when  Sniahed 
is  placed  in  the  hands  of  the  photo-engraver,  . 
plate  ready  to  print  from  can  be  had  in  a  very  short 
time.  B.  S.  A. 

THB  Bt^OTBIO  TOITIUnaUBT. 

[24760.]— As  cTperiment  simflar  to  that  de- 
scribed by  Hr.  J.  Sntoliffe.  in  letter  24676,  wa 
^ven several  years  ago  in  liisignand  ICort.andas 
inppose  a  good  many  of  the  renders  of  the  "  B.  H. 
lave  not  beard  of  it,  perhapsyou  will  allow  me  space 
/>    describe    it.      It  is    Xhtie    called    the    "  elec- 


which  is  four  threads  to  the  inch.    The  rsnga  is,  I 
SBppoee,  ample  enongh   for  engineering  purpose!, 
and  includes  English,  French,  and  no  matter  wh 
pitch.     The   possession  of    snch    a    lathe    wor 
gladden  the  heart  of  those  makers  who  are  anxir 
to  cut  their  lathe  noses  and  other  screwed  pan 
their  productions  at  snch  oddpilrhesaswillDi 

want  some  additions  or  repaira  made  at  thai 
I  saw  one  of  these  Utbea  at  work  making  i 
its  work  appeared  to  be  eicelleut.  Soteill 
cut  both  right  and  left-handed. 

As  far  as  I    could   judge,  the   prinoigl 
machine  is  based  upon  the  gieater  or  ilai 
of  one  end  of  a  lever,  according  to  the 
smaller  distance  of  the  fulcrum  from  the 
If  more  details  are  neeeHary,  I  will  try  w 
fully  what   1  have    seen.      The 


rr^ 


\he  e 


s  the 


d  forward.  By  (his  movement  ti 
thickened  ap  to  any  desirsd  ihai 
tie  and  carrier  can  be  looked  at  k 
ch  they  may  be  placed  b;  meaiii 


ical  toomiquet."     A  magnet  A  is  fixed  in  an  up- 
right poeilion  upon  a  bowd,  and  between  its  poles 

!_    I ._j   _    galvanometer  coil.    B,  the  ends   of 

-    '    the  binding  screws,  C  C. 

le  centre  of  the  coil  a  circular 
disc  of  at  -    -    -    - 

.ttached 

ion,  the  disc  wJl  revolve  rapidly.  Thia 
for  by  supping  that  the  disc  acta  ai  a 
needle  liemg  magnetised  hy  the  pre- 
sence of  the  magnet  A,  and  this  needle  is  deflected 
by  the  current.  But  the  deflection  uf  the  needle, 
or,  rather,  the  movement  of  the  disc,  brings  a  fresh 
portion  of  iron  under  the  influence  of  the  magnet, 
ind  the  movement  is  repeated,  each  fresh  portion 
if  iron  brought  between  the  pules  acting  as  a  mag- 
letic  needle.  Sh^Iook. 


[24761.1 — I  CiN  send  an  engraving  that  will  give 
good  idea  of  lathe  upon  which  any  screw  can 
IS  out  from  Inun.  (aay  2j  to  the  inchj  to  ii-36mm., 


ferrf 


0  takes  ' 


These  lathes  can  be  used,  of  course,  f(._ 
turning,  either  self-acting  or  by  hand. 

tFood-tuming,  —  Beginners,  like   myseU^'! 
often  been  annoyed,  I  am  snre,  by  sesing  the  ] 


'e  mnghJDg-out,  or,  what  ia  wone. 


itof  t£ 


,   take  a  fane; 


te; 


■rong  application   of  the  gouge  or  other  tooL 

a  is  more  likely  to  happen  with  soft  wood  for 

model  making,  for  instance.     1   thii>k  I  will  try 

the  following  device   as  soon   as   I  can   get    np : 

mnd  diso  of  iron  |in.  diameter,  |in. thick; 

loll  hole   in  centre,  and  give  the  hole  ft 

little  conicity  to  suit  back  centre  cone.  Fit  thia 
ittle  disc  to  the  right-hand  end  of  the  wood  to  he 
urned,  and  pnt  back  centre  in  the  hole  and  oil 
I  en.  Fitting  the  disc  will  be  an  easy 
and  quick  job.  Take  a  centre-bit  making 
a  hole  a  thude  smaller  than  (he  size  of  the  disc 
With  the  litt  bore  a  recess  iin.  deep  in  the  end  of 
the  piece  of  wood,  and  with  a  alight  tap  uf  the 
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h-.rA  ;J 


-."  Vd.-l  f.^intS-it  iK>nl  binr  lo  ml  iuiiilp  tlirrada 
jr.  v.iv.  Jks4  fiv  hmw  kiiHl  tv|<li>«.  Iik-Iik^ 
«Xi  i.->.  .i  « i*f  1  K  ill  m>k«  mif  hi  |>rrh»|i>  inlorvi't 
■Wj  .i  ~<*i.TtJ  Th.**  hatiugi  ■  MTTw-rultini! 
'^ii^..-«:"  rxtt^i  n-j^r  i-nr:  iqbin  will.  iMi  d'-iilii. 
p:  :lr  *.-»■  .-ci  a!  Inili^  rxprntr.  A  iiitiv  of 
ncsd  ««■:,  ,■:_ n .s  eiirf  inm.  «iH  As  w  it  ia  ui.t 

tir  i1L'4:.^r.'.  .-■  iht  r..»>-  (orfv.  and  art*  >«  ■  (tniilr 
f.f  >M.>i-.-^  ;>.r  !*j-  Inw  in  ■  th>lo  iif  miiii.>  dik- 
-mu:  irK  :,-  Sr  K>«a  iu  ih<>i-hivk.  RMrothat 
«r«  i.-i".'"  !-■  u.'.,-^  (hr  thaviun  i<>  ^i  lln\>i4>h. 
ki  A  t^  i-»iii  :<:miuii«)^  «ih1  a  bulp  mutt  tw 
KeW.  %■  .\(r^sai-.-..-aM  »ilh  ihr  hollinr  fait.  With 
a  MEil.  t'.r  >^Tpcu  iV  ni|:v*  iif  *hr  end  of  th« 
liTwi  =i.ji(  .«■.>.     It  »ilT  t;v.!  ■  Atui.  W»ulifnl 

Al  thr  be  j-.^r.-.v-  T=>^  <^v  l^P  ti;hl  ajoainft  the 
»-.i«L  »hii  ;ii  }iir;  ill'  i»  i!n);.^nl  in  ib*  h>iUow. 
AiVT  :«■  :.;t7j  '.iut  thnj>i  «ill  guiilv  iurlf.  I 
.\7i  i^i-.T  fr.=:  a  W^  1  K'.if!>t  t\i  nukiu);  wisilcu 
jrtiwrt  v.'JW  ^  r  .-TK^^isf  f.::ifd  pirtv*  t.>^ther.  I 
f.'..  k:  :ii  Hn^t  :*.s;r.  aStiitwT  bvl  iit  <,-uttin£  the 
«-.\tM=  KTix  :■' ^:  i=  th«  fAcvnl  hi'lo*.  I  latlT 
E«=u  a  i^trt  %v1t  ^NjnM  I  Evv«r  hw  ihrm  in 


bM  fr.1111  tin-  fraiiio  :  bnt  hp  iiUti;!  Uiat   "  tha  liwk. 

biK    Roar    ahuulil  niit  have  )«un  takun  out  while 

Irnin*  wcru  ruiining" ;  alau  that  if  nltunitiuiu 
luit  ho  cimpltrtvd  in  the  interval  betn-nn  the 

TuiiTiiDft  irf  UiF  trainn,  all  trninii  »hi>nld  be  biuiuht 

*  1  n  utand  and  nmHcd  alnwly  tJirdiifih  the  Ktatlon 
her.-  the  wiirlc  in  ip.ini;  on."  Thu  .luiwtiiin  of 
itvrliwkintt.  and  lulu*  whiuh  relate    thervtii,  ore 

already  in  the  handn  uf  jiinr   readera ;  granting. 

thi'refure,  that  the  c<iin|ian}-  did  not  carry  imt  ita 
>wn  TuJea.  and  that  the  Hiicaalinan  made  an  eriar 
n  riin»i:i|ucnce,  we  have  ncit  to  ciniiiider  the  dia- 
aiiee  availsMe  in  whioh  to  atop  the  train,  the  npced 

at  whieh  it  woa  running,  and  the  Ivake  purer  at 


"fr-vn 

rrw.*    a»    I   lifc»:  whibt    thete 

^.    <>t-h.  and  J.>un>  are    rt- 

«.=«£  wi=. 

t-=- 

«BX    FIFTH 

VOLincs    OF     HOLTZ- 

APFFEI.- 

-A.  DUBIOUS  TOKD. 

a^K..  ;- 

-  -.-.^—  la»i  iuM.    Ut  fini  anc 

.  itank  T,^r  o<rre4i<»ndenl  f.<r 
-'■  ■=*  »■»/  Iws  p.J  *n..Hfh  to 

Al^.z 

v:^.- 

=  :x  tlj-.  :!:f  word  -  nnne."  whii-h 

-.  T4«  .W„  th-'old  I*  "aurine. 

»r-^..---i^.- 

■* 

.r.  ii,L  ior^  w.-.  it  ii  the  ..alv 

^    M    -:^::-..i  jii:   ti*    Vs:-^    Su-.«t   iaij—: 
Jaha  J.  Haluaptm. 

O-Z-JL   ccscporxo  locoxotttzs. 


ri=;i*--.*7  ;r^.=  Col- 


Theuji  tl.-ISa.ni.  i>BuenRL'r  train  from  Bimmc- 
miinth  tij  Itath,  at  the  time  of  the  accident,  ain- 
'•ted  flf  a  IukIc  tank-engine  (Nu.  r>;t),  HtU.'d  with  a 

I'ani  brake  and  orven  rehivlea ;  iht  frunt  van  and 
lhri<e  caTriages  verc  fitted  with  the  chain  brake 
imder  cnntnu  of  driver  and  guard,-  the  rear  ran 
ilw  had  the  brake  nnder  control  of  the  fioard 
riding  therein. 

Arronling  to  the  evidcntre  of  Mr.  W.  H.  French. 
Ihi' hiei^iotive  anptriDtcndcnt,  '"the  ji-iint  of  eol- 
linonwaa  irnivanU from  the  facinjt  point.!"  (thin 
di'lanee  aeconlii  very  nearlywithniy  nwnnituure). 
The  ii|>ccU  of  the  train  wax  not  moru  than  2T  niilci 
an  hour :  the  driver  ap]>l''^  ^^  biakt«  and  i)id  hii 
utmiiet  111  itnji.  yet  in  a  diKtance  of  liiO  yards,  with 
thi>  ineflirient  applianeea  at  hi*  command,  hr  could 
onlv  Ttdiiep  thp  apeeil  of  the  train  to  £i)  to'>:'>  mile* 
an  hour  whi-n  the  coltiMiin  Unik  place,  Itis  hardly 
ui'cnfarj'fur  mc  to ti'll  the  readera  of  the  Enulish 
Mechanic  that  if  thin  train- had  l>ccn  fitted  witb 
a  qnickly-acting  automatic  continuuna  brake  thi? 
ir.iin  could  have  been  uhsulnteir  ptiippcd  in  the 
di»lance  between  the  faoing-poinU  and  the  iwintof 

....l)i>i,»>         r...)..-  .ill  (kn  ,.lw,.,,T^.'„,.^.  .J  il.„  ....« 


irf  the  CO 


"  AJID 


Cnderall  __ _ 

I  a>k,  i*  it  fait  or  juit  that  thi 

man  should  W  piiniohed  for  manxiaufni-er 
Cloment  E.  Btratton,  Hon.  Mem.  A 
GK'n  Magna,  .'ith  ISi'pteaibi'r. 

>■  EKaiHX  KAxma  at  hoble, 

OTHER  UATTEKS. 

lil7ot;.]— %VILL  ■■oiir"  kind  friend,  "J.  HJ' 
pardon  me  if  1  oRei  a  au^iKOtiuu  relative  to  his 
admirable  Hri«B  of  papcri  on  the  above  TOhjoct? 
A»  I  read  throngh  theie  excellent  practical  inaUuc- 
tioDi.  the  thought  occurred  tu  me  that  perhapi 
•ume  would  like  to  make  the  eUKine  a  double- 
rrlinder  with  levening  geor.  Beyond  doubling 
lae  width  of  the  bed-pbitc  and  the  iieceuary  addi- 
tional er^Ynlric  fittings,  there  dueri  not  aeem  to  be 
need  of  much  allentiun.  presuming  that  the  liecnnd 
evlinder  it  put  on  the  left  nide  (iImvo  in  figurel  of 
that  in  Fie.  110.  p.  5^4.  But  in  tbii  cote,  though 
it  it  the  amiplesi  way.  there  are  two  valTe-buiei 
and  the  neeenory  piHconnectioiu:  whereat,  if  the 
Bccond  cvlindoT  could  be  put  on  the  right  #idc  of 
that  in  dgure.  with  the  aliile-valve  toward*  it,  only 
eae  bui  would  be  needed.  But  in  thin  ca>e  the 
eeoemnr*  would  come  on  the  ihaft  betwecu  the 
double  CTinki.  and  would  iherefure  hare  to  be  coit 
»hich        " 


ibtiacle  in  a  compact  uuall  engine. 

Perhsp;  oni  friend  will  add  a  annph 
>aper    giving    the    details    of    doable 


lementai^ 


H*relw..iilda]r.> 


a  the  earned  hope  that 


'T^=rB»k«. 


f.'.r  mi:hematiea]  and  •nnieal  instrument*,  as  re- 
■juefted  by  a  eoTretpondent  wme  few  week*  ago. 
M:.  Wiwell.  31r.  Brasbear.  "  Pritmatiine."  my«elf. 
at;-!  <>:her*  have  ai  lei*!  done  our  part  iu  the  prae- 
:-ca!  and  ihevireiicaJ  irtaiment  iif  elass-wmking : 
f-.:rcly  we  have  »<<me  frit  nJ  who  is  able  and  willing 
:■>  take  up  the  "brisiv"  part.  Recently,  in  linking 
:h7>.'=fh  i..>=ie  )>ack  v.>liLmi->.  I  came  upou  a  few 
ir-.-i  ini.'l<<  .-f  thi*  chiro-trr  by  -  EipertU'."  bnt 

Ei.pe  f-.-r  uiotLer  -  Kipenut "  to  appear. 

Ordnlc  TIt>L 

AH  XI.SCTBICAX.  8TOBX. 

'ii":."— A  LETTEE  in  the  Tr-:ti  fUted  that  a 
t^  .:d  -M  is  Richsund  Park  had  been  itraek  by 
■■^.i.,.-.  ^.g  ,;;}.  A-pu,:  ii,;.  1  wi»h  t-.i  call  the 
a:wn;i.Cvf  ihiweof  yoni  reuen  who  are  intere*t<d 
i^  i*  rerritaadiaei  oi  tbi«  occ-arrenc*  that  ih( 
i»;c  »r-i  ti=*  i.\-ne*pvM  with  that  ^vrn  by  Pr.-f. 
C.Ilad.=  '-fa  Tvsarkatle  *;=i>4:  hciio  phcn<.menoD 
wi:;;  *w  :h*c  oVierved  i:  GrseTa.  ai  rentled 

'    T^^^'it.  Z.-^7^^i'is.i  he-'n^r t^^iii^  ty 


«:e.-.ric  t^ii 

Thit.uki* 

'  ■■  r*  .-;  the 


entirely  toni  away.     It  ninat 
that  thia  took  place  after  a  long, 
the  aoil  for  tome  depth  being 
Bept.  1. 


THE  TEIiBFHOKB  PATBHTS. 

[2«SB.]— Patent  law  in  the  OnitedfiUtalai 
alwoya  been  oonitruod  more  rigidly  than  in  tUi 

'ry;  hut  it  »eem«  that  at  laat  it  ii  heoiaw 

igid,  and  the  following  from  the  SriMjfc 
Tfau  will  be  read  with  intcreit  by  •catd 
readers.     If  I  remember   oorrectVj.  anoil 

„ ei  which  have  appeared  in  your  colunuu  bin 

taken  the  view  that  the  Engliah  court*  bn 
-  en  too    much  to  the  holdera  of  the  Bell  at 

.i«oo    patent*,   and  the    qucition,  "iniat  ■■ 

.phragin?"  ii,  I  believe,  not  yet  itiaMj 
settled. 

In  America,  however,  a*  your  contemponq 
iintiont.it  would  be  illegal  U>  uie  a  Reuuk- 
phone,  although  Itell  acknowledges  that  ht  vt 
acquainttd  with  the  diacoveriea  of  Rcit.  Iimki 
the  following  extract  from  your  contemporaiji- 
"  The  conrtB,  in  their  aweeping  decifiiou  a 
favour  of  the  Bell  patent,  diitposc  vnr  n» 
marily  of  ReiaB  iuventjona.  In  one  dRMia 
the  judge  rather  gratuitoiialy  »aj»  tl»t  i 
century  of  Beia  would  not  have  prudneed  m 
operative  teleph'me.  Bv  all  the  deciaions  Bd'i 
claimii  have  bennne  so  broadlv  conatmad  thrtk 
BCCaal  Reii  telephone  oould  aOt  be  ui«d  witkiM  » 
fringing  them,  if  it  were  ao  uaed  aa  to  IiaaaA 
speech.  In  other  words,  if  one  uf  onr  readenwn 
to  pUce  a  Reii  tronimitter  in  one  house  and  i  Bm 
receiver  iu  another,  and  connect  them  ^wire.^ 

himaelf  on  infringer  of   Bell's  claims,  thoB^h 

t^  i^^^b^>re  the  date  of  BeU  a  I87i>  patoil.  B 
Reii' himself,  ni  i*  almost  certain,  apoke  tki^ 
his  (elephones,  he  oaght  to  be  eoDaidartd  ■■> 
f  ringer  in  odvance  of  hii  time.  Serioaily  ^t 
ing.  however,  the  beorini;  of  the  Raia  mra^m  , 
upon  the  Bell  claim*  depends  on  the  f^i^^i 
facta:  Roii'i  telephone* did  traasmil  BOiiDd:Bf  I 
-    --  -;---'  -m,Bh  in  the  dayaof  lkt»| 

capable  id  do^»«j 
tne  present  tune.  I'nis  much  should  nm'''  ' 
them  an  anticipation  of  the  broad  claim  M 
trical  transmission  uf  fipcech.  But  their  c<a 
neu  a*  anticipations  would  be  vastiv  inLiiMil 
could  be  definitelv  proved  that  *Pf«h  ksd  1*1 
transmitted  by  Uiein  during  Bail*  lifetims.  I: 
'■  SmnetoQs  passage*  f  rom  Be  is'a  writinp  ut  *<1^ 
(n  prove  this.  But  tbev  all  are  ei>n>iidered  m 
factory  to  about  such'  an  extent  as  ii  Ik 
patent  of  IMTit,  in  its  own  claims  t 
iniMioD.    An  appeal  to  Raia'a  ooni 

licen   made    with    far  mora  fmitful  

Profeteor  S.  P.  Thomp-ona  work  on  the  Bw* 
phone,  a  number  of  letters  from  friendi  rf  M 
.reprinted.  Many  of  (he  writer*  are  meniil 
standing  in  the  hcienlilic  world.  The  liW 
in  some  caH>  to  the  effect  that  artieolatt  V 
was  received  through  the  telephones  u  anj 
ISriP-ltirH.  Others  are  not  so  delinite  »■  "■ 
facti^.  Hut  the  general  unanim: 
subject  ii  m-wt  striking.  There 
irf  the  ■  centnrv  of  Reis '  theon.  ^  „■»,  t- 
bv  .me  of  the  circuit  judges,  the  fact  itli"* 
wpe  of  the   Brll  patents  as  dcWrroinrf  W" 

r.  •  _.  .     .1.    -i,ilityofth»Wff 

._,_,—  -.   — pComBWH.  *"" 


re  made  to  protect  a  monopoly  ao  M™^' >, 
Ihink  that  ouiniim  will  be  indoraedl^iB* 
■  looked  into  this  question,  and  aU  »"• 
be  glad  I.,  hear  that  when  the  cawswa" 

"       -  iction  will  JMlU 

patents,  "ttf" 


I'.S.  Supreme  (\jDrt, 
U  placed  on  the  r'-' 
be  limited  ttrictli 


f-;47,19.;— I    JCrST    say    it    if    s.nnrrt« 
novelty  to  B»  to  leaiu  that  the  luminuOf  > 

to  ft>melhing  in  the  nitnreof  anelectrifiit'-jt 
1  have  alway*  under*i«.d  that  it  ws.  kWJS 
ph'*»phore#cence.  atid   1   certainly 


bible. 


Ithosphorus   ih^n  cr^at 
ar.4.  and  ihv  ph»»i*-^T 


nlv  think  «  1*2 
rinhabitsnUDit' 


^^tt::.     Th,  I  irk  ii 


wilVMtfTf*.  Fori^JL 

_  mwk*rtl  whj A  hi*  I  <^-  <s>'e  tairt<d  i.  if^ 
Icminonf  in  sb(  diri.  ciwtd  hr  the  ojiJw" 

;     I  th.  a;h:  al  tie  ti=:«   that    the  q"**^ 
-  F    R,    %    '^ '     ^ad     I,*    sav    ■**e  U**   '  *^ 
Civ;=:  ,>'i;;-v.''^l  am  Qiii;r»nTebc»»*"? 
sS>u:  i: :  a- 1  icitt*r  ■  i  ftr.'.  ii  is  ririblt  n  -■ 
WKtr.  SI  I  hive  **«=  th*  sealnmiooiuw" 

'  ivrfc-.-:'v  ,-11=   weaihc.      Ptvihably  tin*  35 


KNOI.ISII  MKCHANTC  AND  WORLD  OF  SCIEXCE :  Xo.  1.068.  SEPT.  11, 1885. 


:plies  to  queries. 

uc-ai'm/  Ju   W*  :■*».' I  I'M,   in  •'A'A  MsiiMnct,  th^  ti:ff 


Z*— Bxtr*  Currctnts  and  Testing  by 


{^ 


»hir*  ftnd  North  DerVrrfiiw,  I  w  .-  i^r  wii:  kc-  '  bae  :«rm«sts  ihe  eomwctJoDi.  In  Fig.  1,  a  nd  4 
ait  ion  the  axle  would  'l*  ir  hvi  I  Tisei  r=-r=iJ  '  mn  the  binizaf-MSWft.  to  which  Ton  conned  the 
W:innc*  ?  I  hare  a  p.v*i  pzi^*5,  Wi,  rt  ^.zld  L*  '  «*"^^»^«  of  voor  hattor :  c  «  UUie  oomnntUv; 
orvwti  I'Jin.  K^arinj*  »-•  u  =.:  :•  i-wrftr*  writ  E  *«  a  ha&sl£  f (?  morin^  the  oammntator;  c,c^ii 
ivmf.  rtable  pe^ialhnc'  1:  is  .»  iitj  iri^siis^  ar  izjslaaed  bv  lo  keep  *  and  e  at  therif^itad- 
o>oi:s:*  should  I*  niult^i  bj  a  si£rli  «*i<=:#rT.  azc»  a;*n :  i  and  c  are  atopatojireTeiite^ibei^ 
whoii  :her*  are  huadrt-ij.f  li.zMiii  jzr^'trt'r'i^i  z^rrcc  uo  ^ either  war;  e-e,  ia  the  other jnii- 
woidd  uf«i^ate  suo-h  ar  is*<ni.--  a»  ~*:--i*i'    "brt  :f  #€-    If  t-mi  preJer  the  cybndncal  foa, 

i  xczasrsz  fiis  Fit-  2  'riih  a  in  Fig.  1,  c  with 


fio:.    ir  the  ssin:^  S.»bVir.*  jlt-:   ::«*!.  :!•:-  '  **^  .ri:ii>    f  ~ir:  u^tiai*."    Ee  .-Jcr-rillV it  ji*  s.t    n.il  "•ttlt'  .ne   czk£    cf 


— 1.  For  mediai 

,   connect    the  inaB 

-^j   ii=*r.    the    outer   end  It 


:.■:   ;_r.^...   ■*:-:-  tr:.;r~.u  >-:>•: _-.-r  >    "     \~'  --•-  —ir.cr  r->£trt.     .-:is.  Kr    s  •»Jcta.  **-*.    siie  j:  lii*  :•  £-     C:c.=is<?  :«*  t-^  the  hanuaertyi 
-  "-:•*    CL      .•:•:,  •  r  T.r-  -eiTn   :irr^z-  »  ..*    '   £?e.i.r    *^-:— *  ••   T>  —  r—  -t--  — .  .s^~':.a»,  ^wiV*    iciir:   ■^ir^  jf  ■»::r^  aai  tae  o«ier  to  the  t(  iiiiiiii 

«si*  jf  i^  coil  u  connected.  Til 

are  for  the  b* 
for  the  hiadkL 

^  rr  andeeoQodij 

■  ■»  T»r  >  rrt-    ■    ■      >  ff-i^^  — n*  —r-r.*-'  ^r>s   of  i&rinarr at  iboRi 
r     .n.  ■•"__    laii  ic  '■>■•  lar-rr  laL   "Tsk  ^riere  it  2e«Teitlie«^ 


"lit-    ■-  t"    V  -ir.  :^  'Jit'    ---ji:  .^t.  i^.i  Mr.  H.sfitr  lik-*.  ;■*  si».3Jz  j.  -  T.tk-i  i-&  :eir::rj  -    ^  jt 

•?Z'L-  i     ..—  :.-■:.     It  i-tnLT*  T^i:  -j:_-  ti-  V***'--      —   '■^'^   -"'.cjw.'^'.c  >  1:.*::   ^ _  ^. 

=%  t"-*    ■--    j-":=-r-  Ji  z>LrLl-ii  "iJL^r.  :-  :*  ^^•-  -"  :zitv*?:":I-*  v  j^II  i^inis,  =ju*c_2i-*  -i.-^zr  -  ^.iiii:- "Se  hf^rsajXif  .if  ti*   *e«>sdarT,  aodwai; 

ij  ir.-  n  '^r---.  ■w'l.'i    *-:I_-  tti-:  ■:;-."«'i'rx  ~  '^■■':*.  ■»-!!■*  hj»  rr.-^if.  "-!■.*<  •  zz^— r-»3-  riir:=*  '  ■"-'■r^.*^  wTry'-pr.!"  ss^i:iass.i  jt^-gih.  of  pmnaiyBll 

»-r  .-  I-    --'-^    "^^  -'^    — -   rrr-.zj'.'z.  -Ji  ▼^-■c-jTri  -  ri.rr.'v  "  *i.':i*  3ia.:2_=-*w     JL  >  sr:  in-  j«   jcr:  j  n*^    fir    -.iia*rca.e-     Tni*  looee  adrf 

Co.i_-N..   .-   .-  -'xj£-.z  i  z  rrL=.'^'i  '.z-'x-.  iz^  '  zz>r.-rhz-'.    zji-ir^'   I    1=.  z>r    it    L:.    li^  .:-  fr  lizajiij-  :*  r.nne-.-ra-i  ij     e*  cf  the  tetBiBiIiB 

id:*.-  U--  '. ri  ▼!--   -^:  ";:r— Lr-  •■:—-: it  ~--    ZJ^:'Z'^.      ^7  rr    3£r    H.  >  >  -   TTrr:t.--i  *  ir-.nr  ^ -se  i^isimifc.     Tin*  jCCC.*?  terminal  M^ 

KB  1*-  j:.T'  7*-z.t  *■    .-r-wr"?  tJiiT  iz  "^: .-  -t-  ■£■"■  '•'-'•-    c  -.  "rz"    ij£  i-   JiTr-.ti-ar^  ii--!s  «jr  :•  t-  is-L-ttsi  t"  l  si<r:  "wzn    •:    *a*  psTlar  which  mm 

ts^v^   T-i---  :.:-    Lm^iTir-  r-i-f  ti-t:  ::  "^'-itj:^  it  i_*  .cj^-  c-*       i_   I   rxc  »i.-  ^  —  ^r  -  izs  ^^-^^n-^    iT  "aitf   -ricaaic.     Tb*  onier  ^rf 

■d  v=~_    :   '-.-•r'^i  rir~-:Z':  i^irr.- ;t.  T2_^  t.i-r:  i?  .c:  rT.i_-  zj>T-riC:  tjL-.t  ^i>    i  .nr-i^i-  iiir  —  "■i»i.~tj— •  ^  r . oaiitr^isti  *;■  ce*  of  the lemnM 

ifes  -I—.  .-j-r-TiT   "v-iil-;    :-:_i-  t_it  rf-r.r  -•*-^  :rir:LZ_>.  I  -o-.c-i  _!r?  ■:    i^-*  i^  .c 


'i  '  '-r  3£t    HL  c-  ^. 


y^    r  lie  r.Lu  KHZ.  a  icbGrs  length  cf  w» 
r  jX3«f  "sj  -a*  ijaxzaer .  Connect  htt^ 


:  _i    T_iiT  T-t-?  nil-Li-L:   lt:     '"  31-ir^"  a*i  t.i-=i  i-.^  "r-jit*  11-'*  '_jcr  TLi-t-r  r— »  ».'»ij  * -r>i?T.^  ^  «rir*-     ■!.  SV 

5ni-r_-:— '.    •  :-    :  ■—  z-  r   ir-z:-  :"->c^  tv.^i     *'-<'^-  *i--  "— :-  i:  "»—  7ier:.k:->  lls-.  -:r  "LTisr  n-^r^  jracr  is&i.  i3i^sn&  rs:  VucsiT 

'  ii_r  -.■:-T    ;   ^  i.T"  ■•;    .■  ■T-.rr— :     r  -v-    -^  •  ~-j^  ^~*  ^'^"  "ria-  c  "vi-  :^  — :.-  =;»jr-->  en-  t^  j.^t^.  icsi  3jinr  -raiis  Xia*'*  ihrsi 

:•  irjij>  ~^ .    li'L  i.  1.1^  -■^— -—-'■*  ,'  z2-»-  -Sir  TtTTt*!-  ant  itf  jr.nuri 


dactioa  oofl:  ■ 

rraaifwiirfg 

tC>  be  deah  wHL 

v>  >f^"WB*'  ad 

r  Tait  tij    tvat    if  "si*  jr  ■an  c*.  vx  oj^w** 

jr   i  •oi'ir:  li;s;f*si    :i  wire  MauMcC  fli 

nv  :f  =1^  haz=saertod» 


,^  -_^„  .-- ^   -  .  -     -_ — ---  t  ^  i  2 — :-  i-'Z—  '    '  r.'i-r  .r  ^  n--r~  "irt  w.n^ii.  six  la**   t-it    i_>  r.— ^    "SiILar  "«"z-i:i  i"u& 

*""""■■  '    n -2u  f  r  »  Tr-.a-T  ^'*  "r-i-ia.   ^  i   rx.-.  r**    rvs^r- 


i^f: 


^•. 


T'l*:.—  i-: : 


"He     :  " 


.  J 


— -1--.  -.  -i-.- 


Tlt 


.-I-   j-^ 


..     »  ■:..-._.•    '.i.    ^ 


^  .."     r 


"ifn 


— ^*"    «  '^iil  ^    -la^r  .Ma-',^:^  T?'r  3*1?  -#    .vsrupj"  ip* 
r   s.-.    ■  i.  X     «.-.^  *   4t-*rTt:L«a    .z  -iae  Joa^Bi 
•    -.s\  "•»     -I.  -»J*r     3i't   -SlfiW  su^ 

»—  ti  1     T     I--.-    IL.V.T— :»^jfi-    -r    ijxai~«2* -■     I  ■■* 
i-*.    ^--^    ■  ■     ■   -T...*:=a:  -2ii>    xotr^.— "Wil  J»>W 

— SiJiii    3biK'.  —  »  .L.     *  » -111    5»»xjer 
^-•r    T  .-:*    -..- .-- tJiti  T.    i»ai    "me    Z  peraapi  <■■ 
:*  -  '..rr         ?■     .    "r**  L-r?«i    ?•  r   T-uie   ptti ;A>iee  • 
r  zr       ■■  ia*L2ij.-.:..r.     .0^     ▼riabi     r.saliT7.    J*  *■• 
.:■■>>   T,i  ■    ^    rote's     rr  Ji     irt-aj-    iacieLl'-n  wef- 


*■       ~.      •-  -•     i" 


I" 


..T  — -C3jh  .^.Tcr  *::;;"—  ly  ""rrjepi** 
- .-    -»_     •  .    ^-  — «■   ^  "*-!i^**  i*'iie  otB 

^    .    -..-     .:ir^    ^.z^.zi   AT?  ,raJiaDy 
•-.-'--:■■..       V    r*:   .*■   i»  c*?  hjthe 

N.    -:.      "  ■•'  7*1    =  "ttt  Ttfnw  -isBarf 
*. .  --■  .-.ia.  -sua  a  biiih  _• 
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ing  or  briMmg  has  worn  off,  the 
e-iilated,  tad  the  poliih  brought 
cb-bcmh.— Bus.  DOH. 
r  IConognuiu. — This  querist  hu 
hHir  and  Azruiga  it  in  the  irnia 
.tie  gum,  or  thit  sdTertiied  coi- 
aEed  fi>T  Sling  the  mouit«ohe. — 

line    Kaohins.  — I  think   jon 

.iled  dewnptioaa  and  riews  of  a 
prceigfly   like  that  about  Which 

;  ivitti  January  of  tkit  year.  The 
.  dimenaioni  lies  between  1ft.  9in. 
\e  len^h,  bo  that  hj  adding  5in- 
u  bring  the  machine  up  to  your 
t  ii  also  desuned  to  nork  in  the 
tion  only,  though  proviaion  for 
be  iUiutrated  in  its  piopei  place. 

ill  ShKiiliiK  Haohlike. — londer- 
."  B-ouId  includa  thii  in  his  unefnl 
-J.  T. 

km  PipB. — Yei ;  galvanic  action 
the  influence  of  hqat.  Interpoie 
r  or  aabestoa.— BeSAB. 


lel  WalL— The  rcnson  that  t 
.  is  obvkiiu.  When  a  liphon  _. 
1  of,  aai,  vine,  giving  it  a  anck  it 
cause  the  liqaiahaa  to  be  raised ao 
t  Taeunm  ie  aiifficieut.  Thug,  whei 
t4)  flow  down  the  siphon  it  carriei 
ing  with  it,  out  of  the  bend,  1/ 
uch  a  trifling  height,  although  thi 
a>  jon    atate,  anialler  thin   thr 

lel  Well.— I  do  not  see  when 
difficnltj.  As  thp  water  rises  ii 
OS  in  the  lipbon  pipe  tuo,  keeping 

rend  of  the  aiphon  tnbe.  ^ 
e  bend,  the  rssidnul  air  is  ci 
e  water  oat  by  the  other  limb  of 
action  of  the  aiphnn  conunen 
emptied  to  the  level  of  the  sip 
cistern,  that  ia  if  the  other  em 
is  below  thii  level.— W.  Scu 


corrected  it.  I  attach  no  importance  to  iU  appear 
anoe  in  catalogues.  A  few  words  from  the  die 
tionary  indicate  in,  I  think,  all  oaiei  tlie  use  oi 
considerable  force  slowlj  applied:  crab,  crawl, 
oreep,  crack,  craft  (prijnarj  aenae  stretch  oratrata; 


nsh.     Th. 


,  /.  Or&mp. — I  perceive,  am 
inda  me  of  the  fact,  that  there  i 
tion  tu  the  former  word  beside 
with  brick-making.  Cramp  i 
is  clamp  ;  but  I  do  not  think 


'J  words  in  Bngliih,  hi 
that  mean  eiactlj  the  Sam 
pointed  out  how  easily  thr 
r  get  interchunged, 


iquSi 


Lodm 


IS  in  point  ii  how  Selentf— G: 
he  moon — became  aemelc  in   — . 
ly  and  Jnpiter,  and  how  that  the 
ins  that  the  glare  of  the  rising  si 
feeble  light  of  the  moon.    The 
who  cannot  piortotince  an  R  at  a  . 
ISO  when  a  boy  :  and  the  least  lisp, 
or  caused  only  by  a  pimple  vn  "-  - 

wrong  word  doei 


IT'^SeaVa 


.  ha.1  eflecfcd 


rableaiaooDa 

that  a  "damp"  in  ■  permanent 
revent  displacement  or  dinbirIi<>D 
t  parts  of  any  itractnre.  Thu'',  t'l 
ip,  several  boards  may  be  crami-'i 
te  whilst  the  glue  is  setting,  uni] 
d  by  bsttena  futeaed  trBnsvcrf.i'ly, 
then  removed.  A  truea  of  hnv  \.- 
thc  smallest  oompsH  in  thehy- 
id  is  ■■  clamped "'  by  iron  hoops  to 
.nding   again.      So    you  "clamp" 


y  drawn  round  by  a  tuiigi 
ipe  pointfl  to  the  object. 


i  thci) 


ati!.c  the  plaUa  are  ci. 
Cuct  already.  I  thinli 
ted,  it  wiil  be  fouai)  gi 

oentofword 

pplied  sli 
ing  of  holding 
lich  "J.  H."  i 
or  significations  given  iu  thts  dii'- 
lamp,  clinch,  hiudfast  (tunrinel, 
dge  (inserted  to  prevent  thingn 
m  the  rolling  of  Uu  ship).  Knunpa 
ip-iron.  I  do  not  remember  ever 
OS  called  daiuit  bj  any  wrkmut, 
.,  to  my  reooIIaaUon,  is  fr 
book,  in  whloh  I.laMi 


dictionary  aignifieation  of 
that  fasten!  or  binds."  Nobody,  very  probably, 
would  be  "  misled  *'  hy  the  use  of  olamp  for  cramp  : 
but  if  clamp  does  not  mean  the  same  aa  cramp,  it 
i>  wrong  to  aae  it  in  that  sense,  and  forty  wrongs 
do  not  make  one  ri^t — J.  K.  P. 

[fiT209.] — Oaao-lutTdeiied  Iron. — Haa  any 
rcoder  ever  suoceeded  in  case-hardening  iron  by 
means  of  mnriate  of  potash,  as  recommended  by  M>. 
Bundy  on  p.  IT?  I  have  need  the  prusaiate  of 
potash  ;  but  never  the  muriate.  Is  it  a  slip  of  the. 
pen,  or  will  the  muriate  do  aa  well  ?—€.  0. 

[67244.]— DontlrtiT.— In  the  whole  of  my 
twelve  Jtan'  experience  in  thia  profession  I  haVi; 
never  blown  a  rulcaniser  to  burst.  I  heard  of  onc' 
doing  BO  once,  and  that  is  all.  The  machines  of 
the  present  day  an  all  fitted  either  with  fttaibb 
plugs  or  aafety-valvea ;  the  latter  aometimes  get 
■tuck  with  bnrat  oil,  but  before  the  boiler  bunt 
the  ping  would  be  drivenont  by  tbepreaaure.  Two 
yean  an  my  vnloaniaer  waa  left  on  all  night  by 
accident  and  with  (he  exception  that  the  rnhbei 
plate  was  burnt,  no  harm  was  done.  1  have  always 
understood  that  a  grain  of  practice  is  worth  a 
ponivd  of  theory,  and  donbt  if  50  years'  atudy  of 
the  Tramariioai  of  the  Odontotogical  Society 
would  make  anyone  competent  in  dental  arts,  espe- 
cially aa  there  are  notwomoutbs alike.— Ubht  1st. 

I57S44.]— Dontlrtry.— Both  "  998  "  and  "  Dental 
Reform"  have  omitted  to  notice  the  force  of  the 
words  "  to  become"  in  the  reply  which  they  criticise ; 
but  it  is  a  matter  of  little  moment,  because  1  have' 
no  donbt  we  shall  retain  our  own  opinions.  To  the 
former  I  would  point  out  that  the  "difficulty  "  of 
doing  anything  13  aimply  a  meaanre  of  the  ability, 
or  want  of  ability,  of  the  operator;  and  if  I  may 
venture  tj  aay  so,  there  ia  nothing  in  dentistrj' 
which  lissom  fingara,  backed  by  aabUe  brains,  may 
not  hope  to  acoompliah.  "Dental  Reform "  mDkeb 
a  remark  which  he  would  probably  withdraw  on 
second  thoughtSj  for  the  dentiat  can  never  atand  on 
the  same  line  with  the  physician,  whose  "buainess" 
it  is  to  find  ont  what  is  the  matter  with  hia  petientii 
without  the  possibility  of  seeing  into  them.  I 
migtt  be  permitted  to  call  bis  attention  to  the  ^aet 
that  if  "amateur  tooth-draw  en  "  were  at 
regarded  as  dentists,  the  new  rufolaCion  gi-.  ._  _. 
ophite  extreme,  and  has  produced  a  c[o«e  trade- 
nnion,  which  can  be  entend  only  by  those  wht 
have  sufficient   money    aa  w^l   as  brains.      The 

thefairt 

dentist,  ,^ 

that  some  who    are  "  dentuta 

delegate   the    most   important  portions   of  their 

work  to  thoae    expert    workmen    who    have  Ui 

misfortune   to    be  without  the  means    to  ubtai 

a    diploma,    and    are,    therefore,    compelled    to 

remain     behind     the     scenes.      Tlie     attempt     of 

"  Dental  Reform  "  to  place  the  dentist  on  a  li 

wiUi  the  physician,  assuming  it  to  be  something 


e  than 


1  for 


it,  is  ridiculous  in  thf 
as  well  aa  "9U8^"  must  be  well  aware  that  _ .    .__ 
oonld  be  a  dentist  without  practice  in  the  art.     It 

was  a  remark  of  one  of  the  or=-'— '  — " '-- 

brought  out  my  rejoinder,  and 
that  gentleman  how  hvimsginea  a  "dentiat"  can 
be  made  unless  the  Istter  hu  opportnnities  of  ex- 
perimenting in  actual  work.  The  replies  on  p.  5fi(i 
remind  me  of  nothing  so  much  as  the  injunction, 


1   the  n 


Sorry  I  have  disturbed  the  profr 
your  oorreapnndents ;  but  I  can't  help  believing 
that  there  are  as  good  fish  in  the  sea  as  ever  came 
outof  it,andthatk  "  diligent  study  of  the  Trant- 
anioui  of  the  Odontological  Society  will  enable 
any  one  who  is  already  a  decent  mechanic  to  be- 
oonie  a  aupcrinr  sort  of  dentist."  No  one  can  evei 
become  a  useful  physician  without  special  i 


—  Agrlomerate    Blooka.  — To 

-Ko ;  common  salt  will  not  destroy  the 
blocks.  And  the  people  who  told  you  that  "the 
;  acid  "  had  been  used  could  not  have  known 
about  the  matter.  If  yon  have  not  thrown 
the  blocka  away,  I  should  be  glad  if  you  could  let 
If  eo.  I  will  advertise  my  addreaa. 
To  "  SilvcrWwn." — If  yon  ate  in  any  way  connected 
;  company  of  that  name,  you  will  beat  be 
judge  whether  the  firat  portion  of  your 
is  likely  to  be  answered.  Are  yon  in  a 
position  to  disprove  my  assertion  with  regard  to  the 
second  portion  ?  1  may  have  something  to  aay 
further  on.— C.  D.  H. 
[&72&S.]— atoragra  Battery.— To 
■Xanythi    '     ' 


jitt.jry  ?— wTlaurje. 

1— Frae  ieada.— Aa  Mr.   Fryer,  co  p. 

^  ■■—"■-' -ited with  the  "^tuning 

ie^  wotdd  he  kin^y 
Dhlige  amongst  othen 
■-n\].  uKip  Wastb  to  Leabv  Tdniso. 

[:-,7i^Li.]-ElaotHo  IdKhtliiB  In  Kinaa.- 
Whvn  the  wire*  are  coupled  up  to  the  lamps  or  nn- 
coupl»l,  apaiks  are  produced,  and  these  form  the 
principal  flan^r,  although,  of  course,  the  acoidental 
hruakiug  ••!  the  conducting  wires  would  produce 
riiiiirks.  which  might  inflame  the  fire-damp. — W, 
SCLDAMOBK. 

r.'i7i;'i.]—El)0iiy.— The  best  advice  I  can  give 
'■  \  incent "  ii  (he  having  rubbed  down  the  book- 
oasc  with  puuiioe  powder)  that  he  ahould  give  it 
two  or  three  coata  of  ground  drop-black  miiM  with 
French  poliHb.  When  this  is  dry,  which  it  will  be 
in  an  hour,  quite  hard,  he  can  rub  it  down  with 
glass-paper ;  then  give  it  a  coat  of  white  spirit 
vamiith  (Kid.  a  pint)  j  all  the  materials  costing  less 
ihin  iB.nd.  Hut  why  don't  yon  polish  it?  Toucan, 
tjvi>r  the  paint;  first  polishing  with  vegetable 
till  yua  get  a  good  body  on,  fini-hing  with 
black.       Further      advice     if      necessary. — 

■Jl.]— 'Wira  on  PJTa.— To  Mb.  BOTTOJ'" 
il"  ivi   state  whether  the  resistance  l-|' 
i.-i-tiiice  of  the  entire  length  of  wi" 

iri'.  nr  ;it  the  brushes.     If  the  former,  r 
N.J.    I<;  cj;.  will  suffice;  if  the  latter 

■od  nrarly  81b.— 8.  BOTTONB. 

2i).]— EvKlne    Stop^Valve.- In 
Kti^iiui  stop-valve,  the  steam  is  aA 

ler  EJdi'  of  the  valve,whereai  if  tlie  4 


gaa^    black 


J  face,  which  would  a 


_m_ 


BUNB 


any  thanks  fur  answering  my  query  No.  hT25i 

4nn  of  plate  tor  my  battery  is  that  of  Paure, 

-'-    xnj  last  question,  would  you  tell  me 


ilierate  the  valve  if  in  any  way  stuck,  which  i* 
ketimee  the  case.  In  a  junction  stop-valve  f^e 
im  may  be  admitted  to  the  top-aide  of  the  valve, 
.he  biii  is  put  on  the  wrong  road ;  but  if  put  on 

proper  way,  the  ateam  will  enter  the  box  from 
'undetBiile  of  the  valve,  which  may  be  eaailj 
I  in  the  tiijure,  the  arrows  pointing  the  proper 
t.;  of  the  flteam.— R.  T.  ClaBKB. 
1 7  ;i'.-i ; .  ] — Fattem-HaUns.— Uake  the  pattern 
^ig.  L     .'V  is  a  aide  view,  B  is  boaa  cast  on  for 

leading-iierew  at  each  end,  C  ia  face  of  bed,  D 
ring  at  the  bed  from  the  end,  E  ii  gap,  with 
:hcii  for  loose  slide-bara  to  rest  on  when  the  gap 
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■-i  i  F  ii  dide  or  end  of  v.'> ;  G  ii  lo«e 

'<«  bou  while  it  is  being  moulded.  The 

"i  MgaSiut  the   dde  of  p&ttem,  u 

ted  lina  in  Fig.  S.  Cmit  &ce  down, 

it  1  little  taper  in  votir  pBtt«iii. 

.    A  ia  end  of  bed,  B  is  bou  on 

^s  vATB  in  bed.    F   ia  the  ilide  V.'i, 

HHmI  linee,  both  inside  uid  outiide, 

1  wUi  the  pma,  G,  to  be  drawn  by  tbo 

k,  I  b  pattern  ftod  V.'i  u  monlded  on 

A  dotted  lincL  F  blide-baiB  or  V.'a, 

tvmmn  either  black  the  pattern  and 

Madsma,  or  make  ai  the  eketch.     Fur 

jA  )m  nre  to  make  fa£e  down.    Cnt  the 

k  ■§  tfiown  in  Fig.   i,  >o  that  the  pattern 

nr  Mt  of  the  und.— Sakd  Bat. 

)— Tlnmaa'B  TooU.— "M.  H."  wiU  Snd 
ring  aome  of  the  most  naeftil  toola  for 
...  Creaae  iron  with  one  end  sqnare,  and 
^  for  taking  edoea  over,  or  aqnaring  np  flat 
^  i  the  other  eniT roonded,  for  taking  np  edgei 
i_  ciRolar  pieeea :  it  alao  ha*  grooTea  in  it  of 
difierent  liiea,  which  with  a  wire  rod,  i>  osed  for 
Unnine  tnbes  round,  *o.  <i.e.,  in  the  groorea). 
Funnel  stake  naed  for  bending  conical  abapea  on, 
alio  eitingniiher  stake  and  beak  iron  naed  foi 
■imilar  pnipoeea ;  a  bright  anvil  and  hammer  foi 
rianishing ;  one  or  two  block  hammen  and  block 
for  hoUawing,  nich  u  the  lid  of  a  aaacepan,  ia, ;  a 
pair  of  rolls  (technically  called  rollers)  for  bending 
or  making  ronnd  bodiea,  different  aued  gnorecs 
for  makins  aeuns  like  that  of  sancepana ;  also  a 
wheel  machbe  called  a  jennj,  and  folding  machine, 
both  need  for  taking  edge<  np  on  cicoolar  and 
straight  work  rBepectively,  These  are  a  few  of 
Uie  moat  eoronionly-nsed  tools,  and  very  briefly 
described.  It  wonld  be  imposaible  to  eiponnS 
tbem  all  here  with  tbetr  variona  nsea ;  anch  can 
only  be  learnt  by  working  in  the  trade.  Any  further 
special  information  on  the  anbiect  I  will  gladlv 
glTC-TECHNA.  '         ■" 

[67331.]— CryaUl*  of  Child.— By  disnlving 
gold  in  bromine  water,  or  s  miitore  of  nitric  and 
aydrobronuc  acid,  and  cryataUising  out,  crystals  of 
brOToide  of  gold  are  formed.  By  pouring  bromine 
on  pnlvernlent  gold,  and  adding  a  nuantity  of 
atroQgeat  hydrobromic  acid,  equal  in  weight  to  the 
gold  employeil  and  then  as  much  bromine  aa  is 
reqnired  to  diaaolTe  the  gold  completely,  and 
•Ulwing  the  solution  to  stand,  cryit^  of  hydro- 
auric  bromide  aro  deposited.  By  adding  strong 
hydrochlorio  aeid  I*  a  very  strong  solution  of 
cUoride  of  nild,  and  cryatalliaine  out,  the  srid 
M  down  in  long  needles. 


.   _.  ide    of  gol< 

eUoride  of  gcdd  comes  down  in  long  needles.  By 
mLiing  a  strong  aolotionof  perehloride  of  gold  with 
strong  solutions  of  the  chlorides  of  potaaaium, 
aouooninm,  or  sodiom,  cryHtalline  chloro-anrates  at 
these  bodies  are  formed.  By  adding  iodide  of 
potasaium  drop  by  drop  to  a  aolntion  of  perchloride 
of  gold,  auroos  iodide  is  thrown  down  in  email 
lemon-yellow  cryttala.  Dissolve  this  auroos  iodido 
in  hydriodic  acid  satumted  with  iodiue.  and  evapo- 
rate the  solution  at  a  genUe  heat,  and  crystals  of 
auric  iodide  will  be  thrown  down.  By  miiing  strong 
solutions  of  perchloride  of  gold  and  potassic  iodide, 
in  Che  proportion  at  one  atom  of  the  former  to  four 
of  the  latter,  and  leaving  the  liquid  to  stand,  beau- 
tiful black  crystals  of  iodo-anrate  of  potassium  are 
fonned.  Byevaporatiaga  tolation  of  auric  oiidein 
•^jlJxht  eicess  of  pure  potash,  first  over  a  flame,  and 
icoOjCryiUJsof  aorateof --" — - — 


are  deposited.  By  adding  aulpuiw  u*  (kiluiuiuu, 
drop  b^  drop,  to  an  alkaline  KdutioD  of  aniate  of 
potaaaiom,  beautifol  yellow  needles  of  auio-aol- 
philfl  of  potaaaiom  are  depoaited.  Dark-grey 
crystals  of  a  double  lolphide  of  silver  and  gold  are 
produced  by  the  action  of  melted  sulphur  on  a 
fused  mixture  of  gold   and    silver.— W.  SCODA- 

[67382.]— MuiDfUitnTa  of  AlDmlninm.— It 
is  not  neceassi?  to  use  the  double  chloride  of  alu- 
mininm  and  sodium  in  the  preparation  of  aluminium, 
■a  it  may  be  prepared  from  the  simple  chloride  of 
aluminium  jn  many  ways,  as,  for  instance,  in 
pefiUe'a  method,  by  passing  its  vaponc  over  sodium 
in  an  iron  or  oopper  tube  at  a  dull  red  heat,  and 
removing  the  double  chloride  of  aluminium  and 
sodium,  formed  at  the  same  time,  with  water.  But 
the  processes  in  which  (he  double  chloride  ia  mixed 
with  sodium,  and  usually  fluor-spar  or  cryolite,  and 
heated  in  crucibles,  are  prefeniUe,  as  a  much  larger 
proportion  of  alumininm  ia  separated  out  in  i 
compact  form,  with,  however,  some    globuleB,  in 

m  the  double  chloride  used^  than  when  the  chloride 
of  alumininm  itself  ia  uaed.  The  double  chloride 
also  reqairea  much  less  heat  in  its  manipulation 
than  the  aimple  chloride,  aa  it  fuses  below  200°  C. 
By  the  way,  slight  detaUa  of  aome  of  F.  W.  Gcr- 
hard'a  procesaea  and  pateute  for  the  manofaotnre 
of  aluminium  are  given  in  WatWa  Dictionary  of 
Chamiatry.— W.  SCDDAMORE. 

[67835.]-] 

re.    See    my    reply  t 
D.  R. 

[aT34S.]— Cnprio  Oxlda.~I  think  that  the 
cheapest  wav  of  producing  this  oxide  on  a  large 
BcaJe  wunid  be  by  the  oontinned  initioD  of  copper 
in  contact  with  a  onrrentof  air. — w.  Scddamoue, 

[67348^  —  Baok-aelia.  —  Like  "  Uammei  and 
Tonga,"  I  have  soSered  from  pains  in  the  back  for 
upwards  of  three  or  four  years.  My  age  ia  «,  stout, 
sedentary  occupation,  and  much  mental  work ; 
the  pain  ia  never  acute,  and  better  and  worse  alter- 
nately. Have  tried  to  discover  symptoms  identical 
with  the  two  conditions,  but  have  never  succeeded, 
"ave  conaidted  several  physicians  without  rosolt. 

at  of  pain  shifts  from  kidneys  to  lumbar  region. 

ave  found  change  of  scene  and  habits — a  month 

the  Highlands  or  a  trip  to  sea— baa  benefited  me 
than  anythiog  else ;    bat  cannot  always  be 


gthia. 


-Pe,n  I 


eply  572-21 


t  horse-power  will   do  the  work  easQy.-^.  BOT- 

.]— B«dnoiiis  Volta  In  Syiuuno.— To 

Mr.  Bottone.— This  depends  on  the  build  of  the 
dynamo,  whether  aeries  wonnd,  shunt  woimd,  or 
compound.  Be  quite  sure  that  you  mean  volts 
and  not  ampbies.  You  can  easily  reduce  the 
by  putting  resistance  in  circuit,  whether 
--'-      -  )t  ahunt  wonnd  ;    not  so  the 


afterwards  to 


(olts.     For 


(armature  and  fieldst<^etfaer)j  3,  bnild.- 


[S785fi.] — Boull  Dynuno  ircnlMd' 
WUST.— The  dynamo  water  wbed  a 
Coxet£r  and  Co.,  1  beliere,  it  tlw  one,  w 

wheels  fixed  on  a  shaft,  as  slceteh,  and 


a  drum  12in.  by  Sin.  The  waterfalls  oi 
from  the  same  number  of  amall  pipes  i 
wheels,  at  a  pressure  of  601b.  to  the 
dynamo  is  coupled  direct  to  wheel,  whii 
sufficient  electricity  to  light  five  5  c.p. 
I  must  remind  you  that  the  wheel   u 

W.  Haboood. 


[67S66.1— Stormca  Battery.- 

SveninSo.  lOK  — '-  --     "     - 
Lttcry    shown 


-Tbei 


To.  1016  apply  to  all  atorage 

hown    is    eompoacd  of    two 

nominal  BJtt.F.  of  a  tingle  cell  is    3  vol 


candle  power  lamp  requires  aboul 
fore  12  to  H  cells  must  be  joinea  i 
snpply  the  necessary  B.H.F.  If  yon  ti 
to  go  to  the  expense  and  trouble  of  o 
these  you  cannot  do  better  than  follow  1 
given.  You  will  see  that  each  cell  is  o 
eight  plates.  It  is  not  absolntely  est 
they  should  contain  this  number.  Yd 
struct  a  cell  of  two  plates,  but  unless 
flcial  area  equalled  the  eight  yon  vou. 
able    to    charge  it  in  proportion  to  its 


charge  would  b 


Mj 


le  plates  of  the  same  pattern 
□ui  Hj  laccease  the  aiie  to  }2  x  U.  A  lhi< 
outer  edge  of  Jin.  for  atability.  The  in 
for  joining  up  are  not  quil«  plain,  perhi 
pose  after  making  the  plates  and  putti 
red  lead  you  numbeithem  in  sets  I  to8.p 
of  course,  you  haVe  arranged  to  put  eijl 
cell.  Take  the  odd  nnmberB,  1,  8,  6,  a 
icin  them  together  by  meana  of  a  biaaa 
ing  tbrough  the  ta^  A,  placing  a  lead  w 
tween  each  1  in.  thick,  and  screw  them  up 
of  a  nut  at  each  eod.     Thia  will  secure 

?latcs  together  with  a  space  of  ]in.betwi 
'rocecd  m  the  same  manner  with  the  c 
bera.  When  placed  in  position  the  nmul 
r:in  cODEccutively  I  to  S.  The  odd  nam 
be  the  poeitive  plate,  and  the  even  the 
Now  suspend  them  in  the  containing  boi 
and  charge  with  dilute  eulphuric  acid,  on 

to    twelve  of    water.    The    --" 

formation.     In  giving  inatrnt 
kind  of  apparatua,  it  is  not  always 


for  D 


end  making  tl: 

>  or  battery ;  but  if  not 


p,  burning  methjlat* 
'luj  a  Kuuu  ftijL.  Hiua,  will  give  you  plfnt 
or  such    a  bit  at  dotciibed   in   mj  sit 
lOTTONE. 
[67377.]— DynJuno.-To  Hr.  BoTTO; 

Camowill  light  fromfoorto  tive  2l>c*Ili 
machine  (Siemena)  will  not  ron  vrr; 
iot«r,  as  the  reaiataaee*  are  high  for  nu 
iichine.  The  principal  alU-ration  thst 
make  is  to  get  it  to  ran  easily  in  its  b<ai 
the  "lead"  of  the  bushes  aa  reqi 
BOTTOSE. 

[67370.]^  Horse-powep  of  EinciiM 
«am  presBore  fuO  on  to  the  end  of  tl 
our    engine    would    develop    'lTh.p.  nc 


•■  for  hin 
.  of  a: 


The  h 

formula,  2  A  P  R  S"  divided  by  33.065,  fa 

f  piston  in  square  inches:  P  av« 
tteam  in  lb.  per  so.  in.;  A  ■ 

ins  per  minute ;  and  S  length  at 
feet.  As  the '2  will  apply  to  any  term  ia  i 
le  can  stick  iton  to  S,  and  call  hia  stnto 
>jin.— JIUUY. 

[57380.]— Oraokad  BoUar.- Finely  ] 
iron  (procured  at  a  dm^[iit'a)  made  int 
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(te  with  watci^glass.  Tho  hotter  tho  firo  tho 
re  the  cement  xncltd  and  combines,  and  tiie  more 
npletely  docs  the  crack  become  clofle«l. — R. 
&LKER,  Stanley  RAO. 

;57381.]— Stretohin?  TrotiBers.— The  best 
7  to  stretch  your  trousers  is  to  shrink  them, 
onge  the  knees  and  creases,  beat  them  with  the 
Im  of  your  hand  to  send  the  wet  through,  pull 
>m  out  nice  and  straight ;  button  the  top  button, 

I  hang  thcni  up  on  a  hook.  Put  them  to  the 
5  before  wearing,  to  insure  their  being  dry, — 
SRAX. 

; 57384.)— Noise  in  Fluahinff  Pix>e.— Put  a 
all  air-pipe  iuut  under  the  valve,  and  carry  it  up 
3ve  the  level  of  water  in  the  cistern,  and  this 

II  effectually  remedy  the  nuisance. — A.,  Liver- 
>1. 

;5739f).]— Silver  Gk>od8.'— The  blackening  is 
ued  by  the  hulnhur  in  the  gas,  if  you  bum  it, 
iuh  forms  Hulpnidc  of  silver.  Of  course,  the 
re  silver,  the  uuire  black  sulphide  is  formed  ;  so 
.»  nun-hall-marki'd  goodH,  having  leas  silver  in 
>ir  com}MMition,  get  black  loss  readily  than  those 
ich  are  purer  silver.  I  don't  see  liow  it  could 
prevented,  except  by  Vturninc  the  gas  outside,  as 
ny  silvorsmithx  do.— R.  A.  R.  Benxbtt. 

:673t»4.]— A  Fishy  anestion.—"  Sou'- Wester  " 
>uld  try  the  Hoap  boilers.  Except  on  a  large 
ie,  I  fear  the  cxtructiun  of  oil  would  not  pay. — 
M.  R0UEK8,  21.  Fin&bury-i)avcmcnt. 

'5739C.1 — Leolanche  Battery  aKanaffement. 
the  cells  are  Uxi  heavily  charged.  You  must 
ipty  them,  wash  thoroughly  with  hot-water  both 
rous  and  outers,  clean  the  connections  bright, 
*apc  the  zincK,  mount  the  battery  afresh,  and 
arge  with  a  half-saturated  solution  of  sal- 
imoniac.  made  by  dissolving  the  salt  in  cold  water 
itil  it  will  take  up  no  more,  and  then  diluting 
.th  an  equal  voliuuc  of  water.  Charge  the  cells 
'O-thirds  full.  In  the  course  of  a  day  or  su  thi-s 
ill  sink,  probably  becau.se  the  porous  pots  take  a 
vtion  of  it.  If  thirt  U  the  case,  add  a  quantity  Uj 
■ke  up.  Lcclancho  cells  always  are  liable  to 
Mping  salts,  especially  when  too  heavily  charged, 
■aturated  solution  adds  nothing  to  the  E.M.F. 
*ep  the  battery  in  a  dry,  cool  place,  and  visit  it 
oasionally.— C.  D.  R. 

[5731)9.] — Hot- Air  Engrine. — ^You  can  make  a 
irling  hot-air  engine  without  much  difficulty  to 
■rk  with  two  liunt^en  gas  burners.  I  nmdu  one 
Qc  years  ago  from  a  drawing  given  in  one  of  the 
ly  numbers  of  the  ENtJLlSH  MECHANIC,  and 
ieh  has  »ince  been  published  in  ^Axon'n 
clianic's  Friend."  For  a  sewing  machine  the 
rlcing  cylinder  should  be  about  2in.  diameter, 
L  the  expanding  cylinder  3:|in.  or  4in.  There  is  a 
d  form  of  the  engine  shown  in  Dcschanel's 
atural  Philosophy.' ^J.  SCJTCLIFFE. 

-574a3.]— Battery.— Xo  battery  of  six  cells  will 
at  one  10  ean(Ili>-power  lamp,  much  leM  four. 
IB  has  been  reiterated  again  and  again.  The 
.cl  of  cells  y«>u  re«juire  have  yet  to  be  invented. 
i&o  known  cell  will  give  more  than  two  volts — 
L  the  majority  a  great  deal  loss  than  that— it 
Lowa  that  six  can  only  give  twelve.  A  10 
wUe-power  lamp  requires  2'i  volts  at  least.  Dale's 
a».iile  gives  about  riiu  volt;  you  can^  therefore, 
snlate  how  many  you  require.  Notwithstanding 
tlie  pnffing,  this  granule  arrangement  is  no  bettor 
-a  a  Fuller,  and  in  constant  work  will  not  last 
»r  lour  hours. — C.  D.  R. 

S7409.]— Dry  Plates.—!.  You  will  find  in- 
zctions  in  making  gelatine  bn>mido  dry  plates  in 
LSlies's  '•  Practice  of  Photography,"  price  Is.  2. 
*^t  albnmcnised  pajier  on  the  tollowmg  solution 
tliree  minutes : — »Silver  nitrate  40^.,  water  lot. 
'O-^  the  paper  to  drain,  then  lay  it  face  down- 
K^ds  on  a  pad  of  bl«>tting-iiaper,  and  with  a  broad 
>^d-hair  brunh  damp  the  back  with  a  nolution  of 
rtc  acid  3<JgrM  water  lox.  Suspend  to  dry,  and 
^*orve  under  pressure,  as  the  less  air  admitted 

*  longer  it  will  keep.— C.  F.  S.  R. 

[^57409.]— Gelatine  Bromide  Dry  Plates.— 

*•  impos-^ible  U)  give  a  pn»pcr  description  of  the 
^^ojseas  of  making  gelatine  dry  plates  in  this  column, 
I^U  would  take  up  so  much  s]>ace.  If  *'  Amateur 
<Hitographer  "  will  refer  to  the  article  taken  from 
•^  Phdoyraphir    AVifi*    that     a]>peariKl     in    the 

«.  M."  fr>r  the  I  Ith  Novemlxjr,  1881,  he  will  find 
•tl  he  needs.  It  is  much  Ixitter  fur  you  to  buy 
'^  albumcnisef I  paper  than  to  make  it,  as  if  re- 
llures  a  deal  of  practice  in  coating  it  properly.   It 

•  made  by  coating  p;ii>cr  with  a  solution  of  albu- 
taflS  and  ammonium  chloride,  after  which  it  is 
lotted  on  a  bath  of  silver  nitrate. — A.  TitEYEU 
tVAXS,  Monmouthshire. 

[67412.]— Sleotro-platinff.—Has  been  written 
teat  no  end  of  timeti.  Look  up  back  numbers, 
r  pnrcfaase  a  book  on  the  subject. — C.  D.  R. 


has  been  run  about  Derby,  Trent,  d^c^  and  has  run 
London  to  Bradford  and  back  a  few  times.  Tho 
Vacuum  Company,  vou  know,  have  got  a  ball-valve 
brake  on  the  south-\Vestom,  &c^  but  it  sticks,  and 
Mr.  Haigh  has  a  ball-valve  with  a  kind  c£  spring 
that  puts  an  end  to  this  sticking.  I  woidd  advise 
th<»se  who  wish  for  a  more  full  account  to  refer  to 
Haigh's  patent,  16,887,  24th  December,  1884.  He 
claims  it  to  bo  an  improved  form  of  valve  for  a 
brake  stated,  line  8,  to  be  "  now  commonly  c^ed 
or  known  as  the  Clayton  two  minute  leak-ofif  brake." 
—Loco. 

[67428. — I<ainp  for  Blowpipe. — ^You  can  buy  a 
lamp  on  purpose  for  soldering  for  about  Is.  Gd.  I 
have  not  tried  the  lamp  you  inquire  about,  but  do 
not  see  much  advantage  in  it. — C.  A.  W. 


[67416.]— New  Brake.— To  "  Bbake."— There 
i  another  new  vacuum  brake  on  tho  Midland ;  it  is 
10  inTention  of  Mr.  Haigh,  of  the  carriage  depart- 
0iit ;  it  ii  fitted  to  only  four  bogie  ooaahei,  and 


[57423.]— Blowpipe  for  Soldering.- 1  have 
not  a  blowpipe  and  lamp  combined  myself,  but 
having  maae  an  intimate  acf^uaintance  with  one 
belonging  to  a  friend,  I  believe  they  work  ex- 
tremely well.  I  fancy  a  cood  manv  gasfitters  use 
them  now ;  some  do  tnat  I  know  ot  myself.  Tho 
only  thing  I  was  warned  about  them  in,  take  care 
to  get  one  with  a  safety-valve  at  the  top ;  they  are 
not  safe  without  one,  as  the  spirit  is  apt  to  blow  up. 
With  one.  of  course,  there  is  no  danger,  unless 
screwed  on  too  lightly.— R.  A.  R.  Bennett. 

[57425.]— Arsrentic  Nitrate.— Dissolve  the 
whole  of  the  three  precipitates  in  a  solution  of 
potassic  hydrate,  which  should  form  a  clear  solu- 
tion. Add  to  this  a  saturated  solution  of  hvdrogen 
sulphide  until  no  more  precipitate  informed: 
2KH0  J-  2AgCl  +  H38  =  AgjS  -f  2KC1  +  2H0. 
Sodium  h}-TX>sulphite  may  1^  used  instead  of  the 
potassic  hyarate,  as  it  disnolves  a  greater  quantity 
of  the  silver  salts ;  the  precipitate  is,  theoretically 
speaking,  pure  argentic  sulpnide,  which  has  to  l>e 
wasliod  on  a  filter  and  dissolved  by  boiling  in  nitric 
acid  * 

"   AgjS  -}-  2HNO5  =  2AgNO,  +   H.,S, 

which  gives  a  solution  of  argentic  nitrate,  and 
hydrogen  sulphide  is  bet  free.  Finally,  filter  and 
eva]X)ratc  until  it  crvHtallises,  which  will  l>e  the 
argentic  nitrate  sought.- A.  TUEYKB  £vAN>, 
Monmouthshire. 

[57425.] — Nitrate  of  Silver.— Carbonate  of 
silver  may  be  treated  with  nitric  acid,  when  it  dis- 
solves with  etfervescence.  evolving  carbonic  imhy- 
dride,  and  forming  nitrate  of  silver,  which  may  \>c 
evaporated  to  dryness  thus: — COAgO.  +  2N0jH0 
=  2NO,AgO  +  CO.  +  OH,.  Citrate  of  silver  may 
Ijc  dissolved  in  a  sufficiently  large  quantity  of  hot 
water,  and  solution  of  potassic  chloride  added,  when 
potasAic  citrate  will  be  produced,  and  chloride  of 
silver  thrown  down,  and  may  be  dribd  and  treated 
as  in  the  next  case,  thus  : — CeH^Ag^O.  +  3KC1 
=  C.HiK,0,  +  3AgCl.  Chloride  of  silver  must  be 
heated  before  the  blowpipe  in  a  crucible,  with 
carbonate  of  soda,  when  metallic  silver  and  Hodic 
chloride  are  f r)rmcd.  and  a  mixture  of  oxygen  and 
carl>onic  anhydride  evolved.  Fusion  mixture  and 
a  little  Ijorax  make  the  reduction  easier  stiU. 
4AgCl  fSCONaOj  =  4NaCl  -^  2C0-  -f  O,  4-  2Agjj. 
Wash  the  residue  with  water  to  dissolve  it  ii^  nitric 
acid,  and  evaporate  the  solution  to  drynesn.  2Ag.. 
4  «NO,HO  =  4NO-AgO  -h  NjO,  +  GOII,.— \v: 
SCUDAMOHE. 

[574.')0.]— Tricycle  Chain. — By  far  the  best  are 
Morgan's  roUer-chainH ;  thev  are  very  strong,  and 
do  not  weigh  much  more  tLan  half  the  ordinary. 
They  have  no  rivets  to  get  loose,  and  do  not  stretch, 
and  if  **  G.  D.  O."  will  get  one  I  am  sure  he  will 
find  it  satisfactory. — C.  A.  W. 

[574;»  1.1 — Tiuiinff  Fork. — You  may  either  solder 
or  screw  Uie  stem,  but  forging  is  bad,  ft>r  the  steel 
will  certainly  crack.  Tuning  &rks  are  >>est  cut  from 
a  solid  piece  of  shear  steel.  I  had  three  made  bv 
dilfercnt  snuths,  and  only  one  stood,  the  others  afl 
broke.— J.  SUTCLIFFE. 

r574.S7.]— Bleaohinff  Micro.  Objects.— If  tho 
*'cnloride  of  lime"  is  really  pure  calcium  chloride, 
and  the  '*  soda "  is  MtMlium  carbonate,  the  clear 
fluid  will  lie  nothing  in  tho  world  but  solution  of 
common  salt — 

CaCU  ^  Na.jC03  =  CaCO,  -r  2NaCl. 

But  as  ''  chloride  of  lime  "  is  sometimes  thought  to 
contain  hypochlorite  as  well,  there  might  l>e  a  ecr- 
tuin  amount  of  s(xl.  hyiK>chlorite  present  in  the 
clear  liiiuid.— R.  A.  R.  BKN'SETT. 

[574.18.]  —  Cricket  under  Cover.  —  I  believe 
that  where  go(Ml  tnrf  cannot  bo  had  for  cricket, 
cocoanut  matting  niakoH  a  good  sul>stitutc.  The 
gnmnd  must  be  levelled  and  rolled,  and  the  matting 
laid  on  it.  English  rf'gimi'nt.'i  in  foreign  countries 
adopt  this  })lan,  and  ko  carry  their  pitch  a}>()ut  with 
them.  A  nwf  without  sides  would  proba]>ly  kcej) 
this  dry  enough. — T.  K.  W. 

[57141.] — Replacing'  Pivot. — There  are  two 
kinds  of  tiMjls  for  centring  pivots.  The  first  is 
simply  a  chamfering  ti><»l,  on  which  is  fitted  a  small 
ateol  cup ;  there  is  ^so  a  spring,  which  keeps  the 
chunfering  point  back.  All  you  have  to  do  is  to 
place  the  arbor  you  wish  to  drill  in  this  cup  (taking 


care  it  is  quite  upright)  and  press  do\«ii  the  cham- 
fering point,  moving  it  round.  This  will  make  a 
mark  in  tho  centre,  which  yon  can  drill  in  the  turns 
by  drilling  a  hole  up  a  brass  runner  exactly  oppoaite 
the  centre  o£  the  left-hand  runner.  Put  a  drill  in 
this  hole  and  a  ferrule  on  the  arbor  to  be  drilled, 
and  then  put  it  in  the  turns,  so  that  it  is  oentiea 
between  tne  drill  and  the  runner.  It  will  then  be 
drilled  true.  The  price  of  this  tool  is  la.  The 
other  kind  is  much  more  expensive  (about  10s.).  It 
is  like  a  pair  of  turns  in  shape,  except  on  side  there 
is  a  circular  piece  of  steel  with  a  number  of  cup- 
shaped  holes.  You  have  to  put  a  ferrule  on  the 
arbor  and  fit  it  in  one  of  the  holes  with  tho  runner. 
Then  put  a  drill  through  the  cup  (for  which  there 
is  a  hole),  and  drill,  pressing  the  drill  through  and 
working  the  arbor  with  a  lx>w.— C.  A.  "W, 

[57441.]— Seplacin?  Pivots.- 1  am  afraid  I 
was.  not  quite  plain  in  my  last  reply.  First,  the 
gravers.  What  I  meant  was,  that  if  ihe  surface  be 
not  ground  down  perfectly  fiat,  the  cutting  edge 
will  not  bo  straight.  The  beginner  almost  alwaya 
ffcts  a  round  edge  on  his  tools,  which  will  never  do. 
The  work  depends  on  the  shape  of  tho  tools.  With 
reference  to  tho  pivoting,  practice  has  a  deal  to  do 
with  it.  First,  take  the  centre  true  with  a  tool  for 
the  purpose.  There  are  several  kinds — some  ex- 
pensive. I  am  usinff  one  which  only  cost  2s.  8d^ 
and  which  answers  the  purpose.  Next,  the  drilliii& 
This  will  be,  indeed,  difficult  if  already  begun  wSi 
out  of  centre.  But,  supposing  it  is  not,  instead. 4f 
drilling  in  the  ordinarv  way,  put  a  screw  fermle  iOB 
the  pinion,  fit  the  drill  to  a  stock  which  will  didtt 
easily  into  the  turns,  and  turn  the  pinion ;  flu  dUO 
to  remain  utationary.  This  must  be  dona  oaMlUQy 
and  rather  slowly,  using  plenty  of  oil.  TImn  Mm 
particular  trouble  in  }>oliiihing  pinions;  bntttdVli 
a  job  which  i  am  bv  no  means  expert  UL  I  lAilttn 
do  it  with  a  lead  polisher,  cut  so  as  to  fit  dowVm. 
the  leaves,  and  use  rcdstuff  and  oil.  But  flnAdifta 
the  job  with  stone  dust. — EsCAPEXXMT.  * 

jrr,7145.1— Hoist.— Before  the  cort  OKA  bs  llfiM 
''  For^'ara  "  should  supply  the  foUoiwing  parahi- 


lars: — Is  there  available  steam  or 

hand  ?  if  so,  how  much  ?    A  sketch  of  rff"*tlqr  li 

also  needed.— F.    M.  ROOERB,  21,  Fiii»UiU}iyaT» 

mcnt. 

■ 

[r>744ii.] — Nitrons  Fnmes. — There  are  no  sffao- 
tual  means  of  suppressing  the  fumes.  Bidhnttaile 
of  potash  dissolved  in  the  acid  was  said  to  do. ko^ 
but  experience  shows  that  after  an  hour's  vockths 
stench  is  as  bad  as  ever.  A  patent  was  tskm  onfc 
for  thiri,  and  a  company  started  to  supply  batterlsii 
but  all  to  no  purpose.  If  you  must  use  a  BmiiWl, 
the  boHt  arrangement  you  can  have  is  a  itink 
chamber  to  carrv  off  the  fumes  into  a  chimney  or 
flue.— C.  D.  R.  ' 

[r>744ri.]— Nitrons  Fumes. — "  Voltaire  **  can 
get  rid  of  the  nitrous  fumes  by  covering  the  cell 
over  with  a  cover  made  to  contain  quictclime,  in 
passing  through  which  the  gas  is  absorbed.  The 
better  plan  would  l>e  to  use  a  solution  of  f  i>ur  parts 
pot.  bichroiuate.  four  parts  sulphuric  acid,  and 
eighteen  parts  of  water ;  but  the  electromotive 
force  is  therebv  diminished,  which  could,  however, 
be  compensated  for  by  using  more  cells. — R.  A.  R. 
Bknxett. 

[r>744i>.] — ^Nitrons  Fiunes. — ^You  cannot  sub- 
stitute any  other  l)ody  for  the  nitric  acid  in  your 
Bunsen's  batter v  without  decreasing  the  electro- 
motive force.  \  ou  should  keep  your  battery  in  an 
outhouse  and  lead  the  wires  up  or  keep  the  cells 
in  an  air-tight  box.  Water  dissolves  a  great 
quantity  of  nitrous  fumes,  so  if  von  could  arrange 
some  contrivance  so  as  Ut  lead  the  fumes  into  the 
water  you  might  get  rid  of  them  in  that  way. — A. 
TreVER  Evans,  Monmouthshire. 

[674^1».l— Sanitary.— Like  "  R.  B.  W., '  I  use 
gas  only  lor  heating  and  cooking,  and  the  vegetable 
refuse  eoes  into  the  ash-tub,  which  is  regularly 
cmptica  without  the  slightest  diflRiculty.  It 
appears  to  be,  in  the  cshc  of  **  R.  B.  W.."  simply  an 
attempt  to  extort  l)eer  money,  and  if  he  lays  the 
matter  before  the  nuisance  init}>ector,  he  will  have  no 
difficulty.  The  objection  of  the  men  is  al)surd ; 
they  might,  with  equal  reason,  refuse  to  remove 
cinders  and  clinkers  because  they  were  not  dust. 
A  note  to  the  nuLfance  inspector  or  scavenging 
department  will  settle  the  matter  at  once. — UU8. 

[57450.] — Induction  Coil. — CfUttapcrcha  tissue 
cut  in  strips  Ain.  or  lin.  wide  lengtnways  of  the 
grain  is  tlie  l)est  insulating  material.  It  will  stand 
for  2tj  years,  and  then,  perhaps,  be  brittle  in  some 
places.  Tiwhuc  paper  of  the  bcrft  quality  var- 
ni.shed  on  one  sidir  with  two  coats  of  lae  dissolved 
in  methylated  spirit,  and  thoroughly  dry,  is  the 
next  best,  and  must  also  be  cut  into  strips  like  the 
guttapercha.  Tissue  paper  soaked  in  paraffin  is 
very  giwd  at  first,  but  gets  damp  in  a  year  or  two, 
and'  then  does  not  insulate  so  well.  Wrap  the 
strips  or  ribbons  one  t^)  two  layers  for  small  coils 
up  to  lin.  spark,  and  three  for  1  in.  to  2in.  spark. 
Tne  thickness  in  lavers  is  obtained  by  rolling  the 
ribbons  round  the  coll  to  overlap  each  other  to  the 
required  depth.— J.  SUTCLIFFE. 
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Ml  iMnlabir,  ball  j>  n»t  '|r(l>«  »>  •lltcf^ 


QUEBIES. 


n  riwUirn   vrHnl,   uot .  ■ 


;ISK:5 


wl  onillUifrnlii 


llKhiiilii(  )w|>i'i  )•  niwln  lif  ■■i.iiial.liiii  k  Murt  itilh 
■  ■.•.P>.U.,ii»r  |.li>«|.h<,tii.  Ill  .«.!.«  l,r*iiMibli>!  th* 
Ullii  finilxin  litanlubM*!  Iwliin  rxlainn,  nnin 
I.I..,  ;.«rlii|,  Ilia  •di.«|,li.«ni>  U,  .  UliPly  Mra-l 
■I.I.,  »Pili.Ii  .-BUd..  Iliti  hy  Uin  ItKMl.  of  th<i 
■UiH>.|Jii>i>i,    In  a    nim    tvitu   liin    iilHiDtiliiiriiii 

iKnlU.   aliniiaL  I llnU-l*  lh«  nwl.Hi  lil>ul|i)tiiln 

•riiirir.lw.    A,  'I'HKTKH  ICvuNH.  M'iiiti Diihlra. 

I^Mhl.t    IJchtnlnv    Pitiiar.     WIikiIiit  il  I. 

Illi>  (llllli  ■«*  111  'III  IL  1.1  111,1.,  I  rlLii't  klliiw  ;  lint 
foil  nil  nullv  iiiitliB  til.  " HuliLiiInK  |>ii|H<r  )>y 
HMlilHf  mttl  jHi|iM  111  ■trruuf  ■iil|iliiirlii  unl  tilLrlR 
■fliU  (iiijiibI  |iiitt4i<m|  i  It  will  aft  pwhi'tly  hanl 
■Ml  Niillkp  i«|iiir  III  U,  III  hnl,  ■'Kun  jiapor,"  If 
lh*(i>  I.  .ih4i  k  iiinlorlah,  awl  wbrn  wubMl  ml 
drlMl,  will  ri  lilt  wlUi  a  IImIi  im  Mi|>t]rlim  a  tiiatrh, 
WlUiiHii  iMtluii  Mijr  rmhlili^    (WLiin  w<«1  b  1.1111 

rri>i>ni>iilUi<|  Ihln  iiialiiH  thil  r.al  buii  iiithin.- - 
AJt.  HnKNiirr. 
^^■hj— UahtiiInK  pAtwr.  'I'll.  iHiliiliiNt  U 
^^■Vllf  ftiiii  |i«tl.,  iiir  iiiiwiiiin<.  lif  nil  iif 
VnW'^lfhiirli'  aiiklt,  awl  llv.  pari,  nr  .Uiiiik 
huMlDN  iit^it*  ai>lil,  HU  Ihn  Iwn  aohU  wall  hy 
(iKiiiili  null  a  ilitMi  ■■«■,     lull  thi'  |>a|H>r  iwiiwin 

I"  'I-  tHi  M  '<■"  mtlinlrai  mmivc  It, lit  tlir 

lUil  -1  III..  «)■>■»  tiiri,  Intii  a  panriil  nf  wann  H.rt 
walw  1  Ini  \li.ffl  loiiiiili)  t<ir  an  Imnr.  am)  llipn 
nuHt  lilt  all  (l>f  wat.r,  ami  rriilatv  with  I'Icaii. 
KmU  n>|>HUBM  Dlla  uMiaUxii   nil  vt.ry  (raiv  of 


"TWAKSWERED    QUERIES. 


mmwti  t  mil  t^  /U-  iw  iw.  .lU  IL 

■baaviii  lut,  K.  J.  t)i*f  tanrrfllisl 
"NA)     i^IuMUUi  m  t^i  KuK  Xvbt.  IV  ) 
MM*     >-i,vV  oniKtii.  IM. 
MM-      H^iilUii  HinMM. 


■  V*.  uvfl^  K'lal 


r  !•« 


rnri-aivl  bii  nidvj.ixliv.li:^ 


Wuulil  Ilk.  to  Ml -iitlliK  ikMck  of  IL«  K*Bnui  imr.i 
Hcul,  whlrh,  1  iRll.n,  I.  •iMadivl  fmiii  the  laih..  Wh 
■»  tlH-  TntftratK  iMlla  of  Bi-AoUaiiDaii  iiacalkl  drnm  ai 

latl.r  MfMll,  ■>  I  Itiluru  itmM  run  Ilrl>Mr.  bHi>l 
baTlnHab^UiTKrlBMUiCinM.  lUnnut rwknumbF 
(4  Hi.  "  K.  M."  furlliM-  tbMI  V<d.  XXXI..>ii4  llblnk  U  <r 
l>i-riin'tliatllln.lliat  an'i'crhnd  Psr,  ■llivkd  Uai  <l 
"  II.  II.  II.,"  WH  ili-v'rtlitil.  Wa*  t)ita  ao  EfflcicDt  gcai 
anil,  lrM^  wliat  li>lla|irlD(rl|i]E?    A.l.H. 

IiriH.i  WlawbnntXIeatrio  Machine.-!  wi 
-■     ■    -     -   Wrttn  )«.  ■        - 


■Mi-lila^  11  or  1 

"ICn. 

H,„'S- 

•srjs?. 

•nti 

mwr 

ha  two  platM 

are  IngeHiw 

BiiH'li  M«-'ii,"  n.pf.  fnm  Mr.WliniriioiiH,  itht  1m"  III* 
tlina  ti.  .iBn-,    A.  F.  II. 

[irtu.1  KlIllnffBMtobyEIaatrloitr.-AiiiiaT. 
tutrrriil  frrj  uiiioli  Itih  ynit  fruui  mu  aniDDwit  1117  IotK 
ami  luntTlnl  Iravpliut.  and  pul»nlii|ti  anil  ntrjtMann 
wajp  wHlHHit  mnrb  tStet,  I  lian  ilctuwlnml  |g  trj 
-livlrirluPtaad  brUilapiupiM  jiropca*  ■umHuiiUtiK  Ih. 
Tmnit,  RlMBt  Karms  with  iwn  wlraa,  abant  ll.n.  .part. 
B]i|iMlnli-n  Inmlatnn.  Would  "UlerMal  BnilnH[."or 
nxiill>Frrra<lrr,kIii.lly]ati»rknnwlfl1>lili|>racU»l,apd, 
I »!,  wlial  .(u'd  mil  aad  vhalalied  baltcrjr  IihoulilluiTC  V 
Vnnlil  ihp  win'.  Iiatpto  l>»  lu'pi  lirl«lill     The  hsHerj 

inir.    I  liiall  Ik  nry  iiialflul  lor  mj  Infarmatloo.— 

[Kuc]    Aiutrftli*iiI>atl«BonW*tclmuikBT'B 

KkUrtftla.    Wll1iuini»i>r-uun"  kludly  let  m<:  kuow 


[»r«»:.)    Japannlny.     wm  any  «imn«nd(nl  ([iTi 

[»:iW.) .  anrr^ylng  uid  Maunrlnr.-  Will  atr 
dI  ihr  Tvailm  ^>l  jmit  valuable  iMpcr  klmllf  iiilnrn  m.  f 


<iA-i.  oiul«iwAl  ?     lVTha|ii  (xnr  ul  your  SawL  ivajm 

isiAltO^atttm  la  au  i-nialaisl  iuriFjtT  and  nitatuivr.    If  .0, 
'    nii;tit^lirvaM)<aili(aUnatvinil.-J.k.MI. 

•KM.-  iBtamadUl  XnclB«.~ Would  •«■■..  kind 

.......    ..  ..  _..      .    i!jji(io  ,i|  Inuraiiilial 


f  - 1-  w.  ■■ 

»0MUMr  C*«»(a(«.-t>»,  .rf  Oif  sua.'.  .sJ.i  ,>.::  np  '"■*'"'  "  ■'-  ™=*-»»ah  i=Kit . :  1 :«.  i-  Kx. 
wlsk  i>.- )>i>\i>>.'(sw  Bi>.i  iv.jv  ::Rf  irar.Mvnait.tn  ;»:*«'  P(«p«(tac  Hard  Woods.  • 
fi  »■«?.-.■«■,■¥.  )Mi.r  KHhtf  wkmum:!  j.  .w*  in.'wn  1*    I'^^i  i***-™  iss.ws.  uw  .s  si(  ;«.:  to  w 

ft\*r   ifcv.n*.  ?ti;),«>  t.'  liif  wiSMiJw  ai  tiif  t*    t.'««i.~"t-M-  -  w.■■*E,■««a.■k«w'*■ 


—  Lime.  ^  To    Bnii.^    J 


rtont«sand  BriTfl  trom  xh 


[i7«70.1-BnuhI>Tn»oio.~W»l  aar  i- 

Tsulu  Ihan  at  nnaenl  T    Tbe  falloviiiK  an  a 

l-<a:irm.*tdla.  bj  ifby   H  wound  wili  : 

£(r47I.]-8tOTB.-Wlll  anr  klod  r«dnii* 
klud  at  lU'C  «iLl  be  Msl  u  Wt  and  k«i>  • 
trmpenUin!  ai  poulblc  a  room  at  ibe  Is^k  u 

[IHTt.l—Dynuna— Many  tlianki  loJIr. 
U»  pnuoptltude  and  rlHrnua  wjtb  wUch  be  i 

l«w  of  Uii.,  would  Ur.  BottoDe  kludlT  ia> 
leproiwr  ijuantlty  and  gnn^  of  wire  »i 


[Mtri.]-I«val.-A  (ath«  Willi 
Iwo  daighirn  aod  tbrlr  licin  for 
itaiubttn  li  dciil.  kmriug  a  liialnnJ 
beiiigMi.nnolotf.    ' *■- 


iri.J'-SnBiiie  and  Boiler.— i  bi' 
c,  tin.  nt.Ic,  na.  bore.    Can  I  nae  it  Ui 

. m,*c.    *liat«i»knob»  iho  nm  «: 

ni]>i>l>iii|i  tlir  t'''**!     la  how  murfa  liiiK 
ir»  h*rl>tiii.i»toj«aHorfiiil?    Flfwlii 

ibiii :  Oal  polSy  UVHBM  t^j-  I.ibf  haa  fia:  i4 
want  to  ^Bl  a  Hi  V  abaft  and  Dew  czmuk.  Vfbi 
cwd  At*  iit  t*a*1  Alio  a  f»d-|inttip  t. 
WojMaDycsrKEjfkvtAof  ar'.uii  pua:]'? 
-  (nctli^  K^  for  a  »T  of  KMcir-.ii>> 
=u»i.-a.  How  can  I  uak*  th<  lick,  ni 
I  liKf— . !  )<dw  i    I  wi^i  Tatttia  nful 

rriTf.;  -family  ClotiLea-WAsbinrl 


p:  =la.-w=  :  n  wkjM.  -.; 


Ji|'ifFJ*:;-^\-    ■ 


Sr..*iL^   "B-.-ck 
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y-aiay  Pipe  X»lda«.-H  Okk  toy  1 

Jk  cliy  tclnp.Tcil  pTBifloiH  lo  InauldLBg  3     ll  t 
■uof  mukiiielbeui  tonffhcrby  oiiufTulaaicL 


IJ—Watar  Motor.— Bulng  rlnim 
mtrr  molui  in  driio  ■  h»Iii«  uucbi 
sUgd  U  uiiic  kin.<  raulcr  wuuM  fur 

M  m^e  tri  csuIde^  Ac.  V  1  nnl  t< 
Mb  gl>U^-J.U.L. 

B.]—T7u:m  Water  forBatb.—' 

be  klu<l  -noagb  lo  Urlp  nie  wllb  kd 


ST  displB  n;.  wuuld  gmtlj  oblige—A  FHUWAX. 

L.] — Blnking'  Sphera.—Td  nbat  d<^ii  kiu  & 

dnk  In  a  Uuuid  whiHaiiis^lflcgnvlty  lulliriie  tiiuct 

Omapliiini'C.X.F. 

'J— ElDotTO-aildlsr-— V>'  111  Mjr  r™lcr  .lEKribB 

hodotgUdliiBilKR  UliKni!  urclcla)    Icmcim 

*n}thlRB,  hilt  illTcr  HIliiTM  bralt  die.    TiIoI  n 


ij  —  auiet'a  Telephone.  -  Will  utdc  kind 
ribed  in  •dverliKDieiit  p«gu  (B)  of  "K.  M.,"  (or 


Dlf,arlI,Miii>o<r4itl 

ieckDned  =  0;  rLiAtlillketrnaLupoftliccordd 
•ent<-.K.  y.  K. 

*  J— SUver  Btalna  In  NesatlTS.— O&r 
Ulow  radcn  trll  m*  hov  la  muont  ilicu  n. 
MtlTe,  of  irlilc'i  I  Bin  not  ab:e  la  get  niiothe: 
mt  betwHu  it  und  llic  KuiitluU  v^per,  v 
tmM  At«D  tiiruurib  tlic  nirtilili  mid  flliii.  1 
trsKk  kOlntiiHl  otiijuiiJe.   Tlip  lUini  ue  ob  i 

LI— Orlodinff  a  61a.  O.O.— Ai  I  im 

e  IL  Olu.  U.C.  will  unc  o(  our  uIrc>iKiml»l  , 
Ms  IcilidlJ 

BO-Oloo 


nj— Softening  Bisu  Wire.— Wmld 

ft  ]DetiillIupHiH-r:r    Whac  It  to  mark  Tarj  m 
MaI  tu  KlUD  II  witU  9»,  bm  caDDutKM 

p.... 

•L]— Blaachop  Qu  Bnrlse.—Ciiii  mj  i 
aUlp  nwoutDfnijtrDnblc.reijmnllllgliij 


It  by  lOLIul.     tl 
■11  Kiulluil,  « 


t«the  711.  doublo-coDpled ?  Piom  obwmtloni 
hede  bam  Ums,  1  tuuir  tbBdnglacagliieibau'KiT 
hi,  Bot  onlr  for  (pteii  ud  guDisl  cfflclenoT,  b 
kuw*  to  Hy,  lor  ituUng  uid  cllmbliig.  At  « 
Kiij  aiB  fuploycd  od  moAt  tt  Uio  hsTj  igai! 
■&  Wld  Uu;  apiuIDll}  take  Iha  Itc^p  gtsdlFnls  < 

A  MlgtoM.  Witli  retalruce  to  tbo  loiter  l)i 
nd  in  four  bin  l»ac  rHpcctlo^    tbe  tompoui 

Blilob,  perbapa.  la  lArtly  arcouuf#a  lor  by  tUolr  gnvb 
t— 4ipvarda  d(  4i  lona  wban  In  itoim.    Perbnpi  Hme 

■1.]— Screwdriver.- It  ia   well  known  ( 


IKJ-Wbltwortfa  SolioUrahlp.- 

I  kindly  tell  me  wliat  conns  lo  ailopt 
m  mjaelf  roc  comiicUiig  (Of  a  Whllwo 


[S74BB.}— sieatroDeMnitlona.— viu  unoneiifip 

aa  111  iny  onxpiT  Klutlon  1  It  !•  tUe  donbls  0)uul.la  ol 
oppfrr^  tliaijmk'itlty  14  linlf  u  ifBllon-  TboRAnraoE.  of 
iLinte  of  ruiipcr.  andaboiit  loi.uf  c>BulJeln  tliGulnriiin  ; 
hUt  It  iflrea  ibd  mtultn — it  ili<paiiia  very  f4»bly,  and  tliv 
olonr  b  bid.    I  uia  a  Dsnlcil  iMttary ;  but  no  nutter  wlial 

ify  gold  uid  iIlTer  bo1_  nuuJB  upon  tbe  umc  ai'ali'.  nurk 

[aTMO.]-(»e»p  Wheala.-To  "Oi.* 
■      -iligoJ  for  -  -      ■       -    ■ 

I  oiltht  n 


rbnU  ibroDried,  u 


_ <i'b!    >STirwiliThe«Mmbl"ow"on'aiI— yo?>oFmE».  -t 

1  prcHUTD  OD       [(TI1B.]-Chemiaal.— I  han   often  to  brrno  - 

' '■'—     "— ^---liliw  parti  ollbin  iron,  •rlilchalf-^ 

and  polijbpd.    The  boraf  e^afd 


[H»i.]-Adulter»ted  Honor. -ConW  "J-  I-  s." 


rSTMII.]- ftnlck  Katoll.- Will  any  corrupondent 
Infonn  mo  of  iv  irouil.  miiabla  qoick  match  for  Orln^  a 
large  aet  piece  (utber  llian  tliat  made  villi  CDtton  and 


[!iTKi3  ]-BBoklBBh  In  OsMliiK.-I  h 
pliiion^AaiidlJ.  wliltliaro  lin.  iilioli,  bare  twt 
each,  and  are  sbaut  3iu.  irlde.  working  logtCher 


Tery  much  troabled  with  the  nolH  made  al  the  two  points 
In  each  roToluiJon  wbera  tbo  chanve  in  the  tivufer  of 
motion  (aknt  plh-e,  oirlng  to  the  huklaih  to  tbe  genrinf. 


Id  like  I 


ecbiglbi 


[17SWJ  -Pottery  OlMee.-Would  lonetne  oblljie 

[«Mii.l-Enffine  auery.-Win  "Iniicta"  kindly 

piiloo  ha.  UaYflled  tblw-qnarMm  ol  the  looKtll  of  1^0 
crlloder?SlHaf  poruiiUAiu,j:e>b>iiut.l;  ban  between 
porti.Iin.1  deptli,  Ij;  lonKth  of  itioke.  Sf ;  itla.  of  cyiln- 

lT»fl.]-Wln«hnrrt  XaoUne.-To  Mb.  Wimb- 

byyoaat  Ibn  luiontiona.    I  kaTO  plain  ISia.  diameter. 

Hln.  WiUthankyoDtolellmeirtboHyonliaT^^an 
longthoneil  by  any  attacbment  at  tbe  end  the  tinfoil  Ij  put 
on,  a*  thcj  appear  bo  be  aboot  llln.  in  length.  In  ^o.t,v54 

»iiaU  he  greatlv  plcsaeil  to  see  thein  In  an  early  number  of 
'-  Oun  -  If  DonTenlenl  tor  you  lo  glre  them.— V.  D. 
[(Tw;.]- ClUipl8te,-I  would  (eel  Tery  gmteful  io 


le  woqid  light,  and  about 


[97109.] -Altering  Z^the.— I  Iatb  a  back-geared 
)la.  lathe,  b^dlihi.  wide  on  top.  41ib.  deep,  with  both 
vtii  edms  Vd.  1  want  to  make  11  iuto  a  •cnw<cuttlng 
ithe.    I  wtiut  U  know  wliat  ilie  and  pitch  of  tbo  wbeeii 

liD  ihould  like  an  lUuitnllon  of  Ibe  iwlnging  plate  thai 
iko  tbe  InUrniedlate  wboela  hehind  Ihg  bcaJiiook.  or  ■ 
uinplete  illuvtmllon  of  the  bsck  of  lieadattfck  would  be 
iviter.  as  I  have  nouoanjof  getting  the  ilipabut  Ihniiigh 


(7ti0.i'-Oc>iiplar  t 


nilirl.t  be  greatly  Imiirored  (or  family  me  by  ibe  addition 
olaii  ocl»ro  cuuiilcr  being  attailu'd.    Would  Mr.B.  Fiycr 

Low  to  piweed.  ai    I  find  it  ilifflcuit  to  niauaga  myKlf 
wlthool  openiuK  all  the  upper  oqinies  at  onoe,  and  this  I 


($7911.]  -Blide    Valvei,    Ao.-Cv,    i 


iliu.  I«d  pipe  (Ktft.  i!iiig.  t»tba  '^'^(dl,  the  inter  in  ^e 
pipe  flowing  at  a  Teioolty  of  01ft.  per  uinate.    Would  ) 


I  cannot  twist,  buckle,  or  hammer  Itie  t^ingae^ 
Elan  off,  so  liace  to  rub  It  amy  with  a  Die,  itMir 
onlJirectiy.  IhaTotrlnl  Bnorlcacid.  Jm.ttTr 
In  aL'iau  bollie,  it  display!  great  foiidDM*te<^ 
but  U  I  put  my  combined  Iron  ami  glaai  ide 

parts  protecting  tlie  irOD  rery  Dlcely"    WiUm 
Irlend  help  me  by  pointing  out  a  aalieot  (ir-_, 
glue  tliat  will  not  destroy  the  itoB  sbnii,BaJ 

[6761B.]-TnbB  WoU.-l  iball  1«*»  M  m0*'' 

there  a  probability  of  lis  nuswcrlng  IbeBB 
much  wjuld  ll  cost,  and  how  lo  go  about  11? 
[BTlt;.]— Applied  SeohuiiM.— Via  .« 

or  any  otbcn  ol^Oun,-  klodly  wy  irhlch  i>  tl 
[97tI§.l-Bwinn.- €sn  anyone  tell  me   afililM 


USEFtTL    AND    8CIBHTIPIC   BOTES. 

MB.B.  OXDORROW.of  thc^lu^D.C,  roeently 
accompliehcd  a  rcmuksblo  bicyclu  ride.  Starting 
fnim  Uitcbin  at  midnigbt  on  AognsI  Li^th,  he  rode 
vii  Petecburu',  Long  Snttoo,  and  Lynn  lo  Nor- 
wich, and  back  an  far  as  big)['e>vBde,  hftviug  thus 
coTered  about  2«f  mile*,  or  within  BJ  mile*  of  the 
present  "  roeord  "  mode  last  year  by  J.  H.  Aduni 
oa  a  "  FaoiJe."  Mr.  Oi borrow  also  rode  a  "  FaoUe," 
and  it  ia  ■  great  teitimony  In  tbe  capabilitioi  of 
thii  machine  (whose  merits  we  were  almost  the 
first  lo  recogniie)  that  the  two  longest  rides  ever 
Mcoinplished  should  have  been  mido  upon  it. 

Chinohona  CnltivEttion  in  BenKaJ.'~The 
report  for  1883-1  of  tboprogre»»o£  theGovenunont 
chinchuna  planlattoa  in  Bengal  ia  highly  satisfaC' 
tory.  Docmg  the  year  nu  fewer  thau  IlifiOUal 
the  chinchonas  known  ai  Catitaua  rirdr  and  Caii- 
laya  morada  were  added  ti>  the  planUtions.  Those 
are  the  best  varieties  yet  diseotered  eniubte  U> 
the  climate  of  gikldm.  Abont  forty  teedliags  of 
a  bithorU  untried  variety,  known  as  L'u/irim,  pro- 
tluaed  frum  a  kind  of  Aemija,  have  aleo,  after 
□kuoh  trouble  in  procuring  the  seed  from  South 
Africa,  via  the  Sew  Oardena,  been  adlcd  to  the 
plantation. 

F»ete. — A  paste  that  will  not  ilraw  engraving! 
when  patted  down  on  papermust  be  thin.  A  mii, 
ture  of  gum-tragaeanth  and  gum-arabic  forma 
with  water,  a  thinner  mucilngethaneitherof  these 
two  gums  alone.  Rice  flour  is 
eiccUflDt  paste  fur  fine  paper-work,  i 
two  oonces  and  a  half  gum-arabic  in  I' 
warm  wat«r  is  thickened  to  a  paste  wilu  nueiku 
Sour ;  to  this  is  added  a  solution  of  alum  and  aueai 
of  lead,  one  i>unee  and  a  half  each,  in  water.  Tbo 
mixture  b  bested  and  stirred  until  abont  to  boil, 
and  then  cuulod.     It  may  be  thinned  with  a  gnm 

The  Dutoh  State  Railway  antborities  have  been 
eonduoting  eiperiments  on  tlie  behavionr  ot 
different  painte  for  ironwork.     Thoy  have  shown 

o,  that  the  coat  holds 
ned   by   pickling  than 

..__..    ^..  in  scraped  or  brnsbed. 

The  trial   sheets  were  pickled  with  hydrochloric 

aoid,  washed  with  warm  wnter,  diicl,  and  oiled 

while  itill  wonn. 


said  lo  make 
rk.     A  solution  ol 
quarts  of 
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Thst  it  had  *  pTonhjIaetJE  effect  uxsibil 
ppile  of  verj-  ningh  weatlieT  for  ■  period  o: 

hunr*  both  the  individiul*  were,  fur  tl 
in  thtir  lire«,  free  froro  sickntM.  ; 
a  vfTy  goud  nppetit©  the  whole  t] 
child  i>ii  yean  old.  who  began  to  ! 
lickneM  on  riling  in  the  D 
nui  BO  eSoctuaJ  that  it  wu 
ing  Iho  day  in  apite  of  the : 
child  (<iok  une  teaapoonf  ul  m  twu  diTiM 
first  half-huiir,  and  than  balf-a-tefc-n 
throe  houn.  Anolher  ca«j  w»*  tiii 
IB  yeaiB  irf  aw,  who  had  betn  tick  i 
before  the  drug  wu  given.  The  i 
■VPK  one.  ihe  had  a  double  dnse  evei 
ith  "  truly  magical  effect ; ''  for  aflt* 
use  the  patient  wm  able  to  uf  ume  ) 
Future,  nnd  after  the  airth  do4e  iU 
egan  to  complaia  of  hunger.  During 
ie  vGynge  ahe  remained  well,  alihuof 
_inch  rrilling  of  the  veuel.  iiimilat  j 
attended  the  use  of  the  drug  in  three  n 
and  hoc!  it  not  been  that  hip  gupplr  n 
Ifan^isseln  would  have  been  ahli 
extended    obfter^'atiuns.     Still, 
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that 


certain  and  bnnnleu  renn 
;«kneB«.  IntheMime  OOTUnonieat 
that  he  had  found  "  cacaiaum  mgr 
ferriee  in  arresting  the  coUipsei' 
of  simple  cholera,  and  thioka  ii  i 
if  Asiatic  chulen, 
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TARES  AND  PITFALIiS  m  AMATEUR 
CARPENTRY-II. 

LYERY  common  fault  with  amateurs  is 
working  without  a  definite  plan  ;  the 
(lilt  being  that  when  the  job  is  half  done 
3  arrangement  of  some  detail  has  to  be 
tirely  sdtered,  to  the  detriment  of  good 
lid  work.  A  drawing  should  always  be 
kde,  even  of  comparatively  unimportant 
»rk,  although  in  many  cases  it  may  be 
aply  a  rough  afEair  in  pencil  doomed  to 
mediate  destruction  after  it  shall  have 
rred  its  purpose.  Such  drawing  will  call 
tention  to  difficulties  of  construction  that 
>uld  otherwise  not  have  been  foreseen,  or 
U  suggest  possible  modifications  of  the 
sign  taai  will  improve  its  stability  or  ap- 
arance,  or  will  show  where  material  may 

economised  or  made  to  correspond  better 
th  available  stock  in  hand.  No  one  who 
8  not  had  experience  in  handicraft  would 
lieve  what  help  is  to  be  obtained  from 
OS  deliberately  planning  and  sketching  out 
B  proposed  work,  and  well  considering  this 
va  before  proceeding  to  cut  out  the 
iterial.  Such  drawing,  moreover,  will  en- 
le  an  amateur  to  discover  at  once  the 
antity  of  stuff  required,  which,  I  may  add, 

generally  greater  than  he  would  have 
agined  ;  and  there  is  nothing  more  tire- 
ne  than  to  run  short  of  material  when 
»rk  is  three-parts  finished.  The  result  of 
2h  miscalculation  often  is  that  a  bit  of  un- 
iSoned  board,  thus  obtained  at  a  moment's 
tice,  spoils  the  job,  which  up  to  that 
Lnt  had  been  constructed  of  dry,  well- 
iSoned  wood,  and  as  I  am  address- 
:  country  amateurs  especiallv,  who 
this  respect  are  subject  to  the  disadvantage 
dealing  with  the  local  carpenter,  who  uses 
;ood  deal  of  unseasoned  timber  in  his  own 
rk,  and  has  not  often  a  large  stock  to  select 
m,  I  would  suggest  his  purchasing  wood 
all  his  better  work  direct  from  some 
iber  merchant  in  London  or  other  large 
wn,  I  can  assure  the  reader  that  it  pays 
do  so,  both  in  actual  cost  and  superiority 
the  material.  Living  twelve  miles  from  a 
fcion,  and  having,  uierefore  to  pay  the 
rier  and  railway  company,  I  still  find  the 
n  economical.  Moreover,  you  can  get  at 
;imber  merchant's  exactly  what  you  re- 
xe,  instead  of  being  compdled  to  use  just 
at  you  can  get.  When  about  to  fiibricate 
li  an  article  as  a  set  of  shelves  in  deal,  to 
subsequently  stained  and  varnished,  it  is 
B^ell  to  consider  weU  beforehand,  whether 
will  not  be  more  advisable  to  expend  a 
le  more,  and  make  them  at  once  of  oak. 
ey  will,  as  property,  be  of  more  intrinsic 
tie  to  keep  or  to  sdl.  There  will  be  no 
m,  no  pretence  of  being  oak  or  mahogany, 
Ich  they  are  not,  and  which,  moreover, 
y  never  do  really  represent.  They  will 
pleasanter,  and  in  some  respects  easier  to 
be,  and  more  solid  and  satisfactory  when 
shed,  and  even  unvarnished,  which  is 
on  preferable,  will  always  have  a  better 
^«arance. 

^here  oak  cannot  be  had,  either  owing  to 
t  or  otherwise,  pitch-pine  will  be  the  best 
rth  using  for  the  above  and  similar  pur- 
«s,  and  will  look  exceedingly  well  if 
tely  varnished.  For  my  own  part 
Im    prejudiced    against   stains,  unless  it 

to  produce  what  is  known  as  ebonised 
rtc,  but  even  this  requires  very  skilful 
^tment  to  render  it  effectiye.  A  mere 
Esk  stain  varnished  has  not  at  all  the  detirad 
keuranoe,  but  is  instanUy  reoogniMd  M  a 
tn.  It  has  DO  doubt  often  oecorred  to  Iha 
fetenr  to  wonder  at  the  sullied  appemaM 


of  what  was  for  a  while  a  smoothly-planed 
surface  of  deal.  This  frequently  arises  from 
the  presence  of  small  chips  and  shavings  left 
on  the  bench  top,  forming  a  trap  for  the 
unwary.  One  side  of  the  Doard  is  perhaps 
nicely  and  evenly  faced,  and  it  is  then  turned 
over  upon  an  unswept  bench.  Then,  when 
the  pressure  of  the  plane  comes  upon  the 
second  face  the  first  is  indented  hy  small 
chips,  and  is  otherwise  sullied  and  dirtied.  A 
bench  should  be  kept  as  level  and  clean  as 
possible,  or  there  is  little  hope  of  good  work. 
If  it  is  not  a  dc^d  level,  the  board  upon  which 
the  workman  is  operating  will  oscillate,  and 
he  will  never  know  when  it  is  levelled  truly. 
If,  therefore,  of  sheer  necessity  an  indifferent 
bench  must  needs  be  used,  a  2in.  plank 
accurately  planed  on  one  side  should  bo  kept  as 
a  planing  board,  and  laid  upon  the  bench,  rest- 
ing at  one  end  against  the  planing  stop,  a  second 
stop  being  fixed  at  one  end  of  the  supple- 
mentary boiuxl  against  which  to  set  the 
work  that  is  under  treatment.  This  board 
must  be  rigidly  kept  for  its  own  appointed 
purpose,  and  removed  when  done  with. 
It  is  not  meant  for  supporting  work  upon 
which  mallet  and  chisel  are  to  be  used,  as  in 
cutting  mortises  and  dovetails.  But  if,  on 
the  other  hand,  you  have  a  really  good  bench 
fit  for  best  work  with  the  plane,  then  keep 
also  such  a  supplementary  board  to  support 
wood  that  is  to  undergo  the  above  mortising 
operation,  and  do  not  spoil  the  bench,  as  so 
many  amateurs  are  wont  to  do.  A  frequent 
pitfall  is  concealed  in  the  amateur's  im- 
patience to  see  his  work  put  together,  which 
he  does,  therefore,  piece  -  by  piece  as  it 
advances.  The  consequence  is,  that  as  each 
joint  has  probably  to  be  again  and  again 
taken  apart,  the  tenons  and  mortises  become 
loose,  and  the  edges  of  the  pieces,  esi>ecially 
if  of  deal,  are  very  apt  to  become  uruised 
and  defaced.  A  workman  will,  as  a  rule, 
begin  by  cutting  out  all  his  stuff  in  the 
rough.  If  he  has  a  set  of  six  shelves  to 
make,  he  will  not  make  one  complete  and  then 
fit  it  to  the  sides  already  prepared  ;  but  will 
plane  up  the  entire  set.  Very  probably  he 
will  plane  a  board  6ft.  in  leng^,  and  then 
cut  it  into  two  shelves  3ft.  long,  or  four  1  ^f t. 
long,  which  will  thus  be  of  exactly  the  same 
thickness  and  width  ;  or  he  may  prefer 
to  cut  each  to  length  first,  and  then 
plane  them  one  after  the  other.  This 
will  depend  probably  upon  the  material 
at  hand  ;  but  he  will  assuredly  get  out  his 
six  shelves  and  the  two  sides  first  of  all,  and 
then  mark  accurately  upon  the  clean  surface 
with  pencil  or  scriber  the  grooves  or 
mortises  or  dovetails,  and  will  not  begin  to 
get  the  parts  together  till  all  are  ready  to  go 
each  into  its  appointed  place.  Another  pit- 
fall ma^  be  avoided  by  carefully  lettering  or 
numbering  parts  intended  to  be  adjacent,  else 
after  fitting  a  tenon  to  a  mortise,  it  may 
easily  happen  that  they  each  belong  else- 
where— that,  in  fact,  you  have  turned  the 
shelf  upside  down,  and  so  mismatched  the 
joints.  Nothing,  perhaps,  is  more  charac- 
teristic of  amateur  work  as  compared  with 
professional  than  the  want  of  sharp,  well- 
defined  outlines.  The  edges  of  boards, 
instead  of  being  fiat,  are  rounded,  and  even 
that  not  evenly,  but  in  an  uncertain  sort  of 
manner,  evidencing  the  fact  that  it  was  un- 
intentional. By  all  means  chamfer  the 
edges  of  soft  wood  where  it  can  be  effec- 
tively done,  as  it  is  certain  that  they  wiU  get 
bruised  and  the  angles  obliterated  by  wear  ; 
or  such  edges  may  be  rounded  decisively  and 
thoroughly  if  preferred  to  chamfering.  But 
let  there  be  no  doubt  as  to  the  workman's  in- 
tention ;  and  where  an  edge  ought  to  be  sharp 
and  even,  take  care  to  keep  it  so.  For  the 
same  reason  do  not  let  partly-finished  work 
be  tossed  aside  in  the  workshop  into  any  odd 
corner,  i>or  left  on  the  bench  to  come  in  con- 
tAOt  with  hammers  and  pincers  and  other 
•  ijjy  it  carefully  aside  till  wanted,  and 
Hanoe  protect  it  also  from  dust. 
V  the  general  defects  seen  in 


amateur  work,  of  which,  perhaps,  the  wont 
are  comprisea  in  the  woros  **  unsubstantial  ** 
and  ^*  out  of  square,**  I  have  taken  some  paias 
to  discover  the  origin  of  the  cause  of  the  firat, 
as  a  mortise  and  tenon  cut  to  line,  should  be 
equally  strong  whether  made  by  amateur  or 

Erof  essional.  I  am  convinced  that  blunt  and 
adly-set  tools  have  much  to  do  with  the 
defect  in  question,  because,  unless  the  chisel 
is  very  shsjp,  the  inside  of  a  mortise  cannot 
bo  made  so  smooth  and  even  as  to  embrace 
at  all  points  the  tenon  that  is  fitted  into  it. 
In  rough,  outdoor  carpentry,  a  tenon  may  be 
so  tight  that  when  driven  into  its  mortise  it 
will  compress  the  fibres,  and  practically 
smooth  and  level  the  surfaces  in  contact,  and 
thus  make  a  firm  joint ;  but  here  we  have  a 
mortise  cut  in  a  stout  beam  that  is  not  likely 
to  give  way  under  the  strain,  and  it  is  a  very 
different  matter  to  make  a  mortise  and  teaoa 
that  wiU  hold  securely  when  the  former  can 
be  readily  split  by  driving  in  a  tenon  that  is 
too  large  to  enter  without  undue  force.  In 
this  class  of  work  nothing  will  avail  but  an 
accurate  sliding  fit,  which  cannot  possiUy  be 
accomplished  with  blunt  tools.  The  labour 
of  grinding  a  plane  iron  or  chisel  being  by  ma 
means  light  or  agreeable,  an  amateur  is  sure 
to  postpone  it  as  long  as  possible,  and  Obid 
bevelled  face  of  the  tool  gets  gradual^ 
shorter  and  the  angle  of  the  edge  lai^ger  aaa, 
therefore,  blunter,  until,  though  it  may  be 
forcibly  made  to  enter  the  wood,  it  rather 
bruises  and  tears  apart  the  fibres  than  caAi 
them. 

Then,  again,  I  may  repeat  the  caution  not 
to  cut  out  marked  lines,  to  which  I  may  add 
that  such  lines  should  be  thin  and  clear,aoeii- 
rately  defining  the  position  at  which  a  oat  is 
to  be  made.  .Very  generally  a  mortise  is 
marked  by  a  gauge  which  traces  the  line  with 
its  steel  scribing  point ;  but  in  white  wood  it 
is  often  as  weU  to  run  over  these  with  ahard 
and  fine  pencil,  as  the  line  is  then  mora 
clearly  visible.  Cut  accurately  to  lines  aoea* 
rately  marked,  and  there  can  be  no  possible 
misfit  or  looseness  about  the  joint.  Nearly 
all  the  mortise  and  tenon,  and  all  dovetail 
joints  of  l^ht  work,  will  be  held  by  ghie 
instead  of  by  pins  and  trenails,  such  as  une 
used  for  the  framework  of  buildings.  Here 
amateurs  are  specially  in  danger  of  pitfalls 
which  are  of  a  fatal  character  to  the  victims. 
Glue,  when  good,  is  a  splendid  cement  if  dis- 
creetly used,  and  not  otherwise.  In  its  dry 
state,  the  best  is  transparent  and  thin  and 
brittle  (unless  damp).  A  small  portion  should 
be  placed  in  the  inner  receptacle  of  the  glue- 
pot,  and  just  covered  with  cold,  soft  water, 
and  left  to  stand  12  hours,  by  which  time  it 
win  have  swollen  and  absorbed  all  the  water. 
The  outer  vessel  is  now  to  be  three  parts 
filled  with  water,  and  made  slowly  to  boil, 
when  the  ^lue  will  be  melted,  and  will  gener- 
ally be  thin  enou^^h  for  use.  If  not,  add  a 
little  water  and  boil  again.  It  must  be  toler- 
ably thin,  so  as  to  f(ow  readily.  Warm  the 
parts  to  be  united,  that  they  may  not  chill 
the  glue.  Brush  it  on  quickly  and  evenly  ; 
both  on  mortise  and  tenon ;  drive  close  home. 
Wipe  off  superfluous  glue  with  a  sponge,  and 
hot  water,  and  set  the  work  aside  to  diy,  and 
you  will  have  a  union  at  least  as  secure  as 
modem  matrimony.  Q.  J.  L. 


ELECTRICAL  INSTRUMENT-MAKING 
FOR  AMATEURS.-m.' 

By  S.  R.  BoTTONF. 

§  7.  /^  LASS  THREADS.— These  are  cx- 
\jr  tremely  useful  as  insulators  in  small 
work,  such  as  electroscopes,  carriers,  torsion 
balances,  &c.  They  are  easily  made  from  rather 
thin  glass  rod,  by  heating  it  carefully  over  a 
clear  flame  (spirit-lamp,  or  Bonsen  burner) 
until  soft,  and  then  pulling  asunder  rapidly  if 
a  very  fine  thread  be  desir^ ;  more  slowly,  if  a 
coarser  filament  be  required.  Similar  threads 
may  be  made  from  shellac  ;  and  these,  though 

*  All  rights  ^erred. 
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<  i>  ntoi'-liWc  Hlinr|Hii'.ii.  I.lin  iiitlt  am 
i'  nnj  iliMmsl  rt)ntn',  niiil  in  i-iwily 
•>  an  *ii)ti\ixinMti>  «|>hi>m.  Whnn  a 
risjiinl  ri:^  hatr  Im>oii  nuuk>.  tint  filial 
ma,\  tv  i^vi'i)  liy  lighilji  mWrng  ihma 
•XKii.ltel  bxartt.imiik'Trl  tnlilc.  inn- 
ikni  m«t  to  (woM  i.vi  hcnrily.  otiiurwii* 
wili  1>«  daliviuil.  n«viii|f  ii()w  Kit 
l»r  ff'n  thtii)R>  [HWnu'y  fi>r  KMrtinit 
Tikr  ;:7  our  iMmiirvctivi;  ubilitlni  on 
n  f.imU  of  olivt  nwooixi", 

i.v>|vt  «»■  liiKtruinonta  rnijilovnl  for 
i.m  iif  th^  )iTir*miv<anil  wimi'Uinc«  of 
*  of  fWrnd! J- :  ii«t  for  it«  mcnunre- 

""■T^-Ki',}  fJK^uft'pi  >. — ThciV  un  of 
— v-lL.  ;!ii««>  in  which  tho  t»lU  nrc 
><  a  ii!*.Rw»ts  Mhl  tlioeo  in  which 
x»Ka   .\«'tst»   ^>f    «  hoiiionul  rod. 


irO 


6i   i 


1 


■iK.*r,lTf  Vif  S  A  iJi.'w* ih-- fo 


■.  Awl..  rtt.v.i".l 
.(.  kT!,-«Jif:   r 


(«'.  t/iin  j'<;!H  '^'rj  •  VA-.iSif  .-.;  .«•;  TiTiijhl 
ii.vli:  >i>  nixl.ig  »  I«ir  7ik::>  <,f  p^  I^aJ  T-::h 
a  tna-pMitifnl  '4  v'blVi  hu-l  Tu^irh.  i.Th^ 
whitu  liaH  vamirh  maj  !>?  prvr^nd  it  k=.j  r>i2- 

Ui  iiPiinire'L  anil  >  £i;«  :;*«>1>  thKadxi  siTh  i'.. 
Till!  iiR^lIi-  i"  jia'^iH  zy.Tvi^h  ;i»  o^-Tre  of  a 
Iiilh-)ia1l.  Tlw  cn'l  ot  fi!k  fi'.re  ar>:mKifl  with 
a  'Imp  r)f  uliw.  ai»I  chit  ll««d]«  )kiI]«4  aazil  the 
IkiII  rnacbi.4  the  )rln«4  portion  of  the  rilk. 
""-'  will  wire  to  iMfiai  it  vi  the  lalL 
i>Uier   end  of   the   fibr?  mar  bt  tied  or 

1  to  the  little  h'lok  of  ihe  ifini  glaM  arm. 
Two  lalLi  may  >«  Uin#  loi-pendtd.  if  it  U  i^ 
iinirwl  lo  Hhuw  the  repal.^ite  effect*  of  Htut- 
liirly  chari;vil  licdii^.  To  con-tmct  the  hori- 
siiiully-pivote'l  form,  it  U  onlj  nnxsnarr  i« 
Hp1ita»tnu(;ht]iBnlIiiii.<]r^traw(jK)itit^  centre, 
with  n  Hharp  [lenknifp.  inwrt  a  ^-mall  g!af5 
pivot    [ij    tlw>    siplii.     and    farwn    ii    iheiOTo 

iicani*  (,f  a  nin^le  drop  of  hot  pine. 
When  qniut  cold,  a  pith  ball  miut  he  attached 
locauhend  nf  the  itcnw.  ■  '•mall  hole  being 
nuulu  in  each  ball  with  a  pin.  and  the  end  of 

Htniw  (prcviowly  tonched  with  jc'ne)  In- 
Mirted  in  the  hole.  Cate  mu't  be  taken  at  this 
paint  that  thu  balls  lolanoe  one  another.  Tfaey 
ma;  be  made  tu  do  tbin  b.r  itliiling  along  the 

.',  until  when  placed  on  n  needlc-inint  the 

of  the  electroHcoi*  remain  perfectJj  level. 
Half  of  an  ordinary  wwing-cotton  reel  may 
be  UHed  an  the  foot  of  thin  elect roncope.  After 
nawing  in  half,  the  upper  portion  should  be 
fliod,  rounded,  and  iimoothed.asborC  length  (naj 
4in.)  of  oane,  plued,  and  throHt  in  the  cencr^ 
hole  ;  a  nceilla  ()nint  upwaida)  forced  into  the 
"pper  extreniity  of  the  cane ;  and.  lastly,  the 
rholc  wooiloa  portion  neatly  vamiahed  with 
the  red  Taniiiih  de«cribcd  above. 


POSTUETHWAITE'S      aATCHXTUSBS 
DEILL  BEACE. 

£M  the  annexed  engraving  weilliubnt«adiil] 
brace  whiuh  in  utated  to  have  solved  for  ''aU 

J  "  the  difOoult  problem  of  eupemeding  the 

old-foahloned  pawl  and  ratchet  motion  in  drill 
.      f .  .    ,  ■    •      vMr. 


'  disc  A  is  of  highly 


tompeml  stnJ.  and  groovcil  out  to  flt  on  to  a 
featheT  let  into  the  drill  Bpjndlo  or  «ti«k.  The 
oomiMund  lever  or  hanille  B  i"  utoel-fnced  along 
the  fine  of  contact  with  the  wheel,  and  in  alra 
highlv  tompeml ;  a  iwrtion  ol  this  steel  face 
it  rirr!«l  out  lo  fit  the  wheel  A,  and  the  re- 
maininir  part,  of  the  face  formn  a  tangent  line 
lo  the  prriphery  of  tho  wheel.  The  coupling 
•tj»i»  C  am  iilaprf  above  and  below  the  wheel 
\  and  eonnwjl  llie  eonii«iind  lever  B  with  tie 
drill  spindle  by  nii<an«  of  a  fulcrwm  pin  "^ 
IVMJnK  Ihnmgh    IMh   straiw  and  handle 

,,_ hhown.     A  fiitwanl  piiU of  the  levor  oce.iBu 

lament.  tV  crip  «n  the  Jiiv  iw  wheel  .V.  by  reason  of 
i-v  .-.f  a  TV.  iheshaw  Bi\en  to  the  fart-  of  the  handle  m 
it-  hnat<\tal  oonta.l  »ilh  the  wheel.  Thediffen-nreWlweon 
'.  *r..i  *h.  :i  the  lanpmt  line  Iwfore  mi-»ii"iirtl  and  araiiial 
:■:.■':  j.v  y-.-.r.  '.ine  taVen  tniin  the  rt-ntn- of  ftiUrijtn  pin  ^as 
r.v.  !•.■.■.-.•;  ;v    (.h.««Ti   by   di^tii  in   tlu»  ilhii'traMoiil   form*  n 

\v  ia»K«fti   thi'pnrhai.»IrM»ilylierim'>tiHliip^v»evei»lton^ 


the  fsieniffi  ptn  raibci  than  ovenni 
Thi-  zrip  L>  atraioed  when  the  haa. 
wiUi  '.^rr  than  fin.  \Of*  at  thi-  ent! 
1':^- lonz.  and  the  rel<*J«  ai-iin  f: 
waril  mtftion,  joMt  att  euddtfi  aztd  im' 
ii  perffctly  liiBnt  in  action,  and  nei 
grease  wcakena  the  ^rip.  bT;: 
esKndal  to  the  wear  of  the  brace. 


CEREBOTAJITS  TELETOPO 

4  N'EW  instmment,  which  wf 
.^1  n^fol  by  surveyors  and  oth 
hibited  the  other  day  on  the  Tham. 
ment.  and  can  be  ?een  in  simple  I 
offices  of  Meeus.  A.  Wreschner  ; 
London  WaH.  The  inttmment.  wh 
a  leletopometer.  id  the  inveDlion  of 
Ceiebouuii.  of  Tarona.  and  enables  li 
altitudes,  ix..  of  inacceiuible  pr 
measured  without  triKonometrical  i 
and  without  a  bave-Iine  in  the  on: 
of  that  term,  for  the  baae-Iine  is  in 
meat  itaelf.  The  latter  oon»ist«  o 
iicopet  carried  on  a  frame,  which  i« 
a  tripod.  The  object.  th«  diittanee 
to  be  meamred,  is  obaerred  throng 
•oope  and  brought  into  the  centre 
The  observer  then  lookd  throngl 
lelesoope.  and  turns  a  milled-oe 
until  be  geta  the  object  in  the  oenlre 
of  the  Mcond  teleaoope.  the  latter  b 
through  an  aro  of  a  circle  by  the  nu 
screw.  When  the  abject  ia  seen  in 
Bcopea  a  pointer  on  the  scale  india 
RgaKf,  and  comparing  these  with 
dutance  of  the  abject  can  be  read  of 
yurds,  feet,  &c.  Similarly,  with  I 
simple  appliances,  the  heig'fat  of  an  i 
object  can  be  aaoertained  with  a] 
aeaan/jj,  while  a  drawing  board  be 
to  tha  tripod,  a  sketch  ot  the  grouni 
can  be  pricked  ott  aa  the  work  pre 
meaauring  the  distance  of  a  moving 
obwrvera  would  probably  be  necewi 
required  with  accuracy  for  any  givei 
but  for  fixed  objects  one  operator  ca 
tha  observationB  ueoeraary.  The  pr 
the  intitnunent  is,  in  fact.  "  triangnla 
by  ingenious  devioes.  Prof.  Cerebi 
brought  all  the  eaeentiBls  into  one  i 
The  instrument  has  earned  the  conu 
of  Hen-  Foamter,  director  of  the  Berl 
vutory,  and  ia  at  preticat  undergoin 
mental  trials  by  the  War  Office  buUk 
this  cotmtry.  In  trigonometry  ever; 
based  upon  the  alterability  of  the 
(unctions  ;  in  Prof.  Cerebotani'd  meiJu 
thing  is  based  upon  the  alteiabilir 
radins.  As  the  base-line  ia  in  dieii'" 
ibvionsly  each  is  limited  to  a  ceitiio 
— 8U0,  2,000,  6,000  yards,  te. 


CHBMIBTBT  OF  FIQ1IXST& 

By  J.  M.  THOMSOlf,  FJLB.B.,  t 
Demonstrator  of  Chemistry  at  King'* 

IT  wonld  be  impossible,  in  the  time 
poaal,  to  treat  of  every  colouring 
prfsent  employed,  evon  were  I  to  oer 
ulely  to  the  oonsidsiatian  of  inch  pigia 
med  by  aitiats  in  the  finer  departmeiu 
ing.  Iprupose,  therefore,  in  the  t»ro  In 
about  to  give  to  take  into  conwdeiat 
pomt^  points  witii  regard  to  the  relalio 
111  the  composition  of  the  mbttann* 
these  difiarent  oulours ;  and.  seoindly.  W 
review  some  of  the  propertica  uf  the  m^i 
pigment*,  arranging  them  iu  the  foUowit 
namely,  (1)  W^lltc^  13)  Reds,  (3 
(4)  Greeny  ind  (a)  Bine.. 

With  iTgard  to  the  Bi»t  quewion — i 
relation  of  colonr  to  cumpoaition — it  wi 
that,  on  examining  the  majority  u( 
which  evince  the  property  of  ^loor, 
roughly  be  divided  intd  two  large  di 
mlwtance*  which  changv  their  (i<lonr 
appliFsIion  of  heat  or  other  cirrumi 
retain  Mill  the  Bame  t^Lcmicjl  coanpA 
■hit  change  uf  colour  hw  iiken  pli 
,iri|;iuaUy  piiMcued :  and  those  mbftan 
chaniiiDg  their  oiiloun  ali'i  cbiDp 
l«i<it;i>D.  Inftancss  uf  the  fir«t  clus  arr 


•  Th<'»iit»tannc(Ih<  Cantor  Lectnsil^ 
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■abject  tbc 


is  ui  kbatruit  of  thoitddreH^ — The  Britiah  Asi 
lioD,  bj  iU  title,  sii»te  for  the  adTancement  uf 
■oience.  Nov,  1  hold  that  aae  of  the  ementul 
coaditioQi  for  Uiat  advuicement  is  the  existence  of 
a  (oientifio  public— a  public,  like  the  AthetiiaDa  of 
-old,  eager  to  ho&r  And  tell  uf  Bome  new  truth ; 
eager  to  dixciua  and  eager  to  citticiee ;  ready 
ia  appreDiBte  <rtaat  is  novel ;  to  reoeire  it  if 
■ound,  to  niMot  it  if  unaonnd.  It  ia  to 
■ueh  a  publio  that  the  British  ABBOciation  appeaia, 
and  certBuily  in  the  past  it  bai  not  foocd  its  public 
iranting  in  generoaity.  What  I  ahonld  niah  to 
see  i>  Ibbs  of  mere  friendly  unlooking  and  more 
partioipation  in  the  danoe.  I  am  not  speaking  noir 
merely  of  a  Mofeuional  public,  Huah  as  ia  «o 
promineat  in  Osroiany  for  instance,  made  up  of 
•eaoheri  and  oUiers  profeneianally  cdocemed  with 
■oieooe.  I  refer  oiaioly  to  that  amatear  but  truly 
•ipert  pablio  whieh  baa.  alwuya  been  so  hononnblc 
a  leatBre  of  Bnglieh  aoienoe,  lU  eiamptes  of  whioh 
I  may  mentian  Boyle  and  Cavendieh  in  former 
dajH,  and  Joule  and  Spottiiwoode  in  our  own.  It 
ii  qoite  true  tliat  much  of  that  acieutific  public 
Dame  in  dayi  of  yore  frDm  the  leiaured  class,  whose 
ratio  to  the  rest  of  the  nation  will  not  improbably 
deoreaSB  in  the  ooorae  of  our  eocial  development.  1 
thJnk,  however,  that  the  losa  we  may  thua  anetaiu 
-trill  be  more  thrui  DOmpenaatcd  by  tbe  uoutinual 
incroue  of  those  who  h&ve  receiVKl  higher  educa- 
tion of  some  kind  or  other,  and  whose  daily  ooca- 
pations  give  thorn  an  intereat,  diraot  or  in- 
•litect,  in  one  or  more  branches  of  aeieoco.  I 
know  of  no  greater  advantage  for  science  than  the 
«iiatenDe  of  an  armv  of  independent  workers 
■nffloiently  enlightened  for  self -cnticiim,  who  shall 
teat  the  rciulti  and  thoories  of  their  day.  tireat 
■ad  indiapenaabls  as  arc  the  naes  of  profefiBioQsi 
■achools  of  eoiBotifio  workman^ey  are  open  to  one 
great  and  insidioua  danger.  The  temptation  there 
to  awear  by  the  nurd  of  the  master  is  uften 
irresistible.  Not  to  apeak  of  ite  being  ofteo  the 
readiest  aveaao  to  fame  and  profit,  it  ia  the  perfectly 
natural  eonsequeaoe  uf  the  contact  of  smallermind 
with  graater.  There  are  few  things  where  the 
want  of  an  eoligbtened  scientific  puUic  strikes  an 
export  more  than  the  matter  of  scientific  textbooks. 
If  the  British  public  were  educated  aa  it  uUKht  to 
be,  publiahera  would  not  be  able  to  palm  oH  upon 
them  in  this  guiio  the  ill-paid  work  of  fifth-rats 
workmen  so    often    as    they  do ;  nor  would  the 

.&nd  magatines  so  often  be  written  by  men  eu 
palpably  ignorant  of  their  subject,  I  wUl  not  take 
up  your  time  in  insisting  upon  the  neceesity  of  the 
diffusion  of  aeionoo  among  that  large  portion  of 
the  public  who  are,  oi  ought  to  he,  applierB  of 
Bcieutifio  knowledge  to  practical  life.    That  part 

much  dwelt  upon,  that  I  may  pass  it  by,  and  draw 
your  attention  to  another  place  in  which  the  shoe 
pinches.  All  of  ;on  who  have  taken  any  practical 
mterost  in  the  organisation  of  out  educational  in- 
stitatiooa  moat  be  aware  of  the  great  difficulty  in 
securing  tie  SBrviccs  of  non-professional  men  of 

.aoffioient  aoiantifio  knowledge  to  act  on  school 
boardi,  and  DUdertake  the  direction  of  our  higher 

.  Bohoola.  It  ii  no  secret  among  those  who  carcnilly 
watch  the  oonne  of  the  times  in  these  mattera, 
that  our  present  organisation  is  utterly  insiilhcient ; 
that  it  has  not  icfved,  and  shows  every  day  less 
likelibood  of  solving,  the  problems  of  higher  edu- 
cation.  This  a^iae^  to  a  great  extent,  from  the  tact 
that  a  scieotifioaliy-edncated  public  of  the  extent 
presupposed  by  the  organisation  really  doea  not  at 
'  present  exist.  If  the  existence  of  a  great  scientific 
palilic  be  as  important  as  I  think  1  have  shown  it 
to  be,  it  most  be  worth  while  to  devote  a  few 
momenta  to  the  oonsideration  of  the  means  we 
adopt  to  produce  it  both  in  the  liaing  and  in  the 
risen  generation.  It  would  naturally  be  expected 
that  we  should  look  carefully  to  the  scifutific  edu- 
cation of  our  yoaUi,  to  see  that  the  best  men  and 
the  betC  means  that  could  be  had  were  devoted  to 
that  we  should  aadesvour  to  moke  for  thei 


youug  on  the  best  witrk  of  the  greatest  maaU 
familiarise  them  early  with  the  great  mm  and 
great  feata  of  science,  both  of  the  past  nnii  of 
present ;   that  we    ahuuld    avoid  retarding  their 
progress  hy  making  the  details  and  illustrationi 
particular  rules  and  meth'ids  end  in  themaeli 
Granting  that  it  ia  impoiaible  to  bringevery  lesr_ 
within  reach  of  the  (a]le,t  scientific  knowledge  of 
hi*  time,  it  would  auruly  be  reasonable  to  U  '- 
that  the  little  way  we  lead   him  should 


at  progressive  and  promising  of  all 
^•.%.v,.c.       Great    namea    of    antiquity    are 
ited  with  them,  and  in  modem  times  an  army 
I  uf  genius  have  aided  their  advance.    More- 
uvci,  it  canaut  be  said  that  this  advance  concerns 
the  higher  parts  uf  l^ese  sciences  alone.     On  the 
contrary,  the  discoveries  of  Ganse.  Lobateohewsky, 
and  Biemsnn  and  of  Poncelet,  Mttbias,  Steiner, 
Chaales,  and  Von  Standt,   in   geometry    and    the 
lubuuiB  of  De  Morgan,  Hamilton,  and  Grasaman, 
-  *  to  mention  many  others,  in  algebra,  have  thrown 
ood  of  light   on   the   elements  of  both  these 
jecls.    WhaCtrscesof  allthiBdawefindiuour 
scboolbouka?      To    be    Bure  antiquity  is  stamped 
npoQ  our  geometry,  for  we  use  the   text-book  of 
Euclid,  whioh  is  some  two  thousand  years  old ;  but 
here  can   we  point  to  the  inflnenco  of   modtm 
rogreaa  in  oar   geometrical   teaching?      For  onr 
laching  of  algebra,  I  am    afraid,  we  can   claim 
neither  the  sanction  of  antiquity  nor  the  light  of 
Whether  we  look  at  the  elementary, 
called  the  higher  teaching  of  this 
subject,   the  reanlt  is    unsatisfactory.      All   men 
--- ictioally  engaged  in  teaching  who  have  learned 
>ugh,  in  spile  uf  the  defects  of  their  own  early 
ining,  to  enable  them  to  take  a  broad  view  of 
ccd  as  to  the  canker  which  turns 
gcKid  in  our  educationtd  practice 


along  some  devious  by-path,  but    toward: 
eminence  from  which  he   might  at  least  ttt  the 
promiaed  land.    The  end  of  dl 
of  the  great  publio  I  lake  to 

■"'    ■     '  )n  and  nature  in  the  face. 

hia  day,  may 
deceived  regarding  what  mnsL  to  aim  remain  UU' 
known.  If  this  be  so,  surely  the  ideal  of  soientifii 
educatioa  which  1  have  skelflhed  is  the  right  one : 
yet  it  is  most  certainly  not  the  ideal  of  our  preaenl 

that  head  it  is  sufficient  tu  examine  the  textbooks 


OBCSelves  for  tb    , 
Ul  the  exact  scienccs- 
'0,  although  BJ 


n  paper?  of  the  day.    Let  ut 


«  them 


;.,  geometry  j 


nd  olgel 


r 


"Sflfi 


_ work*  all  this  n 

The  end  uf  all  education  nowadays  is  in 
the  pnpil  to  be  examined ;  the  end  of  every  eiai 

-editable         ' 


I,  to  be  what  is  c^ed  fui 
newspapers — i 


that  is  nut  to  be  fonud  In  the  most  miaerable  text- 
book that  any  one  can  cite  hearing  on  the  aubject. 
The  euro  for  all  this  evil  is  simply  to  give  effect  to 
a  h%hcr  ideal  of  education  in  general,  and  of 
scientific  education  in  particular.  Science  cannot 
live  among  the  people,  and  scientific  education 
cannot  be  more  thanawordyrchcaraalof  dead  text- 
books, unless  we  have  living  contact  with  the 
working  minds  of  living  men.  It  takes  the  hand 
of  God  to  make  a  great  mind,  but  contact  with  a 
great  mind  will  make  a  little  mind  greater.  The 
most  valuable  instruction  in  any  art  or  science  is  to 
ait  at  the  feet  of  a  master,  and  the  next  best  to 
have  contact  with  another  who  has  bimaolf  been  ao 
iustmcted.  No  agency  that  I  bave  ever  seen  at 
work  oan  compare  fur  efficiency  with  an  intelligent 
teacher,  who  has  thoroughly  made  hia  aubject  hia 
own.     It  is  by  pruviding  such,  and  not  by  sowing 

.!,„  J ■,  ,...u  ,t ---.tions,  that 

!e    up    an    inteilij 
^    educated  men,  t 

keep  its  place  in  the  struggk   ._  

How  gUd  we,  the  teachers  of  science  in  Edinburgh 
for  example,  would  be  to  hove  a  courae  of  lecturea 
once  every  three  or  four  years  from  Prufessors 
Cayley,  Sylvester,  Stokes,  Adama,  Lord  Royloigh. 
In  this  way  effect  would  be  given  to  the  principle, 
which  cannot  be  too  much  insisted  upon,  that  the 
power  of  the  spoken  word  far  exceeds  that  of  the 
written  letter.  Not  only  ahuuld  we  learn  from  the 
mouths  of  the  pruphets  themselves  lite  bighcat 
truths  of  science,  but  the  present  generation  would 
thus  come  to  know  face  to  face,  as  living  men, 
those  whose  work  will  be  the  glory  of  their  time 
and  alight  far  future  ages.  From  the  want  of  a 
proper  circulating  medium,  the  influence  of  great 
scientific  men  very  often  docs  not  develop  until 
they  and  the  secrets  of  their  insight  have  gone 
from  among  us.  The  object  of  what  I  propose  is 
to  make  these  men  more  of  a  living  power  in  their 


THE  ADDBES3  IN  CHEHISTBT. 

The  address  in  Section  B  was  delivered  by 
Prof.  e.  K.  Armstrong,  P.R.8.  president  of  ths 
section,  who,  following  Sir  L.  Playfair  and  Prot 
ChrystiiJ,  also  dealt  with  the  quesUun  of  BcieoM 
teaching.  The  following  is  nn  abstract  of  tha 
nddresa  :— The  neglect  of  chemical  reaeaioli  in  ont 
British  Bchuuls  has  often  been  forcibly  oommmMd 
upon— of  Ute,  especially,  by   an  eminent  [nM- 


President  of  this  .cclion.  Dr.  PerVin,  v 
is  of  peculiar  value,  as  he  ia  not 
renowned  OB  a  chemist,  but  also  as  am 
indeed,  as  the  founder  of  two  diatin 
chemical  industries.  There  can  be 
thef  ad  and  of  the  dire  consequences  t 
of  such  neglect.  We  maintain  thai 
really  -'fill  with  intelligence  and  n 
either  as  teacher  or  industrial  chemi 
not  been  trained  in  the  metbnda  of  r 
that,  owing  to  the  neglect  of  research, 
uf  students  are  of  necessity  trained 
groove.  The  tme  teacher  and  the  indm 
are  daily  called  opon  to  eiereise  pr- 
faculties  which  are  developed  in  ti 
original  investigation,  and  which  ; 
poBsiblo— many  would  eay,  perhapa  w: 

manner.      In  a  works  the  cbemist  is 

3 Hired  as  long  as  all  goes  well.  Tb 
^e  materials  used  or  produced  can  be  * 
purely  routine  processes  of  analysis  I 
analyst,  or  by  well-trained  laboratory 
things  never  do  go  well  for  any  lo 
time:  difficulties  are  always  arising ;  0' 
have  to  be  investigated  ;  and,  if  the  n 
understands  his  boainess,  improvemen 
effected — which  cannot  be  done  unlei 
tiona  under  which  he  is  working  be  tu 
well  as  the  character  of  the  chang* 
taking  place.  InveBtigation  ia  tberefc 
at  every  step.  No  amount  of  instruci 
is  ordinarily  given,  in  the  mere  theory 
of  chemical  science  will  confer  ti 
mind,  the  acutencas  of  vision  and 
nesa  required  of  an  efficient  chemist 
any  more  than  the  mere  placing  of  tl 
in  a  workman's  bunds  will  moke  h. 
operator.  Such  being  our  position,  ' 
that  it  is  essential  to  make  research 
portion  of    the  student's  course  in   e 

hich   pretends  to  educate  cbcmisle. 

.«.. ,.__.,_   ..    .    .    .    :_i^j 


onally  t 


ruber  of  si 


t  always   be  engaged  in  o 

It  cannot  be  too    cleorl; 

which  characterises  and  < 
rman  schools  at  the  present  ti; 
the  state  which  I  have  piature 


college 


.  may  be  possible  for  om 
ibtain  complete  training  in  chemii 
things  are  reqnired.  In  the  first  p1ac> 
necessary  that  the  studenta  cometotbei 

ill-prepored  that  it  is  very  difficult,  if  no 

'-  lie  time  at  disposal  to  give  auch  pri 

uctiun  as  is  indii^penaabre  before  high 

attempted.    Their  mathematical  kn 

digested  tliat  it    is  more  often  thi 

y  to  begin  by  teaching  simple  pm 

:•/  look   aghast   at   a    logarithm    t^ 

cannot  draw :    su  far  have    we   odvoi 

civilisation  that  the    subject  ia  more 

not  an  "extra"  in  onr  scliools.    Thej 

a  little  French ;  but  German,  which 

be  called  the  langua^   of  modem  sc: 

deed  on  unknown  tongue  to  them.    I  i 

plain  of  their  want  of  knciwiedgo  of 


uf  the 


they  have  been  t 


ineds 


L-nlific    manne 
echo>il,  and. 


eriuuslj ;  . 
lolincss  of  work,  su  that  they  rende 
f  teaoher  akin  to  that  of  elave-dri 
f  to  that  uf  friend.  What  ia  pe 
9  their  marked  inability,  often 
o  downright  refusal,  either  to  1 
lotice  of  what  happens  in  an  experimen 
any  logical  conclusion  from  an  observ 
is  said  lo  be  a  reasoning  being,  bat  m; 
as  an  examiner  and  teacher  would  la 
lievo  that  this  fact  is  ollotrellior  l«t 
the  average  schoolmaster,  wiio  q>pev 
himself  almoat  exclosively  to  the  lea« 
dry  tacts,  and  makes  no  attempt  to  ool 
very  faculties  which  ore  supposed  to  du 
human  race ;  or  he  ia  so  ill-jiropated  t 
thathefailstonndentandhiadaty.  Th 
words,  but  (be  evil  is  of  such  magni 
cannot  be  tod  ^ainl;  itated;  thOK  wlto, 
arebron^tfo'l*  '  -  -  -  :  ^^ - 
opportnnitr  - 
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idents  who  ecnne  to  me  may  already  have  gained 
lie  knovrledge  of  science ;  under  existing  cir- 
loitaaoea  I  prefer  that  they  shall  not ;  but  I 
nre  ita  introdnotion  beeaoae  the  faculty  of  ob- 
"ving  and  of  reasoning  from  observation, 
d  aJjo  from  experiment,  is  most  readily 
raloped  by  the  study  of  experimental  science; 
is  faculty,  which  is  of  such  enormous  practical 
Ine  throughout  life,  bein^,  I  believe — as  I  have 
id  elKwhere— left  uncultivated  after  the  most 
rafpl  mathematical  and  literary  training.  While 
iming  the  schoolmaster  for  his  negled;,  it  must 
t  be  forgotten  that  the  teachine  of  science  in 
lools  meet  with  comparatively  Uttle  oncourage- 
nt  at  the  hands  of  our  examining  bodies  and  the 
Iveraities.  Again,  examinations  arc  too  often 
brasted  to  those  who  have  no  educational  cxperi- 
ee,  and  with^  most  unfortunate  results :  in  no 
n,  probably,  is  inexperience  so  inexcusable  as  in 
.  examiner.  Too  often,  also,  the  examinations  arc 
the  handa  of  pure  specialists,  who  take  too  formal 
YJew  of  their  duty,  and  expect  from  boys  and 
lb  at  school  aa  much  as  from  their  own  students, 
bo  are  older  and  devote  more  time  to  the  work. 
idi  examiners  are  prone  to  discourage  science  by 
iridng  too  severely;  and  as  their  questions 
mm.  the  teachixig,  instruction  is  given  in 
faoola  without  due  reference  to  educational 
iffluraments,  and  in  a  purely  technical  stjle :  this, 
ntr  is  the  effect  of  some  of  the  univerHitics'  local 
BBifnationi.  We  must  carefully  guard  against 
1^  satified  witii  the  mere  introduction  of  one  or 
■n  ieieDoe  snlnects  into  the  school  curriculum ; 
■e  of  thow  who  strenuously  advocate  the  intro- 
Mtkn  of  science  teaching  perhaps  do  not  suffi- 
■ily  bear  this  in  mind.  Chemistry,  physics,  iSrc, 
ay  be— and  I  fear  are,  more  often  than  not— taught 
inehAway  that  it  were  better  had  no  attempt 
katever  been  made  to  teach  them.  I  hold  that  it 
nC  DO  use  merely  to  set  lads  to  prepare  oxygen,  d'c, 
to  make  expenments  which  please  them  in  pro- 
rt&on  aa  they  more  nearly  resemble  firewo^ ; 
i  it  ia  not  the  dutv  of  the  schoolmaster  to  train 
I  bojB  aa  though  they  were  to  become  chemists, 
f  mmv  than  it  ia  his  duty  to  fit  them  to  enter  any 
twr  particular  profession  or  trade;  the  whole  of 
I  Mnenoe  teaching  in  a  school  should  be  subser- 
iit  to  the  one  object  of  developing  certain 
idtiea.  Unfortunately,  two  great  difficulties 
ad  in  the  way  at  present — viz.,  the  want  of 
fcaUe  booki  and  of  a  rational  system  of  teaching 
Bnoe  from  the  point  of  view  here  advocated ;  and 
I  Te(|iiinaienti  of  the  universities  and  other 
Mnfaimg  bodies.  Both  books  and  examinations 
I  of  loo  special  a  character :  they  may  suit  the 
wialist^  bat  do  not  meet  educational  requirements. 
m  nfbnn  most  urgently  needed,  in  which^  as 
mben  of  the  community,  not  merely  as  chemists. 

an  an  most  interested,  is  the  introduction  ot 
OS  qrstem  which  will  insure  a  proper  training  for 
flhers.^  Bngineers,  lawyers,  medical  men, 
aimamats,  have  severally  associated  themselves 

foond^  institutions  which  require  those  who 
dre  to  join  the  profession  to  ootain  a  certain 
allfieation :  eren  chemists  are  seeking  to  do  this 
nou^  the  Institute  of  Chemistry.  But  school- 
fltnts^  although  members  of  what  is  probably  the 
■t  TsnonsiUe,  <meTous,  useful,  and  honourable  of 
f  of  the  professions,  have  as  vet  neither  made, 
r  shown  any  inclination  to  make,  a  united  effort 
insure  that  sll  those  who  join  their  profession 
lU  be  properiy  qualifed.  Surely  the  time  has 
aa  when  the  subject  must  receive  full  public 
CBtion ;  the  oonn^  cannot  much  longer  remain 
itent  that  the  education  of  all  but  those  of  its 
IB  and  daughters  who  come  within  the  province  of 
k  School  Board  should  be  carried  on  without  any 
■natee  that  it  is  being  properly  conducted.  I 
DV  it  is  rank  heresy  to  say  so ;  but  I  maintain 
il  infntQxe  fur  less  time  must  be  devoted  to  the 
kflhing  of  ordinary  q^ualitative  and  quantitative 
■IjaiSi  and  that  tecAnica/  instruction  as  now  given 
tMse  subjects  must  find  its  place  later  in  the 
■M.  Our  main  object  in  the  nrst  instance  must 
to  fnDj  dsTelop  the  intellectual  faculties  of  our 
linto ;  to  cocoange  their  aspirations  by  incul- 
Hm  braad  and  liberal  views  of  our  science,  not 
Juaita  nnmber  of  petty  details. 
^  '  if  to  a  subject  of  spedal  interest  in  this 
which  zcquirsd  toe  immediate  earnest 
qC  chandssiand  physhdsts  combined — ^that 
~  aflttOBr-Prof.  Armstronff  called  atten- 
of  Imd  Raylci^  last  year,  in 
^Wnm  tbo  farther   stn^y  of 
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between  AB  and  CD.  producing  AC  and  BD,  for 
example.  That,  at  all  events,  was  the  impression 
which  the  ordinary  average  student  gained.  In 
studying  the  chemistry  ot  carbon  compounds,  they 
became  acquainted  with  a  large  number  uf  instances 
in  which  a  more  or  less  minute  ouantity  of  a  sub- 
stance was  capable  of  inducing  cnan^  m  the  body 
or  bodies  with  which  it  was  associated  without 
apparently  itself  being  altered.  The  polymerisation 
or  a  number  of  cyanogen  compoimds  and  of  alde- 
hydes, the  *"  condensation  "  (if  ketonic  compounds 
and  the  hydrolysis  of  carbohj'drateii,  were  cases  in 
point ;  but  so  littlo  had  been  done,t(>  ascertain  the 
nature  of  the  influence  of  the  contact-substance,  or 
catalyst^  as  he  would  term  it,  the  main  object  in 
view  being  the  study  o^  the  product  of  the  reaction, 
that  the  importance  of  the  catalyst  was  not  duly 
appreciated.  Recent  discoveries,  however — ^moro 
particularly  Mr.  H.  B.  Dixon's  invaluable  inveutiga- 
tion  on  conditions  of  chemical  change  in  gases,  and 
the  experiments  of  Mr.  Cowper  with  chlorine  and 
various  metals,  and  of  Mr.  Baker  on  the  combustion 
aft  carbon  and  phosjihorus — ^must  have  give  n  a  rude 
shock,  from  wnich  it  could  never  recover^  to  the 
belief  in  the  assumed  simplicity  of  chemical  change. 
The  inference  which  might  fairly  l)e  drawn  from 
Mr.  Baker* s  observations — that  pure  carbon  and 
phosphorus  were  incombustible  in  pure  oxygen — 
was  indeed  startling,  and  his  experiments  must  du 
much  to  favour  that  **  more  minute  study  of  the 
simpler  chemical  phenomena  *'  so  pertinently  advo- 
cated by  Lord  Rayleigh.  But  if  it  were  a* logical 
conclusion  from  the  cases  now  known  to  us  that 
chemical  action  was  not  possible  between  anv  two 
substances  other  than  elementary  atoms,  an^  that 
the  presence  of  a  third  was  necessary,  what  was  the 
function  of  the  third  body — the  catalyst,  and  what 
must  be  its  character  witJi  reference  to  one  or  both 
of  the  two  primary  agents?  In  the  discussion 
which  took  place  at  the  Chemical  Society  after  the 
reading  of  Mr.  Baker  s  paper,  I  ventuj^  to  define 
chemical  action  as  reverse  electrolysis,  stating  that 
in  any  case  in  which  chemical  action  was  to  take 
place  it  was  essential  that  the  system  operated  upon 
should  contain  a  material  of  the  nature  of  an  electro- 
lyte. In  short,  I  believe  that  the  conditions  which 
obtain  in  any  voltaic  element  are  those  which  must 
be  fulfilled  m  every  case  of  chemical  action.  There 
is  nothing  new  in  this;  in  fact,  it practicaUy  was 
stated  by  Faraday  in  1831,  and  hacf  due  heed  been 
given  to  Faraday's  teachings  we  should  scarcely 
now  be  so  ignorant  as  wo  arc  of  the  conditions 
of  chemical  change.  The  interpretation  of  Fara- 
day's law  of  electrolysis,  which  Hehnholtz  had 
brought  under  the  notice  of  chemists,  was  of  the 
most  definite  and  far-reaching  character.  Did  it, 
however,  at  all  events  in  the  form  in  which  he  had 
put  it  forward,  accord  sufficiently  with  the  facts  as 
these  presented.themselves  to  the  chemist's  mind  ? 
All  would  recognise  that  the  chemical  changes 
effected  by  a  current  in  a  series  of  electrolytic  cells 
were  equivalent  to  those  which  took  place  within 
the  voltaic  cells  wherein  the  current  was  generated ; 
but  in  neither  case  was  the  action  of  a  simple 
character ;  in  both  a  variety  of  chemical  changes 
took  place,  the  precise  character  of  which  was  but 
imperfectly  understood,  and  they  were  unable  to 
assign  numerical  values,  either  in  terms  of  heat  or 
electrical  units,  to  most  of  the  separate  changes. 
Moreover,  many  compounds  were  not  electrol^^s, 
while  others  which  were  regarded  by  the  chemist  as 
their  analogues  were  very  readily  decomposed  by  a 
current  of  low  E.M.F.,  although  no  great  difference 
was  to  be  observed  in  their  "  heats  of  formation  "  ^ 
liquid  hydrogen  chloride  on  the  one  hand,  and  fused 
silver  chloride  on  the  other,  might  be  cited  as 
examples.  Our  knowledge  of  the  binary  metallic 
compounds,  which  were  generally  admitted  to  be 
electrolytes />«r  ^e,  afforded  evidence  of  an  intimate 
relation  between  chemical  constitution  and  "  elec- 
trolysa))ility."  Although  opinions  differ  widely  as 
to  the  definition  to  bo  given  of  a  typical  or  atomic 
compound,  and  of  a  molecular  compound  or  aggre- 
gate, the  majority  of  chemists  appear  to  agree  uiat 
they  must  recognise  the  existence  of  two  distinct 
classes  of  compounds.  I  have  long  been  of  opinion 
that  the  experimental  investigation  of  this  question 
is  of  great  importance,  and  that  it  must  ere  long 
attract  the  attention  it  deserves.  The  problem 
would  be  solved,  not  by  discussions  on  the  fertile 
theme  of  valency,  but  oy  determining  the  structure 
— the  constitution— of  mxlies  such  as  were  referred 


to  by  Prof.  Williamson.    So  far  as  the  mere  defini- 
tion of  valency  is  concerned,  I  entirely  agree  with 
to  giia  improved  views  I  Lessen ;  and  as  I  hold  with  Prof.  Williamson  that  in 
I  fnitihinii  and  of  |  compounds  the  constituents  are  held  together  by 
wimt^  thsm  aboatw"  f  atomic  affinities,  and  atomic  affinities  oiuy,  but  I 
^  balng  any  f  believe  that  the  formation  of  so-called  molecular 
"1  altoiafcida  l  oompoua^  ^  mainly  due  to  peculiarities  inherent 
^^>    ^/aio»0Sipaoull7  ^  w^o  negative  elements — i.e^  the 
<■  o^f  of  /  non^i^^tals  and  metalloids,  and  not  in  the  positive 
— '     elflnasita-— the  metals^  in  other  words,  to  the  fact 
that  m^   "^^^  ^^"^  pointed  out  by  Lothar  Meyer, 
^am^mlti!^^  elements  tended  to  exhibit  a  higher 
•.i^.^S'  towacdi  aaoh  other  than  towards  positive 
^^    I  nmsli  regret  that  it  ia  impossible  for 
gjUmmpt    nnv    -Mview  of  recent  work   in 
1^0    2Svi  oally  important  diiooYeries 


might  be  chronicled,  and  the  patient  industry  of 
many  who  have  toiled  long  to  wm  results  apparently 
insignificant  should  have  Been  mentioned  with  higa 
approval.  A  few  remarks  I  will  crave  permissica 
for,  OS  regarding  the  general  character  ox  the  work 
being  done  by  demists,  and  regarding  that  whidi 
has  U>  be  done.  Complaints  are  not  unfreqnently 
made  in  this  country  that  a  large  proportion  of  the 
published  work  is  of  little  value,  and  that  chemists 
are  devoting  themselves  too  exclusively  to  the  study 
of  carbon  compounds,  and  especially  of  ^thetical 
chemistry.  We  are  told  that  investigation  is 
running  too  much  in  a  few  grooves,  and  it  is  said 
that  we  are  gross  worshippers  of  f  ormuhe.  Most  of 
these  outbursts  are  attrioutable  to  that  pardonable 
selfishhesB  which  consists  in  assigning  a  hiaher 
value  to  the  particular  class  of  work  with  wnioh 
one  happens  to  be  enga^fed  or  interested  in  than  to 
any  other  line  of  investigation ;  too  frequently  they 
result  from  want  of  sympathy  with,  if  not  absolute 
ignorance  of,  the  scope  and  character  of  the  work 
complained  of.  It  must  not  be  forgotten  that 
chemical  investigation,  like  other  investigation,  is 
to  a  large  extent  the  work  of  p^enius ;  the  rank  uid 
file  must  necessarily  follow  in  the  order  of  their 
abilities  and  opportunities;  hence  it  is  that  we 
work  in  grooves.  The  attention  paid  to  the  study  of 
carbon  compounds  may  be  more  than  justified,  both 
by  reference  to  the  results  obtained  and^  to  the 
nature  of  the  work  Yjefore  us ;  the  inorganic  king- 
dom refuses  any  longer  to  yield  np  her  secret*-- 
new  elements — except  after  severe  compulsion ;  the 
organic  kingdom,  both  animal  and  vegetable,  stands, 
ever  ready  before  us ;  little  wonder,  then,  ii  prob- 
lems directly  bearing  upon  life  prove  the  more 
attractive  to  the  living.  The  -physiolcHg^  oom- 
plains  that  probably  95  per  cent,  of  the  solid  matters 
of  living  structures  are  pure  unknowns  to  us,  and 
that  the  fundamental  chemical  changes  which 
occur  during  life  are  entirely  enshrouded  in 
mystery.  It  is  in  order  that  this  may  no  longer  be 
the  case  that  the  study  of  carbon  compounds  is 
being  so  vigorously  prosecuted ;  our  weapons — the 
knowledge  of  synthetical  processes  and  ox  chemical 
functions — are  now  rapioly  being  sharpened,  bat 
we  are  yet  far  from  ready  for  the  attack. 
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THE  ADDBESS  IK  aSOLOGT. 

The  address  in  Section  C  was  delivered  by  Prof. 
J.  W.  Judd,  F.R.S.,  president  of  the  section,  who 
took  for  his  subject  ''  The  Age  of  the  CrystaUine 
Rocks  of  the  Highlands  and  the  Greologioal  PositiOB 
of  the  Reptiliferous  Sandstone  of  Blgin."    It  war, 
said  Prof.  Judd,  at  a  former  meeting  of  the  Associar- 
tion  that  James  Nicol  submitted  to  the  scientific 
world  that  splendid  solution  of  a  difficult  prob>.^m 
which  is  now  universally  admitted  to  have  been 
the  correct  one.    This  University  was,  during  the 
last  27  years  of  his  active,  userul.  and  honoured 
life,  the  scene  and  centre  of  the  labours  of  that 
profound  but  modest  thinker  to  whom  we  owe  so 
much.    Lest  it  should  seem  presumption  on  his 
part  to  speak  on  the  question,  lie  might  add  that 
tor  some  years  before  his  death  it  was  his  good 
fortune  to  enjoy  the  friendship  and  confidence  of 
the  late  Prof.  JNicoI,  with   whom  he  had  several' 
opportunities  of  discussing  the  groftt  questions  at 
issue  between  himself  and  Murchison.    Seeing,  as 
he  did,   Nicol's  own  great  claims  too  often  ror- 
gotten  or  ignored,  he  zelt  that,  should  he  on  this 
occasion  hold  his  peace,  "the  very  stones  would 
cry  out."     It  would,  indeed,  be  an  unfortunate 
day  for  our  republic  of  soienoe  when  the  palm  of 
recognition — withheld  from   him   whom  modesW 
and    self-respect   restrain  from    clamorous    self- 
assertion — is  permitted  to   bo  snatched  away  by 
bold   and    noisy    advertiser   of   his   own  claims. 
Murchison  took  up  the  position  that  the  limestone 
of  Durness,    which   had    yielded  fossils  to  Mr. 
Peach,  was  of  Silurian — that  was,  as  he  employed 
the  term,  of  Lower  Palnozoic  age.    But,  at  the 
same  time,  he  maintained  that  the  red  sandstones 
of  Applecross  and  Gorcloch  are  in  reality  nothing 
but  Old  Red  Sandstone,  and  in  this  latter  con- 
tention he  received  the  warm  support  of  Sedgwick. 
Subsequently,  however,  he  somewhat  modified  his 
views.     Nicol  laid    before    the  meeting  of  the 
Association  in  Aberdeen  a  paper  whicli  must  be 
admitted  to  have  really  established  the  main  facts 
concerning    the    geology    of    the    Highlands,    as 
accepted  \y   all  geologists  of    the  present  day. 
Nicol's  conclusions,  briefly  stated,  were  : — (1)    He 
maintained  with   Macculloch  and  Hay  Cunning- 
ham, and  in  opposition  to  the  views  originally 
propounded  by  Sedgwick  and  Murchison,  that  there 
exists  in  the   Western  Higlilands  an  enormously 
thick   series   of    red   sandstones,  quartzitos,  and 
limestones,    which  rest   unconformably  upon  the 
ancient  gneisses  and  schists,  and  belong  to  a  far 
older  geological  period  than  tne  Old  Red  Sandstone. 
(2)  He  showed   that  this  series  of  strato  reaUy 
constitutes  tioo  distinct  formations,  and  that  the 
older  of  these,  the  Torridon  Sandstone,  consists  of 
red   sandstones  and  conglomerates,  in  which  no 
organic   remains    oould    oe  detected.     (3)    The 
younger  of  these  formations  was  shown  by  nim  to 
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lie  uncrmforruably  u{;<»n  the  Trjirvlon  SancUtfjnc, 
aod  U>  cimtiin  of  threu  mem^Hrry,  which  Xivol  named 
the  Qcartzite.  th«:  Facoid  Hiyl.-,  iirifl  the  Linie- 
•tono.  It  i-  thin  funmition  which  ha>«  yiel'led  the 
iutere«tiii^  fo^fciln  of  Lowf^r  Pola-jzoic  n^je.  (-h 
Thft  .'apparent  rei>etition  uf  bed.-*  of  «|uart2ite  and 
Iiine»jNine.  which  wan  inxintcd  upon  hy  Murchi>u^n. 
wmM  fihown  t*}  Ih-  duo  t'l  fanltinK  antl  r»verthr<>w. 
and  thus  the  "  UT)fj<r  Qiiartzite'  and  the  "  Upper 
Limettt/ine  "  of  tliat  author  were  proved  to  have 
DO  real  exi-terice.  ('i)  What  »o  many  aiithor.-s  had 
taken  ft^r  a  f^^mfortuMe  upward  .'uecession  of  thi.- 
old  PaIa!«>zoi'.'  forni.-:tion  into  overlying  f-chint  and 

Seiwi.  waji  a>''ert/-d  hy  Xicol  to  he  an  alt^^gether 
llacion^  afif^farance,  due  to  the  thrusting  of  the 
rrjritalline   DK.-kri  <»ver  the  Hr.fllmentary  r»neA    Viy 
jfreat  overthrow-fa ultf.     (»>)  The  rflation.s)>etween 
thcHe  cry>tal]inc    and   .':e<limentary   strata   in   the 
Hcottifih    IIi;,'hlands   were  bhown  to  be  precisely 
iiimtJar  ti>  tho.-i:  which  ure  con.-ttantly  jinnluced  by 
lateral  pre».><ure  in  all  great  mountain-chains,  and 
ooofli.'^t  of  nharp  foldin;:r<,  inve^^ion!<,  and  faulting 
(fti  the  very  grandest  Keale.    During  the  last  seven 
Tcarh  many  <»f  the  sectionH  of  the  Western  Iligh- 
lund*  iiave  b<-en  vi.-^itrd  by  different  geologistrt,  and 
while  new  mt-WnnU  ('If  ^tudy  had  enabled  them  t*) 
improve  or  correct  Nicol'H  petrological  nomencla- 
ture, the  principal  ( rim:lu>i>ins  of  nearlv  all  thei-e 
writer;*    concf-rnin;;   th<;   relations   of  tKc   sevtiral 
riKsk-nia-^e"  '-ntin-Iv  .-upported    hi.s   views  on  the 
Kubjer-t.     Pn>f.  .Iiid<l  next  a]lude<l  to    Prof.  Lap- 
wortli's  wiifk  at  Kril^^ijl,  and  the  detaile<l  mapping 
of  th'.-  Oiirn*— s-Kribijll  di^tri«.•t  by  a  detachment  of 
the  <i"ological  Survey  of   Sc"tliind.  and  said  the 
conclijsion.-*   arrived    at    b}'   Nii;ol.  by  Prof.  Lap- 
worth,  and  by  the  (^fficrrs  of  the  C.;eoh)gical  Survey 
were,  in  ;iJl  their  main  features,  absolutely  iden- 
tical, and  the  Murchi.'-onian  theory  of   Highland 
Hucee?>fiion  wa«  now,  Ijy   universal   consent,  aban- 
doned.    Referring  next  to  the  second  of  the  great 
c5<iintrover»»ie.s  whif:h  ha/1  occujiied  the  attentitm  of 
thiri   Ge«>loj;'ical  S<;ttion  in  1  «.'>;» — that  concerning 
the  age  and   ntlations  of  the  Keptiliferou.s  Sand- 
iiirtU'  of  Elgin — Prr»f.   Jndd  snid   the  combatant.-* 
were  found  ranged  in  <juite  a  different  order.  Nicol 
wa-i  Been  battling  hhoul<ler  t<»  shoulder  with  Mur- 
ehi*on,  Ram>:iy,  and    Ilarknes^  in   faviiur  of  the 
PaliiM>z</ic   rtge   t,f    the    Ih**!**   in   question :    while 
Lyell,    hUpjMirted    by   Symondn  of    Pcnd*ick  and 
H<M>re  ol  Jiath,  wa**  a.s  stoutly  maintaining  their 
Scc<mdary  age.     Up  to  the  finding  by  Mr.  Patrick 
Duff,  in  the  year  IH.VJ,  of  thr  little  ftishil  lizard 
callc<i  Teleq;et(»n,  and    the  determination   of  its 
true  nature  by  Mantell  and  Owen,  no  doubt  had 
ever  }Rf;n  entertained  iw  to  the  •'  Old  Red  "  age  of 
the  yellow  »san<lMt<jne  of  Elgin.    For  bringing  to- 

f;ether  the  remarkable  fostfUH  of  these  rocics.  ffco- 
ogiiitri  are  indebu'd  to  the  untiring  lalxiurs  of  Dr. 
(.Tordon,  of  Dirnie.  Studying  Dr.  Gordon'u  im- 
portant collections,  Profewior  Huxley  was  able, 
whortly  before  the  previoiw  meeting  of  the  Asso- 
ciation in  this  city,  to  announce  that  a  crooxlilian 
(Sta^moleiiin),  and  a  Hec*ond  li/ard  of  TriaAsic 
affinities  (iI\iK'r<Nla}M.<Ion),  existed  at  the  period 
when  thej'e  )x;dH  were  dejMjriited,  so  that  even  in 
1859  the  pala:ontologi<:aI  evidence  in  f<ivour  of  the 
Mosozoic  age  of  these  rocks  was  acbnitted  to  be 
almost  overwhelming.  But  this  evidence  has  been 
very  greatly  strengthened  since  that  date;  for 
Pn>fehsor  Huxley  has  shown  that  the  genus  Hy- 
pcrodapodon  is  represented  in  the  Trias  of  War- 
wickshire, of  Devonshire,  and  of  India.  In  the 
iiame  rcptiliferous  sandstfmc,  with  its  abundant 
fr>otprints,  the  teeth  of  Ccradotus,  a  fish  unknown 
in  the  Paltuozcjic  r(x;ks,  have  been  found,  together 
with  the  remains  of  a  re])tilc  which  Prof.  Huxley 
permits  me  to  state  i.x,  in  his  opinion,  probably 
I)in<Maurian.  I  am  sure  that  vou  will  all  join 
with  me  in  the  hope  that  the  health  of  the 
President  of  the  Royal  Society  may  soon 
be  so  far  restored  that  ho  may  bo  able  to  return 
to  the  examinatiim  of  these  fossil  reptiles  of  Elgin, 
in  the  study  (if  which  some  of  the  earliest  of  nis 
great  pala.'ontological  discoveries  were  achieved. 
The  manner  in  which  the  ^'ellow  sandstones,  which 
have  yielded  the^e  reptilian  remains,  are  at  many 
different  points  found  us8ociate<l  with  beds  c<m- 
taining  Holoptychius  and  other  Old  Red  Sandstone 
fish  ap])eare<l  to  many  geologists  alt4>gether  inex- 
plicable on  any  i>ther  nyi>ot}iesi8  than  that  the 
strata  are  all  of  the  same  geohigical  age.  In  spite, 
however,  of  the^te  appearances,  and  the  interesting 
obscrrations  of  Dt.  Ciordon  and  Dr.  Joass  on  the 
r(X)ks  of  the  Tarbet  ])eninsula,  which  seemed  to 
support  the  hy)Mithesis  just  referred  to,  I  am  able 
to  announce  tiiat  proof  of  the  most  clear  and  con- 
vincing character  now  exists  of  the  distinction  be- 
tween the  fihh-bcarinj^  "Old  Red"  and  the  rentili- 
ferous  '*  New  Rc<r'  of  the  neighbourhood  of  Elgin. 
In  the  year  187't  I  showed  that  rocks,  identical  in 
character  with  tlur  re])tilifen>us  sandstone  of  Elgin, 
and  the  ovi-rlying  calcareous  and  cherty  rock  of 
Stotfield,  exist  on  tlie  northern  side  of  the  Moray 
Firth,  ill  the  county  of  Sutherland,  and  that  they 
there  conformably  underlie  Rhalic  and  Lias.sic 
strata.  Very  recently  Dr.  Gordon  has  added  a 
crowning  discovery  to  his  hmg  list  of  previous  ones 
by  detecting  in  the  same  (luarry  the  rocks  contain- 


ing the  reptilian  and  fish  remaina  respectively.    A 
retrospect  of  these  two  controversies,  now  so  happily 
laid  at  rest,  is  not  I  think,  without  its  ii<>eB  for 
the    Ktadent    of    Highland    geolog>'.  for    it  may 
serve  Ut  famish  him  with  some  useful  warnings 
which  are  in  ^at  danger  of  being  overlooked 
at  the  present  time.    The  discovery  oi  a  few  fossil 
remains  in  strata  where  they  were  previously  un- 
known   has  completely  revolutionised  our    ideas 
concerning  the  age  of  rock  masses  of  enormous  ex- 
tent   and    thickness.     Resemblances    in    mineral 
character  have  been  proved  not  only  to  have  been, 
at  the  ir  IjCnt,  very  unsafe  guide;)   indeed,  but  to 
have  actually  betrayed  those  who  trusted  in  them 
into  the  mr^t  serious  ern>rs.    After  showing  the 
connection  Ixitween  the  geological  history  of  Scan- 
dinavia and  that  of  Scotland,  and  sketching  the 
movements  to  which  the  rock  masses  of  the  High- 
lands have  been  subjected,  Prof.  Judd  went  on 
to  say  that  this  subject  was  one  well  worthy  of  the 
mof-t  attentive  study.     When,  he  said,  the  evidence 
)>earing  upon  the  subject  is  carefully  sifted  and 
weighra.  we  become  convinced  of  the  fact  that 
manv  oi  these  movements — including,  some   on  a 
pnKfigious  scale — must  have  taken  place  during 
what  we  are  commonly  accustomed  to  i*^^!^  ^ 
comparatively  recent  geological  periods.    The  vast 
movements  which  have  placed  soft  and  hard  masses 
in  o))po6ition  along  certain  parallel  lines — generally 
ranging  in  a  north-east  and  srjuth-west  direction — 
and  the  denudation  which  has  worn    away  the 
former,  while   it  has  left  the   latter  standing  in 
relief,  must,  I  believe,  both  he  referred  to  the 
Tertiary  perirjd;    though  the  disposition  of  rock 
masses  brought  about  by  earlier  movements  would, 
of  c*(iurse,  exercise  a  certain  though  su>>ordinate 
influence  in  producing  the  existing  forms  of  the 
surface  of  the  country. 


THE  ADDRESS  IN  BIOLOOT. 

The  address  in  Section  D  was  delivered  by  Prof. 
W.  C.  Mcintosh,  M.D.,  of  St.  Andrews,  who 
selected  for  his  subject  the  ''  I'hosphorescence  of 
Marine  Animals."  A  phenomemm  so  striking;  as 
the  emission  of  light  by  marine  organisms  could  not 
fail  to  have  attracted  notice  from  very  early  times, 
lx)th  in  the  case  of  navigators  and  those  wno  gave 
their  attenti<m  in  a  more  systematic  manner  to  the 
study  of  nature.  Accordingly  we  find  that  the 
literature  of  the  subject  is  both  varied  and  exten- 
sive— so  much  so^  indeed,  that  it  is  impossible  cm 
the  present  occasion  to  give  more  than  a  very  brief 
outlnie  of  its  leading  features.  Though  it  is  in  the 
warmer  seas  of  the  globe  that  phosphorescence  is 
olwerved  in  its  most  remarkable  forms — as,  for  in- 
stance, the  sheets  of  white  light  caused  by  yixii- 
hu'u  and  the  vividly  luminous  bars  of  Pyrofoma — 
yet  it  is  a  feature  which  the  British  zooI(»gist  need 
not  leave  his  native  waters  to  see  both  in  beauty 
and  perfection.  Many  luminous  animals  occur 
})etween  tide-marks,  and  even  the  stunted  seaweeds 
near  the  line  of  high-water  everywhere  sparkle 
with  a  multitude  of  brflliaut  points.  As  a  snip  or 
boat  passes  through  the  calm  surface  of  the  sea  in 
summer  and  autumn,  the  wavelets  gleam  with  phos- 
l)horescent  points,  or  are  crested  with  light; 
w^hile  the  observer,  leaning  over  the  stem, 
can  watch  the  long  trail  of  luminous  water 
behind  the  ship  from  the  brightly  spark- 
ling and  seethins  moss .  at  the  screw  to  the 
faint  glow  in  the  distance.  On  the  southern  and 
western  shores,  again,  every  stroke  of  the  oar 
causes  a  luminous  eddy,  and  some  of  the  smaller 
forms  are  lifted  by  the  blade  and  scintillate 
brightly  as  they  roll  into  the  water.  The  dredge 
and  trawl  likewise  produce,  both  in  the  shallower 
and  deeper  parts  of  our  seas,  many  luminous  types 
of  great  interest  and  beauty.  He  glanced,  in  the 
first  instance,  at  the  various  groups  of  marine 
animals  whicn  possess  the  property  of  phosphor- 
escence, and  continued: — It  is  found  that  this 
feature  is  possessed  by  certain  members  of  the 
protozoa,  and  by  the  following  ffroups  of  the 
metazoa — viz.,  ccelenterates,  echmodonns,  worms, 
rotifers,  crustaceans,  mollusooidsj  molluscs,  and 
fishes.  In  foreign  seas  many  brightly  luminous 
specinienB  are  met  with.  Thus  Professor  A. 
Agassiz  describes  Mnemiomi*  Jjeiiiyi  as  "exceed- 
ingly phosphorescent,  and  when  pacing  through 
shoals  of  tnesc  Medusae,  varying  in  size  from  a  pin's 
head  t«)  several  inches  in  length,  the  whole  water 
Ijccomes  so  brilliantly  Inmimms  that  an  oar  dipped 
in  the  water  up  to  the  handle  can  plainly  be  seen 
on  dark  nights  by  the  light  so  proauood ;  the  seat 
of  the  phosphorescence  is  confined  to  the  loco- 
motive rows ;  and  so  exceedingly  sensitive  are  they 
that  the  slightest  shock  is  sufficient  to  make  them 
plainly  visihle  by  the  light  emitted  from  tJbe  eight 
phosphorescent  ambulacra."  The  same  author 
mentions  that  l^nufuria  has  a  very  peculiar  bluish 
light  of  an  exceedingly  pale  steel  colour,  but 
very  intense,  (xi^dioli,  again,  foimd  that  the 
beautiful  riband-like  Centtu  shone  with  a  reddish 
yellow  light,  but  in  Encharin  the  latter  was 
intensely  olue.  In  the  Cha^toptcridae  the  phos- 
phorescence is  remarkably  beautiful,  bright  flashes 


being  emitted  from  the  poeieriar  feet.     Marine 
phosphorescence  has  some  of  its  motft  striking  ez- 
amplcff  among  the  Tnnicates.    One  of    the  best 
known  instances  is  that  <|if  jPyr<MOifui,  the  light ffom 
which  has  been  so  graphically  described  by  M. 
P^ron,  Professor  Hiuley.  and    other    natinralifts 
who  have  had  an  opportunity  of  observing  it.    It 
proceeds  in  each  member  of  the  compoimd  organ- 
ism from  two  small  patches  of  cells  at  the  base  of 
each    inhalent  tube.    Phosphorescence   in  liviiw 
fishes  appears  to  have  been  accurately  observed 
within  a  comparatively  recent  date,  tnoughthe 
luminosity  of  dead  fishes  has  been  known  from 
very  early  times,  and  has  been  the  subject  of  mai^ 
interesting  experiments,  such  as  those  of  Robert 
Boyle  on  dewl  whitings,  and   Dr.  Hnlme  on  her- 
rings.   I  do  not  mean  to  say  that  the  literature  of 
the  so-caUed  phosphorescent  fishes  ia  scantr.  for  it 
extends  from  the  days  of  Aristotle  and  Flinyto 
modem  times,  but  that  the  writers  have  had  bttle 
reliable  evidence  in  regard  U}  living  fishes  to  bxing 
forward.    Thus,  of  upwards  of  50  fishes  entered  by 
Ehrenberg  in  his  list  it  is  hard  to  say  that  one  m 
really  luminous  during  life.    In  many  caaes  it  is 
probable  that  the  supposed    phosphorescence  of 
large  forms,  such  as  swordfishes  and  aharks^  has 
arisen  from  the  presence  of  multitudes  of  Tninutf 

Ehosphorescent  animals  in  the  water,  just  as  the 
errmg  causes  a  uleam  when  it  darts  from  the  side 
of  a  ship.  Prof .  Moseley,  for  instance,  observed  m 
the  CbaiUuger  that  when  large  fishes,  porpoises, 
and  penguins  dashed  through  phosphorescent  water 
it  was  brilliantly  lit  u]>,  and  their  track  marked 
by  a  trail  of  light.  The  some  feature  is  observed 
in  hooked  fishes,  and  it  is  known  that  fisheimcs 
arc  doubtful  of  success  when  the  sea  is  very  phfls* 
phorescent,  for  the  presence  id  the  net  in  Uie  water 
excites  the  luminosity  and  scares  the  herring.  One 
of  the  most  striking  instances  of  uhosphorescenoe 
in  living  fishes  is  that  of  the  luminous  shark 
{Sqtiahts  fuh/fitA,  found  by  Dr.  Bennett.  This  ii 
a  small,  daric  coloured  shark,  which  was  captoxed 
on  two  or  three  occasions  at  tne  surface  of  tne  sea. 
It  emitted  without  irritation  a  vivid  ([reeniih 
luminosity  as  it  swam  about  at  night,  and  it  shone 
for  some  hours  after  death.  The  phosphorcscenee 
appears  to  be  due  to  a  |>eculiar  secretion  of  the 
skin.  The  eyes  of  the  shark  were  more  prmninfnt 
than  usual  in  such  forms.  A  survey  ox  the  life- 
histories  of  the  several  phosphorescent  gxospft 
affords  at  present  no  reliable  data  for  the  fovaomr 
tion  of  a  theor}'  as  to  Uie  functions  uf  luzninositj, 
especially  in  relation  .to  food.  No  phosphoresceDt 
form  is  more  generally  devoured  by  fishes  or  other 
animals  than  that  which  is  not ;  and,  on  the  ether 
hand,  the  possessor  of  luminosity,  if  otherwise 
palatable,  does  not  seem  to  escape  capture.  An 
examination  of  the  stomachs  of  nshcs  makes  thii 
clear,  except,  perhaps,  in  the  cose  o£  the  heiring, 
which,  however,  is  chiefly  a  surface  fish.  Further, 
it  is  not  evident  that  sucn  animals  are  luminous  at 
all  times,  for  it  is  only  under  stimulation  that 
many  exhibit  the  phenomenon. 


ABSTRACTS    OF   REPORTS, 
PAPERS,    &o. 

Beports  on  Earthquake  Phenomena. 

The  report  of  the  committee  appointed  to  m* 
vestigate  the  volcanic  phenomena  ot  Veauvius  wai 
submitted  by  Dr.  H.  Johnston  Lavia.  After 
pointing  out  that  the  work  had  been  greatly 
ninder^  by  the  unfortunate  outbreak  of  chtMerain 
Naples,  he  went  on  to  say  that,  neverthelesa,  daflj 
observations  were  mode  of  the  variations  in  tht 
activity  of  the  volcano,  of  which  a  due  record  had 
been  kept.  The  third  sheet  of  the  Geological  Map 
of  Vesuvius  and  Monte  Somnia  had  been  eon- 
pieted  by  the  reporter,  and  was  exhibited  in  the 
hall.  The  relationship  of  the  varying  activity  of 
a  volcano  in  a  Btromoolian  state  of  activity  to 
barometric  pressure,  the  lunar  tides,  and  raiiuaU, 
could  not  but  be  regarded  as  important  in  solving 
some  questions  volcanology.  Instrumental  mesne 
of  measuring  such  presented  so  many  practioal 
diflSculties  that  a  scale  of  activity  had  been  draws 
up,  which  could  be  learned  in  a  few  minutes.  Dr. 
Johnston  Lavis  described  this  scale,  and  alio  the 
objections  that  might  be  urged  against  itrf— The 
iii^ecretary  read  a  report  drawn  up  oy  Prof.  Mibi 
on  behalf  of  the  committee  appointed  to  investi- 
gate the  earthquake  phenomena  of  JapaiL  The 
report  stated  that  from  the  end  of  April,  1884,  to 
the  end  of  April,  1885,  the  opportunities  for  mak- 
ing observations  had  been  unusually  good.  The 
number  of  earthquakes  felt  during  correspondiw 
periods  in  the  two  previous  years  had  been  ti, 
3U,  and  80.  Prof.  Milne  gave  the  remit  c<  « 
ntmiber  of  seismic  experiments  he  had  x>^^^^^ 
ing  the  year,  and  proceeded  to  give  an  epStOHMff 
the  results  of  observations  and  ezperiaMBiti  mawA 
on  in  Japan  in  seismic  distrioti,  folOJOfwfng  tUavp 
B  recommendatiQni  M  to  the  ooHferWr 


with  various si  ..i^ 

tion  of  buildings  in  earthanakd  dklrtBtip  U^W. 
report  added,  the  rules  aod  ninfWyMiiilrtfaMj^ 
gested  were  adopted  in  aarthqadii  «i9Hlpii^- V- 


.  ^r-. 
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B«port  on  SoUnos  TeoelUiiB  In  Slemantary 

The  report  of  the  oonuoittee  appointed  ™ 

■ider  thii  mbjoct  referred  to  the  &ot  that  drawing 
had  been  mode  ■  clu*  inbiect  in  the  ichoolii,  ud 
WM  to  take  ita  place  with  Kngliih,  gcnirniphy, 
Blementary  ecience,  hiitory,  ruid  needlework  (foi 
Birli).  A»  to  the  effect  ot  the  rsgulntioa  on  tht 
teaohiog  of  thoe  clasa  Gubjcetn,  the  tuinool  return 
of  the  Education  Uepartment  showed  that  the 
teaohiag  ot  geography  was  actnadlj  diminishing  in 
■ohoola,  and  that  Jlcmentarj'  icienoe  had  BCarcely 
fiinsd  a  footing.  In  regard  to  the  wjentitio  spe- 
cific lubjecM,  it  would  be  Been  that  a  slight  increus 
had  taken  place  in  the  asgregAto  number,  but  this 
wu  not  at  all  in  proportion  to  the  incro.iBe  in  the 
niunber  of  childrou  presented  in  Standards  V,  VI„ 
ami  VII.  The  report  then  stated  what  had  been 
done  bf  the  committer  towards  carrriog  out  the 
resolntioQ  adopted  at  Sontbport  and  Montreal  with 
referenco  to  technical  eduration,  Tho  committee 
laat  February  had  reported  to  the  Prin-  CounoiJ 
OD  Edueution  that  thev  considered  it  desirable  to 
m&ke  rcpredCDtalions  (u  the  Education  Dcparb- 
'  ment,  and  suggested  that  the  encunragemcnt  '-- 
tho  toaobing  <rt  handicraft  might  take  the  forr 
commended  by  the  Itoyid  Commishiimera  on  Tech- 
nical Instruction;  or  that  "thD  uae  of  toob 
boys'  schools  might  be  placed  in  the  same  pusitiun 
ka   "practical   ciKikcrv       in    girls'    b-"-  -'-       ""-- 

Council  received  the  report,  hut  did 

way  to  proceed  further  in  the  matter.     The  report 
farther  contained  B  commendatory  alius"-  '     "  - 
experiments  in  thin  line  that  hud  been  m 
Birmingham  and  Londcjn  Hchuol  Boards 
W.  ;Cro8»kev.  Birmingham,  hoped  that 
knitlte  would  he  reappointed,  and  that  they  would 


upon  the  (ioTc 


t  the 


neceaoity  of  having  more  satisfactory  rosults  in  the 
way  of  teaching  seienoc  in  elementary  schools  than 


liered  un  inordin 


Bcoki 

introduced  intJj  their  schooli 

icof  the  BuhjcctB  to  which  the  be- 

■n.  Th, 


the  report  revealed, — Mise  Lyi 
beat  way  to  get  science  ii-      ' 

"esulycctiit 

jmountoi  tune  devoted  to  needlework , fc. 

for  ^rhi  coold  team  and  nructi'citathome.  Aniithi 
Bubject  that  might  be  diminiohcd  vpry  much  wil 

Eammar.  The  time  given  to  arithmetic  l)cyirad 
e  simple  rules  might  also  he  curtailed  ami  scicn- 
title  subject*  introduodi.  The  teaching  of  seieDCi 
would  improve  not  only  tbo  kno^rledge  but  tht 
general  intelligence  of  the  people  of  this  country. 
— Mr.  Uuu  moved  that  the  committee  bo  reap- 
pointed to  continue  its  labonrs  during  the  forth- 
eoming  jear.  He  urged  tho  desirability  of 
wvopemting  with  the  Royal  Reographieal  Society 
for  the  purpoee  of  getting  a  provision  for  bottei 
apparatus  for  the  tcachingojf  geography,  the  grei 
(lifliculty  in  the  teadiing  of  It  iu  a  »'  - '"' 
manner  being  tho  want  of  those  beantif  nl 
ud  apjuratiia  whii^h  were  to  bo  found  i 
of  the  Continental  sofa ooii,— After  some  ; 
by  Prof.  Leono  Levi.  I'rof.  Nidgnick,  a 
Gladstone,  the  report  was  adopted  unci  tl 
nittee  reappointed. 

AnthiopoIoBT  »nd  PsycholoKT' 
Dr.  Alexander  Bain,  Lord  Hector  of  Aberdeen 
Lniverait3-,  road  a  i«i|iec"  On  tho  Scope  of  Anthro- 
pology, and  its  KelatioD  to  the  itaionce  of  MmJ," 
He  endeavoured  to  jHiint  ont  that  the  bringing  to- 
BCther  of  tho  six  departments — ntuued  respectively 
man's  place  in  nature,  the  origin  of  man,  the  olassili- 
"  'iuity  of  men,  language  and 


the  develupuient  of  civiluintioL  ..™  „„„  ,.„„- 
ta-ibnte  to  the  mutual  elucidation  of  tJie  several 
topics,  but  merely  concenttalud  into  a  whole  tile 
mbjecta  connected  with  the  bigbcr  myetbrien  of 
aan's  origin  and  denUnation,  He  next  deidt  at 
tongth  With  a  survey  of  the  resoarche*  having  in 
View  preciiB  meaaiircniBnla  of  the  bodily  und 
ucntaT  charactcristieii  of  human  lieiuga,  and  iudi- 
Okted  linos  on  which  research  might  be  mule  so  aa 
to  r«flect  new  light  ua  our  intellectual  coni'titu- 
tkin.  The  author  also  reverted  to  the  research 
into  the  ooaditiuns  and  the  nienauFC  of  ucmiiry  as 
wholly  within  the  meana  of  actnal  oiporimi-ntal 
determination  1  also  tlie  imporUnt  ratollectual 
functiou  of  seeing  similarity  in  the  midxt  of  diver- 
sity, wbioh  can  ba  reduced  to  more  ur  less  precisioo 
of  eatimatc  by  aoitahle  means.  Taking  along  with 
tlie«e  resulta  the  inijuirics  inlu  the  faculties  of  tho 
lower  animals,  the  anthor  put  special  strcns  uu  the 
number  and  delicacy  of  their  senses  as  the  founda- 
tiani  of  every  attempt  to  explain  the  higher  iipti- 
immenced  with  the  power  of 


Intelligence „.^  ... 

diaoriniination,  and  increased  aa  that 
ere— ad.  The  record  of  marvellous  fe-* 
tlonal' 


lectnal  and  emotional  regiona  of  the  mind, — 
Dr.  Burdon  Sanderson  said  any  one  teaching  phy 
Biology  wonld  not  be  expected  to  include  antbropo- 
logy,  and  Dr,  Bain  had  bLowd  why  it  was  not  done. 
Thutwa*  because  when  we  came  to  the  higher 
functions  of  man,  called  mental  functions,  we  had 
to  do  with  perceptions  which  were  founded  upon 
sensution,  which  meant  interpretations  by  the  mini? 
of  those  perceptions.  He  considered  that  the  lint 
at  which  phraioloaists  stopped  was  the  line  nl 
which  Dr.  Bain  begins — namely,  mcaauro.  Hf 
heartily  agreed  with  Dr.  Rain  in  thinking  thai 
pByeholi«y  is  the  aubject  that  lies  at  the  basis  of 
anthropology,  and  should  bo  accepted  asiM  fuunda- 

The  Theory  of  the  Corpns  OaUosnm. 

Prof.  O.  J.    Hamilton,    Pnrfessor    of    Pathi 

logical  Anatomy,  Aberdeen,  read   a  paper  on  the 

question—"  Is  the   .Commissural    Tlieory    of   the 

Cnrpv.  CJy//o,ii,i.  Correct?"     The  result-  recorded 

by   the  author  were  obtained  by  certain  speeial 

ithodi  of  preparation.    They  went  t«  pro       '    ■ 

i  corpus  callusum  is  not  an   interbemisp 

nmissure,  as  is  generally  supposed  ;  but  ' 

In  reality  the  decussation  of  a  particidar 

librea  on  their  way  downwards  to  join  Ihi 

i  onler  capsules.    These  fibres  are  not  to 

founded  with  the  motor  and  other  direct  fibres 
derived  from  the  cerebral  cortex,  which  dccusKate 
at  some  point  lower  down.— Dr.  Hill,  Cambridge 
University,  read  a  paper  on  a  kindred  i  '  ' 
namely,  on  the  evicfence  of  cimparative 
with  regard  to  localisation  of  function  in  tne  correx 
of  the  brain,  Dr,  Hill  dealt  with  this  very  difficult 
subject  with  much  clearness,  aided  by  liL'igrams. 
and  atthc  close  irfhis  address  was  complimented  by 
Dr.  Carpenter  and  Professor  M'Kcndriek. 


The  Tay  Whale, 

Prof.  .Stmtheni  gave  an  intcrti'^ting  descript  ion 
of  the  various  |iar1s  of  the  anatomy  of  the  wlinle. 
In  addition  to  the  Tay  whole,  mernhom  of  three 
other  whales  recently  ubtaincil  in  the  district 
were  cihibitwl  for  the  puqmse  'if  ciimiKiriiHm,  and 
the  anali^'  of  it*  structure  to  that  of  otiier 
animals  was  specially  referred  to  in  order  to  show 
it"  identity  with  tlie  mamninJ.— I'njf,  Flower,  re- 
ferring to  Or,  Ktratben'n  anatomical  labourx,  oaid 
that  one  of  tho  greatest  stojia  in  the  knowlwlgo  of 
the  subject  had  been  made  in  the  last  ten  j-ears. 
The  general  outcome  of  the  whole  was  that  they 
now  had  an  idea  at  least  an  to  the  origin  of  the 
whale.  The  whale  carried  ita  pedigree  in  every 
part  ot  its  boily.  It  had  been  thought  that  the 
mammals  that  live  upon  land  bad  been  derived 
from  progenitors  that  formerly  livort  in  the  sea. 
and  that  the  mammals  may  have  passed  thmi  ' 
an  aquatic  or  marine  stage  lieforo 
land,  but  the  observations  of  anati 


rough 


ly  shim-cd  that 
..  There  was  no 
doubt  that  the  whnlo  had  been  doriveil  from 
£inr-foot(fl  land  mammal.  All  obaervntiimK.  fi 
e:tample,  had  shown  that  at  pome  period  rif  thei 
life  wholes  hiid  a  hairj- covering,  generally  in  th 
region  i>f  the  mouth,  that  hairy  covering  licing 
functionlcss  and  very  often  liwt  even  before  birth. 
In  the  same  Wi«'.  whales  at  an  early  stage  of  their 
eiisteucc  arc  furniahed  with  a  complete  Ket  of 
teeth,  the  rudiments  ot  the  U'cth  ot  the  land 
nuunmal.  Tbe  organ  of  smell,  although  in  a 
rudimentary    >t.itc,    and   in   some   species   altnwt 


The  Klnetio  Theory  of  Chuea. 
Prof.  Cram  Brown.  Edinburgh,  opened  tbe  dis- 
cussion on  "  Kinetic  Theories  of  Gases"  by  oaUing 
attention  to  two  conclusions  of  the  kinetic  theory, 
as  usually  nndentood.  which  seemed  to  be  at 
variance  with  obaerved  faclj.  These  referred  to 
the  distribution  of  eneTEy,  first  among  the  varioDs 
modes  of  action  ur  degrees  of  frceilom  \  and^ 
secondly,  among  the  molecules.  He  fcaid  the  theory 
led  to  the  conclmion  that  the  encrg)'  was  equally 
shared  by  all  the  degrees  of  freedom  of  the  mole- 
cnlcB — that  was,  all  those  degrees  of  freedom  from 
or  U,  which  encrp-  could  be  communicated.  Now 
mercury  vapour  had  the  ratio  of  its  specific  heals, 
as  observed  by  Kundt  and  Warbcrg,  equal  lo  i. 
This  corresponded  to  three  dcgroos  of  freedom, 
necessarily  the  three  Cranilatury  motions,  and  thus 
the  molecules  of  mercury  must  be  rigiii.  lu  hy- 
drogen, nitrogen,  ke^  the  ratio  was  7  to  Ti,  conv- 

j-__    jjj   jj^.^.  degrees  of  frewhim,  nrcessorily 

translatory     motions,    and    two    rot»- 

tionol  motions  aliont  axes  at  right  angles  tii  the 
is  of  liguie.  Tbua,  the  moliuoleii  of  Uiuse  gauM 
muBt  be  rigid,  Thifi  rigi'lity  of  the  molecules 
which  seemed  to  follow  from  the  theory  wal  ap- 
pareutly  inconsistent  with  the  existence  ot  spectra, 
ad  olsa  with  wimo  chemical  phenomena.  Mecondly, 

ic  distribution  ot  e __   _  .   _     i. .... 

cording  to  some  ton 

seemed  t4i  lead  (a  tlic 

change  which  could  uccnr  at  a  pacticidar  Irrapcna- 

ture  would  also  occur  at  every  other  lomperatnte. 

although  nt  dilEvreat  rates.    This  seemed  opposed 


-Priif.   I 


■ely  gone,  also  pointed  t<i  the  origin  of  Uil 
Sowerhy'B  Whale. 
Prof.  Turner,   Edinburgh,   gave  an  onatomie.-il 
description    of     what    is    commonly    known    ns 

"■" '  "''s  Whale."     A  specimcnof  thisspcoii^s  irf 

lad  been  cast  ashore  recently  at  Hhetland, 
d  succeeded  in  getting  certain  soft  iwrtn 
mal  insuchaconditionuiimBdeitpus-" ' 
for  him  to  examine  them.    It  wus  the  first  t 
that  this    creature    had    over   lietn    seen    by 
He  did  not  propose  to   Enke  into  i 
the  whrde  anatomy  of  the  whale, 
aelccledcertuin  points  in  itastructuro  which  seemed 
to  him  t-i  present  tho  greatest  novelty.    The  first 
thing  that  atruok  him  in  the  appearance  of  the 
— ' — '  -—I  the  peculiar  shape  of  the  tail  and  the 

__  _   if  the  flipper  or  paddlo.    The  iKutcrior 

border  of  the  tail  hiul  a  very  dlHerent  appearance 

f  tho  other  cetaceans,  it  bemg  of  a 

lUtiful     festoon    character,     instead    of    being 


:  the  animal 
!suribing  the 


.of  e. 


tlonal  ingenuity  was  of  very  little  aid  in  revealing 
flteaecreU  of  the  animal  mind.  In  coaduaion,  he 
W^ed  the  admiiBion  of  paychology  in  a  more 
avowed  and  ayatematio  form  into  the  anthropo- 
iMlaiJ  aaoticn.  He  wonld  exolnde  the  topics 
oT  metaphraieal  and  eUiioal  sontroveny,  and 
•VbIovb*     an     the    naeanbea    into    the    inl«l- 


id  the  colour  of  the  skin 
with  regard  to  the  stomach,  ho 

lost  mmplieatt^  iKf  any  imimK 

the  cetacean  class,  and  n  pceularily 
IS  that  it  had  no  paunch.  In  desui 
isenlar  apparatus  of  tho  flipper  and  the 
linn  ot  the  hand.  Pr.if.  Turner  said  thi 
muscles  which  had  lieen  called  rudime 
pcared  to  bim  to  be  iiseil  in  connection 
movement  of  the  limb.  He  alio  founa  in  tn 
structure  of  the  flippers  what  he  thought  wei 
indications  of  reptilian  affinities.— Prol  Flowi 
thought  thatwhat  Prof.  Tumor  considered  reptil  is 
were    merely    indications   uf   an    older    form  i 


Kith  the 


Iteyniilda  sab! 

the  experimental  resulti  were  wrong.  Thi- 
theory  rented  un  certain  lUMumpliuns.  Tbey 
fouml  the  two  did  not  agree.  oihI  he  leti  it  tn  the 
uphnlderK  of  tlie  Iheiiry  to  HV  whether  they  wcri' 
-or  iiitt-nded  to  aun.i'.  Hn  did  not  think  so.  One 
iporlant  fact  hull  Ucn  left  out  of  view—thai  was 
c  varyine  roislance  with  which  the  motions  i.f 
IfiTeut  d^eeaof  freedom  were  acL-omp.iniod. — 
Sir  W.TIuimiou  said  Boltimaiina  theorem  bad  ex- 
Tciied  manv  mind>i.  and  it  was  not  iiopalar,  be- 
:anse  it  led  to  results  which  we  did  not  like,  und 
K>  it  had  been  cunsidcrerl  it  was  not  true.  Bnt 
vhat  reason  had  thoy  onthe  other  side  tor  liclieving 
n  it  at  allV  lie  confessed  ho  had  never  seen  any- 
thing to  lead  him  to  accept  the  thecm.'m  nt  all.  or 
to  believe  it  approximately  true.  He  did  ni,t  think 
any  person  living  clearly  understoiid  it.  One  illus- 
tration had  been  given,  but  it  was  iibvMiuiJj  tme. 
endentl}'  uf  Jiultimann's  Ihennm.  and  parti- 
caws  did  nut  pnivc  athuonim  to  be  true.  Xisx 
take  a  ball  ur  a  glass  globe  ur  an  ideal  obso- 
lutcly  elastic  ^obc ;  then  if  they  had  two  vertical 
-alls  absolutely  smooth  and  hard,  the  ball  would 
.ound  between  the  two.  But  the  ijiicfiion  was. 
Would  that  go  on  for  evcrV  He  said  it  wunid  Dot. 
There  would  lio  a  diminution  of  energy.  Every 
one  would  nndcnitnnd  that  fnun  tbe  click  of  a 
billiard  lull.  He  WL-Iiifl  he  cinld  gii-e  some  sog- 
gosliuna  as  to  tlie  kinetic  theorem,  for  he  believed 
as  firmlv  in  the  kinetic  Ibeurv  of  gases  a.>  he  did  in 
his  own  existence.— The  disi-ussiun  was  kept  up  by. 
amonght  others.  Liml  Kavk-igb,  Pnrfs,  Ruiniay  arid 
J.  J,  'rhiinipsun,  Iml  mii^t  1>c  rtniliod  at  lengtb  in 
tho  official  report  which  will  be  published  by  thr 
Association. 

Iron  or  Caliper  Wire  for  Telegraph  Iilnee. 

Mr.  W.  H.  Pn^ece,  i-lcctritian   to    the  (Jcneial 
,p.T  on  the  relative  merits  uf 
tor  telegraph  lini'-.    The  Post 
[■cently  erectcil  u  copper  wire 
)on^.  weigh- 


Poat  nffie. , 

ODicc.  he  Ka'irl'l  had 
from  London  lo  .Vewcastle;  'JT8  n 
iug  TlHilb.  a  mile,  with  a  view  of  . .  .  „ 
against  tho  ordinary  iron  wire,  which  weighs  -lOOlb. 
-  mile.  The  mean  capacity  of  the  icon  wire  was 
>I (ill  microfarad,  of  the  ciippor  ■liU'J  microfarad. 
The  ri'tistoncu  of  tlie  iron  wire  was  ll'I.I  ohms  a 
mile ;  the  cupper  gave  '>"2.\  ohms  a  uiite.  The  co«t 
Lif  each  was  ubont  tlic  same.  As  regarded  speed 
Jif  workinglliecopiier  showed  a  decided  superiority, 
the   speed*  lieiug.  fur  simplex  working — copiier. 

:irc  susceptible  to  rapid  reverMilsof 

I  th.iu  iron,  and  honee  it  was  belter 

adapted  for  fasl-siieid  working  and  for  telephones. 
The  progress  made  by  the  Post  OfKco  in  improving 
'  of  working  uf  tbo  WhaBtslimo  anloniatic 
apparatus  waa  bIiowu  by  the  fart  that  while  in 
li<17  the  ratcwa^lJUu  uiinutc.  in  I".''!!  17tJ.  and  in 
IBM  i.'iU,  it  had  now  n'Oched  ■lilo  wiirds  a  niinutc. 

New  Theory  of  the  Senie  of  Taste, 

Prof,  J,    fierrv    Hoycraft   eviH>iiiiileil   a   new 

theory  uf  tlie  sense  of  tiiate.     As  in   the  senses 

of  sound  and  sight  tho  sensaliun  is  determined  by 

what  we  know  objectively  ns  vibrntions,  so  olio  dif- 

■B  determined  by  rates  of  vihratioB  of 

of  diflcrent    substances.    This  law 

holds  of  all  the  senses,  the  qualitative  difierencos  of 
particular  tastes  or  sounds  being  due  to  compound 
'     --  --      This  is  correlated  with  the  periodic 
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law  Ihatpivotag  ceiUin  chemJaO  elemuntK.  Thui 
cidiiun,  putauium,  and  lithium  tiirm  compiiimdi 
that  ue  nliue  in  tutc.  8n  in  the  orguiic  world 
ptrapK  i>f  elcmrate  take  tbe  pUec  af  Bimple  rle- 
ments.  For  eiamplr,  in  irhite  ot  en,  atarcb,  and 
■agar  ter  have  a  erciup  of  carbon,  hydrogen,  ind 


LF  vilirations  and  corre!pcinding  tc 
To  thL"  pocaliar  characler  is  dm 
of  Uttep.  Onlj-  one  lense— the 
— nlj  qaantitative  ;  ll 
----  (HiScronc- 


givcn  b;  Uio  oxfgen  at  high  tcmpeTBturea.  ea 
ially  in  the  preseoee  uf  impnrities,  such  as  i 
itrx.  It  wag,  therefore,  clear  that  one  of 
chief  uupnivemeat*  wag  tha  Imrcting  of  the  U 
perature  and  tbe  introducing  uf  iron  yessclf. 

,.1..- ^y  ^^^  deoompoBitiou  waa  not  only  ochie' 

ti>inn>>rsturG«,  but  there  was  a  reductiuc 
Btin  had   tbe    advantage  of  be 

.:,!.  ,.* 1,...; silicttte*  or  i 

1.    As  Birient 


*U  the  othen  we  distin^i^b  qualil 
and  thii  if,  b«rau»e  their  end-organ' 


■e  all  funil.i 


inwaB  ilh 
bf  appiratun  and  diagrams. 

Action  of  Cold  on  HlcnpliyteB, 
Vrof,  J.  n.  U'Kendricli  read  a  paper  on  the 
aotiun  uf  cold  on  mirrophytcg.  At  the  uutiict  the 
IcMTied jirofcMor  gave  a  description  of  the  wirk  uf 
Hr.  J.  J,  Dileman  in  the  ronstruction  of  cold-pro- 
dacing  machines,  which  had  led  to  the  intruduc- 
tion  into  ihii  country  in  a  f  roicn  state  cverj-  werk 
nf  a  larsc  qnanlitj  of  mutton  from  Australia, 
New  Zealand,  and  the  River  Plate.  For 
the  piirpcae  i>f  c.irryine  on  the  eiperimenl.-< 
into  the  effcctj  of  very  low  temperatures  upon 
micniphyteg.  a  bperial  machine  was  conitmcted  and 
worked  by  a  gas  motor  engine.  The  ciperiments  eon- 
liilri  in  cuKwing  for  hours  to  low  tcmperuture 
psIreK'iMe  l'ul>!^tI>nc<^<  in  hermetically-tenled  tin' 


werel 

which 


ir  aa*kB  1 

. ahont  » 
U  rubmi 


1  Bajtkf 


n,  the  mean  temperature  of 

<)  microocopical  exaniinn- 
tion  wito  magnifviuE  powers  of  frwn  S.iO  to  l.OIXi 
diameb'n.  The  r«a!t  of  the  experiments  ihowed 
thia — that  Ihej  mi(:hl  take  orBanic  fluids  and 
Fipuae  them  to  litf  l«low  zero  Fahrenheit  for  at 
leaat    I  Ml  hours,  and    thit  after  being  kept  in  a 

went  iin  in  the  ordinnrv  way,  Tiie»e  experimctits 
destroyed  any  boiie  of  any  praotieal  result  being 
ohtaitiod  by  slerilualion  from  cold.  It  would  have 
been  venr  important  from  an  economical  point  of 
*iew  hid  they  been  able  lo  preserve  meat  iode- 
fiaitely  by  the  application  oi  cold,  Ucanfe  thty 
wonlil  then  have  gut  lo  the  condition  nf  having  tin's 
not  containing  cooked  bnt  fresh  meat.  This  hope 
h,ul  liei.n  disappointvd. 

Action  of  Oeouc  on  Organic  Hatter  In  the 
Atmoaphere. 

Vr.  J.  J.  Coleman  read  a  paper 
perimentfl  which  had  been  madi 
whether  the  ozone  of  the  atmoaphere  had  anv  effect 
in  oiidiaiDg  organic  matter  without  its  beiiig  »plit 
up  br  the  action  of  germi.  In  thoi 
air    had    been    artihc ially    uioniw 

atrongly  than  was  tbe  ordinary  at       , ___, 

aod  notwithstanding  a  iCream  of  it  being  pasaed 
for  30  houn  through  a  solution  of  —*—'»-  -'  —  -' 

was  found  that  there  was  no  oiidi „_. 

miae  of  the  late  Dr.   Angus   Smith   waa  therefor* 
pfobably  correct  that  no  river  ptiriliealion  con" ' 
take  place  hy  the  atmosphere  unlesi  tbe  orgar 
matter  wai  partially  split  up  br  germs  of  putrefi 
*'""      '•  —'  -'-J  shown  by  thes- ' ■-■' 


the  germs  of  pi 
point  of  fact  killi 
liTcd  and  started 


of  fact  killed  by  oione,  bat  that  thci 


A  paper  by  M.  Brin.  descriptive  of  tbe  proccfi 
of  aeparating  atmivpheric  oivgen  and  nitrogen 
patented  by  Brin  FrircJ-.  was  read  and  the  appara 
toieiplaiued  by  l-r.pf,  MacLeod.  (Sec  p.  lati.  Vol 
XXXIV,  p.  liW,  Vul.  XXXV.)  By  this  pr.mrw  i 
is  nuintained  that  jiurc  uivgen  ran  be  secured  ii 
large  nuantities  fn.m  the  air.and  nitrogen  liberated 
from  ihe  decomposilion  of  the  atmosphere  can  b< 
wmiFirtjd  into  ammonia  for  commercial  purnosei 
-Dr.  V^nion  Uarcunrt,  one  of  the  Lundon  ga! 
referee*,  said  that  al  the  present  time  in  the  puri 
Gcatiiin  of  illuminating  gas  some  gas  engineer! 
introduced  air  into  ihe  purifiers,  with  the  view  ul 
breaking  up  the  sulphnretted  hydrogen  into  it< 
«»....,._..«.  ^  i._j ipj  sulphur,  but  the  objcc- 


oompuneDti  of  hydi.„ 

tiun  lu  thin  was  that  the 
redaced  the  Inminoaitv  ol 


nogb,  this  proce*g  of  destroving    snlphi.. 
hydrugcQ  might  be  adopted  in  iaany  of  the 
gasworks.— Prof .  Dewar  saidhe  did  not  think 
aonld  be  any  donbt  as  to  the  complete  and  perfect 
■"■'icalion  of   M.  Bonasingaulfs  niethiid.  whLc: 


le  ga».    He  pointed  ou 

bjthe^useof  oiygcn.if  it  could  beohtainedcheipli 


was  really  bued  on  the  discovery  of  the  di»as«.icii- 
tkiti  of  peroxide  of  baritun.  and  this  w.iuld  be  (ht 
ftnt  industrial  application  of  the  principle  uf  dis- 
UHKiatiOD  to  technical  mantifarture.  Of  cnin 
the  real  difficulty  waa  the  decomposing  of  bodies  . 
this  kind  at  very  high  temperatures.  There  wn 
■It  only  the  expense  involved,  bnt  there  wa.  thi, 
uMUity  of  mntamiaation  nf  the  uiide  uf  barium 


sented  a  barrier  to  the  pat«age  at  flune  turn  the 

lighted  wick  inside  the  lamp  to  an  enloaire  mii- 

B  of  gas  outside,  waa  too  ^ght  a  defeace  against 

danger  of  explosion.    Tbe  lamp  which  be  inb- 

mitted  for  examioation  waa  protected   by  a 


ufpridi       ^      . 
?teriora<ion  of  the  oxide  uf  barium.    As  srientilic    socketi 
icmiHls   they  hailed  with 
nportant    industrial    appl: 


The  Ol&dal  Period. 

)f.  H.  Carvcll  Lewis.  Philadelphia,  read  a 
paper  on  "The  Direction  of  (ilaciation,  us  ascer- 
-  ined  by  the  Shapes  uf  Ihe  Stria;."  a  qaeatioD  on 
lich  considerable  difference  of  opinion  existed 
between  Irish  and  English  geologists;  and  Mr. 
W.  F.  Stanley,  in  continuation  of  a  paper  which 
he  re^ul  lust  .vear.  suggebted  certain  conditions  tu 
account  fur  a  former  glacial  period  in  Great 
Britain  exi:(ting  under  similar  meteorological  con- 
ditions to  thoK  that  ruled  at  the  present  lime. 
These  cunditions  generally  were; — (1}  The  non- 
eiistencB  of  the  Isthmus  of  Panama,  by  which  the 
warm  suiithem  tropical  current  formerly  flowed 
into  the  PacifleOrvan:  {'■)  a  former  depreaaiun  of 
North  America  in  W.  long.Suto  HO  degrees.divert- 
ing  the  northern  tropical  current  into  the  Uissis- 
sippi  vnlley — warm  currents  bathed  the  easten 
cua-it  of  (ireciiland.  and  piudnced  a  compenjuitini 
current  for  the  Arctic  regions  along  ^^'eAtc^T 
Euivjpe.  bringing  with  it  icebergs;  and  i^t]  thi 
higher  elevation  in  some  interior  part  of  Grea' 
"-'--.inof  the  older  strata  now  denuded,  by  whieh 

e  Icmperature  then  ruling  glaciers  fullowed 
the  interior.— In  the  discussion,  it  was  stated 
th.1t  the  same  theory  waa  presented  hy  Mr. 
Hopkins  some  years  ago,  when  be  was  president 
of  that  secUon.  and  Prufessor  Lewis  ami  Mr.  De 
llanee.  while  admitting  the  ingenuity  and  plausi- 
bility i.f  Mr,  Stanley's  paper.  eontrorerte<l  its  eon- 

Diatoma,eaoaa  Dapoalta  in  Aberdeenshire. 
Prof.  W.  L.  Macadam  read  a  paper  on  this  suli- 

B'  ct.  The  principal  di'positg.  he  sai.L  are— Kinntffd, 
lack  Moss,  Ordie  Uo^s,  Auchnerron.  and  I 
Moss.  The  whole  of  these  masses  of  diatumi 
in  a  balin  which  was  at  one  time  a  largo  lake, 
live  miles  l<mg,  and  embracing  Luchd  Darii 
Kinnurd.  The  principal  um-s  lo  which  this 
diiitomite  has  been  as  yet  put  are  in  Ihe  manufac- 
ture irt  dynamite  (where  it  is  an  alwilver),  for 
ultraniarinc  (where  it  ie  chemiciJly  cumbined),  for 
non-corabnstible  paints,  for  boiler  ctimposition,  and 
fur  Filver  plate,  soap.  ic.  For  dj-namite  a  ver~ 
Inrge  quantity  (some  hundreds  of  Ions)  waa  ci 
and  sold  to  the  Messrs.  XoWl  la»t  seaaon.  and 
great  future  n-as  lifoked  forward  to,  but  the  indu 
trj'  W.19  doomed,  for  the  powerful  dj-namite  had  ( 
make  wav  to  a  still  ffreater  giant  in  blasting  geli 
tine,  and  what  had  promised  a  great  future  i 
Abcrdeennhire  fell  from  ita  lofty  position  ae  i 
explosive,  and  the  interests  of  (his  county  fell 
with  it. 

Chinese  Insect  White  W&x. 
Mr.  A.  Hosie  read  a  paper  on  '-Cbinese  Insect 
ViTiite  Wax."  in  which  bo  sUted  that,  although 
tbe  proN'ince  of  Ssu-chnan,  in  Western  China, 
where  he  had  been  stationed  for  the  lost  three 
years,  was  the  chief  wax  ittsect  and  wax-prDducing 
c.)imlry  in  the  empire,  insects  and  wax  were  found 
in  other  provinces.  Mr.  Hosie  was  called  upon  hv 
the  Foreign  Office  to  collect  for  Kir  Joseph  Hixiker 
aperimens  connected  with,  and  all  possible  infor 
mntion  on,  the  subject  of  this  industry,  and  thi 
present  paper  was  a  revision,  with  additions 
of  n  report  already  puhli"hed  in  a  Parliamentary 

paper  in  Fehniarr  last.    He  deseribed  thr  ' ■ 

pn«lucing  counlrj.  the  tree  on  which  the 

were  propagated,  the  insects  themselves,  nnd  their 
ttan«it  from  the  valley  of  Chien-chang.  their 
fareediag-groand,  in  the  west  of  Sgu-ehnm,  arros! 
the  nianntsiDS  to  Chiating  Fu.  the  baliilat  of  thi 
wax  tree.    The  tree  w.is  then  described,  and  details 

suspension  on  the  trees,  the  depositing  of  the  wi 
and  of  a  parasite  on   the  iQ.=ecis.    Tbe  method  of 
removing  the  wax  from  the  branches  of  tbe 
and  of  preparing  it  for  market  was  then  eipla. 
ThercLfier  Mr.  Hotie  detailed  the  result  of  ai 
amination  of  the  insects   after  the  wax  had 
fully  deposited,  and  tinallv  passed  lo  tbe  annual 
rjusniit.v  of  itisect  white  wax  produced,   its  valui 

Electric  Safety-Iunp  tor  Hinea. 

Mr.  J.  Wilson  Swnn  read  a  paper  on  an  elcetrii 
fafelj-lampfor  miners,  in  which  he  submitted  the 
l:iii»t  resnlt  uf  on  attempt  to  adapt  electric  light- 
ing to  the  requirements  uf  coal-mining.  He  san!  it 
was  more  than  doubtful  if  any  of  (he  lamps  al 
present  in  nse  were  safe  in  an  explosive  atmoapherf 
in  a  state  of  ahnoimally  rapid  motion,  or  when 
subject  to  ■  tuah  of  air,  gnch  aa  a  blast  or  the  acci- 


connccting  tbe  battery  terminals  with 
the  charging  circuit.  The  combined  appan- 
tuB  of  battery  and  lamp  weighed  '>4lb„  sod 
the  cylindrical  case  containing  the  cells  meisnrtd 
Pin.  by  -Iin.  Mr.  Swan  claimed  for  the  new  lamp 
"  '  t  poEsessed  the  merit  of  being  abaolnld; 
If  it  was  neither  so  light  nor  (o  cheap  w 
the  ordinary  lamp,  it  was  in  both  respects  at  lesct 
practicable.'  and  especially  was  it  to  be  noted  ttist 

■■■ orking  cost  would  probably  not  bo  more  tiisa 

if  theordinarylampi.  As  regarded  Uiewe^ 

ig  not  wilhunt  hope  of  being  able  to  redm 

„  »»..  m,,™.  of  .  ^iiun.uinn    which  fiJlowri 

of  general  a» 

stiona,  said  (hf 

_.  like    othe'm'  now"  in   me,  iodiolc 

,he  "presence  of  fire-damp.    The  cost  <rf  tbe  y 
atus    would    be  abont    three 
>rdinary  lamp,  bat    ita    maintt 


the 


ided    t 


the  Ian 


— Mr.  Swan,  in  reply  t< 


^^ 


IttWsami 


The  Standard   of  White   UKbt 

'  conmiltee  on  a  standard  of  white  lichln- 

Cjrted  that  during  the  past  ye.ir  eiperimentalTCA 
id  not  been  extensive^,  as  they  had  no  fond)  tf 
dispowil  for  experimental  research,  and  thn 


n  the  past  and  trying  plan 


;  what  hid 


heyhL 

the  merits  uf  different    proposed  itandardL  ui 
the    majority    felt    aatisfied     that    for    all   As 


rial  require 
ird  of  Mr.  Vernon  Harcosrt, 
since  it  bad  mi  wick  and  conaumcd  a  matoiu 
uf  (lefinite  chemical  compoaition,  when  pnindf 
deRned  was  an  accurate  and  convenient  atanoiii 
and  gave,  more  accurately  than  the  lo-alltj 
standard  ogjidle.  an  illumination  equal  U  tbl 
whirh  was  intended  when  the  Act  waa  frsmd. 
Yet  the  committee,  while  desiring  to  improstb 
Board  of  Trade  and  the  public  irith  tfacw  ran, 
did  not  feel  inclined  at  present  to  reconunoid  tit 
adoption  of  any  standard  for  commercial  pmpKi 
until  further  'information  on  radiation  had  bta 
obtained  for  experiment.  They  dcaired  to  he  n- 
appointed  and  asked  for  a  grant  of  £30  to  tstUi 
them  to  carrv  out  certain  researofaes  whid  thq 
indicated  in  tLia  direction. 

The  Foaail  Ttata  of  Keatoae. 
Mr.  T.  Wilson,  the  United  States  ConsnlatKki. 
read  a  paper  entiUed  "  The  New  Han  of  Meniona' 
He  said  that  in  March,  ]S8*,  there  waa  disoorsfd 
in  one  of  the  famous  cavema  at  Mentooe  askds- 
tun  of  one  of  the  ancient  and  original  inhabitiiil^ 
believed  to  have  belonged  to  the  Palntithic  wa 
The  formation  of  the  iloor  of  the  oavem  ai^ttl 
process  of  its  filling  up  preaentHl  all  the  bbI 
vvitlences  of  human  occnpation  and  indnstiy,  cbo- 
coal,  burnt  earth  and  ashea,  haarthatooe,  split  fli 
broken  bones  of  animals  (eatinuted  to  tha  nmate 
of  15,000  pieces  J,  flint  initniments,  chip*,  B*^ 
ic,  were  found  in  sufficient  nomlwi,  qnanlily.  Mi 
distribution,  to  indicate  an  indefinitely  ka| 
occupation.  No  morsel  of  pottery  waa  found,  ■> 
were  any  of  the  stone  implemenU  poliahed.  Atlkt 
depth  (from  the  original  surface)  of  STft  waafoad 
the  skeleton  of  this  '-new  mui  of  JUaSat 
was  laid  on  his  hack  witli  hia  limbi  a 


form  of  the  largest  scrapeta,  pliood  a - 

shoulder,  like  epaulettea.  and  one  on  the  bip«.  I> 
was  evidently  an  interment.  The  akuU  waa  tnlB 
into  UO  fragments  hy  the  pick  of  the  aiakaM; 
it  w-as  carefnlly  taken  np  and  pnt  tontko'  bf 
M.  BonfUs.  nnd  was  now  eipoMd  in  the  ItBWa  ■ 
Mentone.  This  waa  a  fortunate  aooldMit,  fn^* 
tbe  reft  of  the  akeleton  wu  baiB(  aihewdi 
quarrel  broke  out  as  to  the  cnmsili^  wkUvM  , 
in  the  theft  and  nttci  daAnotfan  ^  dllMM-i 
maiiied,     Mr.  Wilson  went  iiiliiil  illWiiftlUjlT  ' 


a  had  died  irtian  ^  ~ 
not  been  formallT  h«ria< 
cavern    described     wear 
inqairets. 
The   Orislii   of  tt^ 

Prof.  HnU  nad 
abundant  fiaha*  id 
hsU  of  the  JiariM 
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tribatariefi,  while  of  tho  rest  only  one,  Blennius 
lapuliu,  belongs  to   tho   ordinar>'  MeoiterTanean 
fauna ;    two   others    are    found    in    the    Nile ; 
seven  other  speoics  occur  in  the  rivers  of  SonUi- 
Western  Asia;   and  ten  more  are  found  in  other 
parts  of  Syria.    Tristram  considered  that  this  as- 
semblage pointed  to  a  dose  affinity  of  the  fauna 
of  the  Jordanio  batiin  with  that  oi  tho  rivers  of 
tropical  Africa  ;  but  what  most  struck  the  observer 
wa«  perhaps  the  speciality  of  the  species  to  Jor- 
danic  waters,  sixteen  out  of  a  total  of  thirty-six 
species  being  peculiar.     Assuming  that  the  forms 
which  are  common  to  Jordanio  and  other  waters  had 
been  distributed  in  a  manner  similar  to  that  by 
which  they  had  to  account  for  the  distribation  of 
lacustrine  forms  in  other  parts  of  the  world,  thev 
had  yet  to  account  for  the  presence  of  the  forms  which 
were  s{>eoial  and  peculiar.    After  referring  to  the 
formation  of  the  Jordanio  basin,  Prof.  Halt  argue<l 
that  by  the  subsidence  of  the  floor  of  the  sea  luong 
the  line  of  the  Jordan  valley  an  inland  lake  was 
formed  whose  waters  were  firAt  derived  from  those 
0(£    the  ocean    itself,  in  which  were  inclosed  the 
fishes,  molluscs,  and  other  forms  which  inhabited 
these  waters  themselves.  The  law  of  ''  descent  with 
modification  *'  would  come  into  operation,  and  they 
mi^ht  suppose  that  throughout  the  Miocene  and 
Pbocene    periods    the    process    of    modification 
in     form,    colour,    and     habit     gradually     pro- 
ceeded.     The      fittest     forms     would     survive, 
and    dififerentiation   between  those  of  the  outer 
and  inner  seas  would  result  in  an  almost  entire 
specific  change.    Prof.  Hull  also  read  a  pai)er  on 
tne  cause  of  the  extreme  dissimilarity  between  the 
fauna  of  the  Red  Sea  and  Mediterranean,  notwith- 
standing their  recent  connection. — Dr.  Carpenter 
«aid  he  did  not  know  that  they  had  any  change 
so  remarkable  as  that  seen  in  the  Sea  of  Tiberias. 
It  was  fed  by  streams  of  fresh  water,  which  had 
imuiually  washed  out  the  salt  water  that  occupied 
the  sea.    The  same  thing  was  ^oing  on  in   the 
Black  Sea,  the  salinity  of  which  is  a^ut  half  that 
of  oceanic  water,  and  less  than  half  that  of  the 
Mediterranean,  and  this  is  maintained  by  an  under 
-current  of  salt  water  through  the  Dardanelles  and 
BofiphoruH.  and  the  fishes  had  adapted  themselves 
to  this  conrlitlon  of  the  element. — Canon  Tristram 
■combated  Prof.  Hull's  theory  in  regard  to  the 
fishes  in  the  >^ea  of  Tiberias,  and  x>ointed  out  that 
thoy  were  identical  with  the  species  of  fish  found 
in  the  Nile  and  in  the  African  lakes.    It  seemed 
to  him  Uiat  the  solution  of  the  question  was  to  be 
found    in    there     having     existed    a    chain    of 
lakes    connected    with    the    Lake    of    Tiberias, 
just    like    tho    great    American    belt    of    lakes, 
and  that  these  were  peoj^led  by  fresh-water  fish. 
— Prof.  Hull,  replying  to  Canon  Tristram,  said 
he  was  at  a  Iosh  to  understand  from  the  geofi;raphi- 
4ssl  confi)rmation  of  the  region ;  how  a  chain  of 
lakes  could  have  existed  such  as  the  Cantm  be- 
lieved to  have  been.    It  was  an  interesting  fact 
that  the  mollusca  of  this  lake  appeared  to  be  such 
as  would  result  in  the  gradual  cnanKc  from  marine 
forms  into  fresh-water  forms,  so  tliat  there  was 
some  ground  for  his  view— even  supposing  Canon 
Tristram  had  his  chain  of  lakes — that  the  forms 
were  originally  nuirine  forms,  and  had  modified 
Into  fresh-water  forms. 

Mount  Boraima. 

Hr.  Everard  im  Thum,  British  Guiana,  read  an 
interesting  account  of  his  recent  ascent  of  Mount 
Roraima,  a  marvellous  motmtain — not,  as  generally 
stated,  in  British  Guiana,  but  just  outside  British 
Guiana  and  in  the  Brazils.  Roraima  was  first  dis- 
covered some  forty-five  years  ago  by  the  brothers 
flchomburgk,  and  had  since  excited  the  interest  of 
scientific  men.  In  mere  height  the  mountain  was  a 
-dwarf,  as  its  summit  was  only  between  8,000ft. 
mad  U,000ft.  above  the  limit  of  the  sea,  and 
only  some  5,000ft.  above  the  level  of  the  plain 
from  which  it  rises.  The  interest  in  the  mountain 
lay,  not  in  its  height,  but  in  its  extraordinary  f or- 
jDoation,  and  in  the  apparent  inaccessibility  of  its 
isnmmlt,  for  to  have  some  conception  of  Roraima 
they  should  imaj; ine  a  flat-topped  pillar,  itself  some 
SyfiOOft.  in  height,  set  on  a  very  steeply-sloped, 
tnmcated  ame  of  about  another  2,r>00ft.  in  height. 
Moreover,  the  sloping  base  on  which  the  pillar-Gke 
portion  of  Roraima  stands  is,  over  the  greater  part 
of  its  surface,  rendered  but  just  barely  passable  by 
reason  of  a  complete  covering  of  huge  Iwuldersand 
rocks,  such .  as  would  present  the  appearance  of  an 
enonnously  magnificent  moraine;  but  that  it  is 
4ilothed,  obscured,  and  rendered  vet  more  im- 
uble  by  one  of  the  densest  and  most  tangled 
to  be  found  even  in  the  tropics. 
^  on  xnany  days  throughout  the  year— only, 
bowaTer,  the  Indians  avow,  when  white  men  are 
■fccNttit— the  mountain  is  enveloped  from  base  to 
nanit  in  densest  miit^  and  it  is  nazdly  ever  dear 
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hud  been    made    and    abandoned  as    hopelessly 
impracticable  ;  -   and,     being      adequately     sup- 
plied  with    provisions,    thoy    were    enabled    to 
spend     three     weeks     on     the     mountain    and 
learn  much  concerning  it.    The  ascent  was  made 
from  the  southern  side — first  up  the  sloping  part  of 
the  mountain,  grass-covered  and  swampy ;  and  then 
up    a   much  steeper   slope,    entirely    covered  by 
moraine-like  masses  of   niige  fragments  of  rock, 
over  which  had  grown  a  dense  forest  of  small  but 
^arled  trees,  matted  together  by  ferns  and  climb- 
ing bamboos,    f'rom  this  they  ascended  by  a  broad 
but  uneven,  and  in  many  parts  much  broken  ledge, 
which  runs  diagonally  up  the  face  of  the  rock  from 
the  top  <of  the  forested  slope  to  the  upper  edge  of 
the  cliff  which  forms  tho  simimit  of  the  mountain, 
climbing  down  and  then  up  the  sides  of  a  deep 
ravine  cut  through  this  ledge  by  a  stream  of  some 
size,  falling  over  the  upper  edge  of  the  elifT  down 
on  to  the  ledge.    Mr.  mi  Thurn's  observations  dis- 
sipated a  comm(m  notion  about  R(»raima — that  this 
mountain,   so    remarkable    in    form,    is    solitary', 
unique,  and  peculiar.    It  is  in  reality  only  the  most 
lofty  and  most  striking  of  a  group    of    similar 
mountains — a  group  resembling,  when  seen  from  a 
sufficiently  distant  height,  an  indescribably  vast 
natural  forum  in  ruins.    No  stranger  sight,  he  fan- 
cied, was  to  be  seen  than  that  which  met  their  eyes 
on  reaching  the  top  of  Roraima.    In    the   fore- 
ground, on   either    nand,    rose    a    fantastic  pyra- 
mid   of    rock,    and  within,  on  the  right,  three 
detached  pillar-like  blocks  of  stone  lying  evenly 
side  by  side  on  the  top  of  a  huge  squared  block, 
pointed,  in  marvellously  closo  resemblance  to  three 
great  gims,  outward  through  the  entrance.   Within 
the  thus  strangely-guarded  gate  lay  a  great  x)lain, 
with  a  generally    uneven  surface,  clothed  with  a 
grass-like  but  very  peculiar  vegetation.    On  this 
plain    were    ranged,    in    orderly    disorder^  many 
sinele    masses    and    piles    of    masses    of    great 
rocks  from  20ft.  to  80ft.  high,  each  single  rock 
and  pile  of  rocks  being  of  perfectly  indescribable, 
almost    incredible,     strangeness    of     form.      It 
seemed  a  disordered  gallery  of  countless  vast  stone 
monsters.    He  was  wnat  seemed  a  ''  lo^n  "  stone, 
there  an  '^  Old  Man  of  Hoy,"  there  agam  an  arch- 
way, there  a  terraced  Mexican  pyramid,  and  so  on 
— a  gigantic  human  mask  of  stone,  a  cap  of  stone, 
a  human  figure  of  stone,  animal  figures  of  stone, 
and  hundreds  of  similar  natural  ffrotesques.    In 
short,  it  seemed  as  if  there  had  been    gathered 
together  and  put  away  on  that  lofty  and  isolated 
small  summit  all  those  grotesque,  apparently  artifi- 
cial, natural  rocks,  which,  attracting  the  attention 
of  the  curious  traveller,   are    usually  found  scat- 
tered singly  and  at  wide  intervals  over  the  face  of 
the  whole  earth.   Mr.  im  Thum  was  of  opinion  that 
each  of  the  r<x:k  monsters  on  the  top  of  Roraima, 
whether  it  consists  of  a  single  rock  or  of  a  nile  of 
rocks,  is  gradually  melting  away  under  the  innuence 
of  the  ai'rial  denudation  which  on  Roraima,  the 
very  home  of  all  mists  and  rains  and  storms  and  wind^ 
exercises,  in  a  denree  hardly  approach  ed  elsewhere, 
its  unchecked  and  powerful  sway.  Another  notice- 
able as})ect  of  Roraima — the  ever-fruitful  mother  of 
streams,  as  the  Indians  call  it — was  that,  gathering 
their  waters  on  this  marvellous  top,  and  starting 
with  a  wonderful  leap  of  2,000ft.  down  over  its 
cliff,  were  streams  which  flow  in  various  directiuns 
to   swell,   with    no    inconsiderable    contribution 
of    water,     the    Orinoco,    the     Essequibo,    and 
the    Amazon,    the    three    chief     river    systems 
which   water   the  greatest  part  of  tho   Atlantic 
side  of  the  Continent  of*  South  America.     After 
stating  how    he    took   farewell   of    Roraima    on 
Christmas  Day,  Mr.  im  Thum  concluded  by  saying 
that  ho  and  his  companions  found  tho  way  up 
Roraima ;  but,  that  done,  they  had  exhausted  their 
means,  and  were  unable  to  do  the  further  explora- 
tion of  the  mountain  which  was  most  desirable.  He 
often  hoped  that  he  might  bo  fated  yet  to  do  that 
further  work  (applause) — ^he  always  wished  that, 
whether  he  or  another  did  it,  it  might  bo  done. 
The  knowledge  which  he  had  gained  would  enable 
it  to  be  done  with  comparative  case ;   and  if  there 
was    anyone,     there    or    elsewhere,    who    would 
undertake    it,    that  knowledge    should  be  placed 
as  fully  at  his  disposal  as  it  would  be  used  by 
himself. 


EXPLOSIVES. 


rilHE  Saturday  evening  or  popular  lecture  during 
X  the  meeting  of  the  British  Association  was 
dolivcrod  by  Mr.  Harold  B.  Dixon,  F.C.S.,  of 
London,  who  took  for  his  subject  **  Explosives." 
In  commencing,  Mr.  Dixon  said  that  when  the 
Council  of  tho  British  Association  asked  him  to 
give  a  lecture  on  enlosives  to  the  working  men 
of  Aberdeen,  he  felt  that  there  were  many  members 
of  the  Association  better  fitted  to  spcaJc  to  them 
than  he ;  but  he  slso  felt  that  if  he  came  as  a  work- 
infman  to  neak  to  working  men,  they  would  give 
him  their  attentioin  and  their  forgiveness  if  any- 
^^'■w  WMit  wrong.  He  then  proceeded  to  expound 
h&ofjaimawdwmm  He  began  withcombus- 
fklBk  k  aridillnB,  for  osldation~4hat  is, 


oxygen  uniting  with  carbon,  is  combustion,  result- 
ing in  the  formation  of  carbonic  dioxide.  So  they 
might  have  a  combustible  gas,  as  h^droeen.  Now, 
an  explosion  differed  from  combustion  dt  a  gas  only 
in  being  more  rapid.  Thus,  hydrosen  burnt  in 
an  open  glass  vessel  bums  slowly,  out  if  it  had 
previously  been  mixed  with  air,  it  bums  more 
rapidly.  Explosion,  then,  was  the  rapid  combina- 
tion 01  gases  m  combustion.  Solids  do  not  explode 
as  such ;  they  must  be  changed  into  gases.  Next  it 
must  be  noted  that  before  such  combination  takes 
place  there  is  needed  a  certain  temperature.  Goal 
gas  mixed  with  air  at  the  normal  temperature  does 
not  explode.  This  temperature  or  ignition  is 
different  for  different  substances,  but  definite  for 
each.  A  drop  of  phosphorus  in  a  volatile  solvent 
if  put  on  paper  and  waved  gently  through  the  air 
first  leaves  a  white  deposit  and  then  ismit^  Again, 
bisulphide  of  carbon,  a  volatile  liquid,  ignites  very 
much  below  red  heat.  So  far  the  combustible,  the 
oxygen  to  bum  it,  and  the  temperature  of  ignition. 
Take,  now,  a  mechanical  mixture  of  two  gases — 
hydrogen  and  oxygen,  in  the  proportion  of  two  by 
weight  of  hydrogen  to  one  of  oxygen.  On  ignition 
the  gases  .unite  with  an  explosion.  The  particles 
nearest  to  the  flame  come  into  collision  and  cause 
around  them  heat  so  great  that  the  neighbouring 
particles  are  also  i^ited,  and  this  goes  on  till  the 
change  has  passed  through  the  whole  mass.  It  is 
to  be  noted  that  the  change  is  not  the  same  all 
through  the  tube ;  there  is  a  change  after  the  first 
ignition,  and  this  is  carried  through  the  tube  con- 
taining the  gases.  The  change  goes  on  from  layer 
to  layer  of  the  mass,  with  greater  and  greater 
pressure,  till  at  the  last  layer  the  pressure  alone  is 
enough  to  cause  explosion.  Compare  with  the 
mixture  in  a  tube  the  same  mixture  held  in  soap- 
bubbles  on  the  hand.  In  the  tube  there  is  de- 
veloped what  is  now  technically  called  tho  **  Explo- 
sive wavoj"  which  throws  such  light  on  the  explo- 
sion of  nitro-glycerine,  d\'namite,  and  gun-cotton. 
Many  explosives  are  merely  mixtures  of  gases.  To 
show  how  hydrogen,  mixed  with  oxygen,  explodes, 
fill  with  hydrogen  a  l>ell-jar  18in.  long,  whose 
mouth  is  closed  with  cartridge  paper ;  through  the 
mouth  so  closed  and  placed  downwards,  pass  a  glass 
siphon  whose  longer  arm  passes  a  little  higher 
than  the  blind  end  of  the  jar,  and  i^ite  the  gas  at 
the  end  of  the  siphon.  For  a  time  it  bums  with  a 
sineing  noise,  then  the  flame  flickers,  and  paues 
back  into  the  jar  with  a  loud  explosion  ;  this  being 
duo  to  tho  mixture  made  by  the  influx  of  oxygen 
through  the  opening  in  the  cartridge  psper.  Next 
take  solid  mixtures — gunpowder.  This  is  carbon, 
sulphur,  and  nitre  powdered  and  mixed.  On  isni- 
tion  the  carbon  forms  carbonic  dioxide,  the  Bulphur 
sulphurous  acid,  the  oxygen  being  supplied  irom 
tho  nitre.  There  is  thus  a  sudden  expansion  of 
gases.  The  value  of  ^npowder^  which  as  an  ex- 
plosive is  a  very  poor  thing,  lies  m  its  slow  rate  of 
combustion.  Next,  chemical  mixtures — such  as 
gun-cotton,  which  is  clean  cotton  wool  so  nitrated 
with  nitric  acid  that  each  molecule  of  it  contains  in 
itself  oxygen  enough  to  bum  the  carbon  nitrop^en 
and  hydrogen  in  it.  Consequently,  on  ignitioi^ 
gun-cotton  is  completely  burnt,  leavmg  no  ash,  ana 

Sroducing  no  smoke.  We  must  note  here  the 
ifference  between  rapid  combustion  and  detona- 
tion. Detonation  is  produced  with  the  explosive 
wave.  Gun-cotton,  for  example,  can  be  ignited 
only  when  dr>' ;  it  can  bo  detonated  by  means  of 
mercury  and  silver  fulminate  whether  it  be  damp 
or  dry.  It  is  thus  a  safe  storable  explosive,  prooix 
against  ordinary'  fire.  This  is  shown  by  pouring 
over  gun-cotton  some  carbon  bisulphide  and  imput- 
ing, when  the  gun-cotton  melts  away.  Mr.  Dixon 
then  went  on  to  tell  how  he  was  led  to  experiment 
on  this  subject,  and  how  he  was  led  to  tho  true 
theory  of  detonation.  Once  at  the  Royal  Institu- 
tion, London,  before  showing  the  experiment  of 
igniting  a  mixture  of  nitric  oxide  and  carbon  bi- 
sulphide, he  made  the  unfortunate  remark  that 
there  would  be  no  noise;  but  on  ignition,  there 
was  a  loud  report.  He  found  that  on  that  occasion 
he  had  used  tor  the  experiment  a  longer  tube  than 
usual.  That  the  long  tube  was  the  cause  of  the 
sound  was  proved  by  exploding  the  gases  in  tubes 
of  different  lengths ;  in  all  there  was  a  sound,  but 
the  sound  in  the  larger  tubes  became  a  loud  report. 
This  led  him  to  believe  that  a  new  physical  factor 
had  been  introduced,  that  the  explosion  got  faster 
and  faster  as  it  descended  the  tube,  and  at  last  the 
pressure  alone  was  enough  Ut  cause  explosion.  No 
sooner  had  he  set  about  experimenting  to  prove 
this  than  there  appeared  in  France  a  paper  by  M. 
Berthelot  containing  the  same  results,  ana  an- 
nouncing the  discovery  of  the  explosive  wave. 
The  next  thing  was  to  measure  the  rate  of  the  ex- 
plosive wave.  The  apparatus  for  doing  this  is  a 
small  scaffold  about  lift.  long.  Attached  to  one  of 
the  uprights  is  a  piece  of  steel  tubing  about  8ft. 
long — the  **  firing  piece.*'  This  is  attached  to  a 
hundred  yards  of  ^pipc,  which  passed  round  tho 
hall  till  it  ended  m  another  piece  of  steel  tubing 
attached  to  the  other  uprisht.  The  free  ends  ca 
the  steel  tubes  are  closed  by  stop  cocks,  and  are 
separated  from  each  other  by  the  Icnsth  of  the 
scaffold.    In  each  steel   tube,  at  a  littK;  distance 
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from  the  free  end,  is  a  bridge  of  sflver  wire.  And 
at  each  end  at  the  crosf^-piece  of  the  Maff  old  is  an 
electro-mag:net,  the  two  magnets  being  about  4ft. 
apart.  The  current  that  makes  and  breaks  the 
magnet  puues  through  the  silver  bridge  of  the 
tUM  at  tne  same  end  of  the  scaffold :  so  at  the  other 
end.  The  whole  hundred  yards  of  tube  is  then 
filled  from  the  firing-piece  with  a  mixture  of  hy- 
drogen and  oxygen ;  the  stop-cocks  arc  closed  :  the 
charge  is  then  fired  from  the  firing-piece  by  an 
electric  spark ;  the  flame,  passing  the  silver  bridge 
of  the  finng-picce,  bums  it,  breiucs  the  current,  and 
down  drops  the  armature  of  the  magnet  of  that 
aide ;  passing  round  the  tube,  it  bums  the  silver 
bridge  of  the  other  piece,  breaks  that  current,  and 
down  drops  the  armature  of  the  magnet  of  the 
Other  side.  The  time  between  the  falling  of  the 
armatures  is  the  time  the  explosive  waves  takes  to 
travel  one  hundred  yards.  By  this  apparatus  we 
are  enabled  to  determine  the  relation  between  the 
Telocity  of  explosion  and  the  molecular  constitu- 
tion of  a  body.  Each  particle  is  moving  in  straight 
lines  at  a  rate  depending  on  the  temperature  of  the 
gas.  In  the  union  of  hydrogen  and  oxygen  a 
certain  quantity  of  heat  is  develrtped :  the  product 
IB  steam;  and  Imowinghow  much  heat  this  absorbs, 
we  can  tell  the  temperature  to  which  the  product. 
Steani.  is  raised.  Hence  wc  eon  calculate  at  what 
velocity  the  molecule  of  steam  is  moving  at  the 
temperature  of  the  explosion.  The  temperature 
being  5.000*  Fah.,  the  rate  i»f  movement  is  about 
8,000  yards  a  second.  So  for  other  ^ases.  The  re- 
sults show  that  the  explosive  wave  is  not  the  same 
as  a  sound  wave.  Comparing  the  different  sub- 
stances, we  find  that  tliere  is  a  fixed  relation 
between  the  molecular  rate  and  the  expli>.sivc  rate, 
the  variations  from  theory  >>eini;  due  to  imper- 
fections in  experiment.  Here,  therefore,  we  have 
a  new  chemical  constant. 


THE  ELECTRIC   LIGHT  AND  ATMO- 
SPHERIC ABSORPTION. 

THE    Friday    evening    discourse    during   the 
meeting  of  the  Briti!«h  Association  was  de- 
livered by  Prof.  W.  Orylls  Adams,  wht*.  taking  for 
his  subject  "The  Electric  Light  and  Atmospheric 
Absorption,"    in    reft-rence    to    the    experiments 
carrie<i  out  bvthe  Trinity  House  at  South  Fore- 
land, said : — The  ab.iorption  of  light  by  the  earth's 
atmoiiphere  was  a  subject  of  very  great  import^mce, 
for  it  affected  and  m<Klified  our  views  ufeverj'thing 
around  us.    The  sense  of  sight  revealed  not  only 
the    outline    and    colour    of    bodies  irimcdiately 
around  us,  but  that  very  absorption  by  the  atmo- 
sphere enabled  us  t«)  judge  of  di.<ttanc'e.'».  and  lent 
the  charm  of  tone  and  colour  to  the  lan<lscai>c ;  it 
warned  us  of  the  gathering  cloud,  and,  in  the  twi- 
light of  the  morning,    it   told  us  of  the  coming 
sunshine.    Light  revealed  to  us  not  onlv  things 
within  our  atmosphere,  but  Prof.  Stokes,  in  the 
eonrse  of  his  lectures  here,  had  shown  the  various 
ways  in  which  it  might  be  employed  to  investigate 
the  condition  and  compositicm  of  the  sun  and  stars, 
and  to  resolve  the  nebulae.     Within  the  last  ten 
days  it  had  revealed  to  us  that,  in  the  centre  of  a 
Bebulous  mass  of  matter,  there  had  >>een  a  concen- 
tration of  the  luminous  gases  intQ  a  central  mass, 
as  though  a  new  sun  were  just  caught  in  the  act  of 
its  formation.     Yet  wc  must  remember  that  we 
had  now  only  received   the    reconl    of  an  event 
which  happened  many  thousands  of  years  ago.  and 
that  the  waves  which*  hatl  brought  it  to  us.  travel- 
ling at  the  rate  of  l'JJ.(HX>  miles  a  second,  had  been 
on  their  journey  for  that  period  of  years.    The 
lecturer    then    explained    and  illustrated  various 
matters    in    8j>ectruni    analysis,   touching  on  the 
tSieory  of  Stokes.  Bnnsen,  and  Kirchhoff  regarding 
the  sodium  light  and  reversal  of  the  sodium  band. 
He  then  came  to  the  subject  proper  of  his  lecture, 
speaking   more   particularlv    of  the  experiments 
made  at  South  Foreland,    during  the  past  year,  he 
said,  interesting  experiments  have  been  carried  on 
at  the  South  Foreland  Lighthouse  on  the  relative 
intensities  <if  the  most  powerful  artificial  lights 
with  which  we  are  acquainted,  and  on  the  eeneral 
absorption  of   their   light   bv  the  atmosphere  in 
different  states  of  clearness.    \Ve  have  only  to  go 
back  a  few  yean  in  lighth(mse  illumination  to  find  as 
our  brightest  oil  lights  either  the  Fresnel  four-wick 
lamp,  or  the  Trinity  House  four- wick  lamp  of  about 
300  candles,  giving  a    cylinder  of  orange  vellow 
light  of  about  I  in.  in  diameter.     Bv  the  introduc- 
tion of  the  electric  light  at  the  South  Foreland 
fifteen  years  ag«>,  under  the  ad\'ice  of  Faradav,  a 
source    of    light    of     l,2tX)    candles  was  obtained 
within  a  circle  Jin.  in  diameter.    This  concentra- 
tion of  the  light  within  so  small  a  space  is  of  vast 
importance  in  its  use  behind  a  lens,  and  greatlv 
increases    the    brightness   t>f    the    light    and  the 
distance  to  which  it  can  be  seen.    Its  advantages 
to  the  mariner  arc  shown  from  the  reports  of  Prof. 
Faraday  and  Mr.   Holmes  on   the  comparisfm  of 
these  lights,  and  fr<^>ra  a    French  report  in  ItJTt', 
which  says:  ** The  advantages  of  the  system  have 
been    highly    appreciate*!    by    mariners,  and  the 
mcrcase    of  range    of  the    lights    ha?  been  verv 


marked  in  slightly  foggy  weather.  It  certainly 
enables  mariners  to  contmue  their  vovagc,  and  to 
enter  a  port  at  night,  when  they  would  not  have 
been  able  to  do  so  with  oil  lights."  A  comparison 
of  electric  and  oil  lights  of  the  first  order  was  made 
by  M.  Petit,  hydrographer  to  the  Belgian  Glj>vem- 
ment,  some  years  ago— soon  after  the  electric  light 
was  permanently  established  at  the  South  Fore- 
land. He  estimates  the  relative  eificiency  of  the 
electric  light  of  l,2lK)  candles,  and  the  oil  light  of 
300  candles,  and  finds  that  on  7(>  nights  in  a 
hundred  the  electric  light  was  seen  at  a  distance  of 
more  than  20  miles,  whereas  the  strongest  oil 
lights  then  used  were  only  seen  29  nights  in  1  (.X)  at 
the  same  distance.  Improvements  have  been  made 
in  all  lights  by  adding  extra  rings  of  wick,  bringing 
the  candle  power  of  the  six-wick  oil  light  up  to 
7H0  candles,  and  increasing  the  cylinder  of  flame  to 
about  4iin.  in  diameter.  In  the  meantime,  gas  has 
also  been  introduced  for  lighthouse  use,  and  by  the 
addition  of  ring  after  ring  of  burners  the  largest 
gas  lights  regularly  used  consist  of  108  jets,  giving 
a  light  of  2,400  candles,  and  giving  a  c>'linaer  of 
flame  11  in.  in  diameter.  The  oil  light  4^in.  in 
diameter,  giving  a  light  of  730  candles,  and  a  gas 
light  1 1  in.  in  diameter,  giving  2.400  candles,  will 
give  beams  of  light  which  are  more  and  more  diver- 
gent as  the  source  of  light  is  larger,  and  as  seen 
from  any  point  in  the  axis  of  the  beam  appear  fif 
equal  brilliancv.  \Mien  placed  behind  a  very 
powerful  lens  they  arc  nearly  equal  in  brilliancy  to 
the  electric  lieht  of  1.2(H)  candles  in  the  i)ermanent 
lighthouse,  which  for  the  last  fourteen  years  has 
been  supplied  from  the  Holmes  magneto-machine, 
and  in  tne  obser\'ations  made  on  the  sea  the  three 
light)!  have  been  seen  over  the  same  range.  Follow- 
ing M.  Petit,  we  may  say  then  that  both  oil  and  gas 
have  so  improved  that  the  practical  efllicicucy  has 
been  raised  to  70  per  cent.  But  the  efficiency  of 
the  electric  light  atws  not  stop  at  7«»  per  cent.,  for 
the  increase  in  the  illuminating  power  which  is 
possible  with  the  electric  light  diminishes  the  risks 
to  shipping,  and  raises  the  practical  efficiency  of 
lighthouse  lighting  fn^m  7(»  per  cent.,  the  l)est  that 
can  be  done  by  any  other  means,  to  I»0  per  cent., 
leaving  only  ten  nights  in  a  hundrcl  when  the 
light  is  not  seen  20  miles  away.  By  a  proper 
arrangement  and  more  powerful  lenses  the  effici- 
ency may  be  still  more  increased.  Of  the  remaining 
ten  nights  in  a  hundred  there  are  some  when  even 
the  strongest  lights  cannot  be  seen  for  a  distance  of 
two  or  even  one  mile,  as  has  been  shown  on  a  few 
occasions  at  the  South  Foreland  during  tlie  \)at>t 
year.  The  lecturer  then  referred  t<i  the  observa- 
tions made  at  South  Foreland,  mentioning  that  in 
order  to  study  the  effects  of  verj*  dense  fogs  in 
eclipsing  powerful  lights  steam  was  allowctl  to 
issue  from  the  steam  pipes  introduced  into  the 
photometric  gallery  'l8(tft.  in  length  at  the  South 
Foreland  Lighthouse.  The  steam  was  let  out  at 
various  points  so  as  to  fill  the  gallery  with  a  dense 
and  fairly  homogeneous  mass  of  condensed  steam. 
the  supply  being  kept  up  fn»m  points  further  away 
from  the  lij^hts  than  the  observer  was.  Such  a 
mixture  of  air  and  ctmdenscd  steam  may  fairly  be 
taken  to  represent  a  dense  sea -fog  or  genuine  Scotch 
mi^t.  The  experiments  have  shown  that  using  the 
large  New  Island  lens  with  the  Wigham  gaslight  of 
2,400  candles,  and  the  smaller  lens  with  the  electric 
light  of  five  times  the  power,  or  1 2,(K)0  candles,  the 
electric  light  in  clear  weather  was  at  least  sixteen 
times  as  bright  and  in  foggy  weather  was  about 
thirteen  times  as  bright  as  the  gas  light ;  the  excess 
of  absorption  for  the  electric  light  being  a>x>ut 
20  per  cent,  more  in  foggy  than  in  clear  weather. 


SIR  JOHN  LUBBOCK  ON  ANTS  AND 

BEES. 

THE  most  crowded  sitting  of  the  Biological 
Section  of  the  British  Association  was  that  at 
which  Sir  John  Lubbock  read  his  paper — "  Recent 
Observations  on  the  Habits  and  Instincts  of  Ants 
and  Bees."  Sir  John  Lubbock  saki :  One  of  the 
most  interesting  questions  connected  with  the  in- 
stincts and  powers  of  animals  has  reference  to  the 
manner  in  which  they  find  their  way  back  after 
having  been  carried  to  a  distance  from  home.  It 
has  by  sttme  been  attributed  to  the  possession  of  a 
special  "  sense  of  direction."  On  this  subject  Mr. 
Darwin  suggested  that  it  would  be  interesting  to 
try  the  effect  of  putting  animals  *'  in  a  circular  box 
with  an  axle  which  could  be  made  to  revolve  verj* 
rapidly,  first  in  one  direction,  and  then  in  another, 
so  as  to  destrov  for  a  time  all  sense  of  direction  in 
the  insects.  I  have  sometimes,"  he  said,  **  imagined 
that  animals  may  feel  in  which  directum  they  were 
at  the  first  stxu-t  carried."  On  this  subject  M. 
Fabre  has  made  some  interesting  and  amusing 
experiments.  He  took  ten  bees,  marked 
them  in  the  usual  manner  with  a  spot 
of  white,  and  put  them  in  a  bag.  He 
then  carricfl  them  half  a  kilometre  in  one  direc- 
tion, stopping  at  a  point  where  a  cross  stands  by  the 
wayside,  and  then  whirled  the  bag  rapidly  round 
his  head.  While  he  was  doing  so  a  good  woman 
came  by  who  was  not  a  little    urprised  to  find  the 


aged  professor  standing  in  front  of  the  en 
solemnly  whirling  a  bag  round  his  head :  and  ] 
Fabre  fears  stronriy  suspected  him  of  mi 
Satanic  practice.  However  this  may  be,  havi 
Bufllciently  whirled  his  bees,  M.  Fabre  started 
back  in  the  opposite  direction,  and  earried  ] 
prisoners  to  a  distance  from  their  home  of  th 
Kilometres.  Here  ho  again  whirled  them  roui 
and  then  let  them  go  one  by  one.  They  made  o 
or  two  turns  round  him  and  then  flew  off  in  t 
directirin  of  home.  In  the  meanwhile  his  daoriil 
Antonie  was  <m  the  watch.  The  first  bee  du  t 
mile  and  three-quarters  in  a  quarter  of  an  hoi 
Some  hours  after  t^'o  more  returned.  The  otl 
seven  did  not  reappear.  The  next  day  he  : 
peated  this  experiment,  of  course  with  diffen 
Dees.  The  first  returned  in  five  minirt 
and  two  more  in  about  an  hour.  Anin  three  c 
of  ten  found  their  w.iy  home.  Sir  John  Lnbbc 
detailed  other  experiments  of  M.  Fabre,  and  o 
tinned:  These  experiments  seem  to  Jf.  Fal 
complete  and  conclusive.  I  am  not  ashamed 
cfmfess  that,  charmed  by  M.  Fabre*s  enthoiiai 
dazzled  by  his  eloquence'  and  ingennity,  I  was 
first  disposed  to  adopt  his  view.  Calmer  oonaide 
tion,  however,  led  me  to  doubt,  and  thongfa 
Fabre's  observations  are  most  ingcnioos,  and  i 
very  amusingly  described,  they  do  not  cany  a 
viction  to  my  mind.  There  arc  two  points  specia 
to  be  considered  :  first,  the  direction  taken  b^  i 
bees  when  released :  second,  the  success  of  t 
bees  in  making  good  their  return  home.  As  regu 
the  first  ix>int,  it  will  be  observed  that  the  snecoij 
bees  were  in  the  following  proportion — via.,  3  c 
of  10,  4  out  of  10.  17  out  of  4',»,  7  out  of  20,  9  out 
40,7  out  of  15,  or  altogether  47  ont  of  1' 
This  is  not  a  very  large  proportion.  Oat 
the  whole  number  no  less  than  07  lost  their  m 
May  not  the  47  have  found  theirs  by  acciden 
Instinct,  however  inferior  to  reason,  has  the  adn 
tage  of  being  generally  unerring.  When  two  o 
of  three  went  wrong  we  may,  1  think,  safely  d 
miss  tlie  idea  of  instinct.  Moreover,  the  distu 
from  home  was  only  one  and  a  half  to  two  mil 
Now,  bees  certainly  know  the  country  for  km 
distance  around  their  home — how  far  they  genersi 
forage  1  believe  we  have  no  certain  information 
but  It  seems  not  unreasonable  to  suppose  that  if  tt 
(mce  came  within  a  mile  of  their  nest  thev  won 
find  themselves  within  ken  of  some  f  amilar  lu 
mark.  Now,  if  we  suppose  that  1  hO  bees  are  let  c 
two  miles  from  home,  and  that  they  flew  aw 
at  random,  distributing  themselves  eqni] 
in  all  directions,  a  little  consideration  m 
show  that  so^c  thirty  of  them  woold  fi 
themselves  within  a  mile  of  home,  and  oonsequetf 
would  know  where  thev  were.  I  have  never  mv» 
experimented  with  Ohalicodomes ;  but  I  hi 
observed  that  if  a  ^ive  bee  is  taken  a  distance,  i 
behaves  as  a  pigeon  does  under  similar  circa 
stances — that  is  to  say,  she  flies  round  and  roo 
gradually  rising  higher  and  higher  and  wilargi 
her  circle  until,  I  suppose,  her  strength  faSlM,  ori 
conies  within  sight  of  some  known  ohpectw  Agi 
if  the  bees  returned  by  a  sense  of  direction,  ti 
would  have  been  Ixick  in  a  few  minutes.  To  fly  fl 
and  a  half  or  two  miles  would  not  take  fi 
minutes :  one  bee  out  of  the  147  did  it  in  that  til 
but  the  others  took  one,  two,  three,  or  even  fi 
hours.  Surely,  then,  it  is  reasimable  to  vapf^ 
that  these  lost  some  time  before  they  came  in  ii| 
of  any  object  known  to  them.  After  farther  0( 
sidering  M.  Fabre's  observations,  Sir  J<^  si 
— 1  have  myself  tried  experiments  of  t 
same  kind  with  hive  bees  and  ants.  For  instance 
took  40  ants  which  were  feeding  on  some  faoo 
and  put  them  down  on  a  grave!  path  about 
yards  from  the  nest,  and  in  the  middle  of  a  aqai 
D^in  in  diameter,  which  I  marked  ont  on  the  pi 
by  straws.  They  wandered  about  with  eroyi 
yearance  of  having  lost  themselves.  I  mark 
down  where  they  left  the  suuare  and  then  to 
them  near  the  nest,  which  tney  joyfully  enten 
Two  of  them,  however,  we^watchcd  for  an  bo 
each.  They  meandered  about,  and  at  the  end 
the  time  one  was  about  2ft.  from  where  she  stazti 
but  scarcely  any  nearer  home  ;  the  other  about  fi 
away  and  nearly  as  much  further  from  home.  Tk 
crossed  the  boundary  in  all  directions.  One  of  t! 
most  interesting  questions  in  connection  with  i 
stinct  arises  from  the  remarkable  habits  of  oerts 
soli  tar}'  wasps  (Sphex  Ammophilc).  The  aon 
phile,  for  instance,  having  built  her  celL  places 
it  as  food  for  her  young  a  fml-grown  larva  of  Koet 
segctum.  Now  if  the  larva  were  uninjured 
would  struggle  to  escape  and  tUmost  inevital 
destroy  the  egg,  nor  would  it  permit  itself  to 
eaten.  On  the  other  hand,  if  it  were  killed, 
would  decay  and  become  unfit  for  food.  The  iBse 
however,  avoids  both  horns  of  this  dilemma.  Havi 
found  her  prey,  she  pierces  with  her  sting  ti 
membrane  between  the  head  and  the  first  segme 
of  the  btxiy,  thus  nearly  disabling  the  caterpiUi 
and  then  proceeds  to  inflict  eight  more  wnnnas  I 
twecn  the  following  segment^  lastly  cnuhiBg  tl 
head,  and  thus  completely  paralysing  her  victii 
but  not  actually  killing  it ;  so  that  it  lias  he^ 
and  motionless,  but,  though  living,  let  w  hopa  J 
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e.  Now,  it.  Fsbre  argaea  tJiitt  thia  remurk- 
itinot  oumot  have  been  gndaidl)' mcqnired. 

eiamiae  Knne  of  the  o3ier  Bolitur  w»ip«, 
e  whether  their  hnbita  inay  nffoTd  na  any 
That  an  BDimal  of  prey  knowa  where  its 
ii  mutt  TDlnerablu  hna  nut  in  itself  anything 
J  DC  oiutccuuntable.  Tfaegenna  BembeckiUi 
aota  OD  which  its  young  are  fed,  and  eappliei. 
II  with  fresh  vtetims  frum  time  to  time. 
»  lite  Ammophile  and  Suhei  store  up  Ihe 
loncefofall.  They  areerievoiniywouaded, 
ot  altogether  pnnilyHidr  Here,  then,  we 
ho  Tery  condition  which  M.  Fahre  considera 
bo  fatal  fo  the  tender  egg  of  the  wwp. 
Jt  Deoeaaarily  lu.  The  wretched  caterpillars 
a  wriggling  mas*  at  tbe  bottom  of  the 
dear  spaes  ia  left  above  them,  and  from 
omit  of  the  cell  the  lielieate  egg  iaanspended 
Lne  thread,  so  that  even  if  touched  by  a 
Unr  in  one  of  its  moribund  atrugglet  it 
aimplj  awing  away  in  safety,  Whon  the 
grub  ia  hatched,  it  auapenda  itaelf  to  thia 

by  a  silken  sheath,  in  which  it  hanga 
downwards  ottr  ita  viotima.  Does  one 
em  btruggle  ?  Quick  ns  lightning  it 
»  up  the  tulte  iitit  of  haima  way, 
inatmcta  nre  modifiable  by  change  of 
Btancea.  cnnnot,  I  think,  ho  doabted. 
brc,  inileed,  legBnla  instinct  as  aomething 
iblo  and  unslterablc.  But  innumerahleease.i 
t)G  'jnutcd  t<i  show  that  this  ia  not  so.  Fer- 
owever.  it  may  lie  asked— Why  should  the 
Ihange  iM  habits  H  Several  tcwmt  might  bo 
*d.  The  prey  lirat  aeleetod  might  bo  uitar- 
d,  ur,  at  any  rato,  diminish  id  nnmbein. 
igh  eseh  ajwcieii,  as  a  general  role,  oonGnes 

0  one  apei'ial  victim,  aomo  eioeptions  have 
'  bem  noticed.     For  iostancea.  Sphex  Savi- 

habitn:i]ly  pre^'a  cm  a  apeciea  of  grasa- 
.  bat  on  the  )>anka  of  the  Rhone  they 
it  on  the  contrary,  attacking  a  field 
,  whether  fitun  the  absence  of  the  gnua- 
or  not  he  was  unable  to  determine, 
■r  ingpniouB  osperiment  of  M.  Fabrea  was 
-itb  Chaliccxluma.  Thia  genus  ia  inclosed  in 
'hem  coll.  through  which  at  maturity  the 
insect  eata  its  way.  M.  Fabro  found  that 
aateil  a  piece  of  paper  round  the  c-ell  the 
lad  no  difficulty  in  eating  througli  it  i  bnt  if 
ui!ed  the  cell  in  a  paper  ciuc,  so  that  there 
uaco  evtn  of  only  n  few  lines  Ijctweeu  the 

1  thu  paper,  in  that  case  the  paper  formed  sn 
il  prison.    The  instinct  of  the  hiaect  taught 

bite  thnmgh  one  inolosuTB,  but  it 
t  wit  enongh  to  do  go  a  leooad  time.  One 
moat  striking  inel&naes  of  rtapiditj  (may 
isEivenbritrFahrc  ia  the  case  of  onconiie 
ito  bees,  the  Chalicudoma  pjTenaria.  Thia 
hoitds  cella  of  masonry,  which  she  fills  with 
IB  she  goes  on,  raiaing  the  rim  a  little.and 
aking  a  few  journeys  fur  honey,  then  raiaing 
I  again,  and  ao  on  until  the  cell  ii  completed 
;n  prepares  a  last  load  of  mortar,  bringa  it  In 
ndiblen.  layaher  egg,  nnd  immediately  closea 
cell :  having,  donbtlea»,  provided  the  mortar 
uuid.  lest  during  her  abacnoe  an  enemy 
dc9tr.iv  the  egg  or  any  parasitic  insect 
gain  admittance.  This  being  so,  M.Fabie 
,  eell  which  was  nil  but  fini»hed,  and  dnring 
lencc  of  the  bee  ho  broke  away  part  of  the 
■ering.  Again,  in  some  half-finished  oells 
te  away  a  little  of  the  wall.  In  all  these 
le  hce,  BB  might  bo  cipected,  repaired  tbe 
bf.  the  oporatiun  being  in  the  natntul 
if  her  work.  But  now  eomea  the  curious 
In  another  aeries  of  cells  M.  Fabre 
I  a  hole  in  the  cell  below  the  part 
the  IjOc  waa  working,  and  thninrii  which 
iney  at  once  began  to  einde.  The  poor 
little  hcc,  however,  never  thought  of  repair- 
breach.  Whe  worked  on  as  if  nothing  had 
cd.  In  her  alternate  joumoyn  she  brought 
ntai  and  Chen  honey,  which,  however  ran 
[aat  us  it  was  poured  in.  Thia  oipcrinient 
iated  over  and  over  again,  and  with  varions 
ations  in  detail,  hut  alwaya  with  the  same 

It  may  he  auggosted  that  pnstibly  the  boe 
able  to  stop  up  a  hole  once  formed.  Bat 
uld  not  have  been  the  caso.  M.  Fabre  took 
tho  pellets  of  mortar  brought  by  the  bee, 
icceiffiilly  stopped  tho  hole  himself.  The 
m.  therefore,  was  dne.  not  to  a  want  of 
but  of  intellect.  Bat  M.  Fabre  carried  hia 
oent  Btill  further.  Perhaps  the  hoc 
not  noticed  the  injury.  He  chose, 
ire,  a  coll  which  was  only  just  liegun. 
tmtaiiied  very  little  himoy.  In  thia 
e  a  oumparatively  large  hole.  The  bee  re- 
with  a  supply  of  honey,  and,  seemingly  much 
td  to  find  the  hole  in  the  bottom  of  tbe  cell 
lod  it  caref  ull]-,  felt  it  with  her  antenmc,  and 
nshed  tbem  through  it.  Did  ahe  then,  as 
naturally  hove  lieen  eipectocL  stop  it  up? 
}it.  The  uneiuectodcutastropbo  transcenc^d 
ige  of  her  intellect,  and  she  calmly  proceeded 
■  into  this  vessel  of  Uanait  toad  after  loud 
•y,  which,  of  oonr.e.  rjn  ont  of  Ihe  hott<MO 
aiibipannditiDat  the  top.    All  the  after- 


noon she  laboured  at  this  fruitless  talk,  and  began 
again  nndiaconragod  the  neit  momiog.  At  let^th 
when  ahe  had  brought  tbe  nsnal  oomptement  of 
honey,  she  laid  her  egg,  and  gravely  sealed  op  the 
empty  ceU.  In  another  caac.  he  made  a  large  hole 
in  tbe  cell  above  the  level  of  the  honeys  a  hole 
so  large  that  through  it  ho  could  see  the 
bee  lav  her  egg.  Having  done  no,  ahe  care- 
folly  oloaed  the  top  of  the  cell,  bot  though  she 
closely  examined  the  hole  in  the  side,  it  did  not 
enter  into  tho  range  of  her  ideas  that  anch  an 
accident  could  tako  place,  and  it  never  occurred  to 
her  to  cover  it  np.  Another  cnriona  point  raised 
by  these  ingenious  oiperiment*  has  reference  to  the 
quantity  of  honey.  The  cell  is  bv  no  means  filled ; 
a  apace  is  always  left  between  the  honey  and  the 
nmf  of  the  ocll.  The  uaual  depth  of  tlie'  honey 
in  a  completed  cell  ia  1(1  millimetres.  But  the  bee 
is  not  guided  by  this  moasuremcnt.  for  in  the  pre- 
ceding caaes  she  KOmetimea  doecdtho  cell  when  the 
honey  had  a  depth  of  ii  millimetre*,  of  a,  or  even 
nben  the  cell  was  quite  empty,  So ;  in  some 
myaterious  manner  the  bee  feels  when  she 
has  provided  as  much  honey  as  her  anceatreiscs  had 

plisbed.  What  wonde^ul,  but  what  a  narmw, 
instinct !  Hhe  has  built  the  cell  and  provided  the 
honey,  but  there  her  instinct  stops;  if  the  cell  ie 
pierced,  if  the  honey  is  removed,  it  doea  not  occur 
ta  her  to  rcpnic  the  one  or  fill  up  tdic  aUier.  Mr. 
Adlerz  has  written  a  very  interesting  paper  on  the 
curione  ajiecies  of  antStcnamma  Wcstwoodi,  This 
little  ant  livea  with  the  horse  antj,  following  them 
'■when  they  change  their  nest,  running  about 
them  and  between  their  legs,  tapping  theminqniai- 
tLvely  with  their  aatenuffi,  and  oven  aometimea 
ilimhing  on  their  back*,  as  if  for  a  ride,  while 
■ '     '  *  ■    take  little  noUoe  of  them." 
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!r  of  a 
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.'ilKI.IMK),  it  ia  a  most  remarkable 
fact  that  they  all  know  one  itnotber.    I  f  a  stranger, 
even  belonging  tuthe  same  npccics.  is  placed  nmong 
theni,sheie  at  once  attacked  and  driven  out  of  the 
neat.    Nay   more.    I    bnve    found    th  t   th 
member    their  friends,  oven  after  m  ire    han 
ar's  separation.    Thia  ia  not  hy  an       gn       p 
ird,   becanac  even    if   rendered        b.  d. 

to  be  utterly  inscuiiible,  they  i 
L  rcgarda  tho  mode  I'f  rccogni 
iwiders  that  it  is  hv  acent,  and  sis  ea    n 
!  more  or  less  >-oakcd  in  wntcr.  the  ong 

irignised  by  their  fricuda,  bnt  are  •  tacked     H 
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ts  and  crept  out  of  it 
in  a  hostile  : 


bquid 
Immed     ol 


third ! 

me  leg  were  thus  held.      A  fourtb  il  cd 

he  middle   thorai    and  petiole.     Th    poi  tl 

lather  waa  thus  dragged  helplessly  to      d    ro 

..  long  time,  and  was  evidently  old      cd       d    th 

Presently  1  took  up  the  struggling 

of    the    assailants    kept    their  liold 
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other 


I    could 


the    pair    back     upon 
iiig  the  doomed    immersionist  t.    .. 
Uis    attention   having    been    called    to 
noticed  aevoial  other  eusea.  alwaya  w   h 
result.    I  liave  not  myself  been  able 

nt  least  of  oar  native  anta  the  losult    w 


niger  fell  in 


morning  1  aUowed 
recflired  aa  friends, 


I  then  took  then 


lained  immersed  for 

iselvea.'  The  following 
Jiem  u)  return.  Thcv  were 
.  ind  thoagh  we  watched  them 
tram  i.:Jii  till  1.3U  cvcrr  hour  there  naa  not  the 
slighCeHt  sign  oC  hostility.  The  nest  was  more- 
over placed  in  a  eloaed  boi,  so  that  if 
any  ant  were  kUled  we  could  inevitably  find 
the  body,  and  no  ant  died.  In  this  eaae,  therefore, 
it  is  clear  that  the  immersion  did  not  prevent  them 
fnim  lieing  recognised.  Again  three  specimens  of 
Formica  fiisca  dio|ipod  into  water.  After  three 
hours  I  took  them  out,  and  after  keeping  them  hy 
themsetvea  for  the  night  to  recover,  1  put  them 
back  in  the  nest.  They  were  nnqnestionably 
received  aa  friends,  without  the  alightest  sign  of 
hualili  t^  or  oven  of  doubt.  Not  the  leaat  interesting 
fact  wluoh  has  resnlted  from  my  ohaei'vattoiis  ha« 
been  the  uneitpacted  longevity  of  these  interesting 
insects.  Tbe  general  opinion  used  to  be  that  they 
lived  for  a  smgle  soasou  like  wasps.  Aristotle 
I  stated  that  queen  Iwes  live  fin-  six 
0  even  for  seven  yearit.  Bevan,  however, 
that  "  the  notions  of  both  aucienU  and 
upon  this  anbjeiit  have  boon  pnrcly  cun- 

J'  jctural.  Indeed,  it  appcflr.H  to  be  somewhat 
oubtful  whether  the  leugth  of  life  which  the 
cc  seem  to  have  attributed  to  individiud  bees 
not  meant  to  apply  to  the  oiiatcncc  of  each 
ammnnity."  The  nests,  however,  which  Ihavc 
led  have  enabled  me  to  throw  eansiderahle 
light  on  thia  question.  The  qnoen  ants  are  ao 
~   lily  distinguished  from  the  worken  that  they 


3.; 


can  be  at  once  identified,  while  if  a  nest  he  taked 
la  which  thdoja  no  queen,  weoanaatiafyonrKlreil 
as  to  the  workers,  hecaose,  thoagh  It  u  true  that 
workers  do  BOmetimea  lay  eggs,  these  eggs  in- 
variably produce  male  antd.  Hence  in  SDch  a  oaaa . 
the  duration  of  the  nest  gives  us  the  age  of  the 
workers  ;  at  least,  they  cannot  be  yuungOT, 
though,  of  coorae,  they  may  be  older.  In  this  way  I 
have  kept  workers  of  Lasins  niger  and  Formic* 
fusca  for  more  thanieven  years.  But  nhatismorv 
ramarkahle  atill,  I  have  now  two  qnecnaof  the  latter 
species  which  I  have  kept  ever  aince  1874.  which, 


a  full-gi 


S 


twelve  years  old.  They  laid  fertile  e^  again  thK 
year,  a  net  the  interest  of  which  physiologia^  will 
reciigniae  ;  and  thoughalittlestill  in  the  joints  and 
less  active  than  they  once  Rare,  they  are  still  atrong 
and  well,  and  I  hope  I  may  still  keep  tbem  in  healtfi 
for  some  time  to  come.  I  need  notsay  thatl  shaU 
do  my  he.it,  bnt  1  hope  that  tho  intoreat  I  feel  in 
them  myself  may  not  have  tempted  me  to  treapas* 
too  long  on  the  kindness  and  indulgence  of  the) 
Section.        


THE  HORfilSOH  GRAVITY  BATTEEY- 

THIS  battery  waa  devised  by  J,  P.  Morrison,  of 
Baltimore,  Md..  at  the  time  superintendent  of 
the    Mnnicipal      Telegraph     of     that    city,    for 

.1      ,._     ij    (j||,    liro-alarm  t«legraph,  then  i 

Gameweh       T 


just  completed  by  the  Gamewell  Fire 
Alarm  Telegraph  Company  of  New  York. 
It  proved  to  he  aucb  an  excellent  battery  in 
every  respect  for  fire-alarm  purposes  that  the 
Gamewell  C<i_  after  two  years'  test,  adopted  it  ai 
the  standard  fire-alarm  telegraph  battery,  and  it  ia 

— --■-'■'m.rt.r--"-- 


weight  of  metal  than  any  other.    The  binding  or 
I'niinBcting  [Mat  is  a  feature.    It  ia  interchangeablo. 


and  keeps  the  n  n.  tn  wh  th  menta 
nre  oimncoted  high  aud  dry  above  the  evaporation 
from  the  liquiiLi.  The  copper  elements  are  broad 
and  thin,  made  in  such  form  as  to  present  the 
greatest  surface  to  the  action  of  the  battery.  The 
connooting  wires  are  riveted  to  the  copper,  and 
carefully  iniiulatfld  with  gutta  pereha  through  their 
entire  length.  The  aulphutc  of  copper  can  be  fed 
til  the  hnttery  at  any  time  without  aisturbing  the  ' 
equipoiae  of  tho  fluid.  It  is  easy  tfl  clean,  and  can 
Ix!  used  op  ta  the  last  nance  of  metal  bcluw  the 
arms.  Its  use  has,  until  latclf,  been  confined  tu 
fire-alarm  purposes,  but  now  it  ia  being  used  by 
tbe  B.  and  U.  Telegraph  Company  in  their  district 
service  with  marked  auccesi,  Tho  Southern  Elec- 
tric Company,  of  Baltimore,  Md^  of  which  Mr, 
Morrison,  the  inveiil«ir  of  the  batteij.  is  the  presi- 
dent, arc  the  aide  man  nfuctorcrs  of  this  hatter}-.  The 
?ino  olements  are  mode  from  the  highest  grudos  of 
spelter,  such  a."  "  Star  Lehigh."  "  Bcrtho,"  itc.  The 


y  paiier 


.9  that    I 


__^ have  bi'cn    made   at  Middloateongh 

with  liquid  fuel  fur  steamships.  One  of  the  most 
successful  has  heon  with  the  steamship  i'mamuL 
of  that  port,  which  ivas  fitted  with  tanks  to  hold 
theoil,  a  waste  ]>roduct  from  the  Middlesbrough 
Chemical  Works.  Tho  steamer  has  just  returnad 
from  a  trip  to  the  Uediterranean,  and  the  mut«i 
and  the  engineer  report  most  favourable  reaalti. 
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THE  A:>droiiie<la  nebula  luw  CKKnpied  the 
attention  of  BstroDomeni  daring  the 
week,  bnt  no  agreement  as  to  the  cmtare  of  the 
new  star  has  been  anETed  at.  While  some  ob- 
Krvera  declare  that  it  is  not  physicoll;  oan- 
nected  with  Ihe  nebula,  othereasBert  tluit  there 
ii  evidence  beyond  question  showing  il« 
phTiical  aaHociation  with  the  nebula.  There 
Kenu  to  be  no  doobt  tlmt  the  new  star  is 
Himin jailing  in  brightneag  already.  Di.  Went- 
worth  Ercb,  writing  to  as  on  tlie  llth  inst.. 
Bays  : — ''  Mr.  ComraoQ'a  cTidence,  founded  on  a 
photograph  of  the  l»th  August,  1884,  as  to  the 
reUtiTe  brightneaa  of  the  nucleus  and  a  certain 
exceedingly  faint  star  at  a  distance  of  two 
minntes,  is  acaioely  admissible,  his  compamon 
being  of  pholographic  energy,  whereas  we  are 
now  concerned  with  optical  energy.  It  is  well 
known  that  the  photographic  energy  of  a  faint 
■tar  tar  exceeds  that  of  a  comparatively  light 
nebula. .  The  spectroscopic  evidence  U  m  yet 
unable  to  decide  whether  the  nova  is  merely 
an  extreme  condensation  of  the  nebulona 
matter,  or  a  star  commonly  so  called.  Although 
the  epectmm  of  the  nova  does  not  at  present 
reeemble  those  of  the  tempomry  stars  which 
have  snddealy  become  conspicnons  objects,  it 
wonJd  be  rash  for  ihis  reaaon  to  assume  that 
the  nova  does  not  belong  to  this  class  of  tem 
ponr;  or  variable  stars.  On  the  whole,  il 
aeems  most  probable  that  the  new  object  wil 
be  found  to  be  some  one  of  the  Gfty  stars  men 
tloned  by  Bond  as  nithin  ten  minntes  of  arc  ol 
the  nucleus  :  that  it  belongs  to  tlie  class  of  tem 
porary,  or  long-period  variables :  and  that  iti 
apforent  coonectifin  with  the  nebula  is  only 
optical,  not  physical." 

Our  readers  will  regret  to  hear  that  Mr. 
Walter  Bentley  Woodbury  died  while  on  a 
holiday  trip  at  Margate.  Mr.  VToodbury  was 
in  tlie  hatnt  of  taking  laudanam  to  procure 
sleep,  and  nnfortunately  tj^okon  overdose.  Mr. 
Woodbury,  who  eommencod  photographic  work 
ftt  the  a^  of  seventeen,  had.  we  believe,  t 
pleted  his  fifty-firrt  year.  Mr.  Woodbury 
B  prolific  inventor.  »nd  since  ISli-l  had  taken 
out  no  fewer  than  thirty  patents. 

Mr.  Aiel  Storrs  Lyman,  one  of  the  most  pro- 
lifle  of  modem  inventors,  died  recently,  at  the 
age  of  "  threescore  and  ten."  He  was  bora  at 
Fotedam.  N.Y,,  in  1815,  and  was  educated  at 
lUiuoiH  University  for  the  ministry.  An 
inoarahledeafuees,however,ohanged  his  career, 
and  he  devoted  himself  to  inventions.  He  wae 
ime  of  the  first  in  nuiking  fountain  pens,  having 
obtained  a  patent  for  a  combined  holder  and  nib 
in  1848.  Lyman's  next  invention  was  an  alarm 
for  indicating  the  want  of  water  in  steam- 
boilers,  and  thia  was  followed  by  a  water-gaoge. 
Kelt  he  conrtructed  an  air-engine,  in  which 
and  in  air-pumps  he  made  several  subsequent 
improvements.  In  18u6  and  the  following 
yesiH  Lyman  obtained  patents  for  a  method  of 
oooling  and  ventilating  rooms,  and  snheeqnent 
improvements  of  the  same.  He  next  invented 
an  ingenious  invalid's  bed  for  fever  patient*, 
the  idea  of  which  was  to  have  an  ice-holder 
above  and  at  the  back  of  the  head  of  the 
from  which  a.  poseage  led  to  just  above 
patient's  forehead,  thereby  providing  a  steady 
flow  of  cold  air.  In  I8u7  Lyman,  began  to 
develop  his  ideas  of  au  accelerating  gm.  which 
was  the  subject  of  many  subsequent  patenlJ 
'  the  last  of  which  was  for  an  accelerating  cart 
ridge,  obtained  in  June  last.  Early  in  life  he 
also  bestowed  his  attention  on  the  manufacture 
of  paper  pnlp  from  wood  fibre,  and  he  obtained 
a  patent  for  a  method  of  separating  the  fibre 
01  wood  in  IS.iS,  which  was  followed  by  several 
others  for  the  same  pnrpose,  as  well  a  ' 
utilising  straw  and  other  fibrous  snbsts 
the  recovery  of  spent  alkali,  and  othei 
portant  details  of  paper  mannfscture. 

M.  Bouquet,  a  mathematician  of  some  emi- 
nence and  a  Sorbonne  professor,  died  last  week 
at  Paris,  at  the  age  of  sixty-six. 

The  death  of  the  Dutch  African  traveller.  D. 
D.  Beth,  is  announced  from  Hossamedes. 

The  death  is  announced  at  Berlin  of  General 
Baeyer,  chief  of  the  Trigonometrical  Survey 
Department  of  the  Grand  General  Staif  there, 
IliB  deceased,  who  was  bom  in  1794,  and  had 
therafore  reached  his  ninety-second  year,  was 
Uie  son  of  a  peasant  farmer,  and  fought  under 


wious  campaigns 
B  had  a  European 
lioos   well -known 


Blucher  aa  a  private  in  t 
of  the  Liberation  war. 
tame  aa  the  author  of 
workg  on  geodeaj. 

The  death  is  announced  in  Paris  of  M.  Lanier, 
member  of  the  Academy  of  Medicine,  who  was 
well  known  in  the  English  medical  world  as 
the  author  of  many  important  works,  and  as 
the  editor  of    the    ATiaalf    Medica-FiyeMo- 

/iiet.    Amongst  his  writings,  the  best  known 

this  oonntrj  are  a  work  on  the  progrestive 

_ .  urease  in  the  number  of  lunatics,  and  on  the 

effect  of  alcoholic  drinks  in  the  direction  of 

increasing  the  number  of  cases  of  madness  and 

One  of  the  best  map  engravers  of  the  time, 
Selmar  Siebert,  died  recently  on  board  a 
itearoer  returning  from  America.  The  best 
otBcial  maps  of  the  United  States  were  en- 
graved by  his  hand,  and  »o  were  the  finest 
charts  of  the  Prussian  General  Staff. 

The  British  AiBOciation  will  meet  in  Birming- 
ham next  year  on  September  Ist,  Sir  William 
Dawson,  Principal  of  McGill  College,  Mon- 
treal, being  president>*lect.  The  meeting  of 
1887  wiU  be  held  at  Manchester  ;  bnt  there  is  a 
possibility  of  that  arrangement  being  altered, 
it  is  not  unlikely  that  the  American  Asso- 
tion  will  hold  itit  meeting  in  London.  Mr. 
Atchison  was  appoiflted  secretary  in  the  place 
of  Prof.  T.  G.  Bonne  J,  who  resigns. 

Daring   the   meeting   some   interesting  and 

irious  statements  have  been  made.  Thus, 
Prof.  Hall  said  the  qnestionof  a  canal  from  the 
Mediterranean  throagh  the  Jordan  Valley  had 
been  conclusively  settled.  Col.  Kitchener, 
R.E.,  and  Mr.  John  Armstrong  had  carried  ont 
a  survey  of  the  country  from  the  moQutains  of 
Sinai  in  the  south  to  the  mountains  of  Pales- 
in  the  north.  They  had  determined  the 
levels  of  the  country  that  would  be  traversed 
by  such  n  canal  aa  Mr.  Prance  had  epok* 
Tte  water-shed  or  Bnromit>level  betweei 
Dead  Sea  and  the  Gulf  of  Akabah  rose  ; 
above  the  Gulf  of  Akabah.  and  therefor 
depth  of  the  canal  would  have  to  be  7<M)ft.,  and 
'ts  length  would  be  from  40  to  til}  miles.  That 
iVBs  a  problenvwhich  the  boldestengineer  would 

Capt.  Douglas  Oalton  said  the  action  of  the 
Government  [Legislature]  hod  tended  entirely 
'  stop  the  progress  of  electric  lighting  ;  and 
r.  Preece  suid  he  was  satisfied  Uuit  if  houses 
;re  to  be  lit  by  electricity  it  mnst  be  by  the 
aid  of  secondary  batteries.  These  batteries  had 
proved  themselves  to  be  the  solution  of  the 
qnestion  of  domestic  electric  lighting. 

Mr.  James  N.  Shoolbred  gave  some  facts  bear- 
ins  upon  the  electrio  lighting  of  l^e  Forth- 
bndge  works.  The  electrical  plant  employed 
in  Uie  lighting  of  the  worlu  oonsisted,  he 
stated,  of  13  dynamo  machines,  100  large  arc 
lamps  of  2,0<Xi  candles  each,  500  incandescent 
lamps  of  30  candles,  and  abont  12  miles  of 
mains.  Among  ' 
tions  which  had 

the  deep-water  caissons  for  the  main  piers,  in 
some  cases  from  TOft^  to  80ft.  under  water. 
Those  at  South  Queenaferrj  were  lit  by  incan- 
descent lights,  while  at  Inchgarvie,  owing  to 
blasting  operations  being  necessary,  arc  tamps 
were  employed.  The  fijing  of  tjie  blasting 
charges  was  also  performed  from  the  same 
d}'namo  which  was  providing  the  lighting. 

According  to  Mr,  Bnehon,  secretary  of  the 
Meteorological  Society  of  Scotland,  the  heaviest 
rainfall  in  the  British  Islands  is  experienced  in 
the  West  Highlands,  where,  at  Glencroe,  for 
instance,  the  annual  fall  is  over  l2Hin.  Kir. 
Bnehon  stated  that  a  series  of  largo  inquiries 
had  been  opened  up  at  tl<e  Ben  Nevis  observa- 
tory, which  would  lead  to  ''important,  scientific, 
and  practical  results."  Prof.  J.  A.  Ewing  stotes 
that  having  recently  paid  a  visit  to  the  top  of 
the  Ben,  he  was  convinced  that  the  atmosphere 
would  preclude  the  use  of  the  instruments  he 
has  dsvised  for  observing  earthquake  move- 

Thc  new  gallery  of  fishes  at  the  Natural 
History  Mosenm,  South  Kensington,  is  now 
open  to  the  public.  An  addition  has  been  made 
to  the  ostcological  gallery  by  throwing  open  the 
pavilion  at  the  west  end,  in  which  are  exhi- 
bited skeletons  and  sknlls  of  elephants,  the 
gimffC]  kc. 


Prof.  Agassiz  is  to  have  a  marble  buat  in  th 
new  Academy  buildings  at  Neitfchfi*el.  A  nf 
Hcient  sum  of  money  has  been  oolloet«d  by  th 
sttldents  of  the  Academy. 

The  King  of  Sweden  has  informed  Ui 
Academy  of  Soiances  at  Paris  that  upon  attaii 
ing  his  60th  year,  in  January,  1889,  he  intend 
offering  a  priie  of  2,50O(.,  in  addition  to  a  gol 
medal,  valued  at  l,OO0f.,  to  the  author  of  th 
most    important    discovery    in    mathematici 

ience.  The  judges,  who  have  already  bee 
uominated,  oonsiat  of  three  gentlemen,  the  fin 
being  a  Swiss,  the  second  a  German,  and  th 
third,  M.  Hermite.  a  member  of  the  Pan 
Academy  of  Sciences. 

The  Gresham  Committee  have  given  notit 
that  the  lectores  founded  by  Sir  Thomi 
Gresham  will  be  read  to  the  public  on  the  fo 
lowing  days,  at  6  o'clock  in  the  aftfimoon,  i 
the  theatre  of  Gresham  College.  Basinghal 
ftreet,  in  the  order  stated  :— Astronomy  (\i 
Eev,  E.  Ledger),  6th,  "th.  8th,  and  9th  i 
October ;  Physic  (Dr.  Syme*  Thompson),  I3tl 
nth,  loth,  and  16th  of  October;  Rhetoric  (M 
J.  E.  Nixon),  20th,  21st,  T2ai.  and  23rd  i 
October  ;  Law  (Dr.  J.  T.  Abdy),  27th,  28th,  29t] 
and  3(itb  of  October  ;  Divinity  {the  Dean  i 
Chichester),  3rd,  4th.  Gth,  and  (ith  of  Novembei 
Geometry  (the  Dean  of  Exeter),  10th,  IIU 
12th.  and  13th  of  November  :  and  Music  (D 
Henry  Wylde).  17th,  IBth.  19th,  and  20th( 
November.  The  Gresham  Committee  wiU  pnjl 
ably  keep  to  six  o'clock  so  long  as  they  obtai 
any  audience  at  all  for  their  lecturers. 

The  electric  railway  between  Newiy  an 
Bessbrook,  co.  Armagh,  was  tested  last  Satn 
day,  and  the  lino  will  probably  be  op«m  ii 
traffic  in  the  course  of  a  few  days. 

It  is  stated  that  Eucalyptus  leave*  not  col 
prevent  scaling  in  steam  boilera,  bnt  alio  caa 
the  old  scale  to  fall  off.  Eucalyptus  '■trea 
now  form  a  favourite  bedding  plant 
some  of  the  London  parks,  and  there  ought 
l>e  no  diffluulty  in  testing  their  powers.  P« 
haps,  however,  it  is  the  leovcs  from  rnll-gro" 
trees  only  which  are  effective. 


IJSFPUL  AHD  BCIKHTiriC   HOTBa 

Wimahurrt  Ebonite  "  Cyllii*«r"  ICactali 

Uewira.     Tudsbury     and     Sonii,     EdwincUn 

Newark,  are  introducing  an  entirely  new  laim 
Wimihunt  iofiaence  machine,  which  they  eili 
"cylinder"  machine,  in  which  the  sectors  ate  at  t 
.  cylinder  are  Bipan* 


ebonit 


iL^S  a  12in.  maci 


machines  standing  out  of  doors  on  wet  gross  for  i 
hunr  or  two,  and  yet,  on  turning  the  handle,  tin 
have  commenced  to  work  freely. 

'■  The  lioat  Voice."—"  The  Lost  Voice  "  i»  ti 
nnaie  of  a  song  written  by  P.  G.  Mocatta,  mouo  I 
Alfred  Allen,  published  by  the  Medici  B»tt« 
Company.  It  i>  descriptjveof  the  manner  in  whi 
a  lover  «ht>  badlort  bis  voice  was  suocctifu]  ill 
suit  by  means  of  the  animoniaphone, 

A  BORED  tube  well.  Bimft.  deep,  lined  with  at 
»trong  wrought-iroD  tubes  from  the  surface  to  t 
chalk,  has  recenUy  been  completed  by  Messrs.  Ill 
and  Co,  on  the  premisr»  of  the  BeUast  and  Lond. 
ASrated  Water  Compsny  on  Bankaide.  The  chi 
was  reached  at  awft,  from  the  surface,  after  p»i 
inglhtongh  Wlft.  of  peat  and  gravel,  7  Jft.  of  Laid 
blue  clay,  HSft.  of  mottled  clsys  and  light  and  brcn 
Bonds,  with  pebbies— Wotawith  and  Reading  be. 
Many  objectionable  springs  were  met,  ei^ecially^ 
the  gravel  bed  ovcrlyir 
Thesehadtt'- ''-'' 


e  of  e 


sue. 


drive 


into  the  chalk,  preventing,  therefore,  a 
percolation  from  above.  The  supply  is  pump 
direct  from  the  chalk  springs,  and  at  the  rate 
T^'OIXI  Eallone  per  day.  The  some  firm  is  about 
bore  a  7-2.iin.  tube  well,  from  Jl-Oft.  to  500ft,  de 
for  the  Ealing  Loud  Board. 

Fon  tcatino  the  qnolity  of  the  leather  used  1 
Ijelting.  M.  Eitner  proposes,  in  the  fttrue  tniuitriti 
IheftiflowingBiinplB  method:— A  small  piece  isi 
out  of  the  belt  and  placed  in  vinegar.  If  J 
leather  hu  been  perfectly  tanned,  and  is  tbocTi 
of  good  quality,  it  will  remain  immersed  ia  t 
vinegar,  even  for  Eeveral  monlha,wit)i<H]tany  ott 
changethanheoomingof    ""'-  '-' ' — 


■  little  dorkiei  ootour. 


tannin^  the  fibres  will  promnUy  »i 
short  time,  become  converted  into 
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ABTBONOmCAI.. 

[a4TIM.J— I  DARESAy  every  nntioe  of  31  M.  wUl 
now  he  intnTUtine-  I  got  my  fimt  look  on  Sept. 
^th.  wlicn  the  new  itar  van  easily  nepn  with  Hi" 
finder,  r  thiiught  it  qnJM  lu  brilliuit  u  a  ti'  _ 
inSK„  and  fciimd  it  quite  "harp  and  well  defined 
■with  3(10  on  ilin.  On  (he  .".Ih  iinif  iHh  I  was  awny 
from  London,  and  found  the  new  utar,  very  easily 
Been  with  binocular  and  power  iit  4.  Since  then 
I  have  only  leen  it  on  Wednesday,  Sept.  flth,  when 
ui  was  iH>  Ihiok  c  Andromedio  waa  invisitjc  I 
unaided  eye;  yet  the  new  star  wm  nharp  in  tell 
•»pe  with  3n  dinmetem. 

Incidentally.  I  mav  sav  that  when  I  Bee  the  aky 
»w»y  from  London  I  heeome  aware  of  the  great 
di«adv«ntiige  one  labonrs  under  in  London,  and  1 
am  almost  ready  to  give  up  trrinc  f«  we  anything. 
I  un  siirpriBed  at  Mr.  Gundibe rt  s  tailnrc  with  41 
•nd  7-">  Cygni  as  I  saw  thpin  fioth  the  moment  I 
tuniod  the  tclesciipc  upon  them  and  measured  the 
ADglei  'Mm'  and  a3lt=. 

X  iliw  Cawionei*  has  a  faint  rnmc.  in  the  direo- 
tionofiJM°.  Thiaunotucw.liutl'diauinfinthe 
nme  din-ction  i«  a  ni«  triple  utar,  the  P.  A.  of 
Ijoth  rti«i«  hoing  aboot  |(r'  +.  and  diitancea  12" 
ud  i4". 

2  ioai  haH  n  faint  mmr/  at  abont .">',  well  known; 
out  at  IBu*  +,  ahont  sy  rlistnnt  ii  another,  inli 
third  in  Name  direclinn,  a  little  more  distant. 

2  Z.iM  ha>  faint  c.mtj  nt  HI"  W,  hcaidca  three 
mure  distant  unet. 

1  nhoold  like  l«  nik  Mr.  fi:iudihert  (letter  ^ITB.'!) 
if  "acnitercd"  light  !>  o/fth.*.!  /'u«iiJ  rnuml  bright 
■tara  in  reflector  ?  Docs  he  not  reenrd  thii  as  proof 
in  goo-l  nir  of  a  ntirrur  defeotivB  at  edgel' 
SeooQdJy.  Doea  a  refrnettir  leave  the  enviruna  ol 
itar  ijuiir  clear,  or  ia  there  not  aumo  obtruaivo  blut 
ootatandinB?  Ilr  letter  L' 111117  which  Mr.  Gandibert 
hopes  Bomcone  will  anniver  :  Doe*  he  not  think 
i>    be»e  left  alone?      Tt  nppeari  to  me   to  lu 

If  a  8jin.  mirror  dooa  not  mi»c  a  disc  with  3C 
nnd  tiWi  It  i»  defective,  nn  donht,  providing  the  a 
ia  good.  A  fiin.  achrn  profluces  a  mneh  larger  diao 
than  an  8Aia.  mirror,  and  a  amall  aperture  will 
show  a  diar,  whfn  a  larger  will  not,  in  had 
Mirnir*  uru  not  a  failure  un  bright  ufare ;  they  per- 
fi>nn  WtCer  than  refrautiirH  li  u-^anl  sute.  The 
guntn  I  knuu'  nothing  about ;  tiut  it  in  only  un 
Bmall  atsr-i  one  reijuiroB  n  giant,        ""   "-■ 


co- 


ot thi 

pageiiot 
thru  ugh 


With 
'■  K.  M." 

Falko 


OFESATtOir  OF  ABIATETTB8. 

I.] — As  ou-uj)eration  offers  numerouii 
,  and  (o  none  mure  than  to  luuutoura,  much 
dunblo  infornuiiiim  reveived  through  the 
at  pmaont  reluctantly  abandoned 
want  of  fBeility,  could  bo  put  into  prauticf 
niahei  rcaidiiig  iotlic  a.%me  locality  to  juii 
ng  a  workshop  in  eommon.  Hero  could  h< 
1  ])rdctical  interchange  of  ideaa,  motivi 
.  iiiininimnm  ooat,  andmuDh  else  not  aeoew 
.  BingU-  worker. 

thi*  object  in  view  I  hIiouM  be  happy  It 
icatc  with  any  Liverpool  reailura  of  Uie 
will  ing  Ij  1  eo-opcratu. 

Wm.  Johnaon. 
«r  Hou,.e.  Palkner-aqivup.',  Liviriiuul, 

UICBOSCOPIOAL. 


batter  for  working  with  ilieniieroacoiif)  it,  I  think, 
evidently  one  which  can  be  "ettled  only  by  enperi- 
ence.  It  amounta  to  this:  "Taking  a  given  aort 
of  object,  and  a  givun  putttr,  by  which  can  you  tut 
bCTt— daylight  or  lamplight"?  for  whatever  tiree 
the  eyea  Ism  will  be  Icbh  likely  to  hurt  the  aight. 


e  the  golden  rale  to  be  not  tu 


and  anyone  can  tell  by  hia  feelinga  when  _,  „ 
atrainin)!  them.  I  would,  therefore,  say,  "Take 
into  account  the  kind  of  obiceta  you  look  at  moj ' 
the  power  you  are  uaing,  and  the  light  which  in 
yonr  command,  and  do  not  attain  your  eyes."  Of 
coarse,  a  candle  or  a  gaa  jet  in  a  chani^lier,  ace 
thorooghly  bud  r  but  anyone  who  can  alfi  ' 
microscope  can  aluj  afford  a  paraffin  lamp ;  an 
diaphragms  beneath  the  stage,  with,  on  occi 
the  turning  down  of  the  other  lights  in  the  i 

enable  the  light  to  be  regulated,  an  as  to  lui 

power  which  in  at  all  likely  to  lie  used.  The  point 
la   to  get  neither  a  daiiling  illumination,  ^'---'- 

killa  the  object  and  fatigues  by  cxceae,  nor  : 

light,  whereby  it  is  an  effort  to  aee  details.  When 
anyone  first  takes  up  the  micruacope,  hia  ey< 
ache,  bocanao  thia  way  of  looking  ia  an  unnan: 
way  of  employini;  them  i  but  this  soon  disappear 
and  I  presume  tile  rule  ia  to  leave  off  an  soon  i 
watering  or  irritntiun  in  conspicuously  felt.  Th( 
are  much  sooner  felt  in  those  old-faahioned  ii. 
strumenW  in  which  the  obaerver  loolra  atiaigbt 
downworJii. 

Aa  *u  magnifying  power,  with  respect  to  which 
two  corrcapondcnU  wrote  the  week  before  laat,  ni 
aimple  general  atati-ment  can  lie  made,  since  (eer 
tain  technical  matters  apart)  it  varies  with  thi 
distance  between  the  eye^lans  and  the  front  lens  it 
the  objective — or.  practically  speaking,  witli  thi 
length  of  the  microacupe  tube,  at  the  tffr)  extremi 
ties  of  which  these  arc  placed.  The  evepiecc.  whicl 
is  pushed  in  at  the  top  uf  the  tube,  had  two  lenses 
in  It,  the  lower  of  which  is  called  the  field-glai 
and  the  upper  the  eyeglass,   and  this  second 
iisnally  set  in  a  longer  or  short*!  projecting ''nosi 
Object-glasses,  again,  may  be  short  and  stumpy. 


long  a 


i  slender; 


t  the  ■ 


f  the) 


length  in  all  microscopes.  The  farther  from  an; 
of  these  causes  the  op<irative  part  of  the  obicctivi 
ia  from  the  oyeglaaa  the  greater  is  the  amplifyin| 
power.  Thus,  a  distance  of  I5in.  will  give  thricL 
the  magnilication  of  one  of  nin.  The  standard 
distance  i*  tuin.  The  same  objecHilaH  will  m 
iuit  a  lung  and  a  short  tube  ;  one  which  has  bet 
made  for  the  one  will  not  work  well  with  the  othr 
ibet  this  in 


ohjcct-clasaes.   Again,  pushing  the  eyepiece  iip's 

J tiie  tube  has  the  same  effect,  as  tuminl;  tl 

and  ftiN  as  fur  i 


effect  as  tumin];  thi 
collar  of  the  olijoctii.'e  to  and  fnN  as  lir  a<. 
distinelntwi  of  view  is  concerned.  Hence,  with 
~ves  which  have  no  screw  collar  or  ''adjnirt 
ainii'l  ■il'lml  r''"r  may  be  aonght  for  by 
B  tbt  eytpiipc  |i.p..  the  brass  fitting  which 
IS  the  vyeglaiv  anil  the  tield-glaAS)  up  and 
.  The  fartJier  the  eyepiece  ia  pulled  out,  t' 
peatcr  will  the  amplitiwtion  be ;  and  a  change 
the  mi^^ficatinn,  though  a  leas  cmsiderablu  or  , 
'  T  alaq  produced  by  turning  the  collar  or  ailjuat- 

Unt  for  a  given  length  of  tube,  with  a  given  ob- 
jective and  eyepiece,  the  eyciiieco  being  in  a  certain 
.g_  pushed  fuily  home — and  the  ohjec- 
^;  Its  adjustment  in  a  certain  determinate 
position  (if  it  has  an  ailjnstmont) — with  these 
provisos,  1  Bay,  the  macnif ymg  jiower  may  be  found 
in  cithiT  of  two  waj-s.Tjoth  at  which  suppose  that 
an  object  of  known  siic  (e.g.,  a  stage  nuorometi 
is  being  looked  ut.     For  either  way,  pnt  a  sti 

_  . ^__  jiu  ^jjp  (tagc,  and  hring  its  divisit-. 

Then,  to  estimate  the  magnifying 
power  longhlv,  lay  a  measuring  rule  across  the 
-.L-ige,  and  took  through  the  microscope  with  both 
lyes  ojien.  One  eye  will  then  see  the  divisions  on 
iie  micrometer,  and  the  other  those  on  the  rule; 
md  then,  for  iiutancc,  if  a  division  of  a  hnndredtli 
if  an  inch  on  the  micrometer  eorrosponda  to  one 
if  an  inch  im  the  rule,  the  power  used  is  one  of  a 
hundred.  To  estimate  more  accurately,  it  is  iieces- 
a  cimpra  lucida  or  a  Beale's  neutrnl 
r.  Turn  the  microscow  till  iU  tnbc 
horituntal,  and  lay  a  sheet  of  white  paper  on  tl 
table  pcrpendicniirly  beui'ath  the  eyepiece.  On 
which  the  reflector  or  camera  lucida  has  h«in  tiled. 
On  placing  the  eyo  just  above  the  edge  of  the 
{irisni  uf  the  cnniera  lucida.  or  over  the  niund  hole 


1  the  Reale' 


'.the lines  on  the  m 


still  keejiing  the  tube  hori?j>ntal  {and,  if  ni ^, 

lupportmg  it  in  that  [lositiou),  so  that  there  is  the 

>ame  di»tunce  between  the  eye  and  the  paper  us 

there  is  between  the  eye  and  the  stage.    Get  the 

light  again,  and  with  a  pencil  dot  down    on  the 

pa[ier  the  diitancc  between  two  of  the  micrometer 

s  a»  they  areshowu  ou  it.     Measure  with  a  rule 

distanoe    between    the  dotn;  ayd  the  latter, 

divided    by    the    foruier     gives    the    magnifj'itig 

>wer.    Thus,  if  seven  thousandtlis  of  au  inch  by 

le  micrometer  moaaure  4in.  by  the  role  -I  -i  "^tj-j 

--     ■  =  571.  and  oTt  is  the  ampUAcation. 

The  amplification  aiSorded  by  a  determinate  com- 
bination— of  an  inch  with  a  B,  a  quarter  with  a  C, 
or  whatever  it  may  be — under  given  circumstanecB. 
ia  tlic  prrsliiot  of  their  separate  amplification  under 
those  circumstances.  ThuB  the  same  magnifying 
ofidKouiabegivin  by  an  objective  mag-l 


nifying  ten  times  and  an  eyepiece  magnifying  five 
timei;  and, on  the  other  band,  by  an  objeative  witli 
a  magnifyingpower  of  five  and  an  eyepiece  with 
one  of  ten.  The  microscope  is  intended  for  the  naa 
of  these  two  things — eyepiece  and  objeative — con- 
jointly; and  attempts  to  ascertain  their  separata 
magnification  must  either  be  rough,  or  pre-sopposo 
the  use  of  special  apparatus.  But  the  aliove  sup- 
plies an  easy  means  oi  ascertaining  how  much  one 
eyepiece  or  objective  magnifies  more  or  less  than 
another,  with  tLe  same  length  of  tnhe,  and  allow- 
ance can  easQy  be  made  for  diSerencea  of  length. 
Huppose,  for  example,  that  either  of  the  methoda 
described  in  the  laat  paragraph  has  been  tried  with 
an  inch  and  an  A,  and  the  magnification  has  been 
found  to  he  fiO,  If,  when  trial  with  a  C,  leaving 
the  inch  in  its  place,  the  ampliticatiou  is  90,  ths 
C  DUgnifies  Ij  more  than  the  A  ;  or,  if  it  is  tried 
with  a  quarter,  leaving  the  A  in  ita  place,  and  the 
amplification  ia  225,  the  quarter  magnifies  <J  more 
than  tlie  ihchj  and  then,  if  the  inch,  on  being 
tried  se]Hirately.  should  prove  to  magnify  ten  times, 
the  A  must  magnify  five  times,  so  that  to  make  up 
the  2'*o  the  quarter  muatmsgnifj'  A&  times.  Or  con- 
versely, if  the  A  eyepiece,  on  being  separately 
tested,  should  prove  tu  magnify  six  times,  the  inch 
must  do  BO  only  a  little  more  than  eight  times,  and 
the  qiiarter  37}  times.  Thus,  if  the  separate 
amplir}'in^  imwcr  of  either  a  single  eyepiece  or  a 
single  objective  be  aoonratoly  known,  those  of  all 
the  rest,  both  objectives  and  eyepieces,  may  easily 
he  compnted.  I  should  certainly  think  it  the  wiser 
plan  for  anj'one  who  doeires  to  enter  into  these  in- 
vestigations tu  have  the  aepuiate  amplifying 
jwiwor  of  one  of  his  eyepiecea  or  objectives  exactly 
nitu-ured  by  an  optician. 

But  if  reference  to  an  optician  is  impracticable, 
the  amplification  of  low-power  objectives  and  eye- 


pieces maybe  roughly  measured  by  the  following 
?ss ;— Take  a  low-power  evcglaaa  (e.g.,  that  in 
■>)   or  a  low-power  objective 


e.g.,  a  -in.),  and  suspend  it  steadily  (for  juslauuh, 
ly  a  loop  of  wire)  over  a  tinely-divided  scale,  so 
hat  the  divisions  on  (he  scale  are  in  focus.  Place 
by  the  side  of  this  a  rule,  and  on  looking  down, 
the  divisions  on  both  irill  be  seen,  those  of  the  one 
magnjtird,  within  the  circuit  uf  the  lens,  and  those 
of  the  other  of  their  natural  size,  outside  its  rim. 
The  two  may  tlion  bo  compared,  and  the  magnifi- 
oatian  ascertained :  and  if  a  camera  lucida  is  avail- 
■  -e.  or  if  the  skill  of  the  experimenter  suffices  to 
istruct  a  temporary  one,  greater  accuracy  may,  uf 


^  .4.    Thus  an  eyeglass,   which 

hen    unscrcwEd    and     n^ed    as    a    aimple    lena 

'.^.,  as  one  of  the  lenses  of  a  triplet),  focusses  at 

1  inch  from  the  object  looked  at  has  a  magnify- 

ig  power  of  ten,  one  which  focusses  at  half  an  inch 

has  a  magnifying  iHjircr  of  twenty,  and  so  on.    This 

-ule,  however,  is  restricted  to  eyeglasses  which  are 

^omposedof  asingle  piece  of  glass;  it  will  not  apply 

/•  objectives,  which  are  made  by  putiiing  together 

■everal  distinct  lenses.    To  eyeglaaaes,  however,  it 

itill  apply  ;  and  by  its  means  the  amplification  of 

in  eyeglaes  may  be  found,  wherefrom  the  amplifi- 

Hition  of  an  objective  used  with  that  eyeglass  may 

easily  be  computed.     For   instaneUjif  the  eyeglass 

magniflea  ten  times,  and  the  total  magnilication 

when  it  is  employed  with  an  inch  objective   is  110 

times,    the  inch  by   itself  must  magnify  eleven 

*'7ncs.    I   say  when  >I.  the   eyeglass,   is  employed 

Jth  the  objective;   but,  as  a  rule,  il  is  not  em- 

ploywl — Le,.  is  not  employed  a(aae.  in  the  ordinary 

'".e  of  the  microscope  another  lens  ia   also  em- 

oyed.  which  is  screwed  in  ut  the  lower  end  of  the 

'epiecc,  and  is  called  the  field-glass.    The  use  of 

:is  tens  will  easily  l)e  found  out  by  unscrewing  it 

,.jd  taking  it  ont,  as  has  occasional!}'  to  be  done  in 

cleaning  the  eyepieces.    The  tield  will  then  be  seen 

to  be  small  and  dull,  and  the  magnifyingpower 

will  he  altered.    To  estimate  the  err ect  of   a  gvien 

ove/iirrr.  tlicrefore,  first  ascertain  the  amplification 

rif  thcey(j)/H«— ij;.,of  the   lens   nearest  the  eye. 

This  may  be  done  by  ascertaining  the  lonrth  of 

focus,  which  is  readily  obtainable :  for  in  ordinary 

— i.e.,Hnyghenian — eyepieces,  the  tield-glaes  is  fixed 

n  tlic  foiius  of  the  eyoglaaa,  ao  that  it  snffices  to 

ncasiire  tho  distance  of  the  one  from  the  other. 

Secondly,  ascertain  how  much  the  eyeglass  magni- 

ietwith  an  objective,  ithieh  may  bo  done  by  tabng 

iff  the  tield-gloss,  and  evaluating  the  totoJ  magnify- 

ng  power,   aa  described  above,  with  a  rule  lud 

croM  the  staec,  a  camera  lucida.  or  a  Beale's  re- 

iir.   Thirdlv.  screw  on  the  ficld-alaM  and  repeat 

'         ■      '  •„  which  will  show  the 


the  proceaa  witli  the  rule,  ic. 


question  may  be  ascertained  by  an  Abbe's  aperto- 
mcter.    The'ao  are  sold  by  Mr.  Baker,  of  Holbom. 

'"  '    dy  worth  while  getting  one  for  the  soke 

_le  microscope,  however  desirable  an 
apertumeter  may  be  as  part  of  the  stock  of  a 
microscopical  society.  But  the  angle  of  apertare 
answers  to  the  obliquity  of  light  with  which  an 
objective  will  give  a  bright  field.    Every  objective 
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I  },:■ : 


31  lU- 


r>-  lEiv  l«  •■FtiicHKd 

l;-!iJi«     fn-m     tU 
!-';i*r.    Tnm   tht- 


••s.  Hbr :  swl  'in  turning 
rli,;  i,:nt  l.y  whi.-h  ■•  - 

"i  ti.w'":'^  ill".-  t,'r.li..! 

h<:  i-'In:  1.1  wlii^b  it  diir 

iiifl;  i!.;-..iijh  which  the 


wat«ran4  Ki2  f-n  •• 


■t  find  ibc  nuiniit; 


in«  ibc  nuiniitv — stil 
:~which  )i:i<  th'?  abovi 


lUs.  A  =  angle,  and  B  -  '■ 


'.'.'ar?T'.HVi,M 


<.f   ..i.-rii:.: 

:-".-.:i.i  til., '\A.  .^  iiiim...-i°ii 

Hpi-rt::;-. .     I" 

;••  lu:.!.,;.;  in  ■I'lj-jrtiii!  tv  havu  im 

11113:1,'*.-     :;,> 

■■.ir.      .,r    1..-.  ..:■  a  thirty^i«h  uf 

r.  >'irc'].:.  h  : 

i;:.f    ;i!i.-r..-   w..iil.l    hr   3 .  ^iiul  the 

Kim..    ..f    j- 

-    ■■-7,  -.vlii,!!   w.,;:M  1,«   the    X.A. 

•  S    n-Il    :al 

.ij-tiv-,      All    ..ItjtctiTO  of   /W.y 

th«     X.A.. 

':'    ..r     NA.    -174.     iTfAild    admit 

/•-."fiiiji.-.  ■> 

ra-.::L  liKlit :  .iIil-  .<  (Jr/.v.  «■  ,.f  X.A. 

-  :>  IiHl.'h:  iilul  irtlP..f/-.r  tinifsthe 

iili-iUnr-.-,  nr  ■ 

.■  .\.A.  ■;;.-..  »-..i-,;j  ifimit  -;«-*"  tini«« 

«' lun-Ii  liVI. 

.     .V'/.i-  -17!   >■■  (:iTiiir..j;lii.at.Jrj  the 

Mnc  ..f  1'.-: 

y<i-2;i';  ...'h 

■- ■I'.L.'tlves  iii  tVL'i(->:  thiiHi!  auflcs  iif 

nl*!rcar.— !a- 

..f  A..V.-,  ..r  v-"-.;!..  ii^aiKiir. 

vviy  f',i,r.  nin..-,  hiiJ  ^^xt^■^ll  tiliu.-.  M 

lU'inh  lib-ht  .1 

.,!:  ■  ..f  1..-. 

AVith  thi-,  ■■ 

l%:iiit:.i:.-.  h-.wiv./.  ii  LimjuiiK.d  wh*i 

i*  f;f  luuiv 

liii.-|«^;-  .1   lii-fuf.-; — The    dv|jth   ur 

thkkn :--  :.i  ■ 

<■■  -.Ijjt.-:  wiii-h  i*  in  t•c■a^  at  irtico 

.timi.-,-;!..  ■  ... 

Th  ■  t.,:i:n.  .,f  ih.^  S..\.  {lt„  at  the 

*i«,i  -rf  luJf  t 

■  iUDii-  '■!'  :.i»rt>im  iiuuwi-^b  Thus 

U)ljCCtiv.;h     1. 

th-   ^ly.-.L-   injh,,   wonl<l   hare   . 

•■  ptncll-iLU-.-i: 

;^c.V'.r.  :ii  iri4i:.ilUi].i>f  rc^imtivtlr 

K  'iaart«r.  a  n:::-ii. ;,,'..[ :;  ^ixtvtnth  ui  that  iKwwHjfril 
l.y  nn  r.l.i(...iiv., ..,  .\,.V.  :.■.  H...u.iv  an  i.bjtnivi; «( 
!'«:  ttn>-til^r  :.:..-rir.;  wjli  Klion-  ut  ime  view  buth 


lliaeLfV 


Lhtr  wlinl';  tLi.;kii('-4  .ii  r,  -L-'.'liou 
the  UtWi:*  <ii  i)'ilyi:i^tiiii  unit  tlinir  fapinto;  whiln 
with  m  hiL'h.;.-  I'.zi.-K  "U'!  jsn  will  hovo  to  U  nut 
'.nt  irf  frWH  I .  ■,'■;;  :.:i  .thcr  iu.  A  thinl, «.  ik.int  of 
diffi.Ticnwl..:v,-,viiI.Vi.;;:l  hi^h  unslcil  f>I)j«ctit-eii 
hat  n-„'i:nl  t  ■  i\:..:i  j-.v,\r  iJ  "n.-Jving."  or  ^hirtt- 
inj!  lii  'ii-iin'T  „i,-,.--.  !l!:i:  lint ;  i,r  (In,  d.«.ly  «et 
tufli'th^r,  ii^u:i.iiv:,:iuj  fin<l  hi-n-  ih;  rnk- ii  that 
fcir  miry  iil  t.r  .S.A.iui  -'..jVi-iii-i-  will  the-irrtieally 
>h'>w.  viiUiiut  1  K.iiil'.ni'jr.  iiii'l  ^iih  n^tml  linht. 
»H  rtlih  liiw,  <.i.:.,t..  !■>  CD  iiith.  ThiB  the  duUim 
J'ltHf>.iH»iaH..!i«l<,iiin  axe  uljuiit  .Uji.ii  ti  lui  iuch. 
Ti)  nliiiiit  tho:a,  tJii.'nJurf,  u  .iii:n':rir'iila]>trtan>  uf 
*Jt.  ^lT^r'»lIv]iul;^•illl  p.ngidiir  uiHTture  "f  lij' 22", 


..  _  .  ,  *t;fEii(._._  __ 
air  Kit  Jtyi  Icn.^,  ul!  that  in  n< 
i-inc-tiiblc  ihu  ^ii'iit  uf  Iiilf  iti 
fr.™  ir:ii.!h.  liy  tJii-  alwvf  .u, 

ovliK-ti) — t :;.,  i-itjiiiii^-  il-i  !,ii;j 


ird/'ll 


bj.:rtiv. 


,axs 


If  thp  iibRclii-u  a  ui 
'ii-inuiif  hnlf  iixunsli'i 

i;.li..-.i  l,v  thf  iniJt-Y  uf 
iii.;h  it»-nrks(r-33furi 


D;.'  ihii  tabid  tho  numerical  aperture  .uf  >njr  duf 
'•j'.'L-tivi;.  whi>w  auule  i*  givm  in  ciilumn  A,  ii  th- 
i.rr-^pODilinL'  miTntivr  in  iviliunli  It;  tboi^iftii 
,  tho  A'.A.  U  -il'T,  Bad  «i  on.  Thp  X.A. 


— . ^  abuut  ■I'i  f or  cvtry  3' a*  uf 

■pcrtnre;  littweeD  liii' uirl  70'  by  sLuat  ■OIH;  Iv 
twccn  7U'  anil  Wi'  by  abinit  iil'i.  and  lu  forth,  th. 
cuminanlly  dlniinitlijog :  m  that  ufccr 
>"  Du  appreciable  ulvimia([c  it  gninia]  h; 

. LiL  anxw.    iiup(i>in>.  then.  ■  ilay  iibjcotivi 

ha«  an  nnsle  uf  awrturr  uf  Mi'.  Tlie  increaie  of 
N'.A.  fur  every  •2'  Xf  uf  anglu  U  in  that  part  uf 
table  ahuDt  -010.  iir  'UUS  fur  everv  'Mt :  nu  thai 
the  Xj^.  f.ir  lio'  i*  -I^T.  that  fur  ll>]'-  will  bclh 
Xtfil.  To  aiKKrtain  tlio  X_\.  »f  a  wat«r  ur  uil  i_ 
meTfihax,  the  Dumber  xtiiiulinj;  in  column  1)  agaiual 
itsanglein  culumu  A.  ur  funni!  by  Ibe  i~       '~~ 

|H>rtiiHial  uurts  mu«t  be  mnlliplinl  by  1  .    

rrapevtivcly.  Fnruxamplc: — Unestiui:  Whatiiithe 
aumcrioal  npcrtiui!  of  n  water  inunvrskn  ubjevUve 
whose  an^c  (if  ai>ertuTe  i<  lliK'?   AjiHwer:  By  tho 
table,  (he  sine  of  half  |ii7'  W  ix  -HM  ;  ixnil  a.»  in  that 
ncigbbvurhuul  (he  rate  of  inrreaK  fur  uvrry  i' 
ia  about -VI%  ur  nearly  -WS  tut  every  ^W,  theaine  ._ 
jl'oT  half  l"tl^  wUl  be  abunt  -tW,    Multiplying 
this  by  1'^:!.  wr  have  l-<>i>ti,  tho  appruximate 
merical  aperture  uf  tueb  an  I'bjective.     QucKtii 
^Miat  ii  the  X..\.  uf  au  uil  objective  whu>.e  an 
in  Inl'?    Aniwcr:    The  tine  of  half  l.'iU'  in, 
column  B.  "Wi,  anil  cuniiidcrin}f  that  the  rate 
inureaie  in  tlul  |«rt  uf  the  culnmn  i*  between  i 
and  -OO-i  per  £°:iir,iir -(Kill  per  iHi*,  the  »inu  uf  half 
l-'il'  will  be  abiint  'Wtfl,  niniH>r|ncnUy  the   5..\. 
=  -MM  X  1-53  =^  1-17.    Qucatiun:  .\n  oil  objective 
H  Mated  to  have  lu  X.A.  of  I'SJ:  what  onght  its 
mule  tube?    Answeri  J  UHtnii  the  X.A.  in  obtained 
fri>m  the  nnmber  in  culonin  It  by  multiplvinn  bv 
l-ui  and  Yn  l-Xl  fur  uil  and  fur  water  ulnectivra 
[enpectively.  hi  the  niunl>cr  in  culnmn  B  which 

li  to  their  ai^lc  may  be  found  by  dividiniF 

by  l-SI.  Then  I-ii  f  l-.W  =  -H:!-.  Jliit 
by  reference  I'l  culnmn  B  it  will  be  found  that  'i4h> 
curTe»|Hnid«  to  1  Ki',  and  tliat,  tlic  rate  of  increase  is 
there  nearly -Old  per  fW-;  h>  thut  the  aiiEle  iiusbt 
to  buratherleai  than  il<i'.  Quctticm;  To  water 
u>d  (ol  ImmcTsionii.  uf  what  apcrtuie  khuiUd  an  air 
objective  of  13it>  theurvtieolly  curreiipond  with 
nxpcct  to  lu^t.  penelratiiin,  audrexulvlng  power  i* 
Aiuwcr:  TheX^A.  »f  such  ndry  objective  ii -Vj-I 
tiy  ciilunu  B,  .\i  tu  the  water  immenion,  then, 
■{■SI  V  l-:«  =  -iKiJ:  and  ai  tu  the  oil,  -HSl  -i  |-J2 
=  i:W.  i^  in-tpeetiou  of  tbc  nearcut  nninben  bi 
ihexe  in  vulnmn  II,  it  will  be  Been  that  the  onji'lc  of 
'*"!  water  lnunerf<iuD  wuulil  he  W,  and  that  uf  the 
Mimewhnt  lean  than  7j'  (nmrc  exactly  71'  oi\. 
Thi:  rtiiiolving  ninver  ut  objeiitivep  aim  varici 
with  the  kind  ut  light  wlurrewith  they  are  niod. 
^'he  niuuber  jfivvu  uIhivo — !>iit  dutd  ur  striiv  per 
loeh  fur  every  111  o[  X..\.— i*  calculated  fur  light 
tuniing  from  aUiut  the  midiUe  of  tbu  njiectrum, 
ind  bavins  a.  wave-len|[th  of  ■.>JU9/i,  iirut  rather 
oorc  than  half  a  luicmaiillimetre.  This  it  about 
1  liftj-thauBundth  part  of  an  inch,  a  millimttre 


taiihiT 


liijili-angled  ul 


bi^nE  ■.1!<l7in..  or  rather  Iru  than  a  trenty-bf 
un  inch,  and  a  niivroniillimcirc  >>rul>>inga 
Mndth  f.f  1  millimi'irt-.  The  rehilving  po«. 
iTra-»>u!  the  wuv~len~ia  •-hi.nenK  •>  ihiti 
vtJ.;!.  wfco.0  vilirati.jD-  ari'  "iifi  loo".  h  ir 
^T^uvrlhaii  in  the  red.  w'jere  the  vibmti'nj 
ii  length  i.f  liJ/i  •/r  avat;  \m\  eve^une 
•\i^nV  "f  h:t<  <j-AD  objective'  and  hit  vw\ 
•A  I  hem.  and  1  ctadftt  tha:  in  whit 
1  hi.vc  made  with  lisbi  which  1  hav 
tempted  to  gil  "f  a  single  wave-length.  I  hiv 
mwFc  by  vajrneneij'  of  illtuuinatiuD  than  I 
gaineil  in  oifcr  way:  and  whatever  light  ai 
u*>.T.  h-:  mat!  i;..;  eipict  ib-j  atiual  perf'ita::! 
an  ubjcetive  iti  ciiiuj  ltd  theoretind  cspshi 
tta  tbl>  w.iold  MippuM  two  impossible  Thinij 
ideally  perfect  nbjective  and  an  ideally  p 
miccosorpisl.  IIii;h-angled  glaMCi  aze  n^in 
cult  111  Uto  tlii'.u  low-«igled.  licctite  ihey 
XaxM  oliliiiDO  lii;ht.  They  are  t.Imi  mure  diffii 
make  uf  ihe  Kime  degree  of  escellenee. 
nose  uf  an  objective  be  nnncrowed — aprucef«i 
is  iii-t  generally  adviMiblc — the  inner  ucU) 
facing  iiurfaee  uf  the  friint  len^.  which  is 
iittf  it.  will  be  nf^n  tii  )>e  onvex.  and  the  I 
lliv  angle  'u  the  nvire  the  bead  ibut  fonct 
iiruiiihen  tu  Ijciiig  a  i-iihero.  .\  low-aiigls 
jci-iivc  tnm:.mit~  the  light  to  the  eju 
fi-uui  near  ibe  ■ummil  of  thia  beM : 
in  iir.L-  of  higher  angle  .it  ii  lienl  alxj 
iwn  tuG  si'le<.  the  back  lens  of  the  < 
;  1'T.uder.  ur  being  tit uated  mi  a^to  \ 
unihf  r,iy>.-indiriiniinilthem  to  the  cyepieci 
a  luw.angled  lenii,  thcrefnre.  onlr  the  fOam 
the  Ticad  and  the  nvighbourhoud  u£  it  need 
accurately  wnrkcil  to  ihape.  the  more  dopin; 
of  (he  liiL-i  lieing  i.'nt  off  ur  tixed  in  the  iirut 
or  the  light  from  tbem  being  arrenxed  by  a 
which  ■lliiw*  "iil.v  the  rayifrum  near  tbc  mid 
uf  the  ubj^rr-gbsii  lo  paxn  upward.  Bm 
ilijf.'tivu  the  back  surface  of  ibe 
leni  ua*  to  oe  wi  irked  true  down  tliia  flope.  a 
further  dumn  the  greater  the  an^le.  Thii 
course,  mure  ililhcult .  and  consequently  higb-« 
lciue«  are  opt  tu  be  more  delicient  than  luw-i 
in  the  ciactnp'9  with  which  the.v  bring  to  a 

"  "' froai  every  [art  of  the  glaM.    I 

airrc«pondingly  ^catt-r  care,  thti 

..       _. .  ..idy   tu   be  Ticking    in    eolouilo 

dvliuiiioD.  or  IhmIi,  even  though,  in  vinne  of 

greater  angle,  they  «how  cl<i<cly-6<'t  dots  ur 

which  a  lower  augKil  objective  with  i-harperij 

tiun  wiU  nut  exliibii.    What  is  called  dehoiti 

tlie  mmit  vultuihle  piiwer  uf  «howing  ouiliue*- 

(h<-  margins  of  dialiima  3i  lines,  anil  nut  u  li 

ami  it   freijuently  happens    that    a   high-ti 

objective  will  Ibruugb  ita   apertnrc  showd-j 

ntriic  on  difficult  dintomH ;  but  will  *how  Xbia 

an  indUlinct.  a  filariiw.  or  a  milky  field,  i 

:lineiL  thoi-e  uf  the  v4^  or  of  the   midril 

II  and  I'ague.  ;uul  where,  cunsequeutl j.  drMj 

ucture — ntbiT  than  duts  and  Btri.T — are  din 

_  even  indeeipherable.    This  milkiDcii  am 

distinct  neiw.  huwcvor,  may  ariiie  apart  frm 

fault  ill  the  objective  itself,  merely  liecausrit 

1  pruperly  "  adjusted  to  cover,"  and  i  A 

nt  uf  ilio  Kcrew  cullar    will   uftca  t 

right   in  the  most  striking  way.   I 

aiiglcii  need  a  xcrew  collar  more  than  low  a 

■  '     finally,    high   angles,   nrttrii  p^rib-a,  I 

r  the  eovering  glass  and  the  ubject. 


iif  experience),  I  made  a  machine  to  worS  il 
'"^  '  bine  has  been  N>  suceeflaful,  both  u 

kinc  perfect  snifaces  and  ahorteiiiiil 
ptocosa,  that  1  am  nure  luany  of  my  bmther  i 
teurs  in  optical  work  will  like  to  hear  of  iL 
ordinan-  method  uf  procednm  was  to  griai 
hrce  glass  plates,  cither  upon  each  other  or  i 
nctal  diE^re.  Inburiously  scraped  tu  fit  a  Whitir 
lurface  plate.  This  was  done  hi  get  rid  ri 
rregiUariticij  which  ciist  in  all  pieces  of  ctdii 
plnlc  glmu.  The  glass  plate*  were  then  to  p 
-ind  lignre,  and  1  am  Kure  that  everyone  ww 
ried  it  will  agree  that  it  is  moit  tedjou  w 
However,  with  the  little  machine  I  am  aboii 
dexcribe,  the  fine  grinding  and  consequent  pi 
ing  it  dune  away  with,  all  that  is  necessaiy  b 
tu  i>ecnre  the  plate  uf  glass  in  the  machine 
Ijnicecd  at  once  to  ligiirc  it. 
,  The  machine  is  mottly  made  uf  wood,  and  ia  i 
a   numiier   that   anyone  can    make   it  or  gi 


moilo  uf  hard  wood  in  this  mannc 
piece  of  wiKid  is  bored  to  fit 
piece  uf  lin.  gas-pipe  j  ibe  w< 


Jy  on  to  a  tl 

then  umwil 

'heels   woilt  <i«i  three 
bedet  themBdine.   ' 


,.JiidlcJ.ti\-ouint         

S«-pip  of  the  wheel  P  Is  m^med  wiUi  ■n 
rc.id  at  P  to  prevent  tiis  buff  ilifphc.  ' 
gnide  (J  i"  made  of  a  piece  tA  itrong  (atk  i 
with  ,1  piece  cnt  out  at  the  end  X^  n  aa  to  il 
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S  Ui  xlido  caail;  throoffh  it;  tfae  lowe:- 
the  guido  has  a  slot  in  it  for  ftdjiuting,  and 
ped  tu  tho  bed  of  machine  with  a  unaU 
40rew,  At  G-  Ikre  two  fairleoder  poUeyi 
cutton-rcela)  tot^s  tbe  baud  from  pnUej- 
iiUley  H,  which  i>  fined  on  end  of  a  bJowIj 
Lg  Abttft  in  a  manu&ctory,    tho   pnllej 

amatsor  cannot  get  hui  nuuliinc  turned  h(- 
rforoe  have  to  tam  it  hy  the  handle  K. 
nuBt  be  drilltd  on  faeo  of  whml  A  foe  tht 
iiiR,iiaon   F%.a;BnU  whole  No.  1  will 


ahoat  ^in,  from  centre,  a  wood  cap  muBtbe 
1  lo  vrheet  A  to  cover  the  hole  for  the  na. 
Phe  centre  of  hole  No.  2  moat  be  ^in. 
from  the  centre  of  A  than  the  centre  of 
■  1.  and  the  uune  for  holeg  4,  5,  6,  The 
(Pig.  1)  la  to  keep  the  rod  S  iteady:  the 
is  of  iron.  Jin.  broad  and  jiin.  thick. 
1  Mn.  diameter  is  drilled  '  thronsh 
N  for  liie  pin  at  the  back  of  t£e 
lo  paM  through,  aod  it  mart  have 
Hxition  on  8  that  the  polutber  will  be  moved 
ittances  on  each  aide  of  the  c«Dtre  D.  Sop- 
the  glais  diaci  are  2in.  in  diameter,  (he 
14  moBt  be  l^in,  and  2iQ.  in  diameter  re- 
It  be  of  lead,  Jin.  thiek,    Tht 


aboQt  iin.  in  diameter.  The  pitch 
ree  groove*  made  in  it  with  a  atraightedge, 
g.  n.  The  top  of  the  polisher  moat  not 
■e  i^in.  below  tie  underaido  of  tho  rod  S. 
iahcr  will  rotate  rtry  steadily  on  laming 
Jiine.     The  method  of  bidding  the  glaaa 

the  face-plate  ie  ia  prinoiple  the  aame  aa 
^d  by  that  teacher  of  toachera,  Mr.  H,  A. 
,  of  Stourbridge,  for  specula.  Pour  tacka 
;.  «)  are  driven  into  tho  f aoe-plala,  caoh  dis- 
in.  from  the  centre.  A  piece  of  etrong 
I  tied  lo  tacit  No.  4,  pasecdronnd  :(,  J,  and  1, 
d  lo  the  wood  acrew  Z,  which  has  a  small 
lied  through  it.      The   gla^  T   rests  on  a 


iently  ti^ht  to  hold  ..  „  ^.^. , 

1  three  circular  pieces  of  glaaa,  2in.  in  dia- 
ad  jin.  thick,  chooee  the  three  beat  snrfacea 
[u  with  the  colour  tert.  (For  a  full  erpia- 
if  this  beautiful  l«at,  see  a  letter  by  onr 
and,  Mr.  Braahear,  <i  Pittaburg,  on  p.  99, 
iL  of  EKQLiaH  MbCHANIC.)  Scratch  with 


u  fik>  iiti  the  three  wont  HiirfACeB  tho  nuDihem  1. 
'-',  :i,  fo  distinguish  them.  Having  formed  the 
fnijll  polisher  on  disc  No.  2,  pat  No.  I 
nil  IIk'  face-plate,  and  adjust  the  guide  C. 
i.n  a-,  (■.move  tho  polisher  ,\,in.  over  ench  side  of 
Ihi  clriBB,  and  place  the  crankpifl  R  so  as  logivea 
'hiikc  'if  iin.  (ie,.  to  move  adee  of  polisher  Jin. 
"virpilgeof  glass).     Koir  polish,  using  rouge  and 


-lifhtly  concave.     Now  polish   c 
■'(me  Uaslh  i/ lime  ns   No.  I. 


iiTi'SiiI'iritics  will  probably  have  disappeared,  and 
<iii  ii-fiting  1  and  2  together  the  surfaces  will  be 
f...."'l  u,  bo   regular   concaves.     All   that  i.  iiow 

^il  ia  to  dcpresfl  the  cdao  until  the  surface  is 
T^  do  this,  form  tho  largo  polisher  oa  No.  2, 
„..,.  pUt  No.  1  on  the  face-plate,  and  without  altering 
the  stn.ke,  polish  for  4n  minutea.  Then  polish  No.  I 
'      "le  aame  time,  and  again  test  them  together. 

".iioavity  will  be  found  to  have  diminished. 

iii.ivacrankpin  Rone  hole  farther  from  centre, 

■J  tin  polish  for  2i)  minutes,  and  test  aa  before. 

Ll.ly  the  discs  will  t>e  now  almost  corrected, 
i.  w  more  poliahings  will  finish  them  without 

.;  lo  lengthen  stroke  again.     When  the  con- 


iuily  ii  very  imall,  each  disc  must  be  polished 
niy  t.ir  a  few  minutes.  When  the  discs  show  the 
^riill-'l  bands,  or  one  tint  all  over  the  surface, 
:acL'  wurking  them,  and  proceed  1«  work  No.  3  in 
>i  --.iiiiQ  way.  Aa  the  parallel  bands  might  be 
r,i'iin-.J  by  a  perfect  concave  and  perfect  convex, 

t)i  'nd  ia  neoessary  to  test  them  with.  Host  prob- 
lily,  h..wBvei'  all  three,  when  fitted  together,  will 
miv  th,i  parallel  bands  (mine  did)  without  farther 
irric  t  urn.  I£  not,  they  moat  be  corrected  by  a  few 
iiruiK-.'  poliahing  with  tho  large  or  imall  polisher, 
-  I>y  tillering  Idie  atroke  a  reanired. 

Til  ^iie  an  idea  of  the  rapidity  of  the  process,  I 


the  discs  on  a  piece  of 
wood  fur  Bome  minutes  lo  regoiu  equality  of  tem- 
perature, ami  then  lift  them  up  on  the  piece  of 
wood  to  examine  them.  Do  not  hold  them  in  the 
bands.  Do  not  jump  at  once  lu  oonclosions  about 
the  iignre  of  the  Hats.  Two  perfect  planes  will 
]iresent  the  following  appearances,  which  are  de- 
jiendent  on  the  tliii.'kness  and  regtJority  of  tl^e 


Rim  •>(  diif't  |iarticles  separating  the  discs  :   Firstly, 
the  dines  may  show  unu  tint  idl  over  the  »urfaoc  ; 
th^s  shows  the  dise»  arc  in  ve^  good  contact,  and 
are    ojiticully    pi'rfecL    Secondly,  the    discii  may 
show  the  brood  parallel  bonds  if  in  good  contact, 
or  narrow  parallel  bands  if  not  in  very  good  ood- 
tset;  this  also  shows  optical  |K'rfcction.    Thirdly, 
the  bands  may  be  irregular,  showing  that  the  daat 
particles  arc  uneven.    Care  must  be  taken  not  to 
-^  too  long  a  stroke,  or  tJie  edge  of  fiat  will  be 
■ncd  down.    This  process  is  so  simple  and  au 
thoniughl}'  uniler  control,  that  anyone  who  follows 
'ut  these  instructions  wiU  be  able  to  make  perfect 
lanes  with  the  utmost  ease.     If  anyone  tries  it,  1 
ope  ho  will  make  known  tho  results  in  "  Ours." 
C.  L.  Tweedale. 
Rnahbal  House.  Crawshnwbooth,  near 
Rawtenatidl,  Lancaahite. 

WHAT  la  "CSBATIOK"F 

[347i;8.]— In  letter  24720,  page  .11,  "F.R.AS." 
aa  given  ns  a  definition  of  the  term  "  creation," 
s  he  understands  it.  For  my  part,  I  would  rather 
.ave  had  his  definition  of  tho  term  "ovoltttion  *"; 
lUt  he  ma;  perhaps  yet  favour  ns  with  this  also. 

think,  however,  that  in  stating  precisely  what  he 
nderstnnds  by  "creation"   he  has,  by  removing 

&canse  for  misapprehension,  done  well. 
0  seems  to  imagine  that  in  mj  commnoications 
I  this  subject  I  have  been  oonfonndinf; "  creation  " 


son  for  i 
icte  the 


might  b 


,"  and  his 


need  of 

the  appearance  of  an  obiectr— in  so  for  as  we  can 
judge — ex  iiihilo  as  regarda  the  matter  of  which  it 
ciists,  then  1  agree  with  him  that  such  an  appear- 
nce  could  be  described  only  aa  a  "  creation."  But 
ippoao  that  some  now  rnrr(/y  similarly  oppeared 
ithoot  having  been  trnnstormed  from  any  of  the 
energies  known  lo  as,  I  would  call  this  also  a 
"  creation,"  and  1  woidd  like  to  know  whether  or 
Tiot  he  wonld  refuse  it  tho  name  ?  I  have  further 
applied  tho  term  "creation '*repeatedlv,  and  that, 
a(Mrt  from  the  ninffrr  in  which  these  became  evi- 
dent, to  the  Hrrt  appearances  of  new  and  previonsly 
non-existent  characters,  whether  mental  or  physical 
without  evoking  dissent  from  "F.R.A.S.,'^  even 
though  in  letter  -J44Ua,  page  HfiT,  I  asked  him 
diri^ctly  whether  or  not  he  l«iolc  cicoption  to  it. 
Wo  have  every  reason  to  believe  that  during  the 
■ngreasivc  history  of  our  jdanet,  new  and  pre- 
onaly  non-exiatent  organic  forms  and  characters 


appear. 


"Crca 


'ilhout  for  one  moment  a 
hat  they  consisted  of,  u 
rhich  before  had  no  existence  in  our  material 
niverse."  If  "  P.R.A.S."  or  other  correspondent 
suggest  how  otherwiso  these  ma;  have  been 

--Ight  about  —■■ '    ._  a--.-—  i.n 

Until  this  ii 


VAmmI  (•  Ml  MSOLOB  MMOKdJffP,  SqHtnOtr  18,  1B86.] 
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the  truUi  stand  dikjti  more  exact  and  aricntifio 
Ktonad  when  they  either  refer  thenc  difficulties 
3ireetly  to  "Creatinn,"  u  I  hiive  defined  it,  or 
numfully  and  pratninently  ukniiwlcdge  the  iniaffi- 
oiencj-  of  "  Natum!  SolBclion";itr  «  to  aeconnt  for 
organic  nature,  than  <lu  thusp  who.  tii  Boreen  their 
isnorsnce,  ucrihe  the  pheiuimenu  tn  a  iiMiaJled 
.1. .  ....._,_.:__..  _.u:_u  ..ijjj,  pB„^t  AeSne. 

nee  OS  a  nomrfete 
H.  B.  V. 

[ii7B9.]-—Tu-C:  dictionary  deGnea  it  ob  tho  act  uf 

oui  only  reialt  from  n  eentrc,  aiid  a  centre  ia  some- 
thing, the  delinitiun  in  wrung— that  is,  nu  argn- 
ment  can  reanlt  from  uuUiiiLg.  Take  a  mineral 
solutiun:  itonlT  crjatallisen  at  ii  niirmal  or  central 
temperature,  which  is  iti  visiUe  creation.  Yet  wo 
" '-aow  it  ia  there  in  a  hiehor  or  lower  tempcra- 


Uie  propertiea  of  the  m 
Tegetablc  aeed,  or  anln 


higher . 
which.  I 


emla] 


-e  all  Bi 


independent ; 
imtoplainn.  the 


:o  thia  cdntral  temperature,  higher  in  dome,  lower 
in  others,  without  which  life  U  tubdued  or  quie- 
■centj  bat  not  fur  tuog.  for  a.i  the  centre  changes 
so  doea  the  tem]ie™tnrr.',  and  the  IeiWM-  thfi  tem- 
perature the  more  iiuiignilicnni  are  the  moqili"- 
logioal  chaoaca.  Yet  the  centre  Li  inde]  -^-- 
■cnt  and  analyac  the  eeod,  egg,  or 
interior  ceniro  e:tnnot  lie  found;  it  la  mo  qbo|>. 
The  mort  developed  need  ia  the  nniiin,  and  notwiui- 
atanding  itN  I'cgiilaT  furmatiun,  itii  real  centre  uf 
crcutiini,  both  p:i~t.  preaent,  and  f  ntuce.  ia  hidden. 
I  fail  to  Kco  nnylhiiig  mj-atioal  oi  apidtuol  in  thia, 
unlei^.  indeed,  a  ghu^r  of  an  onion  ia  in  tho  market 
fur  credulity  to  jitjiro  at.  For  why  ahimld  our 
Tomanciata  atii])  at  the  Tortelirntr-  clawi?  Why 
not  terrify  the  i-e^ctnHo  and  miuenU  world?  Hot 
no — for  an  "  heat  la  nniler  the  njieci.il  guidance  and 
■■Foaters  Pliyi.ii>- 
ot  ri  rcDipicDl  of  a 

very  alight  indeed. 

Mid  iif  all  other  natural  phonamenai— vii.,  they  M 
proceed  from  a  centre,  and  exiat  by  cuntraat  nr 
opinaition.  In  my  last  letter  I  left  a  breach. 
Which  I  hoped  woidd  hare  been  entered  by  some- 
one. It  would  have  been  a  friendlj-  viait.  and  I 
abonld  liarc  taken  it  aa  a  kiTidneaa,  as  at  preaent  1 
am  all  alone.  I  (|uolcd  Uocthe:  ''Mutter  iuld 
h>ve  nu  exiiit«nec  and  be  in  motion  withont  mind, 
and  neither  can  mind  exiat  withont  nuitlcr."  He 
ahuuld  have  oaid,  "  neither  can  mind  eiiat  (an:!  lie 
ill  mUhii)  without  matter,'  Here  we  have  a  cen- 
troat.  How  ao?  In  the  different  motion.  \dw, 
directly  we  admit  an  ingoing  and  an  outgoing 
current  in  brain  or  ncrre  function  (n'Jc  Baatian. 
of  the   Mind"),  we  mual 


government  of    the 
logy"),  and  at  Togotntion  ia  n 
bighcr  natural  (y  I  heal,  wu  mu 
aenaihility  in  thia  i"-    ■'  - 


■The  Brain  an  Orgi 

dw  admit  a  centre  ._   

I  and  mental  ci 


Ve> 


e.  for  the  brain  ei 


Lud  depart  from, 
with  a  different 
iiunot  tell  what 
it  might 


Phninlugists 


..-.    ?rthuughtwithjuurhandi'    1  have. 

Phninlugists  call  (his  a  reflex  action  ;  but  thia  is 
""'     ~  ' when  they  csperiinent  onaheariless 


u  <rf  life 

Ofite  to  the  motion  of  matter 

For  example,  let  us  take 

Tual  degree  u  .-ij  ■.     A  Polar 


d  beat  VI 


a  the  highcii 


lr"m  the  aenlXi 
originatea.  v 


.    J'  or  few  degrt 

aee  two  oppiiaite  kinds  of  v 
which  can  extend  tA  infinity,  but  the  centre  ia  the 
only  place  ur  form  where  cxtrcmea  meet.  Heat  lu- 
lapid  vibration  diffni^a  and  radiates,  while  cold 
eoagnlatea  and  contraeta — quite  a  ililletent  action 
from  the  aame  tcjnperiture.  'Ehcn  snupoae 
Guethe  had  anid:  Heat  can  have  nu  exinence, 
and  be  in  motion  without  ciild,  and  neither  can 
oold  exist  and  be  in  motion  without  heat — be  would 
have  been  correct,  but  only  becanae  beat  and  cold 
■re  dependent  for  their  ptudnctiun  on  a  univenal 
centre  having  ita  ilegree  imprc>>eil  on  the  moat 
minute  form  aa  well  us  on  the  whole,  yet  quite 
independent  of  the  individual  form,  whiuli  ha>  its 
beginning  and  end  t'l  ami  from  the  centre.  The 
motion  or  action  of  the  body  or  matter  ia  external 
o^outward.  while  that  of  the  mind  ia  internal  or 
inward ;  yet  they  both  act  from  a  univeraat  centre 
whiah  is  the  life  uf  the  creature  created  in  a  form 
for  UK  boti)  budilj'  and  mentally  two  in  one.  Ail 
thia  is  mechnnicul  and  nothing  mysteriii 


a  table,  chair.  Isthc, 
tJie  centre  where  it  j 


from  the 
hiug  th! 


[34770.1— 1.\-  reading  over  the  letters  which  have 
appeared  in  "  Oura  "  on  "What  ia  'Creation'?"  I 
faU  to  ace  why  creation  ahould  be  aoniuch  objected 
to,  because  whatever  evolution  ma</  explain,  or 
iretH  to  apla'iH,  itdoea  not  do  away  with  the  neces- 
sity of  creation,  nnleaa  evolution  means  that  things 
bejan  to  be  of  themselves.  Now  Darwin,  in  hia 
"Descent  of  Man,"  p.  i;5,  says;  "The  qnostion 
whether  there  exists  a  Creator,  or  Hnler  of  the 
universe,  haa  been  anawered  in  Uic  affirmative  by 
the  highest  intellects  that  have  ever  lived."  AndHr. 
Herbert  Stjcnoer,  Darwin'a  '"great  philcwopher," 
speaks  in  hia  later  works  of  an  "  iniinite  and  eternal 
Energy  from  which  all  thinss  proccod."  That 
looks  very  like  creation  and  belief  in  a  Creator. 
Bcnidea  giving  evolution  its  utmost  due,  it  only 
puts  the  handle  a  little  further  back ;  for  after  all 
Miid  and  done,  tho  enigma  is  atill  nnaolved,  "Did 
the  fowl  ur  the  eggcomo  first?"  or  why  shnald  two 
nnimnla  ftd  u^n  the  aame  jiastnre.  oil-cake,  and 


nailing  stock   ... 
Traffic  ei 


Rates  ai 

Government  duty    . 
Comjienaation      fci 


personal 

Compensation  duriage  and  loss 

of  guoda 

Legal    and    Parliamentary    ex- 
Steamboat,    canal,  and   harbour 
expcna 


■  case  beef  ar 


n  the  othci 
? 


[^1771.]— THE    pnblioation    of  the   retiima  re- 

Inting     to    railway     capital,    traffic,     and    wurk- 

'   c  expcuaea  for  the  j-ear   lUii,  together  with  the 

xtcaienta  uf  the   chairmen    at  Qio  half-yearly 

leliug*,  have  onee  again  ilirocteil  special  attention 

tlie  decline  uf  firat  and   second  class  traffic  and 

the  inore.iHe  of  third.  al«i  tu  the  decline  in  goods 

affie.    The  tutul  capital  shows  an  increase,  tho 

rceipta  a  decrease,  and  \9ii  additional  miles  of  line 

ive  t-i  be    worked,   onaequently  a  decline   in 

iviilenud  miut  reanlt. 

The  following  tables  give  the  summaries  of  the 
!tunufur  the  year  1HS4.  and  it  will  bo  noticed 
lat  even  in  the  present  depression  of  trade  Mie 
third  ela-iii  ahowa  an  iiiCTcnso  both  in  numbera  and 
eceipts. 
The  total  receipt  uer  train  mile  was  a  littleover 
a,  1 1^,  (rill'oii),  and  the  working  exponsca  -It.  II^A. 
ill'ol'J.'ahowing  a  net  profit  of  nearly  is.  4d.  (i71'7) 


;  of  miles  run  by  passenger 
a  by  guuds  and 
y  mixed  trait 

Total 

rABSBSOKR  TRAFI'IC. 

Number  of 
jonmeyi. 


Total •£87,21 7,1BT  £)l 

[=i. 
(>ExGluaiTCofi:u2.06l)reoeiTedby  XortliLn 
T  working  other  lines,  but   iDoInded  in  al 

Total  reccifitii  as  above  ...£TO,.'i±3,G4S     =   ££K 
Total  working  expetiaea  as 

■       ■ 8T,ai7,lil7      =     lil 

'lit  therefore    S3,il0j,446      »     3S 

r  of  miles  run  by  pa»- 

„  r  trains  increase  i^. 

Num&r  uf  milcg  run  by  goods 


acralti 
Number  uf  miles 


Receipts, 
34,683  6;!(l  £3,4X1,0 17 

1  „  „  «3,26S,2M    8,105,008 

Third    6UB,144,101   17,(;06,O«l 

Season  tickets  l?'^!,!)^)  „  1,T63.4!>I 

ilK.  lio,  „  4,074,9fl4 


Total 004,991,860  £JiO,0-ll>l-'iO 

rioODs  Traffic. 


Weight  in  tuns. 

Lmda  traffic 7u,7l2JI!IO 

lineral ]B3,aiS,Da(! 


I(«»ipta. 

i:^o.H7H.!lllR 
15,i>Jlt.lii'ill 
lj;lT,7H0 


Total a.'iSi,:iL'7,8S^!      i::l7,il7(i,»Li'i 

Milks  Open. 

Miles  of  railway  open  rilst  Doccraher.  l«8a  IK.'ISI 

,,  „        opened  during  year  IHSl...        1B3 

Total  miles  oiiencd  3l«t  December.  JSH...  l8,Si>4 


Number  of  locomoti 
X  umber  of  passongoi 
Number  of  vans.  « 


l'MMl.4il4.3ii7  =  £lG,5l 

RKCEIPTH.  Increawof 

raffic  ...  i:,1U,inU,4oU  =      K.'.S 


WOBKINO  BXPEHBBS. 

CMt 

ToteL    wad 

aiuten&nce  of  way  and  worlu. 


neralc 


r^ 

f6,ti2SL&39 

1.9.17,631 

a9B,n77 

0-, 

.  IBa,G.i7 

If 

302,400 

fr 

.12.1.900 

V 

i.no.-,,4is 

4(;i,T!W 

(r 

53,848 

an  by,  mixed 


e  1,311 


Nomben.  Reec 

Decrease.  Deer 

<lr«1aas  paaaengers  1,800.3.18  lift 

Bud-clasa       „            .1,831,664  *•■ 


PasBcngcra,  three 


..  decrease  J,lit5,irj 


riuuds,  Jru 

Mineral „         fi,870.l'J« 

Total         „  7,06.'i,'«J 

Attention  should   here  be  directed  to  a  i 

important  question,  which  muat,  at  no  vervdii 

date,  be  practically  ci      ' '       ■      " 


,   and  the  deetes 
tr  mile.    With  a  deoUue  in 


receipts  per  mile.  With  B  deoUue  in  bu^ncaa, 
certain  that  compctiti-in  hecomeii  much  mere  xn 
' "'  '^  is  a  miatoke  to  run    utielcbs   mileage  i 

in   trains,  aimply    fnr    the    sake  of  nog 

competition.  Oniing  the  year  1884.  the  paaa 
mileage  was  iucreaaed  luit  less  than  4,9ti7.7a4  m 
""  L-  is  great  reason  t'l  lielieVi;  that  alargepv 
is  extra  working  Is  due  tj  the  running  of 
(,  which  do  mjt  pay  half  tir  even  a  qnarte 
tho  working  eipenBes;  indoed,  the  i  '' 
ligiirea  and  priMifs  that  there  are  train 
which  do  not  average  six  uasaengcrs,  attd 


nueni 

claBs  compartments  uu  t: 

needlessly  increased,  ofte 


^  the  total  wi^ 
caaaing  the  rnmui 


-educing  the  number  of  usoleaa  empty  traJM, 
:hB  removal  of  empty  carriages  from  otha  tn 
working  expanea  can  be  very  ooruiderjblj  rei 
without  curtailing  the  aecumiiiiidatioD  gira 
the  travelling  public. 
Sept.  ».  Clement  B.  Strstta 


COSSBOTINa    SOHSW& 

[3)773.]— In    rogETd    U-    Reichel* 


e  that  form   i 


. ibcr  that  in  cutting  loaj  *- 

a  die  ia  sometimes  fixed  aa  a  kind  of  nsvc 
atay.  uppuaite  to  the  V-tool,  and  called  -the  doc 
Thst  ilie  should  act  partly  like  the  Euid 
Roichel's  arrangement,  first  process,  except  ih 
doea  not  uontrcd  tlie  tmTerse.  Hare  n"; 
friends  noticed  that  when  they  nut  the  atock^ 
dies  uu  to  a  lathe-cat  screw,  14ie  handle'  d 
stuck  advance  with  a  slight  ai 
the  very  slight  drankeonea 
tho  lenglh  of  the  handles  ? 

I  hope  "J.  K,  P„"  Mr.  Wcnfaam.  amToIhers 
think  t!ip  snbieit  wcirlJi  their  attention.' 

P.  A.  I 


It  Ihi  EKOHSU  HECSAmO,  bepUMher  IS,  1886.) 


!PT.  If,  1885.  ENGLISH  MECHANIC  AND  VORLD  OF  SCIENCE  :   No.  1.069. 


BT. 

ti.'wLt  (letter  UliSS,  p.  >■;  ~i 
a  in  loy  panci  on  the  objectB 
'.  II.  fil  Amiconiedt! :  I  found  the  cnmti  abont 
g.  in  Henchcl'g  acale  in  the  aalninn  of  IS7fi. 
I*  nldom  been  mcunied,  the  only  resolts 
atoms  beine  Dnwe^'a,  u  quoted  b;  Smyth, 
lumhams.  I  do  not  thinlc  there  ia  any  prob- 
r  of  ite  b«ing  TBiiBible.  X  saw  it  eaaily  with 
Lha  other  evening.  P.  iii.  I  Cjgni  (S  2763) : 
Il  mentions  the  aeorast  rumfi,  the  one  i.p. 
his  Dembowaki  givea  2-2&'I'' &7T,  9'2  magni' 

and  ohaervea,  ''  Ve  a'b  tmu  quarto,  mil  h 
1  lontana " ;  FnuilcBa  ditlsncei  are  under- 
2  1666  Cygni ;  Derabowgti  aaya,  "  1BB7-697 
BDlare  £10  vedo  due  Btellino  di  lO-a^ande 
iza,  ed  una  doppiit  eaigua  aogaente."  Power 
id  a  field  of  H-g'  diameter.    No  meaiorei  of 

Tery  diatant  atari  are  knoim  Ut  me.  I  do 
now  of  any  »tar  neai  ths  conu  to  Ve»  at 

liO'  ±  i  hnt  there  are  donbtleaa  many  little 
abont  there.  Mr.  Dowiett  doei  not  aay  hoK 
» the  ronei  his  suspected  star  ia. 
[ht  I  aak  "F.  B.  A.S."  (letter  S4739)  to 
r  reperuae  Hr.  Neiaou'a  article  on  Hygioua  N. 
le  AiirB«.   HigliltT  for  September,  1H79?     I 

Mr.  CaproD  forgets  thM  all  editions  of 
sr'e  map  were  moat  carefully  eiamined  hv 
andSchmidt;  moreorer.theoopy of  Midler's 
le  refers  Ia  eihibitf  any  amoDUt  of  ''  aoim  " 
er  the  moon.  My  own  idea  i«  that  the  map 
teation  wa«  probably  swallowed  by  some 
iona  tuRle  in  AscenaioQ,  and  rcscaed  ^fi'^ 
fter  B  serere  fight,  in  whioh  the  map  suffered, 

9  (tar  near  OS  371,  mentioned  by' Mr.  G&aAi- 
a  letter  247.15,  p.  Si,  ia  prohsbly  tw  faint  and 
li  to  have  beeo  noticed  by  any  double  atar 
rer,  O  S  measured  un  one  oTening  a  distant 
;.  at  267'B'  47-8",  which  ii  Uie  star  mentioned 
Ueatial  Objecta."  Strove  occasionally  mea- 
promiuent  eCars  of  thia  kind  when  within 
a  doae  pair ;  but  he  would  iiDOre  any  faint 
t  a  much  smaller  distance, 
96T  haj  probably  closed  up  alightly  ainns  itd 
rery  1^  X ;  bat  there  haa  been  no  chauee  in 
igla,  E  givea  65'  (J-4"  +  as  the  mean  of  three 
1^  eetimations  in  1832  and  1834;  he  never 
h1  the  Stan.  In  X  0'4'  answers  to  a  real 
ice  of  0-bT.  O  E's  last  measure  in  1866  ia  re- 
l  by  him,  as  the  stars  wore  not  seen  divided, 
he  distance  ta  misprinted  0'63'  for  0-33"  in 
lill.  De  could  only  get  vague  elongations 
ds  79°  and  68°  in  1862  and  1S6e  with  powers 
id  670,  In  IBG9  he  jadged  it  to  be  single.  A* 
ara  are  nearly  equal,  SohiaparoUi's  angle 
1  be  diminished  by  ISO".  The  star  was,  of 
^,  only  slightly  elongated  at  Milan.  Perrotin, 
le,  found  the  dleu  elongated  ''d'unc  mani^re 
le  sensible,"  with  a  power  of  1,000  on  the  Iflin, 
a.  The  latest  measures  are  Eneelmann'a,  who 
S-tV  :  O-i-i-  :  1883-94.  As  Mr.Gaodibert  will 
le  change,  if  any  hu  occurred,  is  only  in  the 
ice.  1  am  astonished  that  he  tliuuld  aec  it 
ited  with  en  low  a  power  aa  370  on  8itn.  I 
lable  to  identify  the  pairs  near  ,3  64  (^2&h7). 
,  Oandibert  woujd  give  the  approximate  dif- 
:eB  in  S.A,  and  Dec.  between  any  oew  pair 
da  and  some  known  objeot,  1  ahoiUd  have  a 
'  chance  of  being  able  b>  identify  his  noroi. 
Jie  same  field  "  is  a  trifle  vague,  aa  the  field 
■e  fiO-  diameter  or  only  6'.  3  144  and  14fi  are 
bnt  euiDOt  be  Mr.  Gaudibert'a  pair,  which 
^int^and  insignificant.      I  saw  the  objecta  I 


help  thinking  that  many  of  Mr. 
-t'a  elongations  of  eitiemely  close  doable 
due,  aa  he  mentions,  to  a  prior  knowledge 

.!.:„„.  -f  ,h. ;,..      Ti..  f„ii — iog  ]£( 

If  he 


I  puaitiona  of  the  cnmiln.     The  foUi 

se  pairs  will,  I  hope,  be  ut  use  to  hii_.     _ 

ongale  S  2367.  he  ehould  aec  these  essily. 


ill  have 

no  trouble  in   finding  them;  but  1 

1  ask  him  not  Ui  refer  tj>  catnloguea  givini 
ogles  and  dlatancea  until  he  has  fooked  them 

I  give  th 

a  magnitDdca  of  the  bright  atan  of 
10  angles  or  diaUncci.  AJltbe  latter 

u^,hllt 

ader  1".      In  none  of  the  paira  does 

!^;.!utj 

eicaed  two  magnitudes. 

h,  m.  s.          .     ,      mag. 

I. 

19  15  42  +  35  20 

2. 

19  62  23  -     2  H2     7'2 

3. 

20    1  21   +   12  37    7-2 

4. 

20  16    4  +  45    0     7'0 

fi. 

31  10    7  -     9  43     7-0 

21  34    8   +  67     1 

7, 

21  53  47  +  60  46     7-0 

22    6  16    f  S9  07     7-9 

28  46  46  +  41  29    7-5 

to. 

2B  65  33  +  3B     0    B-6 

4  19  63  -1-   IS  21     51) 

la 

II  47  83  +  74  24    8-5 

lit  one 

..  .  nios.  pair,  10"  apart.  No,  6  la  one  of  the  stars 
oomposmg  an  B-a  and  lU-0  mag.  pair,  T  apart,  No,B 
has  a  faint  CDRUJ  Rji.  No.  11:  thia  ia  71  Tanri.  The 
~  es  are  probably  correct  t»  the  nearest  minote  of 
and  there  should  be  no  diffioBlty,,Uiereiore,  in 
finding  the  objecta.  I  mention  thia  as  Hr.  Oandi- 
bert seemed  to  have  some  trouble  in  Ending  some 
of  the  objecta  in  former  lists, 
Sept.  U.  H,  Badler. 

THB  Ain>ROUEl}A  ITEBTJX^ 

[24T74.]— Though  ordinary  observations  with 
**  common  tflleacopes  "  of  this  latest  cctestial  wonder 
arc  not,  perhaps,  likely  to  be  of  mnch  service  to 
science,  except  ao  far  as  they  relate  to  ths  photo- 
metrical  branch  of  the  subject,  X  may  be  permitted 
to  aay  a  word  or  two  about  the  DebtUa,  as  last 
winter  it  was  frequently  eiamintd  with  a  view  to 
trace  the  details  deseribcd  by  the  lato  Rev.  Pre- 
bendary Webb  ia  the  Inirlhelunl  Qbiirrtr,  vol.  iv. 
p.  846,  ond  consequently  I  am  Uie  more  impressed 
fay   the  marvellous  change  that  has    taken  place 


ons  i»rtions  of  the  neWa  itself,  which  imtoad  of 
showing  signs  of  gmdually  increttsiog  condensation 
from  the  border  towards  the  centre,  as  was  formerly 
the  case,  seems  to  be  of  uniform  texture  for  some 
distance  round  the  N'ovs,  while  in  the  immediate 
neighbonrhood  of  the  latter  it  sppeara  to  he  less 
ennaensed.  so  that  the  star  Hlande  on  a  compara- 
tively dark  background.  These  observations  were 
m.ido  OD  September  7th,  91h,  and  11  tb,  with  an  8|in. 
CsJver  reflector,  with  eyepieces  magnifying  from 
40  to  280,  one  of  the  su-ciLlled  canala  being  easily 
seen  on  each  oooaaioD.  On  11th  September  there 
appeared  to  be  a  faint  brush  of  light  attached  to 
t£e  Nova  on  the  following  side,  which  waa  at  first 
thouzht  to  be  due  iii  the  eyepiece  :  but  as  it  was 
persistent  under  various  pcwers.  and  was  also 
visible  in  my  4iD.  Cooke  refractor,  it  probably 
answoratotha  "knot  of  lirfit"  recorded  by  Mr. 
Tamujt  (letter  24738).  Tho«.  Owyn  Blgar. 
Eempaton,  Beds,  Septomber  13. 

a 34775.]— Do  EI  NO  the  past  week  I  have  eare- 
y  observed  this  object  and  the  nebula  in  which 
ibappeara  to  be  set.  The  former  certainly  ia  well 
defined,  and  looks  very  stellar  in  the  midat  of  its 
cloudy  bed.  With  thia  gem  in  the  near  centre,  the 
nebula  altogether  wears  the  appearance  of  a  new 
celestial  object ;  but,  aa  its  former  leading  feature, 
ihc  nadrai  remains  eonapienonsly  in  the  same  posi- 
tion intact,  the  nebula  proper  looks  unaltored. 
The  nucleus  is  less  promment  and  less  Inminoos, 
arising,  no  doubt,  ta  coniiaiie,  from  the  greaWr 
brilliancy  of  the  new-comer.  This  star,  being 
devoid  of  diffraction  rings,  appeared  to  me 
to  result  from  its  position,  either  in  or  having 
the  nebula  as  a  background,  (he  soft  haay  light  of 
which,  in  either  case,  wonld  entirely  destroy  the 
□anal  accompaniment  of  rings  surrounding  fixed 
stars,  as  seen  in  the  telescope.  The  star  would  thus 
nssnme  a  planetary  disc  with  atsady  light.  As  to 
the  locne  of  thia  atar,  the  inference  arrived  at  very 
naturally  is,  that  it  is  situated  in  media  of  the 
Qneen  of  Clouda.  But  why  place  it  at  such  a  re- 
mote distance,  where  stars,  as  jiet,  de^  resolva- 
bility  ?  The  fact  of  its  appearmg  so  large  as  a 
star  of  the  seventh  magnitude,  would  supportthe 
hypothesis  (hat  it  and  the  nebula  are  in  no  way 
connected.  May  it  nut  exist  in  space  between  us 
and  the  nebula?  To  place  it  inside  the  nebulous 
region  pre-snpposcs  the  sxistonce  of  a  globe  of  far 
more  gigantic  proportions  than  any  yet  conceived. 
Hitherto  as  nebulse  have  been  resolved,  their  com- 
nimcnt  stars  have  been  scattered  over  the  field  of 
ifinitosimal  dots  of  light  closely  packed 


mbiin, 


r  daat 


but  il 


....  _ .  their  midst  of 

all  compare  with  any  atandard  of  magnitude  that 
haa  yet  been  adopted-  Isolate  it  from  the  nebula 
consider  it  as  a  temporary  atar  infinitoly  remot- 
from  the  earth,  yet  mfinitoly  nearer  us  than  thr 
nshula;   and  thr   — '--■ '-  •'- ■"' 


11  not  intmde  more  on  your  space,  as  anffi- 

lins  been  indicated  to  draw  attontion  to  that 

lint  which  I  have  nowhere  seen  mentioned— 

, ...,  -lat  the  new  star  is  located  between  the  earth 

ind  the  nebula.     The  telescope  has  been  a  Calvet 


Ciin 


with  pi 


yingfr 


Sonthampton,  lath  Sept. 

THE  NEW   STAB    IN   31  M.  AITDROM, 
THE  NEBULA  IN  THE  PLEIADES. 

[34776.]— TiiB  first  opportunity  I  had  of  ob- 
serving tlus  marvellous  object  was  on  the  evening  of 
the  4th,  and,  like  moat  other  observers,  was  greatly 
astonished  at  the  change  that  has  taken  place: 
my  experience  baa  been  the  same  as  Mr.  Ingall's 
(letter  24730).  With  a  hi^h  power  (600)  that  part 
of  the  nebula  preceding  the  new  atar  appearcii  >o 
mnob  decreaaed  in  loatre  as  to  become  almost  in- 


of  thia,   as  Mr.  Ingall  has  pointed  out,  ia 
e  new  atar  has  not  appeared  in  the  centre  of 
the  old   nucleus,  but  some  few  seconde  preceding 

est  the  question  whether  this  new  star  is  really 

^ted  in  the  body  of  the   Andromeda   nebula., 

forming  part  and  parcel  of  tU  substance,  or  whether 
it  is  not  possible  that  a  pre-existing  faint  star,  in 
the  same  line  of  sight  as  the  nebnlB  (but  whose 
light  has  been  overwhelmed  by  the  lustre  of  the 
nucleus  of  the  latter,  and  thoa  rendered  invisible) 
has  not  suddenly  blaied  out  ?    Its  present  condnot 

irtaiuly  bears  some  rcaemhlance  to  those  new  etai* 

hich  V--    -  - 

magnitude.        This     Su>l      nui     uun,     m    uuuin,,    m 

watched  very  closely,  and  if  it  should,  after 
'  '  '  ning  still  more,  gradually  dwindle  again 
risibility,  instead  of  remaining  permanent,  I 
think  it  will  tend  to  support  the  hypothesis  I  hav» 
ventured  to  put  forward.  Of  coiune  1  am  aware 
lent  the  speetrosoope  has  pronounced  it 


further,  to  my  sight  at  least,  it  bears  a  resembisjioe 
to  it  in  its  colour.  Still,  I  mention  the  idea  for 
hat  it  is  worth. 

There  is  a  faint  star  situated  in  the  nebula,  soutb 
id  a  little  preceding  the  new  star.  Can  anyone 
kindly  inform  me  of  ita  magnitude  ?  It  is  held 
easily  with  a  low  power  on  my  12iii.  Calver  re- 
fleuWr. 

As  the  Bobject  of  nebulaa  is  now  liielv  to  receive 
considanLble  amount  of  attontion  at  the  hands  of 
ira,  the  question  of  the  eiisteneo  or  non- 

of    a    nebula    near    "Merope"    in    the 

Pleiades  is  one  which  it  it  well  worth  while  trying 
to  solve.  In  ToL  XLVIIL  Part  2  of  the  Mtmoirt 
of  the  R.A.S.  is  an  intoresting  and  valuable  papeir 
by  Prof.  Pritohard,  "On  the  Relative  Proper 
Motion  of  40  Stars  in  the  PleUdea,"  in  which  it  i* 
incidentally  mentioned  that,  during  the  wb<ri.e 
course  of  the  observations  of  this  group,  in  which 
two  telescopes,  one  of  i2i  and  the  other  of  4iii. 
specture,  which  were  snpplementcd  by  a  third,  the 
De  la  Bue  reflector,  of  I3iu.  aperture  (specially  used 
for  this  purpose)  were  employed,  "  no  trace  of  the 
nebula  was  as  much  as  suspected."  Against  thiA 
we  have  equally  positive  observations  aa  to  ita 
eiistonoe  given  by  Webb  in  "Cel.  Objecta,"  p,a99. 
Small  telescopes  seem  to  have  a  bettor  chance  than 
laive  ones  with  this  object.  Can  any  of  our  reader* 
add  anything  on  the  one  side  or  the  other? 
Sept,  14. 


W.  Ooodaore. 


[24777.1- The  comet  discovered  by  Mr.  Brooki  . 
vas  seen  here  on  the  evenings  uf  the  9th  and  I  lilt 
lery  near  y  in  the  constellation  of  BoOtes,  and  oo 
icllthitwaswell  within  a  triangle  formed  by  7^ 
i,  and  X.  The  telescope  used  is  a  Dollond,  3JiiL 
ind  with  this  sized  aperture  the  comet  is  at  present 
Ufficult  to  pick  up. 

HendoQ,  Sept,  12.  P,  F.  Dnks. 

THE  S.8.  "  AKAWA'S  "  BEWARKABI.B 
BVN  TO  NEW  ZEAZJUn>. 

[■Uns.l—I  HAD  the  pleasure  of  being  a  passenger 
jy  the  Shaw,  Savill,  and  Albion  Company's  noble 
!leamsbip  Araaa,  on  her  recent  (second)  voya« 
jum  Plymouth  to  Tafroania  and  Sew  Zealand. 
«hen  she  accomplished  the  unprecedented  feat  ol 
itcaming  from  Plymouth  to  Hobart  in  35  days  Tl 
lours,  and  from  Plymouth  to  Olago  in  38  dayi 
■presenting  an  average  speed^of   !< 


knots  an  hour  over  the  entire  passage.  Eavtnf 
gone  home  last  year  in  the  N.Z.  Shipping  Com- 
pany's steamer  IsNgariro  in  the  Ihon-uneqnalleil 
time  of  37  days,  1  can  show  a  better  record  than 
Jules  Verne's  '■  Round  tho  World  in  Eighty  DavB," 
for  I  went  round  the  world  in  seventy-five  day» 
actual  steaming.    This  may  serve  to  illustrate  the 

such  a  feat  would  have  been  impracticable  only  4 
few  years  ago.  It  must  be  remembered  that  an 
average  speed  of  14  knots  maintained  continuously 
for  88  days  is  a  very  different  affair  from  keeping 
ap  soeb'a  speed,  or  even  a  considerably  higher  rato, 
during  the  short  Transatlantic  run  of  seven  days  or 
BO.  The  Aravia  could  easily  maintain  15  or  16 
knots  on  a  short  trip ;  in  fact,  she  did  log  1 7  knot* 
in  the  only  really  favourable  breeze  she  had  in  her 
New  Zealand  voyage,  and  ran  195  knots,  by  patent 
log,  in  J2  hours.  The  passage  waschsracteriaed  by 
pecsistontly  unfavourable  winds  and  seas,  even 
where  the  reverse  might  have  been  almost  con- 
fidently connled  upon — in  "running  down  her  longi- 
tude" between  the  Cape  of  Good  Hope  and 
Tasmania.  So  that  there  ia  nothing  to  prevent  an 
equally  quick  or  even  a  quicker  trip  being  made 
regularly."  Except  the  coal  bill,"  somebody,  perhapfc 
n-3l  say.  This.howover,  brings  mit  to  the  main  point 
of  my  Icttor.  The  special  feature  of  the  Araaxi'$ 
recent  pasaagc  waa  that  it  was  aocompliahed  on  ■ 
consumption  of  only  52  tona  of  ooal  per  diem.  For 
a  ship  at  over  B,000  tons  at  an  average  speed  of 
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■e  chuD  of  formi  uid  aUtei  of  etenully 

'."  commita  the  mjitake  of  futcnin^  an 
election  *'  Ml  the  only  factor  of  evulation, 
■in  dbtinctly  caumeraUe  acveral  otbrr 
lis  Beemi  no  proof  to  me  that  "  H.  B.  P. ' 
works  '■  cirefally."  P,  W.  H. 

-May  I  invite  oiir  friend  ■  F.R.A.S.'' 
•r  hit  deSnilion,  p.  !ll  ?  In  it  really  an 
lBii|[uiigD  to  talk  of  cmli'ii^  uiything 
'4>xietiag  material"!'  Wo  must  come 
original  mcmiiiig  uf  the  wiird  "  oreats. " 
P.B.A.H."  ia  pcrfwUyeatitled  to  define 
the  vord,  and  to  adi'pt  the  hud  de"    ' 


t]|C(|l 


er  Conf cMion  of  i'aitb.     Bo 


whether 


it  defioii 


it  forth 


huiinAt  of  hill  Mind  la  pre-ti 

?,  fur  iniUiDCe,  a  nurble 

ilUtcd.  Che  MlUptor  rrcaltd  1 

to  Qiutence,  fur  the  vtatu 

rhle,  but  the  artiiit'H  tlioU£ 

'lilc.    Kinr,  that  is  the  rers  intauinii  nf 

Mtioii  a,  apiii„t  In  lit  u«ir,r„.    ^U 

■pn  tent  hythoWcfltniinsterConfeMiQ 

ly  oduiilcd,  wo  miiit  udmit,  is  merely 


^robubly  tbo  oldoat  embodiment  uf 
iKbt,  tliu  moBt  ancient  of  the  Hindoo 
lit'*.  In  these  the  operation  uf  ereatint- 

aa  the  ombndimeut  uf  thethuoebtur 
iifiQitcSelt-BsintcnteipreSBeii  .",  W, 
r«luiam-r,  not  ai  cidling  noraethiag  into 
itiifnothinc.  Our  own  Sacred  Writinm 

the  fnct  nf  theexpreMinn  of  that  will, 
he  light  and  thorrwoa  light  "i  "Let 
inj!  fcirth."  and  to  on.  There  is  not  a 
ify  tlie  addition  "ont  of  nirthinj."  nor 
ii»ia(ent  with  the  fuller  etitcm^nt  of 
*ii  uf  Msniu  while  the  onlv  fnrdier 
n  the  BubieGt  in  perfectly  consiiitcnt 
hin^  whi»i  are  aeen  were  not  made  of 
1  rbi  apiwar." 

Iinvo  here  the  link  which  unites  f>- 
ippiwing  idcu  eiprcned  by  diffcrei 


and  motion,  and  the  oreatiii. ,  

thin^  an  independent  products  of 
..  It  uliv  the  reeoffniliunut  thciictive 
living  wLl— mind  in  nature— that  the 

licfomea  reconciled ;  and  on  another 

ill  endoBTuur  to  show  how. 


Ti  ih  rather  difficult  to  understand 
me  anj-cme  jinipiiiieii  to  attain  by  naing 
ia  in  a  Daniell  cell,  but  neutrx]  (alts 
mrally  fti  empluye<l  for  many  ye.-uT. 
t  was  HI  used  very  soon  after  the  cell 
;  but  it  it,  perJiap*,  the  very  wont 
n.e,  lici-aiise  it  resultiiinthe  formation 
le  of  cojiper  on  the  cupper  aur&co. 
ruuon-HciiKo  oiursc  ia  to  ttie  the  uilt 
ttiT^tjtelfgcnerateii— viz,  lulphateof 

Dval  uf  partuf  thu  solution  in  the 
rcjilacing  it  wiUi  water.  Keither 
e  acid  prevent  polarisation,  aa  Mr. 
-  I.V.J7) ;_  in  fact,  there  i>  no  polari- 
over-pnahed,  and 
plate,  not  *t  the 


>d 


Daniell,  imleai 
:nra  at  the  ni 

ill.     In  fact.  

rhich  occur  in  batteries  are  ao  incom- 
e  will  save  much  time  and  money  by 
:  what  is  really  Icnuwn.  Bnperiment 
ihc  liHsia  of  kuoBledge,  and  (he  beat 
ing  ia  to  aec  fur  oneaalf  what  oceuri, 
e  l<«s  of  time  to  tr>;all  aorta  of  eiperi- 
Jt  a  principle  to  guide  one,  or  tu  fancy 
11  lind  out  anything  new  by  merely 
.■Bj  thoroughly  dune  in  the  infiiney  of 
ind  thu  rivulta  of  which  may  be  known 


I  in  the  line  ocll  of  the  Danisll  ha 
■ct— to  aeparato  the  line  from  the  un 
,  the  Bidphatc  of  cupper,  which  i»  ii 
nt  fur  the  whole  action  which  goea  un 
same  time  amdnctlng  the  cnrrenl 
icut  conductor,  hut  acts  on  tlie  linc  a 
1  eircaita  are  aet  up  by  a  depisit  o 
itral  aal*j  have  not  tJiia  defect,  but  ar< 
no  condnoturg.  CUffma. 


I  THIVZ  many  of  7<ni  nadm  haTs 


afnll-blvwndentigt.  that  a  mechanic  in  afewmontha 
can  perfect  ^iouelf  in  the  trade.  I  wish  to  keep 
ttrictly  tu  the  mechanical  part,  and 


engineering  traming 


oy  paMing  through 


trade,  and 


nite,  and  hia  fitting-ahop  experience  wijl  d( 
?Mt  fur  hilt),  in  finishing  and  carrying  oat  ol 
work,  and  I  am  informed  by  a  dentist  that  ht 
'Ji  a  week  by  making  fur  thi 
es  no  pass  eiamination. 


._.  thoroughly  efficient 

work  in  a  course  of  practical  leaaons  extending  oTei 
three  niontha,  in  the  oveninp.  ^  mechanics  car 
indgo  from  this  what  in  within  their  graap.  A  nici 
light  employment  which  can  be  carried  on  at  home 
with  an  addition  to  their  iaaomes. 

I  trust  H-o  have  nut  heard  the  last  of  A.  Mallard 
he  euuld.  no  doubt,  tell  ua  more  ;  and  I  look  tui 
his  reply  tu  the  last  two  letters.  A  scries  of  prac 
tieal  jiBpcrii  un  thiti  subject  would  be  esteemed  by 
all  mechanica,  and  it  would  have  the  merit  of  deal- 

ont  in  these  culuniiu.  Keoltaiilc. 


AUTOUATIO     UnSICAI.    INSTBU- 
SBNTS. 

[:?ITWI.]— A  KEW  linei  for  a  further  crplanatiou 

called  for,  lu  "  k.  ^.  L."  baa  nut  clearly  compre- 
hended tho  movement  in  its  entirety. 

If  nutea  represented  by  perforations  in  the  paper 
hail  tu  lie  caught  and  sounded  by  tiie  plunger  pass- 
ing under  the  edge  of  the  vibrating  bar  only  during 
the  short  (pace  represented  by  its  rise  above  their 
tups  very  frequent  miaaing  of  nutea  would  occur ; 
butithappena  that  the  tops  of  the  plunipra,  when 
enaacd  to  fall  out  by  a  passing  perforation  in  the 

Saper,  do  nearly  ulwaya  get  pushed  against  the 
lilted  edge  of  the  bar.  either  at  some  portion  of  iti 
rise  or  descent,  and  then  inatajitly  drop  under  at  the 
topuf  the  stroke;  eunseiiucntly,  having  time  tudu 
this  during  the  greater  part  of  the  revolution  uf  the 
trank,  misses  never  occur,  and  ahurt  inlervala  in  time 
aruthuiequaliaed  in  cases  where  any  alight  irregii- 
laritieH  may  exist  in  the  holes  in  the  p^permneiu 
hnnds.  F.  H.  Wenhom. 


COUFOUVI)   L0C0H0IIVZ8. 

[-2i;!11.I— I  HAVE  been  much  intereated  in  the 
curresnindence  with  reference  tu  the  abuve;  but 
very  little   infurmation  has  appeared  giving   the 

Gwer  or  tractive  force  of  thoae  ougiues,  an  1  ahall 
gUd  tu  seethe  views  of  othcra  un  the  subject. 
In  the  case  of  tlio  large  11. W.  eompunnds  the 
tractive  force  for  every  lb.  !■[  effective  presaure  in 
tlio  cylinders  would  ho,  fur  the  two  h.p.  cylinderi'. 
ihilh„  and  the  one  l.p.  cylinder.  InDlh. ;  this  is  half 
what  it  wuuld  bs  fur  twu  cylinders  the  same  siie. 
Tho  Injiler  preseiiro  ia  IT.'lh..  and  the  average  in  the 
h.p,  cyl  ind  era,  when  cutting  off  at  j  utitruko,  might 
be  12Ulb.,  and  aasimiing  the  back  pressure  to  be 
6ulb..  wo  have  THIb.  at  mean  eHeelive  pressure,  and 
for  the  l.p.  cylinder,  say.  301b.  effective.  This  will 
give  a  tractive  force  at  the  rails  of  -I.S.iOlb.  fur  the 
h.p.  engine,  and   4,uUUlb.  foe  the  l.p.,  or  a  total  uf 

'  The  G.B.R.  cumpuunda  have  a  boiler  pressure  of 
intJlb.,  and  a  trulive  force  of  4<lb.  for  the  h.p. 
cylinder,  and  I'lilh.  fur  the  l.p.  If  theae  figurea  arc 
multiplied  by  the  aame  average  preaanres  as  above, 
we  have  a  Uital  tractive  force  of  li.lOOIb.;  this 
works  out  rather  luw  fur  engines  of  that  aiic. 

1  hare  taken  these  figures  for  the  purpose  of 
comparing  the  two  typea  of  cumpuunds.  and  so  far 
the  N.W.  engines  aeem  tu  have  half  again  as  much 
power  an  the  G.B.R. :  but  having  hcanl  that  Mr. 
Wursdell's  compounds  arc  really  working  more 
eounumically  than  tha  ordinary  class,  are  very  good 
at  speed,  and  start  more  readily  with  ahcavy  train, 
this  being  accounted  for  bv  steam  direct  fiiim  the 
boiler  being  admitted  to  the  l.p.  cylmdei  when  the 
other  is  un  the  dead  centres — mure  than  haa  been 
said  of  Mr.  Webb's. 

The  N.W.  engines  have  every  advantage  on  their 
side — ^rii.,  more  heatine  surface,  larger  cylinder 
cnpacity,  and  higher  boiler  pressure. 

However,  I  hope  someone  better  acquainted  with 
tlio  facts  will  be  g'Hid  enough  to  enlighten  na. 

B.  L.  P. 


pet  IdJograDi   of 
B,    a  little   under 


Tmk  total  energy  ftiired   ap  in 
about    nili.Wx)    hilut-ri 

powder,  or,  in  Englif  ,  ..   . 

|>D0  fuot-tons  per  puund  uf  powder.  The  potential 
energy  of  lib.  of  gnnpowdn  is.  aa  neatly  aa  po»- 
aible,  one-tenth  that  of  lib.  of  co.i],andone-fortielh 
of  that  of  lib.  uf  hydrogen.  It  is  not  even  equal 
to  the  energy  atured  np  in  the  carbon  which  forms 


naUioB*  ^  iu  own  tx 


REPLIES  TO   QUERIES. 


■S". 


'a*  Inthiir  aaimtri,  CorrapBndmlt  anrapui' 
"/  rtqiiiiled  Ib  nUHiioa,  in  tae!t  iialance,  the  liilf 
Humttr  if  thi  qntry  atkti. 


1.— You 

his  ("Baperimenter'a")  illustration  where  the 
neutralisation  lakes  place.  If  the  wirea,  in  the 
first  case,  be  pulled  oil  the  legs  of  the  magnet  and 
bent  into  a  perfect  circle,  it  will  be  found  that  the 
extra  entrent  in  one  half  of  the  circle  help*  the 
other  half  traveliing  round  the  whole  cinde 
opposite  tu  tho  hands  of  a  watch  ;  but  in  tiie  seoond 
case  one-half  of  the  circle  will  be  elookwaya,  oA 
the  other  half  opposite,  clearly  opposing  eaoh 
other.  Again,  you  say.  if  the  oidy  circuit  current 
for  the  extra  current  was  aa  ahown  in  the  sketob, 
through  the  coils,  1  eunld  nnderstand  the  nentraliaa- 
tion :  but  there  ia  the  outside  circuit  current. 
Where  do  you  expect  tu  find  tbc  ettra  current  bat 
in  the  euils  of  the  receiver?  The  battery  curinit 
passes  through  tranamittcr  line  tu  distant  receiver 

i there  ia  no  extra  current  up  Iu  thii  point) ;  bnt 
irL-ctly  it  cntiTs  the  reociver  coils  the  eiti* 
current  commences  its  work.  Yuu  are  quite  right 
with  regard  to  the  action  uf  the  extra  current  on 
the  automatic  receiver  relative  to  the  prolongation 
of  signals  ;  also,  I  agree  with  you  that  ail  the  exba 
current  may  not  be  suppressed ;  but  every  little  ia 
a  help  when  working  at  40U  words  pec  minute.  The 
basis  of  testing  by  R.C.  yon  will  find  in  "  Kempe'a 
Handlwuk uf  Electrical  Testing," p.-tl.'i.— BxPBHI- 
[5n<;49.J  ~  Extr*  Oniranta,  Ac  — That  twi> 
currents  in  the  same  direction,  meeting  at  a  point, 
esn  neutralise  each  other,  as  "Experimenter  of  a 
few  weeks  ago  pointed  ont,  ia  eorlainly  a  property 
uf  current  electricity  hitherto  unknown.  His  ex- 
planation uf  testing  reaialancea  by  the  strength  of 
received  carrents  is  also  very  clear.  The  coils  of 
a  faalrworking  relay  or  Wheatstuno  receiver  an 
wound  difFctentially— that  is.  with  two  equal  and 
aeparate  wires  side  by  side,  which  are  joined  up  in 
multiple  arc  thus.      Thia    arrangement  dues  nut 


lesHin  the  act 
pruducing  ex 

induce  one  ii.  __,   ..,    

wire,  im  that  each  induced 


ra  currents;  but  a  current,  in  start- 
i  one  direction  in  a  wire,  tends  to 
the  opposite  direction  in  a  parallel 
._!.  :_^..__j  .  ttnds  partly  ti> 


cancel  the  other.  It  will  be  seen  that  though  a 
lunger  time  will  be  required  tu  magnetiae  the  core 
tu  a  given  strei^th,  the  core  will  demagnetise  more 
nipiiUy,  which  is  mure  important.  It  has  been 
fuund  in  practice  that  an  increaae  of  speed  ia  gained 

a  this  arrangement.  A  tangent  galvanometer  is 
justed  jby  means  uf  a  movniile  magnet)  tu  give  ■ 
deflection  of  -I'.'t"  with  .'lU  Daniell  cells  or  their 
equivalent  through  a  rcsiatanoe  of  iO.lNliuhma ;  then 

oOcella  through  lu,OUU  ohms  at  each  end  of  the  lino, 
and  the  strength  of  the  current  is  noted  on  the 
tangent  galvanometer.  If  we  gut  a  deflection  of 
\W  the  insulation  resistance  would  be  inlinite  (not 
4111-.  because  in  this  case  we  have  the  resiatance  of 
the  line  in  circuit  tlio);  if  the  dcficctiuD  is  less  (reek- 
oning  in  langenla).  we  know  thai  the  amount  of 
leakage  is  greater,  or.  what  is  the  same  thing,  tha 
insulation  resistance  is  leaa.  A  table  ia  supplied 
which  givea  at  once  the  resistance  curreapimdtng  to 
any  donectiun.  which,  multiplied  by  tbc  number  of 
milca.  gives  the  insulation  resistance  per  mile. 
These  tables  are  worked  out  rn>m  a  formula  whmta 
mav,  I  believe,  be  found  in  "  Kemp'a  Testing," 
wiui  its  pruuf.  Of  cuutso,  any  partial  disconneo- 
Uonon  the  linc  wuuld  weaken  theourrcnt;  hut  the 
linca  are  tested  regularly  fur  conductivity,  and  also 
if  any  fault  of  this  descriptiun  came  ou  it,  wonld 
be  noticed  in  wurkino.  ao  that  in  practiuc  nu  error 
is  made  thus.-W.  8.  H,  Manchester. 

.[iiiJiU:!.] — Extra  Cnrreata,  &o.~l  o^-crluoked 
this  question  put  to  me,  and  baving  been  much 
away  fur  aome  time,  have  only  lately  gone  over  the 
arrears  uf  reading  question*  and  ri-plies.  I  fnUr 
agree  with  the  ideas  exprcaaed  by  "Tolcgraphiat, 
and  consider  that  the  effect  of  the  multiple  aro 
winding  is  not  t^  entirely  do  away  with  the  extra 
current  of  an  electru-msgnet,  but  to  greatly  lower 
itsE.H.F.  The  action  is  just  as  he  pnU  it  on  p.SB. 
As  to  the  other  part  uf  the  question,  I  have  not  had 
penwnal  acquaintance  with  these  tests,  and  cannot 
lost  now  spare  time  to  look  np  the  particular  aub- 
ject.  But  the  principle  is  very  simple ;  and  I  will 
ask  ■'  Telegraphist "  to  read  p.  TIW  of  my  "  Elec- 
tricity." where,  while  the  special  esse  is  not  dealt 
with,  the  general  principle  is.    Given  a  known  re~ 


ENGLISH   MECHANIC  AUD  WORLD  OP  SCIENCE :  No.  1,0 


8»pr.  18,1«88. 


■iitkDM)  and  k  known  B.HJ'- ws  know  the 
whjah  ooght  Cu  ba  indinted  by  a  gul' 
U  a  leu  current  ii  ihoim,  it  ii  evident  aome  new 
oondition   ii   iDtrodoccd.      If    the    dinunntiun   is 

Icnpontrily  iibHiTba  energy,  inch  u  ft  magnetic  or 
iadaative  charge.  If  it  is  permMient.  the  cause 
miut  be  eitfaet  an  opposing  B.H.F.,  aacli  ai  is  pro- 
dnoed  by  electrcdysii,  or  c1»b  a  divenion  of  current 
by  "  leakage."  This  latter  ia  the  oondition  u{  the 
oaae  under  conoid  eratl  en,  and  the  problem  ia  nimply 
the  calcalation  of  the  reaintanee  of  the  "  abunt 
oironit,"  which  is  set  up  by  the  leakage  of  the  line. 
Of  comae,  it  la  eaiy  enough  to  conatruct  a  table 
which  will  at  once  show  this  trom  the  reidiagi  of 
the  galvanometer  when  all  the  other  condltiona  are 
fiie^  anch  *a  the  use  of  n  battery  of  a  definite 
B.H.F^  sod  a  lutal  reeiitance  ao  large  that  the 
amall  variation  of  the  line  wire  itaclf  by  tempera- 
toieaaieof  no  moment.  I4uch  a  table  ia  cunatructed 
from  the  compari»on  of  the  cuncut  due  and  that 
[«ceived  to  the  relation  betwoen  the  circnit  reaiat- 
anoe  and  that  of  the  thunt  circuit.,  which  would 
oarry  off  the  misaing  current  under  the  known 
BJI.P.— SlOMA. 

[&69aii.]— Bail  Bearlnsra.— I  for  one  should 
like  to  aee  thia  subject  thraahed  out.  I  have  ridden 
loQg-bearing  machinea  (Haynea  and  Jeffries'  old 
tangentj  Ijin.,  and  my  opinion  ia  that  when  the 
full  weight  of  the  rider  in  put  on  a  long  spindle 
maohine,  there  ia  a  certain  amonnt  of  apring  or 

ia,  when  the  mnehiDe  falla  on  the  crank  (which  ia 


ib  a  difficult 

liaky  job  to  moke  it  run  true  again.  I  repair  hun- 
dreda  of  machines,  and  aee  it  daily.  Now,  witb 
balla  it  ia  different,  fur  the  apindle  is  sboTt.  anil 
Uierefore  not  Bo  liable  to  spring ;  and  in  caao  of  a 
lall  and  strain,  there  ia  little  or  no  friction,  for  the 
balls  only  touch  on  points  in  oompariaon  with  plain 
bearings.  There  ia  no  comparison  between  bicyclea 
and  engines,  for  one  ia  always  liable  lu  folia  anil 
■tnuna,  and  the  other  is  free  from  them.  If  you 
■pin  a  ball  bearing  wheel  and  a  plain  ditto  bow  di 


Su  aecoont  for  tl 
U)  the  plain? 
like  a  scale  bung 
■oila  hung  on  plai 


le  bulls  spinning  so  mach  longer 
In  my  opinion,  ball  bearings  are 
on  kuif  e  cdgea,  and  plain  like  a 
n  bcaringa.— W,  TAVLOB. 


,  , Q  bearings 

for  "oyolea"  on  the  ground  that  they  are  not 
used  by  railway  engineerSjOarriage  buildera,  lathe- 
niaken,  and  machiniata.  Thia  appears  to  mc  to  be 
*  very  one-aided  and  hiaued  way  of  thinking,  and 
andoubtudlj'  the  deaign  as  tar  aa  possible  should 
b«  adapted  to  the  circumstances  auironnding  and 
gorermnE  the  piece  of  mechanism  in  question,  and 
-ot  tbe  leaat  important  factor  "  — *     " —    '- 


like  mortar  in  a  mill,  and  tfien  washed  ont  by  the 
jil,  instead  of  grinding  the  axle  or  bearings,  and, 
Ibereforc,  I  am  of  opinion  that  there  ia  not  the 
lightest  doubt  of  the  fact  that  they  are  particn- 
larly  suited  for  cycles,  especially  as,  without  unduly 

:e  tetween   tbe  cranks,   it  is 

veil  nigh  im{>aaBible  to  eicttide  dust  and  grit  from 
ftont-wheol  bicycle  beariogs,  although  thia  is  some- 
what essier  with  the  hind  wteela.  If  theframeof 
tycleor  tricycle  were  perfectly  rigid,  and  the  dnat 
..-solQtoly  excluded,  ticn  it  wooldbe  a  question  as 
(O  the  merits  of  the  rolling  friction  of  hard  steel 
'-"-     -Ihatofa  perfectly  fitted  shaft  oil-home. 

_is   I  am    not  prepared  to  go,  and   in  all 

probability  if  the  latter  were  perfectly  fitted,  the 
difference  in  the  friction  would  not  be  mnch  \  but 
■vcn  then,  if  both  were  neglected,  the  ball-bearing, 
wing  to  ita  friction  being  a  rolling  one,  would 
uffer  but  little.  It  ia  possible  that  Mr.  HoBkcn's 
iiperience  is  baaed  on  tlie  cheap  claaa  of  goods ; 
)ut  my  eiperienco  of  a  liabt  Humber  bicycle  over 
ihe  rough  Yorkshire  roada  for  about  1,000  miles, 
resulted  in  my  finding  that  the  double  row  bearings 
for  front  wheel,  not  concentrically  adjustable, 
vere  still  quite  firm,  and  did  not  require  to  be 
luijuated.  Since  then  I  have  used  a  ooncentri colly 
iidjusUblebaU-bearing.withthcresuItthat  Ithink 
they  run  easier,  and  remain  firm  longer  than  any 
■iliia  aingle  or  double-coned  bearing.— E.  J.  S. 

[57118.]— Paper  OapafbriToy  PlrtoUfTT.O.) 
— Fho«phorn»,  three  parts ;  gum  arahic,  half  part ; 
rater,  three  porta  ;  sand,  two  parls;  brown  oxiAc 
if  lead,  two  parte ;  colouring,  one  part,  as  you  may 
ioose !  mix  the  above  together  to  a  paate  fur  uae. 
3ut  let  the  above  stand  in  your  vessel  for  one  hour 
before  mixing,  and  mix  wiQi  oare,- A.  8^  Caatlo- 

[K7!G».]— Boiler  Oonatnictlon.- I  shonld 
Jiinli"T:M.H."  ought  to  get  Mr.  NicboUa'  book 
m  boiler  building.  It  is  c^led  "The  Theoretical 
uid  Practical  Boiler  Maker,"  and  its  price  is  Tb. 
■  believe  it  ia  sold  by  Mr.  KichoUa  himself,  at 
rkpool.     But  anrely  your  correapondt 


good  watcbes  w 


■npl. 


t  the   bearings  a 
rabies,  and  a 


reapeot.  If  I  were  to  adopt  Mr.  Hoakei 
ment,  I  might  ask.  Why  are  roby  bearings  not  uni- 
vtmUls  ami  f  In  thia  onie  the  anawer  ia  clear: 
they  would  eott  loo  mnch,  and  could  not  be  found  in 
■nmciently  large  quantitica  or  aiie.  Thia  bein^  ao, 
it  ii  piOTed  at  once  that  it  ia  not  alwaya  convenient 
to  adopi  universally  that  whiob  may  answer  ex- 
Medlngly  well  for  aome  particular  object ;  and  if 
we  appty  the  test  of  cost  tu  ball  bearings  for  rail- 
way rolfing  Btuck,  we  shall  at  once  see  that  that 
Uone  would  be  sufficient  to  exclude  them  trom 
that  class  of  vehicle;  for  though  demand  haa  re- 
duced the  price  of  b^  bearinga  for  bicyclea  from 
£2  for  front  and  £1  for  bind  wheel,  which  was 
what  nsed  to  be  asked,  yet  the  price  1 
mnoh  when  we  consider  that  the  balls 
be  of  hardened  steel,  and  then  ground  perfeotly 
■pheiioal,  and  that  tbe  collars  in  which  tbay 
nm  must  also  be  of  bard  steel  and  rendered 
perfectly  true,  and  that  eince  the  balla  only  touch 
■- a  limited  area,  a  very  largo  number  of  them 


reight 


liied    I 


then^SO 
that,  we 


withati 

Foi  instani 
inning  order  wcighaSOtoB 
tarings  of  a  bicycle  support  lcwt.,ai 


eavy 


abicvclo 

vidcd  by  .u-i,.  ki-cd  .,uw  uuj.iiiijo, 
ch  =  £1,000.  Even  if  it  was  halt 
once  they  would  be  quite  ont  of  the 
■hy   ball- 


iT  many  other  machini 


r  brpycl 


of  it  in  the 

:  axle  properly  fitted  will 
-  -—  -,ailj 


y  BoeUc 


bearing  of  a  ateom-engi 

Uat  a  long  time,  because  the  shaft  really  Boi 

Introduced  into  it  as  is  found  in  a  bicycle  bearin 
it  would  cnt  ttaelf  to  pieces  in  a  very  ahc 
time.     Bicycle  bearinga  have  not  a  great  weight 


>n  and  Iroocking  a 


ion,  and  a 


vanity  i  bnt  ai  .  ^     . 

no  more  profeaaional  vanity  than  a  potato,  hii  n- 
Inencc  has  no  point.  The  only  diSsrenoe  Mwta 
OB  is,  that  1  know  from  lung  vid  anocaMhl  exp*- 
ience  what  is  necessary  to  become  a  "niperiorMin 
.f  dentist,"  and  he  does  not.— 998  (An  old  mmbtt 
if  tbe  Odontological  Booiety). 

r672M.l— Dentlrtry.- My  object  in  writini 
fas  not  to  convert  A.  MaUard  to  mj  views  (tHu 
.pparently  woold  be  a  thankless  taak),  but  to  lay 
lefore  the  readers  of  the  "  B.  H."  a  short  itatemem 
>f  facta  in  connection  with  tbe  paat,  meaent,  aad 
future  of  the  prof eaaion,  so  as  to  enaWe  than  to 
judge    for    themselves  what  kind  of  _" 


e  ought  t( 


■f nily  lookedaiter  in  the  pnhlii 


[671T4.]— BteuD  Cftno*.— A  canoo  of  that  site 

auite  nnsnited  for  steam  power,  and  the  idea  of 
iaing  the  "  new  steam  motor,"  which  works  undet 
stmoepheric  presaure,  ia  ridiculous,  fur  the  engine 
would  weigh  more  than  the  oanoe  can  carry.  Sec 
the  back  numbers,  for  many  replies  to  similar 
qnestions  {  but  if  you  are  wiac,  give  up  the  idea  of 
pntting  a  ateaiQ  engine  into  a  canoe  of  thuee  dimen- 
iiions.- POKTHOS. 

[571Ti).]— Bftnd-blut.  — The    sand-blast    was 
illustrated  in  Vol.  XXVII.  p.  -la?.     Any  ordinary 


[117176.] — Xloroaoope  Iiamp. — "J.  B."  should 
tee  Ibe  atrangement  exhibited  at  Hr.  Swan's  atand 
it  the  Inventiona.  or  read  all  abont  Hr.  Btearn's 
electric  lamp  for  microecopea  in  No.  flH.'l  of  thia 
paper,  where  there  is  an  illnatration  of  apparently 
just  what  be  wants.- Ndk.  Dob. 

[B7170.]— I,e»thor  Soimp.- 1  don't  sec  why 
leather  ahoold  loee  any  of  its  nitrogen  by  eipuaure 
to  the  weather;  but  for  a  definite  anawer  to  the 
qaery,  I  expect  the  querist  will  have  to  experi- 
meat.-J.  T.  M. 

[57199.]— Otta-Ensiiie.- Where  did  "G.  G." 
get  Om  gas  engine  of  2-iiian  power  whith  will  not 
maintain  a  power  equal  to  a  boy  of  nine  ?  There 
ia  no  table  Air  getting  the  power;  but  30  cubic  feet 
of  gas  ahould  yield  aborae-powerfor  an  hour,  ther 
or  thereabouts.- A.  BlEOEB. 

[67300.]— IndloK tor  Dl&BTuna.  —  Work  the 
mean  pressnre  in  each  oylinder  out  by  itself  to 
ascertain  the  power  exerted  by  that  oylinder,  and 
then  add  the  three  together  to  get  tbe  horse-power 
of  the  combination.— jC.  Kerr. 

[57203.} — Hniobera   of  IiOOomotlTei The 

by    which    the   numbers  of  lucomoti 


ask  I 


i  fair  ohance,  and 
from  the  very  nature  ot  their  shape  the  ball 
bearings  are  just  the  thing  to  withstand  these  all- 
ronnd  atrains,  and  the  balls  being  hard,  and  the 


determmcd  is  no  role  at  all.  It  dependa 
on  the  loeo.  aupcrintendent.  Why  i* 
what  rule  they  arc  painted?— L.  H.  W. 

[67944.1 — I>entiBtrT. — Yonr  ooixeapondent,  A. 
Mallard,  u  evidently  not  a  dentist,  and  cvidentlj- 
has  a  very  crude  notion  of  the  actual  work  ot  a 
dentist.  If  be  will  read  tbe  Traiuaciwni  of  the 
Odontological  Society,  which  he  invests  with  anch 
wondroita  powera,  he  will  find  that  a  dcntiat  re- 
quiree  to  have  aome  knowledge  of  anatomy,  materia 
medica,  and  chemiatry — matters  which  neither  a 
knowledge  of  mecbanios  nor  the  reading  of  the 
Tramaaioiii  will  teach  him.  As  A.  Mallard  truly 
Bays,  there  ia  nothing  in  dentistry  which  aubtJc 
I  brains  and  lisaom  fingers  may  not  nope  to  accom- 
plish ;  and,  aa  he  also  wisely  idviaca,  never  go  into 
the  water  unless  yon  can  Bwim,or.  as  it  may  be  put 
to  fit  himaelf,  Never  teach  anyone  what  you  do  not 
I  know    yonraeU.     He    refsn   to  my  professional 


decent  mechanic." 


if  dentist"  would  be  likely  t. 

Society  -  Traniicttoiu  -  mdiBI 
■"'le  human  month   is  niA 

„  . „,.  delicate  to  be  aqbjected  la 

risk  of  irreparable  ruin  by  blandering  and  m- 
^jpetent  hands,  and  it  waa  for  the  pnrpase  of 
ereating  a  standard  of  educated  competenoe  in  tkc 
intereatsof  public  protection,  that  the  "Deati* 
Act"  was  passed  by  the  Legislature.  There  «« 
or  is;  no  tradc-nnioniam  in  the  matter.  Ai  vd 
might  that  charge  have  been  brought  againrt  Ik 
"rat  medical  act*— the  Pharmacy  Act  of  Ik 
hemiats  and  Druggists,  the  Veteriimry  Aot, «, 
..ideed,  any  other  statute  of  a  aimilar  chanrts. 
in  judging  of  what  in  necessary  to  make  ■  soaw- 
.„.  j.^.?..  i.  Mallard  presumee  to  aet  np  Ui 
the  united  wisdom  of  the  Briliit 
ParUameot.  the  Rritiab  Medical  Gonncil,  Ik 
Connoila  of  tbe  Royal  Collegca  of  Snrnou  at 
Englnnd,  Edinburgh,  and  Ireland,  and  the^anhf 
of  I'hyeicianaandSargeona  Glasgow,  Thenadn 
of  the  ■■  E.  M."  must  be  left  to  judge  which  ii  d 
moat  value,  and  I  feel  sure  '-^SiT"  will  join  me  n 
forgiving  hia  sneen.— Dextal  Befobm. 
[67244.]— Dentiatry.—Aa  a  real  dentiM  d  am 
)  years'  experience,  I  would  aay,  that  while  fdf 
idorsing  what  A.  MaUard  says  in  regard  lotk 
great  amount  of  humbug  in  dentistry,  ae  alnlk 
ridiculousness  of  trying  to  put  the  dentin  <■ 
imc  level  aa  the  physician,  it  should  be  kiM 
jw  that  the  humbug  aa  weU  aa  Uie  taU  tab 
about  the  profession,  and  the  attempta  to  mato  i 

..  ft  .!.„  ^M.iifi.^  man  (let  the  rattdoa  <l 

the  qualified  man  Bid  Ik 


STm 

competent  dentiBl 

something  superii 


to  the  mere  mechania  (as  Ik    , 

.. is  termed),   all  ariea  frcm  Ik 

jIo  the  business,  at  and  ainoe  the  intisiha     i 
ulcanite,  of  all  and  sundry  who  had  » 


at  their  own  trade.     Medical  man   who  OCnldB* 
get  up  a  praotioB.  and  the  "  superior  sort  oCdWBlirt^ 
who  got    their  knowledge    from  the   TmaaxUmt    , 
if    the    Odontological    Society,   said  trannntw 
laving    bordly     anything    to     do    with    psMJil    ; 
Jentistrj'.     But  the  greatest  bit  of  bnmbnj,  aa  wwl    j 
as  a  moat  barefaced  attempt  to  deprive  the  rwte 
bred  dentist  from  rising  above  the  woA  beod^i 
the  Deotiata"  Aot  referred  to  by  ■■  Dental  Rain^ 
and  whenever  the  first  prosecution  of  a  real  dsati* 
takes  place,  there  will  then  be  aome  ohaiiee;of_h»ny 
it  aettlcd  whether  dentistry  ia  a  trade,  a|iiiMFeank 
or,  as  real  dentists  maintain,  acombinaticnof  bA 
but  greatly  more  trade  than  profesaion, — DKXB. 

[o72ai.]— AKSlomerate  BloOlB.  —  I  have  M 
interest  in  this  matter  beyond  getting  at  the  tr*k 
On  p.  550,  No.  106B,  "  C.  D. R."  said  :  "TheMtd 
quantities  of  so-called  agglomerates^  that  have  i^ 
a  particle  of  manganese  in  them."  I  tbOD^* 
would  be  interesting,  if  not  useful,  to  rcaden  A 
your  paper  to  learn  bow  they  might  dMi^^ 
these  fraudulent  agglomerates,  and   I  '' 


.uia'ni 
it  was  t 
aiLVEBTOWS. 


-that,  of  conraa,  *■  C  D.  &' 
en  a  statement  nnleei  he  kw* 
■gret   that    I    waa    miatakn^ 

[57352.]— Free  Itoedj.-Befer  boa  reply  of  mtot 
which  appears  on  p.  17.  As  ''  G.  L.  B.'  has  bsae 
asked  to  give  a  description  of  the  "  tnning  ballon 
(as  well  aa  mvself ),  it  ia  but  fair  that  inteiiMi 
partiea  abonid  expect  a  reply  trom  that  geutlMH 

— a.  F&rsB. 

[57274.]— Or K»n  P«l»la.— There  ia  not  a  hai*- 
and-tast  line  respecting  tbe  making  of  organ  padala 
Some  bnilders  follow  Uie  plan  reconunended  I? 
the  College  of  Organiate.  We  ose  our  own  pin, 
which  we  find  generally  gives  satiafactioD.  Wj 
make  the  centres  abont  S^in.  apart,  just  in  frontel 
tbe  sharps.  Where  I  am  now  I  caimat  five  Jo" 
the  exact  particulars;  bnt  if  yon  are  in  ahairr, 
and  care  to  advertise  yonr  address,  I  will  send  yds 
the  needful  particulars,  or  I  mav  shortly  send  par 
ticulars  how  Co  make  a  set  if  the  Bditot  carei  « 
find  room.— U HAS lUM. 

[Please  send. — Bd.] 

[57324,]— Wire  on  P.M.'*,— I  beg  to  thsai 
Mr.  Botlone  for  reply,  page  39 ;  the  liiiitaif* 
BUted  is  for  the  full  lengli  of  ISeo,  wire  oa  Ik 
irmatnre,  about  ilb.  Sox.,  therefore.  I  iluderiWiJ 
Mr.  B.  that  only  41b.  of  1600.  will  be  wanted  &i 
tbe  field  system,  which  U  haitJy  twfae  the  ««Ut 
on  the  armature,  and  some  antlwrtUBMMrtltM 
.  the  heat  dynamos  there  should  be  Sen  Mm*  ■• 
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weight  00  the  fields  tn  that 

befras  parchiiKing  the   iFiie.  airait    ccinEnniitiun 

from  Mr.  Bottune  on  the  subject.— TCTB A L  CAIS. 

[  57340.  ]~Otkmi  TnniiiK.--OnT  pries  would  he 
from  12  2s.  to  *;2  1(U.  for  IS  to  20  atopi.  This 
would  inclade  two  thoruueh  tuning))  in  the  year, 
juid  if  Dur  (within  20  mileB)  to  onr  factory  any 
alight  repairs.  Itcheteedi  nere  to  be  timed  onoe 
per  month,  the  charge  wimld  be  fcom  £3  Da.  to  £4, 
Accoiding  to  distinoe  and  travelling  expenses.  Any 
organ  ought  to  he  (hoioughly  tuned  throagh  twioo 
every  year,  and  if  any  qnantity  of  reeds  (four  or 
more),  they  should  be  gone  through  once  a  month 
to  keep  Bverything   in  a  satirfactory   condition.— 

[67848.]— Back-ache.- You  say  vou  have  been 
■dviaed  to  try  thii  and  to  trv  that— have  you  been 
mdriaed  to  try  the  bot-aii  and  %-apour  bath?  If  not, 
do  ao  at  once,  and  in  due  time  report  result  in  the 
"  B,  M."  1  have  known  mmething  about  baok-aohe 
in  my  time ;  I  will  give  yon  my  latest  experience 
•bont  it.  On  Thursday,  Sept.  10,  and  two  follow- 
"g  days,"  I  had  some  very  he "-■-  -" '-- 

■BBtlatigi—     " — ^ 


BTBBtfatigue.  Sundt, 
from  severe  puin  in  back  and  m 
with  the  addition  ut  a  eciurc 
ing  in  a  draughty  building.  I 
my  bmily  friend,  H.  A.  Bath,  t 
lor  aixty-five  minutes,  and  now. 
fakve  neither  ache  m 


dmost  every  joint. 
□Id  through  work- 
it  once  applied  to 
xik  a  gentle  sweat 
"---■ly  evening,  I 


old  n 
<r^  wiUi  pleasuc.    Try  i 
try  it,  "  Pen  and  Penuil."- 


myday,.  w 

;r  and  Tongs 

HlNOKUT  UAN. 

[STIMS.]- Bu!k-aeh«.  —  If  "  Hammer  and 
Tonga  "  and  "  Pea  and  Pencil  "  would  jnst  get  half 
ndoien  singlc-flnid  half-pint  bichromate  batteries, 
having  the  plates  all  attached  to  a  frame,  s<>  as  to 
admit  of  their  being  raised  and  lowered  by  a  simple 
windlass  arrangement,  they  would  both  find  that 
the  gentle,  oontinnous  cuneut  given  off  from  them 
and  applied  to  the  back  bv  means  of  wot  sponges 
would  aSord  them  ooodcrful  relief,  and  in  all 
probability  effect  a  cure  if  peraevered  with  for 
■ume  little  time.  I  speak  from  experience,  having 
kn<;wn  what  it  is  to  Buffer  and  grow  almost  hopc- 
leaa  of  ever  rcceiviog  any  beoeiit  from  ordinarv 
medical  treatment.  Besides,  we  have  fouod  such 
aaimple  arrangement  of  surprising  utility  in  our 
&mily  for  treating  neuralgic  pams  headaches, 
■ore  throats,  sleeplessness,  ^e.,  and  in  fact,  anv 
other  little  ailment  that  has  happened 

jroving  quito  a  family  doctor  in  itself,  and , 

and  inexpensive  means  of  ubtaiuing  relief  withoul 
the   help  of   the   disagreeable    medicine    cheat..— 

Bksdrag. 

[67335.]- Storage    Battery.- In 

.  .,  ,  Great 
2.,  poaseu  the  patents  foi 
out  V  Paure,  Swan,  Selloi 


'dTre^ 


Winehestei _ 

■torage  batteries  taken 
■nd  Volckmar,— Buns 

[57380.]  —  Craohed  Boilers.- Take  litharge 
KM,  red  lead  of  erjual  parts,  and  mix  Uioroughly, 
•ad  make  into  u  paste  with  concentrated  glycerine 
to  the  consistency  of  soft  putty;  £11  the  crocks 
weU.  and  smear  a  thin  layer  on  both  sides,  so  as  to 
r  the  surface-    This  layer  can  be 

rben  naarlv  dry,  by  u«ing  an  old  knife 

„  H.,  Castlcfonl,  Yorks. 


Get  ■  piece  nf  thin  stiff  board  about  liu.  U 

width  than  the  trousers  when  folded  flat.  Fnld 
the  tmusers  carefully,  directly  you  take  them  off, 
with  the  creases  back  and  frcut,  lay  tJiem  oat  on  a 
taUe  and  place  the  board  iid  them  so  as  not  to  pro- 
tect over  tne  edge,  or  it  will  make  a  sharp  ereast. 
Weight  the  board  with  a  few  heavy  books  or  other 
wei^t,  and  leave  it  all  night.  If  you  must  use 
oramps,  line  them  with  plush. — J,  B. 

[57B9S.]— Ucenae.- A  license  to  hawk  and  a 
liornBe  to  sell  plate  being  two  entirely  different 
tbings,  a  hawker  who  sells  plate  should  take  out 
both  licenses.  If  the  querist  is  in  doubt  as  to 
whether  his  acta  amount  to  hawking,  be  should 
MOBidt  the  local  officer  of  excise.— Kappa. 

[MSW.]— A  Fiahy  aaeaUon.— If  "Suu"- 
■Weater"  will  send  particulars  of  his  qnery  to  Mr, 
F.  Mnrray  Post-oflice,  Chadwell  Heath,  fifsscx.  he 
wiU   probably  obtain  the  information  he  requires. 

[57395.]~AabeBtaa  Faint.— Your  carres|Hin- 
dent  does  not  say  whether  this  refers  to  Bsbeslos 
paint  ground  in  oils,  used  for  all  purposes  in  place 
at  ordinary  lead  paints,  and  which  are  firo-rosieting 
to  a  great  extent,  or  to  the  atbesloB^Syrjiroo/"  paint. 
If  his  inqnirv  refers  to  the  asbestos  oil  paint  first 

nuDta,  with  linseed  oil,  turpentine,  and  ordinary 
dmn;  bat  if  his  incjoi^  refers  to  tlie  Sieproof 
|»int,  it  wonld  be  advisable  for  him  to  apply  to  the 
Buna&utniers  for  the  requiaite  fireproofliquid  for 
tUnning^-THK  DMITXD  ABBB8T08  COUPAKT, 
LIHITBD. 


t5739G,] — Leolauche  Battery  Management, 
a  some  instances  I  have  seen  cells  accurately 
fitted  in  boxes,  so  that  the  glass  of  one  cell  stands 
tight  and  Oat  against  its  neighbour.  This  should 
not  be,  as  they  always  creep  over,  and  short-^irouit 
each  other,  A  hloA  of  Jin.  dry  deal  (paraffined  if 
yonlike)  is  inserted  between  each  cell  tu  insulate 
it  as  regards  the  creeping  fcom  each  other, — 
EXP£ItlMEKTEfi, 

[aTSilT.]— Swing,- Two  years  ogo  I  saw  at 
Bichrich  on  the  Rhine  what  "R.  J.  P."  requires. 
Two  stout  wooden  uprights  firmly  Hied  in  the 
ground  and  well  stayed,  a  stout  piece  mortised 
across  top  and  projecting  a  few  inches  beyond 
posts.  Near  each  end  of  this  tup  bar  were  hooked 
to  eycbolta  two  long  iron  rods,  the  other  ends  of 
which  hooked  into  other  four  eyebults,  two  on 
either  side  near  the  edge,  and  abont  half-way  from 
centre,  to  end  of  a  stout  plank  nliout  Hft,  lone.  It 
Sfemed  a  capital  and  safe  thing  for  fhiTdren, 
Writing  from  memory,  and  away  from  home,  I  am 
unable  to  refer  to  sketch.- U,  A, 

[573118.]— Tin  and  Brasa— to  Cryrtalliae.— 
Sulphuric  acid.  4oi. ;  soft  water,  i  to  Boi„  occonl- 
ing  to  strength  of  the  acid;  salt,  l^z. ;  mix:  heat 
the  tin  or  brass  over  a  Btuve,  then  with  a  sponge 
apply  the  mixture ;  wash  oB  directly  with  clean 
water,  and  then  dry  the  article  and  varnish  with 
damar  vnrniBh.— A.  S.,  Castlcford,  Yorks. 


JJ,«.J^-B.„. 


-  I    -hould   1 

L     lilimH'Q 


they  ^onld  be  about  the  qnart  .  ., 
very  convenient  one.  It  is  composed  of  an  outer 
oell,  which  contains  a  linc  cylinder  (tliis  can  be 
got  at  any  iromnonger's)  rolled,  and  also  well 
amalgamated.  It  cofitains  a  fluid  of  sulphuric 
acid  and  water.  Inside  this  is  a  porous  cell,  con- 
taining a  carbon  block  ;  it  contains  nitric  acid. 
Below  is  a  small  outline  of  the  battery.  It  will 
cost  you  about  lOs.  without  the  acid.  I  have  ten 
of  my  own.  Will  be  glad  to  tell  you  anything  else 
ooDceming  it,  amalgamating,  Ac.  I  would  not  ad- 
vise you  to  use  DsJe's  granule  battery  for  it.    A, 


earthenware  pot :  B,  a  cylinder  of  line;  C.  a  porous 

et;    D,    a    block  of    carbon;   nitric,  inner  cell; 
jBO^  and  water  outer.— G  1^0 HUE. 
[57407.]— Brewing    Idcenae.— A    license    to 
brew   beer,   otherwise   than  for    sale,  where   the 
annual  value  dues  nut   excee 
the   annual  value  is  under  i. 

[J741.i.]— Naw  H,R.  Enginea.— It  is  said 
designs  ace  out  for  new  engines  with  iflin.  cylin- 
ders, largo  boilers,  and  7ft.  4in.  coopled  drivers ;  in 
all  probabilitythese  will  be  the  1,7iil>cla*s  referred 
to  by  the  querist.  Whether  one  of  the  new  engines 
has  lieon  built  or  nut  I  cannot  say,— KAITA, 


machine,  in  order  to  remove  the  superfluous  pieces 
from  the  surface.  Cloth  or  list  hedith-rugs  have 
been  made  for  generations  in  Yorkahire  and  some 
other  parts  of  Kogland,  hnt  chiefly  for  home  use 
and  pastime.  When  a  young  oouplc  were  going  W 
get  married,  the  first  thing  they  tboDght  about  in 
the  way  of  furniture  was  making  a  cloth  or  liat- 
rug;  and  the  work  was  set  about  in  thiawayi 
—A  piece  of  canvas  was  stretched  in  a  frame,  then 
holes  made  in  the  canvas,  and  the  bits  of  cloth  put 
thrmigh  the  holes,  when  they  stood  np  in  a  pile 
about  lin,  or  2in.  lung.  Koarly  all  the  okitfa 
cuttings  Dsed  in  tbJA  industry  come  direct  from 
London.  This  mav  be  Bnrprising  to  some,  seeing 
that  Yorkshire  is  the  centre  of  the  woollen  elolh 
manufacture  ;  bat  the  clasf  of  cloth  used  can  be 
gut  in  larger  quantities  in  London  than  anj-whcra 
else  ;  this  explains  itself.  Though  hundreds  ut 
rugs  have  been  made  weekly  fur  some  years,  there 
are  scores  of  places,  perhaps  hundreds,  in  Ktngland 
where  they  have  nut  yet  even  been  seen.— WHITB- 

[6742.'i.]— Argontie  Nitrate.- Treat  the  pre- 
cipitates with  hydrochloric  acid,  and  boil  for  some 
time,  with  lulditicin  from  time  to  time  of  a  little 

Filter  off  the  precipiUtt,   and  wash  with  boiling 


Transfer  the  precipitate  to  a  porcelain  ba-in.  add 
•olution  of  sodium  hydroxide  and  one  or  two  pieoes 
of  sugar,  and  boil  the  mixture,  stirring  constantly. 
As  soon  as  the  precipitate  settles  rapidly  to  the 
bottom,  leaving  the  liquid  clear,  the  heating  ia 
stopped,  and  the  precipitate  washed  with  water  till 
no  longer  alkaline.    "*  -   ---'-"--  ^-"-- 

dissolvod  in  pure  u 
^in  crystals  of  silver  muauj — - 

aAg,  +  OHNO,  =  4AgN0,  +  3H,0  +  N,0, 

— SOCTH  KKSSINGTON, 

[57433.J— Bydranlica.- It  is  quite  feasible  to 
punch  discs  Gin,  diameter  and  ^,ia,  thick  from 
wrought  iron.  The  pressure  on  every  square  inch 
of  the  punch  must  not  bo  less  than  2$  tuns,  Ukiug 
the  tensile  strength  of  the  wrought  iron  to  be  28 
tons  per  square  inch.  Of  course,  in  designing  the 
press  to  obtain  the  necesaary  preasure  allowance- 
say,  one-fifth — must  be  made  for  loas  by  friction. — 
TEHEltAlRB. 

[57440.}— To  Kr.  Bayea.- The  dynamo  (qneiT 
671B5)  is  shnnt  wound,  the  wire  on  the  F.H.'a 
being  No,  18,  and  having  a  res,  nearly  GO  timea 
greater  than  the  A.  To  convert  it  into  a  compound- 
wound  machine,  the  ahunt  coils  would  lie  No.  20 
wire,  and  the  series  coils  No,  14  wire.  It  is  per- 
fectly practicable  to  make  a  compound  djuamo, 
giving  liO  ampbrea  and  10  volti ;  and  if  yon  make 
one  I  shall  be  pleased  to  help  you.  With  regard  to 
your  kind  remarks  concerning  myself.  I  may  aay 
this;  that  havings  grateful  sense  of  the  many  facta 
and  wrinkles  that  1  have  gleaned  fnim  the  pages 
of  this  valuable  journal,  1  shall  always  consider  it 
a  pleasure  to  contribute  my  mito  to  the  fund  of 
general  information  for  which  the  ^'B.M,"  is  so 
justly  celebrated,— W.  H.  EAVES,  Coventry. 


£15,  is  only  5s,     If 
>,  the  license  is   Gs, 


hich   utilises   a    certain    class  of 
tailor's  cloth-cuttings,  which  formerly  were  n  great 

drug  on  the  markets,  excepting  scarlet    — " 

and  these  have  more  than  doubled  in  p 
this  industry  assumed  anything  like  a  ti 
few  years  since.  These  mats  and  nimi  n 
in  the  old  hand  loom,  a 

placing  small  pieces  of  cloti     _. 

threads  according  to  a  pattern  suspended  before 
m.  Those  patterns  bear  a  cl'ae  resemblance,  in 
ny  instances,  to  those  of  the  ordinary  pile 
yrth-rug,  and  require  a  more  than  casual  inspec- 
n  to  convince  one  that  they  reallv  consist  of 
ite  clippings.  After  coming  from  the  loom  they 
have  then  to  he  levelled,  for  which  purpose  they 
passed  through  ■  rotating  cylindrical  cutting 


[574  14.] — Tunnel  under  Cajial, — If  the  pro- 
prietors do  not  object,  there  is  no  reason  why  a 
tunnel  should  not  be  maile  under  a  canal,  or  any- 
where else.  Whether  a  n  A  ct  of  Parliament  is  de- 
sirable or  not  depends  on  the  use  to  which  the 
intended  tunnel  is  to  be  put.— KAPPA. 

[57440,]— ^Nltrona  Fnmea, — By  placing  in  the 
porous  cell  crystals  of  bichrumate  uf  potash,  the 

I  nitrous  fumes  are  much  lessened,  although  not 
entirely  suppressed.  As  far  as  I  am  aware,  there 
is  no  sobstitnte  for  nitric  acid,  although,  if  that  be 
kept  concentrated,  iron   mar  be  used  in  place  of 

'  carboiL  and  in  this  case  the  fumes  are  not  so 
plentifully  given  off.    Strong  nitric  acid  doca  not 

,  act  on  iron. — J,  Kkan,  Northampton. 

'  [574Jn,]— Sanitary,- A  "  note  to  the  nuisance 
inspector  will  not  settle  the  matter  at  once — at 
least  in  London.  It  will  lead  to  unpleasant  cir- 
cumstances  for  the  writer  of  the  note.  The  con- 
tractor nndertakee  to  dear  away  dust :  he  is  not 
compelled  to  take  vegetable  refuse,  fish  offal,  and 
the  other  muck  which  people  who  pretend  to  be 
clean  stuff  into  their  dustliules.  If  "R.  B.  W." 
cannot  bury  his  vegetable  refuse  in  his  garden,  he 
should  bum  it,  and  if  he  has  nothing  but  gas- 
stoves,  he  should  make  up  a  fire  of  wood  in  hia 
yard.  He  will  probahlyflnd  that  the  dustmenwill 
take  it  away  fur  a  trifle  ;  but  as  he  has  no  right  to 
exjJcct  his  fellow  ratepayers  to  pay  for  clearing  hia 
rubbish  away,  he  will,  perhaps,  not  consider  it 
extortion  if  flie  dustmen  do  ask  for  beer  money. 
There  ought  to  be,  for  sanitary  reasons  alone,  at 
least  one  open  flre  m  every  house,  in  which  matten 
can  be  destroyed  in  the  most  effectual  manner  by 

the     only      real     disinf  actant — flre. —  SanItABT 
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U)d  it  onlj  rMoircs  a  thin,  bat  entire,  cottting  over 
cuh  layor,  *luiongh  I  hare  used,  and  witli  ■doccsb, 
a  thtn  piper  Bl^;pcil  in  pu-^n  between  the 
Bcvenl  layen  of  wire. — J.  Kb  AX,  NorthunptDn. 

[57450.]  —  Induatlon  Coll.  —  "  Voltaire  " 
eulnot  go  wiong  in  ueing  either  paraffin  woi  or 
■hellac  vnmiih  u  an  inaulalur  fur  the  ■econdaiy 
Guil:  the  one  is  used  ut  often  aa  tlie  other,  both 
being  e<^iUiUy  good  inaulatura.    Whero  paraffin  wax 


,!nJi.g.  . 


n  each  layer  wrap  a 


Lta,  the  first  cost  being  thin,   to  aa  to  be  ei 

abeorbcd  by  the  covering  of  the  wire,  and  allc 
to  dj^  thoroughly-  beforeu  aecond  is  applied.  Whi 


with   a 


ugbly  be 

the  layer  of   wire    is  further  inBulated 
'  paper   previoudy  wialied 


dlowedtL 


le  hard.-^BOBADIL. 


[57461.]  _  Urttning  -  Paper.  —  Mii  five 
mtaeured  drachma  of  nitric  acid  witii  &n  eoual 
Tolnme  of  atrung  EUlpharic  aciil  in  a  amali  glsBs 
veetel ;  allow  the  mixture  to  cool  completely.  Im- 
merse Bonie  thin,  dry.  aiuizcd  paper,  presaing  it 
down  with  a  glau  rod ;  cuTer  tho  vessel  with  a 

E'iBi  plate,  and  act  it  nHide  for  In  or  'X  minntcs, 
ift  the  paper  out  with  a  glaas-rod,  throw  it  into 
a  bucket  of  cold  water,  and  waih  it  tho- 
roughly in  a  Btrcun  of  water  till  it  no  longer 
reddens  litmufl  paper.  Dry  it  at  a  very  gentle  heat. 
— W.  P.  W. 


„["e 


— Wimsharat    XUeotrtc    Mochlne.- 


To  "  A.  F.  H," — For  prodncing  largo  sparks  tho 
jars  should  be  half-gallon  size,  and  about  half  the 
hoight  uf  jar  eoveri.-d  with  tinfoil;  1U  tcctura 
womil  bo  beat,  abont  -lin.  in  length,  and  not  more 
than  ^in.  broad  at  the  outer  end,  and  placed  ^in. 
from  the  eircumferenci!  of  tJic  glass.  Thin  di- 
clectricii  are  alwaya  bettor  than  £ick  ones.  The 
nearer  the  plates  are  togetber.  the  gri'ater  ia  the 
efficiency  of  the  machine.— -J.  K.  WlUSUURST. 

[aT4.V>.]— SmiuK  Sata  by  Electricity.— 
Vaatly  better  to  kill  them  by  kindncsa,  an  desLTibed 
in  the  "  B.  M."  Dec.  la,  187(1.  p.  :t.>l.  A  rat  wilt 
never  go,  it  he  can  help  it,  to  where  another  has 
died.— B.  J.  L. 


able  diffioalty  in  insnluting  such  a  length  of  wires 
Ml  ai  to  keep  up  the  jiotential  of  the  terminals  of 
an  ordinary  induction  coil.  There  are  some  formH 
uf  dynamo  that  might  anawer ;  but  would  nut  the 
rata  get  to  understand  this  trap  also? — J.  BUO^V'^', 
Belfast. 

[fi74a5.]— Killloff  Hat*  by  Slactrloity.— It  is 
not  atatcd  in  this  query  how  the  rata  ate  to  be 
killed  by  eleotoioitj.  If  by  a  mere  shock,  I  am 
afraid  two  wire*  round  twenty  acres  of  land  will  dr, 
very  little  guoil.  as  there  arc  donbtlcsa  plenty  of 
rata  already  within  that  urea  who  would  never  ffi 
near  the  wires,  and  it  they  did  would  be  little  the 
worse  fur  it.  I  should  nay  it  wonld  bo  a  better 
plan  to  pay  a  little  mure  attention  to  the  fowl- 
to  get  in.  and  n-ben  the  animal  has  snooecdod  in 
miUcg  one,  there  ia  the  place  to  aet  a  euuningly- 
devised  trap.  Eleclrieity  can  bo  utilised  torcloaing 
the  amall  opetungs  by  which  the  fowls  enter.  This 
need  not  bo  opened  hrat  thing  in  the  morning,  aa 
they  could  leave  by  anutior  door  at  tbe  upper  [lart 
of  the  house,  a  dour  which  would  open  outwards 
and  eloae  by  its  own  weight.  They  would  loam  to 
nac  this  door  if  it  were  left  partly  open  for  a  day 
or  two,  and  had  a  small  hole  or  two  m  it  to  show 
light.  If  the  houee  ia  in  proper  repair,  yon  will 
aotm  find  oat  how  the  rata  get  in,  and  aurcly  with 
that  information  they  ooght  tu  be  caught. — On, 

[ST4M;.1— Auatralian  Dntdaa  on  W«toh- 
niaken'  nateiiaJa. — The  Victorian  Turin  does 
not  aepurately  mention  watchmaking  mflterjal". 
but  I  think  the  duty  it  U  per  cent.  Kcw  South 
Wales  Bilmita  thebc  goods  free  of  duty.— O.  T. 
MOB(iA>'. 

[o7-lo8.] — Surveyin?  and  Keasnrlns. — "J- 
C.il,"  should  apply  to  the  Secretary  of  the  Snr- 
veyors'  Institute,  12.  Groat  (Jeorgc-street.  West- 
miniCcr,  who  will  give  him  all  the  informatiim  he 
rcqnires.  The  eiaminutiun  ia  a  stiff  one.  and  I 
beueve  the  eapdidatc 
yean'  articleabip 


Of  conrte  the  plain  water  oocnpiea  leaa  space  than 

the  (water  +  air)  did.— Glatton. 
[67407.]— BoUer    Query.- 1    think   it   should 
line  quite  natural  to  ''Soutar"  that  the  fall  of 
ater  in  boiler  b  oaused  by  the  great  heat 


[574(17.]- Boiler  Query,— I  have  never  aeen  any 
boiler  fittings  so  accurate  as  to  entirely  prevent  the 
e  of  steam  at  tlOlb,,  much  more  difficult  would 
to  prevent  hot  air  at  that  pressure  from 
making  ita  escape,  else  why  ia  there  always  a  par- 
tial vacuum  in  a  boiler  suiiered  to  go  cold;  but  be- 
— -e  a  quantity  of  said  heated  air  has  escaped  ; 
there  arc  no  gas-fittings  that  1  have  ever 
which,  if  diaoonnected  at  night  by  closing  the 
stup-tap,  will  nut  blow  air  in  the  morning  fur  aome 
■  "me  ere  thev  will  light.  It  is  a  delicate  piece  of 
■ork  to  make'  u  Up  or  valve  that  will  entirely  lon- 
ne  gas  or   air,    tapecially    under    pressure. — A., 

[ii74G8,]— Heooverinff  Gold  from  Old  Vatch 
Platee.- Tho  quickest  way  would  be  to  dissolve 
off  the  surface  with  nitro-mnriatio  acid,  and  then 
proceed  as  uanal.  Of  course,  yon  have  ascertained 
whether  it  will  pay  to  take  oQ  what  gold  there  is. 
It  conld  be  taken  off  with  a  file,  and  tlio  filing* 
t  into  nitric  acid  to  diSMilvo  the  braas.  This 
luld  pcrham  be  the  cheapest  way.  as  it  woidd 
leave  the  gold  io  the  metallic  state.— OS. 


jfuclory  reaaons  fur  failure,  nor  suggest  remedy. 

unlcs  I  have  faU  parUcular.  as  to  iho  of  F.M.'" 

™nd,-S.  BOTTO-VB. 

[&7471.1— Store.- Put  an  iron  stove  in  centre 
_.om,  with  stovepipe  int.)  chimney  or  out  at  hk 
—OS. 

^ 1.1— Store.- If  "aiilly  One"   will  give 

the  siie  <d  tlie  room  and  stale  thickness  of  walU 
and  floor,  and  character  of  ceiling,  giving  alao  the 
size  of  the  windowa,  I  will  give  him  particolars  of 
comgiarative  cost  of  different  methods  of  heating. 
An  aabest<is  fibre  fire  placed  welt  forward  in  the 
room  will  rei|uire  about  l\  cubic  feet  of  gas  per 
hoar  for  every  foot  width  of  the  roimi,  and  is  r 
costly  method  of  beating  such  an  eipoaed  plact 
unless  there  is  sumo  special  reaaon  for  ita  nse.  Th. 
cheapest  mctliod  of  heating  is  a  cuke  stove  standing 
veil  into  the  room,  near  the  centre  if  possible.- 


[uce  proof  ol 

__.    ._   ..   .._    _,._.-P.  H.  ROOEHS, 

J,  Pinabury-pavemcnt,  B.C. 
[67411.?.]— ElectrlcHlly-wOTked  Clock  Dlala, 
—All  that  i^  necessary  is  tu  mount  on  the  shaft  of 
the  minnte  hand  of  any  dial  a  ratchet  wheel  uf  GU 
teeth,  actoated  by  ■  .    ■  i    magnet,  which  will 

thedial  at  each  im;.'  -  :'.  -  om  the  actingclocti 

Of  course,  a  catch  :::  ■-.-.■  lired  to  prevent  th 
whceta  from  tnmii .    L     k.—  ^  QHA, 

[674t;6.]— Dyna-i-.'  u  '^<..  rctna:.- IndiSeren 
wbii^    you    use.  j .   ' :  t'  !y  be   shunt  wonnc 

Directions  for  volt.r    i   .■     ■■     .in.— S.  BUTTOSE. 

[&T4tiT.]— BoUe  Ui'.-i*  --Before  boiling,  th 
water  cuntaina  air  '   :.,'i      -  spelled  when  beatei 


its. 


Slvt 


)  with  Laminated  Amut- 


joldsare  already  wound.  If  your  armature  is  largt 
enough,  it  should  lie  wimnd  with  .'db.  cif  ^o.  !'• 
"  -*-  -"-  '   J  small  to  ailmit  of  fo  large  a  wire  von 

_„ 21b.  of  No.  IB.    Thcae  will  do  for  either 

arc  or  incandescent,  better  for  the  fonm 
'hunt,  or  compound  shunt,  ia  the  beat  >^y 
Incandescent  lamps;  the  i«riee  for  . 
Bi.>TTONF.. 

[,^7)73.]- S«r*w-driT«r.— Discusaion  im  this 
jneation  Bhr)rt  timo  sinuc;  hardly  worth  o)«niiig 
up  again. — Ov. 

u  7474.  ]— Engine  Mid  Boiler.— I  wonld 
..,.er  such  an  engine  too  small  to  drive  a  oln.  ce 
lathe  properly.  1  would  say  that  aupplyingtbeplatcs 
would  not  reduce  cost  of  boiler  much,  and  woultfn't  be 
ceoded  to  by  a  rei-ponsibk  man  of  business,  as  he 
rould  get  all  the  blame  of  a  poaaible  hlow-np.  The 
ime  reiiuiait«  to  get  up  steam  de|ienda  apm  so 
lany  nrrangementa.  that  it  could  not  be  stated  in 
ao  perfunctory  amanner.  It  is  not  judiciona  to  take 
the  power  oil  any  machine  from  tho  rim  of  its  H; 
wheel.  Fur  what  purpose  do  you  require  toreven 
an  engine  driving  lathes,  Se.Y — A.,  Liverpool. 

fri747t>.]— PaoinottiBfaiar.- ToMr.Bottosi 
-Let  the  F.M.'s  be  oval  in  section,  Sin.  by  4ir 
andl^in.  in  height,  not  counting  the  pole  piece 
which  must  be  large  enough  for  the  annatiiretom 
in— vii.,  over  l^  in  height.  Wire  on  armutur  , 
not  more  than  three  layers  ;  wire  on  field,  So.  14, 
enough  to  lulance  the  running  rceistance  of  am 
ture.— 8.  BUTTO.VK. 

[ii7-lT7.]— Befleoting  Teleacope.~I  should 
eommend  ''  Fria  "  to  ^ct  n  stout  linc  tube  made  for 
his  reflector.     He  will  find  it  cheap,  strong,  and 
light.— E.  UULMEH. 

[67478.]— Electro  D«pOBition,— Perhaps  yon 
have  left  the  nitric  acid  io  the  bath.  I  should  i:  ' 
sulphate  of  copper,  as  it  ia  cheaper  and  quite 
good.  Precipitate  the  a.>pper  with  cvanide.  allow 
it  toaubside  and  pour  aw,iy  the  clear  liquid;  wash 
the  orecioitatc  sevcrnl  times  witii  hot  water  and 
I  cyanide  ;  make  a  stronger  solution  when 

:...:—  .u.  T„pp„.  only  add  the  soln- 

s  a  prcri))itate  appeara: 


[;.74(*ii.]— Kllna.- Very  much  apace  wonld  be 
required  to  dewrilie  adequately  the  variona  kOna 
employed.     "A.  J.  S."  will  find  a  very  good  de- 


acription  eithi 

Ce'ramiqaea."— POTTBHY  TECH. 

[67482.]- Warm  Water  ftw  B»th.— A  a 
an  atove.  with  a  coil  of  iron  pip*  in  iti  wtnild  ■ 
iBt  "  A  Fireman'a  "  bath — OB. 
[6748.'i.]— SlnklDB  Spliere.-^The  TidBme 
».e  segment  of  the  aphere  in  the  liquid  will  bed 
third  of  the  volume  of  the  sphere,  or  two-thirdi 
the  volnme  of  the  hemiaphere.  Let  r  be  fadin 
mhere,  d  the  depth  in  liquid.  Then  the  wnimat 
^e  hemisphere  is  (l7r.rJ),and  of  the  iegai 
[r.d'.r-  ^7r.d>)  ori(j«-.r*)  =  f)»r»).  ' 
juestion,  then,  is  whatis  the  valne  of  d,  when  i 
jnity.  The  ir  may  be  cut  out  from  all  the  to 
IS  also  r  and  r»,  beuauae  r  =  1.  Then  (iP  -  J 
=  J,  or  {9iPSd>)  =  4,  from  which  it  will  be  *«i 
ihat'/ =  ■77-1  of  the  radius  nearly.  For  the  voli 
of  Uie  aphcre  and  hemisphere,  see  some  book 
mensuration,  as  Hoore's,  publiahed  by  Bell 
Daldy.— J.  H.  C. 

[67.1B3,]— SlnUoK  Sphere. — Let  rbe  the  ni 

of  the  sphere,  x  the  distance  of  the  centre  (tf 

sphere  from  the  surface  of  the  liqnid  when 

here  ia  at  rest.    Then  the  rolnme  of  the  I 

iplaced  wUi  be— 

i  {--'■'■  *■'■'> 

and  the  volume  of  the  sphere — 


but  the  densitien  boing  as  S 


:H)  = 


r-  "^ 


-  2r'^  +  |r*'=0. 
A  cubic  equation  from  which  *  may  V' founds 
r  is  given ;  thus  when  r  =  1ft.,  x  =  ■32Cft,  M 
=  2-7l^in..  and  in  this  case  the  depth  to  which 
sphere  will  sink  will  be  r  -  i  =  'J-SSein^ll 


-Silve 


filigi 


[57484.]  — Eleotro-GUdln».-    — . 

work  must  be  annealed,  pickled,  wnshed  ioi 
water,  and  well  scratch-bruahed  before  beingjpli 
in  the  gilding  bath  1  and  if  it  will  not  eildaQt 
at  first,  it  must  be  moved  about  till  it  doee.  W. 
gilt,  it  must  be  anin  scratch-brushed  and  wai 
through  water.  Filagree-work  doe*  not  lool 
well  when  it  is  perfectly  bright  all  over  ai  i 
when  it  leaves  the  scratch-bruah,  ao  that  i 
better  to  return  It  for  an  instant  to  the  beih. 
to  dull  tho  brightness,  and  the  edges  and  t 
luirta  can  be  finished  with  a  burnisher.  I  hm 
tilugree^work  uti^acturily,  and  the  abare  ii 
method  I  adopted.— OS. 

[J74»<!.]— Meohanica,— Let  T  be  the  reqd 
tension  ;  thcnwhon  Hj  is  attached  to  M,,  the  I 
aeoeleration  onU,  t-MgwiUbe^  — __lij--i 
direction  downwards ;  also  the  total  acoelnalia 
H;  will  be  £^  —  jr  in  a  direction  upwards.  Kow 

wcighta  being  eonneded  by  an  inextensible  a 
tho  downward  motion  at  the  ime  end  will 
lactly  the  aame  aa  the  upward  motion  at'thed 
the  acceleration  must  be  eqmd, 
-  «— ^1  "liTiding    hy  g  lal 

a„cingT=    -^J^>  +'^'  ■     Bat  tbeHWdl 

being  equal  by  aupposition,  T  =  — ^.— * 
• 

[57487.]— Silver  Staina  on  HevAtiTak' 
have  done  it  with  very  strong  adutjon  at  Ig 
Bulphite  of  soda  Isoe  p.  177,  laat  volume).  O 
11^8,  a  gentiemau  reeocamends  rubbing  Uiena^ 
with  a  piece  of  sponge  soaked  in  ipirita  of  tin 
tine,  which  appears  to  be  productive  of  mancll 
residts.  Next  time  I  shall  certainly  try  thi 
B.  A  R.  Beskett. 

[574B0.]— Softening  BrM*  Wlr^^Idsi 
think  you  over  will  get  it  aufficiently  rA.  Bi 
'  '  "-    lead  ia  what  yon  want.: — Ol. 


Id?    ?lenc. 


alloy  ct 

[57-l!)0.]— Softeninc  Btaaa  Wlr*.— laaa 
to    "  Chor."    the    only    and   effoo*"-'    — ■"■ 
aoften  bnM  wb%,  heat  to  a  dnU  n_ 
quickly  in  cold  watfr.    If  yon  are  L 
bo  very  careful  and  not  ovarheat  foo.  ..  ^— 
above  appliei  to  copper  alao.— JOB*  JL  J|^^ 


jteotoal    ny- 
il  ndandih 


[574gi.}--BiHab^  a 


diiuuMlSl 
handla'dti 
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farce  cuii  lie  aiiiilied  with  oarelew  holding  w'thoo 
shearing  Lend  ul  hurew.— GlaTTon. 

[57403.]— SoTOwdriTer.— I.  With  a  »hnrt nercw 
driver  snyanitratiinesa  in  holding  the  tool  i«  mon 
liable  U>  cause  oae  comer  of  the  rdge  i>r  point  U 
ziae  oQt  of  the  nick  in  the  screw  head  thui  with  i 
Jong  one.  :!.  The  lone  acrewdriver  hiu  nj-ually  i 
laissT  haodie,  which  affords  a  better  grip  and  mon 
leverage— i.e„  if  the  screw  be  >in.  diuneter,  am 
the  handle  lin.,  Che  Uverafte  a  evitlentlf  -I  to  1, 
wheicaa  if  the  handle   be  'iin.  it   ii  S  to   I.    This 

<rf^tht 


-eahed  0 


Belfant. 


that  theextiB  leneth  of  the  tool  gat 


•hort  one,  owing  to  the  fact  of  it  being  better  uble 
to  direct  the  preaBQre  to  the  centre.  If"CQriong" 
will  get  two  imIch,  iinmhort  and  tiic  iitheilong,  and 
t^to  balance  cneh  on  bis  hand,  he  \  '"  ' 
duEonlty  with  the  lung  than  with  thi 
and  it  being  nccesiiiry  that,  for  the  greatest  pfleot 
nith  the  scrcwflrii-er,  direct  centrid  presEnre 
■honldbe  maintiiniHl  n>  that  both  enda  <if  the 
Umdc  !<hiiuld  work  crgaallr.  it  is  ohvintiB  that  the 
looser  pcrewdriviir  i<  preferable. — \V.  6.  S.,  Chj«- 

[574'.IS.]  — BcrewdrlTor,— The  probable 
T»nt»ge  a  long  strco'-driver  ban  over  a  short  one  ia, 
that  the  former  alliiw,  uiorc  plsy  of  tile  hand  imif 
auke^t  a  Icipi  annle  with  the  perpend irnlar  of  the 
■crew  than  a  nnialler  one  with  the  same  ai 

j^y.  and  therefore  Che  blade  is  lesa  liable 

4ha  acrew.  Presnming  Chat  both  kept  their  place 
in  the  noteb  equnlljwell,  I  ahonld  think  Chi^actna] 
■mount  of  force  o:<crtcd  wonld  he  the  same  in 
iMAh;  bnt  Bin  ce  the  longeron  e  kcepa  in  the  notch 
better  than  the  shorter  one.  it  would  therefore 
drive  a  screw  in  with  much  leue  trouble.—^ 

[S7494.]  — Wiltwortli   SoholarBhlp. 
thno   stamps  to   Che   Secretary,  Bcienee  and  Art 
~  South  KeMingtiin.  for  a  Wbitworth 


— Davu 


Jun. 


[67-lil4.]— WDitwopthBcliolsrrtiip.- "Mcchii- 
■ie"  can  get  all  the  information  he  rei|uires  by 
oMKiaiDD  a  mpy  of  the  regulations  and  conditions 
Mdn  which  the  seholnrxhips  are  fiiutidcd  from 
Jbhn  Calvert,  Groat  Jacfcm.n-^trcct.  Uanehebtev, 
|Ht  f ri-c,  lid.— JoH  \  M.  Mackay,  Glasgow. 
;,  [87494. 1- 


■pnoetry,  mncbiuc  drawing',  theoretical  meehaniev, 
■  ■ilhamatica,  ,iud  freehand  ilrawin^;.  As  yuu  are 
Mlgcd  to  paKB  in  Chew  Bubiecta.  it  is  well  to  get 
MnawhaC  advanced  with  them  before  taking  np 
.(be  mt,    which  nrc — Applied    mechanics;  Bound, 

Sht,  and  heat ;  Tnagnctism  and  electricity ;  Blcam, 
naistry.    and  metallurgy.     Yon   ought   to   paM 

.■■t^UsB  honour«  hi  at  least  one  snhJKt,  andfirst- 

'dau  advanced  in  half  a  dozen  more.  Alt  other 
Uarmation  can  be  obtained  fr.im  the  Wbitworth 
UuilarBhip  I'roBiwctuB  issued  at  South  Ksnaini- 
ta.— Wh.  Sc. 

[674W.]— Steam  Tube  for  lAimch.— It  being 
•holnCelr    uecuswiry   that    the   abaft   should     be 

■IWer-tiriit,  yon  rannot  do  bettor  than  fit  it  with  a 
MBng-boi  and  gland  nt  the  forward  end  of  litem 
tabe,  and  the  af  t.-r  end  sbouM  be  driven  into  the 
■tan  post  and  fised  with  aerowa  ;  aiiJ  for  render- 
kt  this  end   water-tight,  it  is  naual  to  aurround 

a5'_l?'j'^'  '^'"°  '''^  ^'l'^  upwards,  with  a  deep  layi 

^flCrkk."""™ 
"vtJKSB,]  —  iMoIuble  Oom.- r.lue  or  gum, 
vmta  the  former,  made  in  the  dark  aodtept 
fcHwdatttn  which  a  little  bichromate  of  ixiUab 
^Um  added  and  stirred  in,  when  made  ia  in- 
n  water  when  once  dry  after  eipoaure  to 
.  ' .  To  each  fluid  ounco  of  melted  glue  add 
p.  of  bichnnnaCe  in  powder. — S.  BOTTONE. 
97.]  —  Alnmltilnm  BlnocolAr.  — Can  1 
id  <A  with  a  little  rouge  on  washleatber.- 

j^**-J  — HUotro  -  DapoalUon.  —  The  beat 
■VJtw  ^  do  li  to  throw  your  iolation  away, 
y™  UNA  wia  aa»  snJtaUs  to  vonr  parpaw. 
'■'--**  rfnotaahbobjIaeUonahlo.  Tht  bft 
I  ll  lb*  gl*«  1-  «  "m«otrloity," 
*?.<gt?^  f*  •nlohita  of 


parts  of   oxide  of  nmngiineac  to  one  of  powdered 

Coarbon    for  the    porous   cells  of  a  Leclanchd 
tery.— J.  Kean. 
[5750(1.]— Gear  WlieelB.— You  are  quite  right 

teeth.  With  veo'  small  pitches,  there  iSB  difficulty 
in  making  clean  cutinga.  and  the  teeth  want  chip- 
ping and  iiling  to  make  them  nm  well.  Wben  ' 
wheels  are  shrouded,  it  is  difficult  to  get  at 
comers  with  the  chisel,  and  the  file  cannot  he  uBcd 
below  the  pitch  line.  I  am  away  from  my  books  just 
now,  but  will  write  again  i(  yon  wish  it.  Shrouded 
teeth  are  much  stronger  than  those 

Glattos. 

157501.] — Adultaratad    Honey.— In  reply  to 
nti-Hunibag,"  1  do  not  know  of  a  simple  test 
for  adulteration  in  himey  ;  but  if  he  refers  Iji  f 
srtielos  in  the  different  issnca  1  will  name  of  t 
lirilirh  lire  .hiiiriiot,  bo  may  gather  fnimthem  i 
formation    which    may     be    utcfiU    in    detect! 
adultemted  honov,  or  guiding  him  what  to  look 
with  snauicion.  'In  No.  144,  Vol.  XII.,  April 
1884.  Biiilwh  Htr  J-nrnal,  yoii  will  find  a  paper 
the  ■■  AnnlvBia  of  Honey,     by  Otto  Hohner,  read 
before  the  Society  of  Public  Analysts.    Thesami 
gentleman  delivered  a  lecture  at  the  Healthcries 
on  the  ifith  Julv,   on  '-Adulteration    of    Honey.' 
which  you  will  Bud  reported  in  lir'.iiih  lite  Jmr^al 
No.  151,  Aug.  Isl,  1884.  p.  2lia.    And  the  dLvussior 
on  this  paper  ia  recorded  in  No,   154.  Heiit.   15th 
1884.  when  some  of  the  moat  praetiaal  and  experi- 
enced men  in  the  bcc  world  spoke  on  Che  subject 
In  No.  153,  Sept.  Ist,  1884,  there  is  a  uaragmph 
giving  an  account  uf  prosecutions  for  selling  thetio 
artiele*.  and  there  ha*  been  other  cases  reported  i  ~ 
times.    ThiTC  would   he    more  of    them,  but  t! 
public  do  not  care  for  the  trouble  and  cipense  i 
prosecuting:  and  the  authorities  do  not  seem 
care  to  take  up  eases  uf  Ibis  IdniL  or  Bhort  weight 
nd  bod  quality  in  bread !  Ihey  pref<      '  '      ' 


p«pp»r.  and  a[ 


e  latter 


ustard  w 


-which  a 
s'ould   it  matt 


'  bud,  especjnljy 
rated?    He 


prihing     \;i; 


,   but  alwi, 
YiinkcD    had 


le-cut  teeth,  when 


often  uae  it.  as  be  baa  not  much 
eat,  and  cannot  live  on  muitard  alone.     1 
know  mnch  about  wooden  nntm 
undcrritwMi    that    an    enter 
nriginatcd  the  iilei,  and  liad 

a  considemble  atnikc  of  buainoBs.  hut  was  cventu* 
ally  found  out  when  the  aitielo  gut  into  the  hands 
of  the  cook.  This  was  some  time  ago,  I  suppose, 
nutmegs  were  not  so  plentiful,-— J.  I.  ^l. 

.   .r>nn.]— BaoUaah    In    Oeajln?.— I    would 
pat  a  flywheel  upon  It,  anil  fee!  cimfideat  that  this 

inld  Btop  its  claltor.— A.,  Livcrpiwl. 

;5Ta03,]— BacklaBh  In  OeaiinB'.— I  do  not,  nt 

[iresent  see  a  way  of  entirely  doing  away  withback- 
wtli;  but  j-ou  could  redui 
using  aeeorately  shaped  n 
the  cleamnee  wouJd  be  KlUth  of 

The  number  of  teeth  ia  small,  andtbia  would 
10  eaiiiie  of  the  noise.  If  you  used  two  wheeb 
wide,  and  pnt  them  side  by  aide  on  the  bbbk 
,  BO  that  the  teeth  of  one  were  opposite  tht 
hollows  of  the  other,  and  arranged  the  other  shaft 
"  "  ime  way,  the  number  of 
teeth  would  practically  be  doubled  \  but  this  plan 
'  good    as    using    maebine-eut    teeth. — 

-The    question    ia 
the 

i,   majolica,   KngUah 

Ji(  is  specified,  I  will 

endeavour  to  assist  yon,  and  shall  be  hapjiy  to 
iupply  the  raw  materiala  if  you  advertise  your 
uidrcas.—PoTTEItv  TbcH. 


-— „, „_. !.    They  can  be  got  from 

Mcs«r-.  I'owcUb"  glaJ^B-works,  Whitefriara.  They 
are  not  lengthenedns  he  suggeats.  Xludents  ought  to 
lind  healthful  outdooi 


be  daylight  or  line 
evenings.  Towards  the  end  < 
luppoae  the  "       ' 


Lther  left  in  Che 
is  month  wo  may 
I  will 


fumiah  the  Editor  with  working  sketches  and  in- 
fltruetions  useful  in  making  up  the  muchincs;  and, 
further,  shall  he  glad  to  suppltment  any  part  of 


[67508.]— To  Mr.  Ebtbb.- The 
you  give  of  your  machine  do  not  contain  the  height 
of  the  electro-magnet  on  which  the  exciting  coils 
an  to  be  wound ;   but  a  geneiat  ride  in  these 

"_'._.    ■    to  wind  2Wb.  ofwire  on  the  magnets 

to  eaidi  ponnd  of  wire  on  the  armature ,'  am]  for  a 

■hnnt  ■"■"*■'"■  the  lame  aiied  wire  is  uaed  for  both 

A.  and  VJL't,    Tha  amoimt  of  wire  on  your  arma- 

'  '  '    hio  mall ;  you  ought  at  least  to 

The  ipeed  mnitba  quite  S.uOll 

.. .  nunhar  of  SO-candle  lamps  it 

aaw  bSTeqrftw.    Atarongh  guess  I 

Hyrwerrtuwa  10  Tolt  lOc.p.  lampa.- 


[57509,]— Altaring  Lsthe.- If  yon  will  tak« 
niy  advice,  don't  try  to  convert  an  ordinary  htthe 
into  a  screw-cutter  ondsurfacing ditto;  unless  such 
a  lathe  is  "perfectly"  acourBle  in  each  part  it 
would  lie  worse  than  an  ordinary  lathe  to  torn  oat 
aeeurale  work  npnn  with  the  aids  of  gangei, 
atraigbt-edgea,  and  so  forth.  But  to  fit  up  a  pair 
of  hcadstocke  and  a  shears  fit  to  slide  a  bar  ap. 
proximately  true  ia  beyond  the  powers  of  any  ordi- 
nary amateur.  The  requisite  tools  necessary  In 
order  to  do  BUch  a  job  would  make  the  cost  more 
than  you  could  purchase  one  for. — A.,  Liverpool. 

[57510.]  —  Conplar  to  HaTmonlnin.  —  The 
querist  would  do  well  to  let  his  harmonium  remain 
as  it  is,  tor  the  result,  after  applying  an  octare- 
coupler  Ul  an  instrument  containing  only  one  row 
will  not  compensate  for  the  neceaaary 


t  of  ti 


uble 


attaching  it.     __  , 

not     HstiaSed    with    the    pieiteui,    uinLrmueni,    i 
think  it  would  he  wiser  on  your  part  t/i  purchase 
inBtroment  containing  a   greater  niunbcr 
:S  will   possibly  allon',— G, 


of  reeds,  if 

[5;oi'l.]— Slide- VaJvBB. 
find    come    useful    tables  i 


"  Rreenhom  "     will 


take?  pi  a 


>lled  by  piston  Iwfore  riit-o6f 
ttroke. 


—  iacbcB  whole  length  of  piiti 
=      „       travel  of  the  alide-vi 
=       .,       lap  on  valve. 
=      .,      lead  of  th( 
Then  X  =  S  '  1 


[57511.] — Valvo  Query. — After  getting  the 
weight  uf  the  lever,  why  did  you  not  balance  it  on 
your  knife  edge  ?  However,  take  the  area  of  the 
valve    aa    ]:>-C8ri    square  inches,  then      "'■'•' "- 

=  5B-81b.,  to  which  add  3lb.  for  the  oKect  of  the 
lei-ei,  gives  H-8lb.  load  on  boiler.— Yama. 

[57514.] — Valve  ftuery. — Let  z  =  pressure  uf 
steam  above  Uic  atmosphere.  Now  the  rule  is,  the 
total  pressuro  of  steam  on  valve  mnlttplied  by  its 
diatance  from  the  fulcrum  ia  equal  to  the  sum  of 
the  presfiirei  holding  the  valve  down,  multiplied 
by  their  distance  from  the  fulcrum.  Taking  tba 
weight  of  lever  to  act  at  its  middle  point,  we  can 
■'         -  .-  -       ..  ..  ..  ..  .^njj   ^g 


un  form  our   equation:   i>  x.  5  k  5  x  '785 
=  {;•-  y  41-5)  -f  iltt  >■  20-75)  +  (4-6  y  fl) 


_im  X  41-; 


+  (in  >■  3075)-^  (-1-5  vS)  ^ 


l-Sllb. 


-David  Stei^hilN',  Jun. 


weight,  1'  iiresBur 

and  t  distoneo  from  fulcmni  t^  cenbv  of  valve 

The  simple  rule  ia  P  =  ^J" ;   but  to  obtain  the 

ct  pressure,  the  weight  of  valve,  ic,  must  ba 
1  into  consideration.  Let  G  =  diatance  of 
e  of  gravity  from  fiUcrum  (say  lOiiu),  » 
weight  of  lever,  and  zweight  of  valve.  Then 
=  WJ|_+«^rj^j^/  ^  41-l-:lb.,  which  is  Che 
esanre  of  steam  on  valve. — D.,  Manehester. 
[57515.]^Clieiiiical— Dill  your  work,  after 
aiing  and  eooling.  in  sulphuric  acid ;  cover  the 
irt«  yon  do  not  wisli  the  acid  to  touch  with  lard. 

Joii.M  M.  Mackay,  (ilaagow. 

[57515,]— Chemical,— Has  "  A  Worn-ontFile" 
tried  smoking  over  bis  work,  except  where  the 
is  to  be  made  ;  or  of  grinding  away  the  glaaa 
r  with  a  wheel  or  flat  piece  of  woo-I  or  motal 
coated  with  emery  (or  similar  grit)  and  water!'— 
Q.K. 

[57518.]- Tnbe  Wall.- A  tube  weU  could  be 
driven  through  sand  and  gravel  to  a  depth  of  flOft. 
or  TOft.  easily,  and  provided  the  water  rose  tp 
within  28ft.  of  ground  line,  it  would,  no  doubt, 
inawer  well  enough.  The  work,  however,  requiraa 
ipeeial  tools,  end  could  hardly  bo  carried  o"'   ^ 


Mk  o»rtahil7  fcw)  I 


nakf  thla  v 
IRS.  il,    Finabury-pav 


'[.'i7517.1— Applied  Heobanlca.  —  Goodeve" 
"PrincipIeB  of  SIcchaniea."  and  "  Elements  o 
Mechanism,"  arc  Ix^th  giMxl.  Also.  Ranldne' 
'  Machinery  and  M  ill  work  ^  for  a  more  advanced 
Bork.— Wll.  HC. 

[57517.1— Applied  Hectaanica.— There  is  no 
linglo  book  containing  ai"  '     '        ■-      -  — ' 

ixaminatl  ~      "  --  '  -  -■- 

ind  KlenL , 

ihop  Appliances,"  and  "Smith  on  Cutting  Tools,- 
ire  al)aut  the  heat.  But  the  querist  ahould  nmem- 
jer,  applied  mechanics  cannot  be  altogether  learned 
from  bookB.— David  Stephen,  Jnn. 
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UNANSWERED    QUEBIES. 


llirY  can  ftr  ll^  brnf/U  af  llirirfrlltr  nMritUori 

Sinn  OUT  Tut,  A.  b.  tu  rrpllcd  to  17118. 

MN«.  ]IelUDg-F«lnt>i>rriuniiudBc*mP- 

ITdM.  UnkumbOliwnuonHlTf.lH. 

iTcot.  iiigiiepwi.^iD. 

ITOll.  CootlaenM  ltiil]in]i,4IB. 

HOir.  UaeMc  tUsko.  4W. 

ITOIII.  ll>iiWorka,<3n. 

ITDIV.  ClHBilcBl.  4N. 

noij.  Bmh  UrllUiv  Uvliliir,  Itn. 

HU>.  CoaiHottlM  WlDil.  p.M)7. 

ma.  WiwilPlinrr.triT. 

■Tin.  ScimUDgOllfrainTiiltoir,  SU7. 

ITltl.  TiuilDKCIcickllcl]i,IKlK 

.  rngmtlD^rurllnlr.  ror. 


Z'iT 


QUEBIES. 

[i»i«.]-S*mi-flxadBiifliiB.— WoiiM  "IiiTi<^te 

luntinnUIgrmliiFisillii.  ban,  sin.  ilroks,  would  denic 

■tUlb-priHiiR?    Amu  II  ■  lOL-oniDl 

lOVlnii  rilDKIUIOiUirailM  inpllly  ■ufflCKnii-Kwuiumiiu;  : 

Unit,  Hln-  whit,  HlB.  Anep :  U  Ibi,  inb»  f    Waold  tbcM  ba 
powerful  enoDgb  tv  'IrlTc  a  dyjamo  to  llglit  Hbom  elgbt 

[tnso.]— Rnrtlng  Cast-iron  Borlngw.  —  Whiit 
tbe  iimtuni  of  ibout  KMt.,  ii  tbrM  Boon  ;  bow  ibonlJ 

(honlil  tluy  ituid  btfure  letting  Id  tbe  watn?— AM[Ova 
One. 
[Man .]— Fa^r  Wnppw. 


fCUM 


(oril 


>r  tlio   < 


,pcr  Tnpper  or  enwlopv 
u  tn  li7I.     Thr  paper 


[f7t»  ]  ~  Bell  •  linKiDV     with     Z.«olaiLchs 
Battery.— I  hare  ■  Li:clati6b<  bmicry.    1  bs<e  b 
tRlw  la  luka  ■  htll  Halt  witb  It.    I  liave  cbuignl 
coua  from  eod  to  emj^  one  onlr  at  a  time ;  but  tbe  iOec 

*  lUTe  alio  obuigtd  the  wlr 


ba  otber . 
c  tbe  Ijifonnatlon 


li  colli  at' 


Tltntey   .The  Imaiinci,  before  I  coDiKt  tlie  wltea,  in 
[MMLl-PaintliiK  on  VelTSt.-WlU  anyone 


[fTiHJ -Banjo. - 
driun  ;  can  aoymetul 


Iffi.'i 


tan,  a  BoMy  or  Baker'l  blown  glm  tbe  mett 
u>  Bn/i  what  prCBiue  ibould  tbe  blaat  bare? 
cb  a  cnpcia  and  appliance*  tboitld 


ilew  nnebcol 
Ike  to  mell 

ipoUwiib 


[HBJ1.1-  Pnlleya.- 


imptlon  of  coke 


nainictlfe  Ibew,  and 
Ljrnetj  ;  one  treating 


CBTHl].— Pnll-np  ■Weight.— Plea"  •J  *»«  "» 

la  poU-op  weight  be  If  u  Inch  leatbar  belt  be  aalli 
ie  flcni  and  paiMd  orar  a  Md.  pbUft  of  ■  t-aat  (n 
and  weighted?— J.  UacDOjiseli. 
[ifHS.I— Addreu  Lucbsc*  I^bala.— How 

tbeae  madr.  to  be  to  itum  and  a!«Ii  glaud  tar  wri 
-    —    ipaltlon.  aiid  ^DW  applied  U 


[6TMC.1— TuTk'a-head  Knota.- will 

xipdent  Undlj  glie  a  d»*dilptlon  of  bow  t 


IIILi.wHiriiiT. 

[17)31.3- HpeedinB  Pnlley«.— WfU  lome  brothtr 
mdi^i  tell  me  wblcb  li  thf  bat  work  on  gearing  and 
ipccdlnit  wbcela  and  pul1c)i  ?— MlkLWHinsT. 

rs7iu.]— Setting  ataall  Coleoiitera  (Beetlea).— 


glad  of  adrlci?.    Would  imall  pair  of 

-'ould  raqnlTfl  ^nat  prnaure  on  gu  to  f  uroe  the  wnte 
[  bottom  Into  top  chamber.— NKMO. 
[B7H8.]— Water-wlieel.- 1    hare    a    model  w 
'b«l,  with  alankabori:  ]t  ta  supply  tbe  wheel,  aada 
ndcr  to  cutch  iba  water.    Coold  1  make  tbe  wbral  I 


T.  C.  W. 
[  6711  B.l— Chemical  OaloiOftloii.— Will  ■ 


Be  of  ttiii  dmiculty  ?— AN  AHATEL'H 
[»7(M.]— Tallow. —Would  any  reader  oblige  by  Ib- 


koep  It 


Tpfj  glad  If 
diipoaal  of  a  large 


[irsaa.]— lieMi,— If  "a, 

jilgLwaj,  !•  It  rftbt  (or  bim 

J^ly  t^lnfmn  the' t^wn^^w."  o 

[»T(«.]-TIn  Scrap. -I  tbDuid 
jfjaur  naden  wonM  adTlie  mejai 

for  mraTCriug  the  iin,  and,  if  tii,  wh«e'' 

[67137.]— Lathe  Ouerr-— Om  '"T  fell 
tbe"B.  U."  kelp  oie  In  tbti  matter?  I  liai 
III.  uTew-cuttlng  treadle  lathe  frooi  Hetn.  'bundy  and 


tiilde  icrew  li  not  piefenble,  ai  it  damagci  icrew  by 

Bi«pC  by  Independent  back  ihuft ;— are  tbey  ilgbt 
H.  riivL, 
[tTf an.]- BoimlitB  Btaflk  and  Cylindera  Into 

Watohea-— I  ha»e  Been  looking  tl ■-  —  ' —  •'  — 

y.-nia'  KSItLlSH  MKmi,NICM  tor  inati 


e   pliQla  falling  oB 


turned  ?— FKLLOW  WOBKHAa. 

[t;t]9.I— Winuhimt'a  Influence  Machine. - 
platM,  nod  Ibrough  1 
1  BnrI  the 


J  affect  the  working  power  of  tbe 
e  the  plaici  funhsr  aput  ti 


U'lTF,  M I  ^i^ld^lf r'lo  do'lhl^'.^k 
ivcmentloned.andihall  be  thankful 
no  informatiun  nipectbig  that  prucm. 


ifanyonewUlginmiiin: 

la  a  ttcndl  plate  uKd  1'    n-u,  -i»iv: 

and  what  HcJd  la  the  bcit  aud  ijalcknt 

[MtlH.I-BUpplnK  of  Belt*.  -1 

goeatlDii  ol  barlni)  bolta  In  the  iwrlphe 
Tent  tlic  illpplng  uf  belln  brongbt  to  i 
luwd.  I  ara  anauml  of  lit  belog  only 


[tTfl9I^Oap«la.— Will  any  ol  yot 

ma  with  tbe  imtlculani  luul  nrloua 


Vhomy  of  eoke  andtli_^  .     _. 

r  Iwayy  canting*,  find  I  fhonld  111 
tml  adianlaiie  of  builDg  a  receli 


.—Can  "C.  D.  It," 


cler'n  unleult  la  lutringlog  bii  (« ,    ..      

cheap,  1  would   prefsr  tfcltln^  a  dynai 


,  like  Ur.  Cull 
[676<l.]-I>KaI  [Dralnars^.- TO   MB.  Weti 
near  the  house,  by 


ililpero 


oompel  th 


andlon 


mate],  or  jutt  lap  the  m 


u  tbe  tadkt  aa  melted  ; 


for  me  lo  hate  the  danger  anil  trou 

and  it  would  be  perfectly  way  to  dm 
m.xln  drain,  slnre  tbey  alio  bate  aalil 
nip!  J  will  much  oblige— BiBiTiB. 


.oblige  mi 


[176KH-Pu«lon.-I  tl 
•ply  lo  tbo  (olluwlBK  :-Al 


you  Hndlj  giio  me 
Iking  Wo  nni.;hV    1 

inw  Jdned  toother 


[S76K,] -Dynamo.— TO  -W.  H.  E." 
dlueniiom,  would  jon  kindly  aialai 


r  atora^  c«Uif 
how  to  pncA 


.hlckneea  of  c<*«^  1 


c.c. :  tnul  welKlit.  about   31b 
ohm.    What  length  and  dia.  t( 


iTTolntloui ;  alio  what  thlcknoi  to  glTB  to  pol*-[<*e 

ELECT  HA. 

[176*1.]— Cement  toi  aiaaa.— wanted,  ■  moc 

itlcklni  glaii  to  uittai  and  wood,  which  will  wltbiBI 
dlBolTing  action  of  petroleum,  bCQioUne,  WH 
mineral  ollL— JlHBO. 

[176H.] -Watch  JevrelUnr.  —  Will  anj  o 
the  Engliib  niandrtl  7— A.  U. 

[17616.]- Braaa  and  Leather  Cemank- 
■otneinic  kindly  tell  nic  wh>t  kind  ut  cement  wfU 
leather  Brmly  adhere  to  pollihed  or  cUau  toast 

only  imall,  but  muit  adhere  rery  aruly.  Tbe  lEMbK 
dreieed  doeakln.  Tbe  uma  nment  would  do  Itr 
■hcepAiB.— UKANIl'X. 

[67fte.]  -Secondary  or  Btorava  Batt«t 

BuTlng  read  In  a  aally  paper  tbat  these  bAtte rlea  in 
Tcry  largely  and  iconunileally  uaed  in  AnWfiia  ■ 
Bruib  lyatem  for  lighting  purpata,  1  alx^uld  be  oMi 

aame.  Alio  If  they  could  reconunend  tbe  beat  ud 
work  on  the  sabJHt  of  the  •ccaiid*r:r  Utlteriu  >t  ^ 


[S7618.]-  Ury-plate 


n  rigb:,  do  not  den 


And  that  altering  the  Bolutlon  does  no  good.- B.  Y. 

[17US.]— Stndlo.— I  Intend  buUdioK  ■  itndiOk  ai 
thinking  of  haTbiE  the  ncithDda  and  ToDfaUglBild 
loath  Ude  and  root  buUt  op  with  opwiae  aattrlal,  ■■ 
protect  II  from  the  sun.  WUI  aom*  kind  nhobiftut 
II  inch  a  cm  would  ba  wlaelj  ooBitraetnL  ar  ibou 
some  light  upon  the  Bonthdilat  I  hare  baaa  thUl 
uiing  waterproof  cloth  or  felt  ol  M  ~  '  ~ 
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B  Ui»t  I  conW  (Milr  take  dcmm  if  I  w»nl*tt  ■ 
U|!lng  it.      Anjr  lufotlBStlon  vtll  be  IhiDkl 

.]— Prsaa.— Ihare  u  C.CV.  lioC  rolUoii  pmi. 


tbnnuta,  *nd  tto  cTiiBintr^wcepfl™ 

u  f  hhte  mebtlDUed,  burnt  h^iq  mitde  ^o  vialblc  oban^  in 

"^  iDtbioi  of  tho  Ylnfl  IhB  matter  with  Um  line 


iiilr*lcHjrme(lotcob.with»r 
ilF-oQdiLDd  »  clilmpt-jpol  wit 

rtoi^li.    Tht  Bqo,  pnTlaiuL)r , „ ^ 

Ing  an'l  puILln^  tbo  pot  witb  thfi   pnui  on   it. 


hriouly.  ud,  in  (Kt,  na  like  it  Ididhc.  ahurtly 
biB  It  wu  ivept  b7  ma  of  tbe  bnab  maohbu*,  tvd 
3fl  moDtbt  Hppoved.  I  Ijclivre.  tobiHwvlluiaiiiJ ' 
XT  ft  time  it  wu  uotioed  tbit  if  tlien  wmi  no  Bre  foi 
:  time  Is  tlin  flreplice  in  cxmnectiao  wilb  the  Aui 


'idpd  tqiiftlly  the 
iDT  the  foDTtb  prize.  toA  arc  dow  playing  the  AbmI  ^ami 


CHABGES    FOR    ABVERTIBUTa. 


1,  like  ji 


:j  B  maaon  and  man  lo  eweep  it  by  dniggtug 
.wbatoxer.    Thf 


and 

.liKhlwt  1 

'KK??".""".I"> 

ban  nn  ShDIlnp.      Sediice4  Imm  foi 


I  Dt^lajad  Bdnrtla 


nOTICE  TO  BUBSCRIBZRS. 


Hollows^  s  PillH.— These  pillt  pnrily  the  i.looti  ni 
,,,^„,„r.ld..,^„.,™™,  ,.=ai,  B,J«.„  .„  „«,»u-l.- 


nCo.— C.  Birchall.-J.  C.  Frank.— Q.  J. 

IcJ.— W.T,  QlDier  and  (!o.— A.  J.  Herbert^T.  B. 
Tlnne.— J.  MaUini.— OeruiJ  Brntth.  M.B.CA— Terion. 
—J.  itonrt  Caproii.— W.  B.  L.— Cnmibj.— B.  R.  Dottime. 
— Maicot.— A  Fellow  of  the  itojal  Ailronomical  Booi«W. 
— Cornco.— Canll  Minor.— B.  R,  P.— J.K  Gore.— A.  T. 
—Albert  H.-A  New  Snbecrlber.-lBnornQt.— H,  «.— 
Frarik  Cqcki.— Reflei.— J.  Colby.— H.  L.  0.— O.B.O.— 
Loco.— Buey  Bee.— A  ConntrJ  CabinotmakBr.- A.  T.— 
anrrqyor.— A.  H.— TheorlM,— Calhode.- T.  B.  BoMomb*. 
PerthihliB  FariDer,- H.  H.  B.— C.  Qoddard^ Tinker 
Jack.— T.  CaMOB.— R.  K. 
BonnuHKH.  {Sorfference  giren  to  fanner  auwer,  and 
tbe  quesllon  ii  not  >uaielBnt;y  dednite  to  reply.  We 
cannot  paaibly  i^reCeiid  to  reraembiT  tlw  anlijiKJt  matCtr 
of  eicry  letter  which  rHahea  ua.  3.  Thtn  li  Re)  noide^ 
work. "  Stationary  Englue-IliiTlnK.'  publiihed  by  Look- 
wsod  uiij  Ud..  price  4b.  Sd  1— A  KEw  BuiiscRcnRii,  Bar- 

Eud.    ll>eelheiDaexpnb1i>hed  wilhCbieniimbR'Diider 
mfl "Cupola,"  ■•Bk«l,-  *c.:  if  ODljremallqDantlCy  !• 

rranlfed,  an  ordinary  Ore  will  ilo,  proiddedtlio  eh' 

ti  un,  and  yo-  -— -  —  "■ —  ' — ' 

F.  Spknceh.    (For  (King 
Vol.  XSXIX.    The  elmplHi 

tolly  a(tcrwiirdB,)-n.  R.  M 


Iho  alt  gothrongh  the  die.) — 

X  Bame,  clrjlng  car» 
(Hare  yoa  tried  It? 


dncodtornDparpOHiVI— M.P.    (Ceinoiil  wme  pleoee  tf 

phide  of  oarbon  solatioD  of  indiambber-    3.  Aji^dj  to 
'■tB'  ihopn.) — Lapik. 


^    iBoth  qnarlcs 
knDwIn^r   what 


to  inform  people  that 


'ENGLISH  MECHANIC  AND  WORLD  OF    SCIENCE:   No.  1.0 


Sept. 


cboJnu   ia   iprad  »jad   auBcd    by  Dugnfidin 

FlTEKTEE.       IFOI    AvU    D[    PullBtnnit,    Mlplf 

Quten'B  prinuin.  Uui  Hinlliig-itmt,  E!C.>— 
QIBBO.VA.  (Ttic  Amerlcin  orgta  "Yor  hnnui 
lu  tremolD,  wu  dcHTribcd  to  Ho.  733.  p.  )T. 

ireliill^,  then  idTcrtlH  [or    ~Li 


put."     It  1h  avkvRi 

iM  you  could  vet  Id  i 

BAU    (It  Is  noH  mtTfti.  wetvUi^Tc 


led,  iiE<l 


'Iro-iuelallurpy,"  pnbLlalied  by 

ISOUHUBBEBCiSTTmi.    (Tbt 


week  In  Bimwcr  to  -  K.  1 
L9  ii  ecrtkbilj  sot  ochroi 


dooWhemtofinrlienll  !•  puhllriiod.)— J.  W.  (Unjoi 
mean  tba  "Ooupletc  Pnctlal  MncLlnin,"  by  JcmLur 
Boat  T  If  bo,  U  1«  pubLlahftd  by  BuapiwD  Iav  and  Co. 
FlHtiUm.  KC.)— V.  H .  U.     ( W«  do  not  koov  ol  sucl 


tsck  nnmben-chlorldo  oI  lUtBr,  SkilnuioH  Bnd  o  hpr 
oUl)— B,  C,  J,  K.  (For  oildlalns  illTei,  lee  pp.  91 
IM,    Vol.   XXXTUL.    KUd     tba    lodloa    gen  r^)  >— 

■  dMcHptioa  1     It  is  luge  cncngl]  to 


by  try  log  It  on  bim,  and  oornparij 


lb  dnvlDK 


FJCTt*  £LAHTirjL    {Propftgat«d  by  onttitigi  plAcol  1 

liBt  three  woidi  probably  polot  to  tbe  cauoe  of  yon 
lkUllIc.>^W,  A.  SMITH.  {PleaK  Hnd.)— Encjlihei 
T.  Woou,  A.B.L.,  W.H.EAVEII.    (In  type.) 


OUR   EXCHAHflK   COLUMN. 

7^  dutrgt/oT  Exehangt  IfMieet  it  Sd.  for  lit 
U  Kordi,  aiidid.JeTtvtry  ttuxt*ding  S  word 


Nlokal  FliitliiK  Ta,t,  U  gilloni,  qnintiiy  of  AnodM, 
niilul  hlu,  BiMTlH,  Ac,  coit  OTU  x^.  OEen^J.  QUIIII. 
f  IMftU^rwt,  Hub. 

Onalorole,  nnrly  new. ««  £n  IDl,  Botler'i  litot. 
Mflnt, Ibrta  dlfleroil pawFn.    Dflvn.— J.  OBIKI,  FiwpMt— " 

Set-Air  Bnsine,  4  H J*.,  Bncknt'i  Oloric.n 
nfliyKt4tn«l,  HdIL  '  ^ 

idiMge  A  Ktulc&l  Boz,  In  peifKt 


Wuled.  Kodloal  Battery.   Blecltlo  Bell.  Ulcro- 

Wutcd,  fint-ckH  Trloyole  Fittlnga,  by  meebaolc^. 

BnglnetT'i  Stocks.  Tkpa,  and  Diao.  u>d  other 
T<Bl>,  U  cicbuji.  tor  TnuUn  ritUun  -  mun.  t»  taii^-a^ 
WlLtB,  I ,  Uluk-ilIHl,  Uuiili). 

U  ^lucent  (Ingle-iions  Dlunond  Sins,  recanilr 
Tirat)F  ijiiu  "  OmmU'i    BncyoIOBwdlc   Dlc- 

L    lODg.M    dill 


3t  dlimettr 


Two   magnlBcait  Mpdala  of  u  Amcrloo   EalKiB 

BiaAcr,4Blli.1uilir,*'Th«Brlj1olH''  knd  [LUJL  -  IhTwUtlon,'  IT' 
■dnatf . undtTvLHi  «Mfl.  liup4>t?uon  iariiui,  nla«  iVO  ;  put 

Will  aichun  nj  RiKBdld   Urge   Coll  tor   Hit 
ObJ|ccUTt,  IaUil.  H«d«,  or  :<unjUiukd  CutmntcTDaUMik— K 

Ftps  Uodel  TMht. » 


»ft.T«nkLoiWB-ot£v«,  with  pomp,  prewnreirBngf  ,4c. 

Good  Ttolin  Uid  B  ow,  In  eiclnoue  tor  wnne  olbei 
lartn.  U1117,  Huliiifk. 
MIn.  (Boy*))  Enmy  HuhlnM  Bloycle.  In  cicbuige 


KimiHDpir  htldiii,  ft* 
Bmery  WliealB-— Will  eicbupc  tbnp  tor  heid- 
Sii  Sum  Oelta.  Bleclro  M.inieH.  s™  Lninpi,  two 
IdUttemSIldBS— Lot  Tiewi  Hi-uttlihScencrT.  Will 
Tiolln,  «rr  dM.  mellow,  even  lone.  U,  tor  pioJ 
Wnnted,  B-Oat  Plooolo.  will  glTo  good  eiclmnge.— 
WutBl.  BalentiflO  Books    (cleetriol  pnlemd) : 


Bloetrlo  Motor  to  d    n  ww  oa  mnchliie.  nxd  thrlt 
B  I  cell  BimMii  Battery,  slw  Unsette.    See  I1 


Perambulator  Wheela.  1  rabbcn.  silei  turn 
Winicel.  PhotoRravhlo  Apparataa.  will  1 
■•  BoB-llah  Meotiaiiic."rToli.,ZXXUI.toZL.,tli 


A  «-U|bt  D 

Oaa    Table  I.amp.  Itnllwe 

Btooks  and  Dies  tor  gu  ;  B 


Kk-g««red  lAlka.  chB»p,  u 
le  Sot  of  Oaatlnffa  ler  n 


Front  8Ude  Lathe  Bed.  planed  nil  1 

Wuted,  iDAll  Iron  Prlntlur  Proa*. 
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LiaHTHOUSB  ILLUMINANTS. 

THE  report  of  the  Trinity  House  Com- 
mittee on  Lighthouse  Eluminants  does 


portaiice  of  this  point 
we  reflect  that  in  the  case  of  sudden  fogs 
three  superposed  lights  can  be  added  in  a 
moment  to  the  ordinary- weather  light,  if  gas 
is  used,  while  valuable  time  is  lost  if  oil- 
lamps  are  employed.  It  is,  however,  note- 
worthy that  while  the  majority  of  the  lights 
around  our  coasts  are  *'  fixed "  and  *'  inter- 
mittent "  (occulting),  both  having  precisely 
the  same  optical  apparatus,  there  is  only  one 
spot  in  the  whole  coast-line  of  Great  Britain 


not  seem  to  meet  with  that  universal  com- 
mendation which  was  expected,  although  the  where  gas  is  used — viz.,  the  two  lights  at 
experiments  have  been  carried  on  for  twelve  j  Haisborough  in  Norfolk.  In  Ireland  gas  is 
months  at  much  expense,  and  with  consider- 1  used  at  Howth  Bailey,  Dublin  Bay  ;  Wick- 
able  unnecessai'y  elaborateness.  The  origin ;  low  Head  ;  Hook  Tower,  entrance  to  Water- 
of  the  experiments  may  be  briefly  described  j  ford  ;  Mine  Head,  near  Dungarvan  ;  Galley 
as  an  attempt^ to  arrive  at  some  uniformity   Head,    co.    Cork  ;    St.    John's    Point,    co. 


between  the  French  authorities,  the  Trinity 
House,  and  the  Board  of  Irish  Lights.    The 
French  authorities  had  it  in  contemplation 
to  make  a  radical  change,  in  lighting  their 
coasts    by    electricity    (they    have    already 
several  electric  lighthouses)  ;  the  Irish  Board 
had  already  adopted  gas  for  many  of  their 
more  important  lights,  while  the  English  and 
Scotch  coasts  were  marked  out  mainly  by 
oil  lamps.    To  make  a  general  change  from 
oil  to  gas  would  involve  a  heavy  cost,  which 
was    naturally    objected    to    by   the   Elder 
Brethren  and  the  Board  of  Trade,  and  the 
question  then  arose  whether  if  an^  change 
were  made  it  should  not  rather  be  m  favour 
of  electricity.     There  is  no  question  that  the 
electric  light  is  very  beautiful  as  a  lighthouse 
illuminant,  but  practical  mariners  are  not  en- 
thusiastic about  it,  while  not  a  few  positively 
object  to  it,  its  dazzling  brilliancy  tending  to 
mislead  them  in  calculating  distances.  No  light 
has  ever  equalled  it  for  distinctiveness  of 
character,  and  in  that  respect  the  electric 
beam  is  welcomed  by  the  navigator  ;  but  in 
spite  of  the  "report,"  he  is  not  yet  satisfied 
that  the  electric  arc  can  penetrate  further 
through    iog,    or     rather     haze,    than    one 
of    the  older-fashioned  lights    of    the  first 
order.      The    year    in    which    the    experi- 
ments were  carried  out  was  marked,  as  the 
committee  themselves  state,  "  by  a  singular 
prevalence  of  clear  weather,**  and  yet  they 
report  that  the  electric  light  exhibited  in  the 
A  experimental  tower  at  the  South  Foreland, 
was  the  most  powerful  under  all  conditions 
of  weather,  and  had  the  greatest  penetrative 
power  in  fog,  as  compared  with  the  gas  and 
oil  lights 'in  the  other  towers.     They  also  say 
that  the  gas  and  oil  Limps,  for  practical  pur- 
poses,  are    equal  ;    but    that    when    shown 
through  fixed  lenses,  the  superiority  of  the 
superposed  gas-light  is  unquestionable.    The 
general  conclusion,  a  sort  of  recommendation 
which  will  be  followed,  is  that  oil-lights  are 
good  enough  for  ordinary  purposes,  but  that 
where    a    very    powerful  light    is  required 
electricity    offers    the    greatest    advantages. 
Part  II.  of  the  Report,  which  will  be  pub- 
lished shortly,  contains  the  detailed  reports 
on   the  electric  light  and  photometry,  dia- 
grams, drawings,  &c.,  and  wc  hope  the  evi- 
dence of  pilots  and  masters  of  vessels,  who 
are  the  persons  more  directly  interested.    As 
a  matter  of  fact,  at  many  of  the  lighthouses 
around  our  coasts  oil  is  the  only  possible  illu- 
minant, for  the  simple  reason  that  there  is  no 
rcx)m    to    make  gas  or  to  put   down    the 
plant  necessary  for  obtaining  current ;  but 
the  committee   say  that    oil  is  much    the 
cheapest  illuminant  both  as  respects  first  cost 
and  annual  maintenance.     The  figures  and 
the  conclusion  drawn  from  them  have  been 
challenged,  and  it  has  been  asserted  that  so 
far   from  the  quadriform  gaslight    costing 
more  for  maintenance  than  the  triform  oil- 
li^ht,  it  costs  actually  less,  while  the  com- 
mittee themselves  report  that  the  superposed 
guUght  shown  through  fixed  lenses  is  mi- 
gnertioiiaUy  mpecior.    It  is  obvious  that  gas 
m  the  iBMt  traula.  ou  be  nised  to  its  mazir 

,  and  requires  no 
"Y  lightnonse  oil 


Down  ;  Rockabill,  co.  Dublin  ;  Mew  Island  ; 
and  Tory  Island.     The  electric  light  was  first 
tried  in  this  country  at  the  South  Foreland 
experimentally  during    1857,    '68,  and  '59, 
when  it  was  agreed  to  use  it  as  the  permanent 
light  at  Dungeness.     On  Feb.  1,   1862,   the 
electric  beam  shone  out  for  the  first  time 
from  any  lighthouse  from  the  tower  on  that 
dangerous  point  of  the  coast  of  Kent.    The 
light  was  not  exactly  a  success,  on  account  of 
the  imperfections  in  the  apparatus,  and  in 
1874  the  old  oil  lamps  were  affain  brought 
into  use,  because  Dungeness  had  grown  out 
so  far  into  the  sea  that  the  electric  light,  from 
its  low  elevation,   was    found   to  bewilder 
navigators,   and  prevent    them    making    an 
accurate  estimate  of  their  distance.    Mean- 
time, however,   improved  apparatus  having 
been  invented,  an  electric  light  was  installed 
at  Souter  Point,  near  Wearmouth,  and  the 
spot    being  suitable,  mariners  entering  the 
Type  have  frequently  expressed  their  opinion 
of  its  value.  The  next  year,  1872,  the  electric 
light  was  also  established  at  the  South  Fore- 
land in  two  houses,   and  experiments  beinff 
made    there    in    1877    with    the  improvea 
dynamos  of  Siemens,  it  was  resolved  to  use 
the  electric  light  in  the  two  towers  at  the 
Lizard.     That  completes  the  list  of  electric 
lighthouses  in  the  United  Kingdom,  and  not- 
withstanding the  report  of  the  committee,  it 
is  doubtful  whether  the  number  will  be  materi- 
ally increased,  except  in  the  case  of  important 
points  where  a  powerful  distinctive  light  is 
required.     The  lights  employed  in  the  experi- 
ments were  regulators  having  carbons  of  20, 
30,    or     40mm.     diameter,    supplied    with 
current    by    De    Meritens  magneto-electric 
machines.     The  nominal  candle-power  of  the 
arc  lights  is  given  as  10,000  and  15,000,  while 
the  muminating  iK>wor  through  the  lens  in 
clear  atmosphere  was  respectively  1,250,000 
and  1,500,000.     It  would  seem  from  these 
figures  that  the  large  increase  in  power  of 
the  naked  light  does  not  give  a  correspond- 
ingly augmented  illuminating  power  through 
the  lens  ;  but  there  is  no  room  to  doubt  their 
relative  accuracy,  as  they  are  given  on  the 
authority  of    Mr.    Harold  Dixon,  M.A.,  a 
gentleman  who  has  had  much  experience  in 
photometric    testing.    In    foggy   and    hazy 
weather,    Mr.    Dixon    says    the    multiform 
arrangement  of  gas  and  oil  lights  is  extremely 
useful  for  distances  beyond  half  a  mile  ;  but 
in  the  case  of  the  electric  light  the  greatest 
visibility  is  secured  at  short  distances  by  send- 
ing the  current  from  one  or  more  machines 
through  a  single  arc.    He  also  concludes  that 
in  all  weathers  and  at  all  distances  the  elec- 
tric light,  whether  revolving  or  fixed,  has 
proved  superior  to  the  highest  powers  of  gas 
and  oil.    It  is,  however,  contended  that  the 
experiments  with  the  electric  light  arc  un- 
trustworthy,  for    the    beam    was    focussed 
directly  upon  the  observers,  and  not,  as  in  the 
case  of  all  Ughthouse  lights,  upon  the  horizon 
and  the  intervening   space.    To  make  the 
test  fair  between  gas  and  electricity  the  two 
lights  should  be  tested  under  the  usual  light- 
house conditionir-tliat  is,   they  should   be 
visible  at  ihr  ^    "iaon,  md  «t  lul  points  be- 
tween the)  1  and  the  lighthouse.    The 


evidence  of  pilots  and  masters  of  vessels, 
who  have  practical  experience  of  the  value  of 
the  lights  in  all  weathers,  will  be  deemed  by 
the  public  of  more  ^value  than  the  opinions 
of  the  8i)ecial  observers,  and  it  is  to  be  hoped 
that  it  will  be  published.  It  appears  tnat 
altogether  upwards  of  6,0(X)  oljservations 
were  recordoa  of  the  different  lights  ;  bet, 
for  various  reasons,  it  was  found  necessary  to 
reject  nearly  2,000,  and  an  analysis  of  764, 
taken  fur  the  purpose  of  coni]Kiriiig  the 
electric  light  with  the  highest  powers  of  gas 
and  oil,  give  a  superiority  to  the  arc  of  35 
per  cent,  over  the  quadriform  gas  with  108 
jets,  and  about  40  per  cent,  over  the  triform 
oil,  with  six  wicks.  That  is.  taking  aU  kinds 
of  weather  and  various  distances.  Upwards 
of  3,000  other  observations  were  nuide  to 
compare  lower  powers  of  gas  and  oil  with 
different-sized  arcs  ;  but  it  is  considered  sufli- 
cient  to  ^vc  the  result  with  the  higher 
powers.  As  to  the  comparison  between  gas 
and  oil,  the  former  is  only  slightly  better  than 
the  latter  in  the  case  of  revolving  lights,  but  is 
decidedly  superior  in  all  kinds  of  weather  with 
fixed  lights.  The  oil  used  is  a  paratfin,  with  a 
flashing  point  of  154*'  Fahr.,  and  it  is  forced 
up  to  the  wick  by  the  pressure  of  a  weighted 
]uunger.  The  gas  used  is  the  best  that  can  be 
made  from  cannel,  and  has  an  average  illumi- 
nating power  of  35  candles.  The  cost  of 
making  gas  on  the  small  scale  necessarily 
rendera  it  more  expensive  than  mineral  oil ; 
but  it  has  undoubted  advantages,  as  pointed 
out  above.  The  exjKjriments  have  served  a 
useful  purpase  :  but,  so  far  as  discovering  a 
really  useful  light  for  foggy  weather  is  con- 
cerned, they  have  served  to  demonstrate  that 
the  most  powerful  light  is  useless  in  a  thick 
fog  ;  that  the  difference  in  visibility  is  mea- 
sured by  a  few  hundred  feet,  and  that  within 
a  distance  of  less  than  3  0fX)ft.  from  the 
lighthouse.  It  seems  certain,  then,  that  for 
foggy  weather  the  only  approximately  safe 
method  of  navigation  is  a  code  of  sigimls  in- 
dicating the  direction  in  which  vessels  are 
steering. 


aENT  AND  G0;8  NEW  PATENT 
PNEUMATIC  PENDULUM  INDICA- 
TORS. 

A  RELIABLE  direct  -  acting  pneumatip 
pendulum  has  long  been  the  aim  of  in- 
ventors,  and  Messis.  J.  T.  Gent  and  Co.,  of 
Leicester,  have  now  supplied  the  want,  as  will 
be  seen  by  the  illustration.    A  toothed  wheel  is 


fixed  over  a  swinging  pendulum,  and  when  the 
indiarubbcr  bag  is  expanded  by  the  pressure 
of  air  from  the  push,  the  V  piece  on  the  vertical 
spindle  is  lifted  and  moves  the  wheel  round,  in 
doing  which  another  tooth  catches  the  pendulum 
and  causes  it  to  swing.  When  the  pressure  is  re- 
moved the  V  piece  returns  to  its  original 
position  r^y  for  another  signal. 

The  bell  is  rung  by  the  same  action  which 
swings  the  pendulum,  by  releasing  an  escape- 
ment in  the  usual  way  :  it  requires  winding 
once  a  day  or  once  a  week  by  means  of  a  lever 
and  cord. 

There  are  no  battery*  wires,  or  complications. 
Everything  is  strong  and  durable,  and  the 
whole  is  so  simple  that  any  ordinary  workman 
can  do  the  fixing.  . 
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ASTBONOHICAL   NOTES   FOR 
OCTOBIBI,  1885. 

The  Sun. 


5* 


At  Greenwich  Mean  Xoon. 
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Right 
A>cen- 

picn- 
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tion 
Soath. 
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Time. 


OccnltaUons  of  (and  a  near  approach  to)  Fixed  Stars  by  the  lloon. 
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t  A  near  approach. 


!  placed  for  the  observer.    She  is  now  very  per- 
I  oeptibl  J  gibbons,  her   angular    diameter 


The  method  of  finding  the  Sidereal  Time  at 
Local  Mean  Noon  at  any  other  Station  will  be 
fbond  on  p.  355  of  Vol.  XL. 

Spots  and  facnl'je  oontinne  to  appear  npon 
the  Son's  face. 

The  Zodiacal  light  is  still  visible  in  the  East 
before  sonrLse. 

The  Koon 

Enters  her  Last  Quarter  at  1  Ih.  29'lnL  aon.  on 
October  1st.  and  i«  New  at  Th.  3l'4m.  in  the 
morning  of  the  8th.  She  will  enter  her  First 
Qoarter  at  Ih.  2'J'7nL  aon.  on  the  16th,  be  Fall 
at  9Il  22*6m.  at  night  on  the  23rd,  and  finally, 
for  the  second  time  this  mcmth,  enter  her  Last 
Quarter  at  5h.  57*8m.in  the  evening  of  October 
30th. 


I  creasing  from  14*2^ 
■  end  of  the  month. 
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Day  of    -  Moon's  Age 
Month.        at  Noon. 


Souths. 
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6 
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So  that  Yenns  will  travel  throngh  Libra  and 
Scorpio  into  the  Sonthem  part  of  Ophinchas. 


The  Moon  will  be  in  coninnction  with  Mars 
at  7  pjn.  on  the  3ni  ;  with  Jnpiter  at  5  pjn.  on 
the  6th  ;  with  Mercniy  at  8  o*clock  the  next 
evening  (the  7th)  ;  with  Yenns  at  Noon  on  the 
11th  ;  and,  lastlv.  with  Satom  at  5  pjn.  on  the 
2qth. 


Is  a  Morning  Star  during  the  first  half  of  the 
month,  but  comes  into  superior  conjunction 
with  the  Sun  at  10  a.m.  on  the  16th,  after 
which  he,  of  course,  becomes  an  Evening  Star. 
He  is  but  poorly  placed  for  the  observer  at  any 
time  in  October,  and  during  a  considerable  part 
of  it  is  invisible.  His  angular  diameter 
decreases  from  54'  at  the  beginning  of  the 
month  to  4*9  by  the  end  of  it. 


o^    I      Right 
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11 
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10*7  a.m. 
23-3    ,. 
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47-0    .. 
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8-8 
19*7 


p.m. 


The  path  indicated  by  this  ephemeris  extends 
over  nearly  the  whole  of  the  constellation 
Virgo  and  a  good  deal  of  Libra.  Mercury  will 
be  a  little  to  the  South  of  ii  Virginis  on  the 
4th,  but  behind  the  Sun  when  at  his  nearest 
Spica.  He  will  aUo  be  not  far  to  the  South 
of  a  Librae  on  the  evening  of  the  28th.  He  will, 
further,  be  in  conjunction  with  Uranus  at 
2  a.m.  on  the  r^th. 


Is  now  coming  into  view  again  in  the  morning 
before  sunrise ;  but,  subtending  an  angular 
diameter  of  only  6*  at  the  beginning  of 
October  (increasing  to  6*8 '  by  the  end  of  it),  he 
merely  presents  the  appearance  of  an  enormous 
gibbous  red  star. 
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This  path  carries  Mars  from  about  the  middle 
of  Cancer  to  a  point  to  the  N.W.  of  Regulus. 

Jupiter, 

For  the  purpose  of  the  observer,  will  scarcely 
come  into  a  position  for  telescopic  scrutiny 
until  December ;  but 

ITeptune, 

Although  he  does  not  South  until  after  mid- 
night, is  practically  visible  during  the  whole  of 
the  working  hours  of  the  night.  He  requires  a 
telescope  of  some  size  and  power  to  exhibit  him 
as  anything  but  a  7-8th  mag.  star. 
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Venus 

In  an  EveniniT  Star  during  the  whole  of 
Octo^jcr ;  Ivat  from  her  great  and  rapidly  in- 
creasing  South    Declination,   is   very   badly  i  Is  much  too  close  to  the  Sun  to  be  visible. 


Whence  it  will  be  seen  that  Neptune  is  in  an 
utterly  blank  region  in  Taurus. 

« 
Uranus 


Saturn, 

Although  he  is  a  Morning  Star  in  the  ai 
that  his  meridian  passage  oocuza  a  Utile  bei 
6  ajn.  on  October  1st,  and  aboat  3h.  67nL  ] 
on  the  30th,  rises  about  20  minutes  to  10  o*c] 
at  night  at  the  former  date,  and  at  about  Th.  I 
on  Uie  last  night  of  the  month.  He 
towards  the  latter  date,  he  may  be  Tvrj  i 
seen  by  midnight.  His  ring-eyaEtena  ia  i 
about  as  open  as  it  can  be,  and  he  ia,  aaalw 
an  object  of  the  highest  interest  to  tiie  stod 
The  angular  equatorial  diameter  of  hiagi 
increases  quite  imperceptibly  from  16*8^ 
1 7*6"  during  the  month. 
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Henoe  Saturn  will  be  seen  to  remain 
stationary  at  the  obtose  angle  of  a  tziai 
formed  with  c  and  2[  Geminomm. 

Shooting  Stars 

May  be  looked  for  between  the  18th  and 
21st.  Indications  also  exist  of  a  ahowv, 
showers,  between  the  Ist  and  the  6th. 

Oreenwich  Xean  Time  of  Soathlnr 
Fourteen  of  the  Principal  Fixed  81 
on  the  Nitf ht  of  October  1st,  188S. 

Star.  Sonthfl. 

AjLtair   ...        ...        ...        •! 

a<  Capricomi  ... 

a  CygnL.. 

a  Cephei  ...        ...        . 

a  Aquarii 

^  P^fasi 

Fomalhaut      ...        ...        • 

Markab. . . 

y  Cephei  

^  Sculptoris 

a  Andromeda! ... 
a  Oassiopeias    ... 
P  v/eu   ...         ...         ...         *< 

Polaris  ... 

The  Method  of  finding  the  Greenwich  M 
Time  of  Southing  of  either  of  the  Stars  in 
above  list  for  any  other  Nirht  in  Octobei 
also  that  of  determining  the  Local  Instant  ol 
Transit  at  any  other  Station,  will  be  found 
p.  356  of  Vol.  XL.  It  must,  however,  be  no 
that  the  first  of  these  rules  ia  not  rigi 
accurate  when  applied  to  Polaris  and  ot 
close  circumpolar  stars  (nor,  in  imicit  even  1 
star  like  y  Cephei),  although  it  will  be  foo 
perhaps,  sufficiently  so  in  pzactioe. 
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28  57-77 
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32  57-60 
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16  52-57 
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52  37-85 
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8     9-39 
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15  52-55 

10 

51  28-86 

10  59  39-36 

11 

19    7-31 

11 

50  36-17 

11 

54  23-20 

12  34  3396 

Dr.  Percy  Franklaxd*8  recent  e^wrime 

?)int  to  spongy  iron  as  the  best  filtemg  age 
owdered  ooke  comes  next,  and  ia  voy  go 
Animal  charcoal,  although  exoellent  at  first,  k 
becomes  worse  than  nselesa,  and  can  in  no  case 
recommended:  bat  Dr.  6iithrie*B  **pemi7vs< 
cleaner."  with  its  broken  stock  hribk  as  the  fii 
ing  medium,  is  as  good  as  anything. 
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THE  ADDRESS  IN  GBOaSAPHT. 

THB  address  in  Section  B  was  delivered  by 
General  J.  T.  Walker,  C.B^  F.R.a,  the  pre- 
sident of  the  section,  who  gave  his  audience  a 
general  account  of  the  Survey  of  India.  We 
extract  the  following  preliminary  remarks: — My 
predecessors  in  this  cnair  have  claimed  for  geo- 
graphy a  range  of  science  which  may  be  said  to  be 
gractically  uhlimited;  for  it  comprehends  the 
istoFjr  of  the  earth  itself,  and  of  all  the  life  to  be 
met  with  on  the  surface  of  the  earth,  from  the  first 
beginning  of  things,  and  through  their  subseq|uent 
development  onwards  to  their  present  conditional 
status ;  it  is  associated  in  a  greater  or  less  degree 
with  every  other  department  of  knowledge,  and  is 
a  remarkable  exemplification  of  the  mutual  inter- 
dependence and  correlation  of  the  physical  sciences, 
for  while  all  other  branches  of  science  are  incom- 
plete without  some  knowledge  of  geography,  it  is 
inoomplete  without  some  Imowledffe  of  each  and 
all  of  them.  Such  daims  on  behalx  of  geogpiphy 
would,  not  many  years  ago,  have  been  considered 
extravaeant  and  exaggerated ;  a  popular  encyclo- 
pcsdia  which  is  still  of  some  note  defines  geomphy 
to  be  simply  the  science  which  describes  the  sur- 
'  face  of  the  earth,  and  somewhat  querulously  com- 
plains that  geographical  treatises  contain  matter 
not  unfrequently  taken  from  statistics,  naturiJ 
iihilosophy,  and  history,  which  it  declares  to  be 
irrelevant  and  not  properly  admissible  into  such 
treatises.  And  in  a  popular  sense  eeoffraphy  is  still 
commonly  suggestive  only  of  such  a  knowledge  of 
locality  as  may  be  acauired  from  maps  and  charts, 
with  their  graphical  delineations  of  whatever 
exists  on  the  surface  of  the  earth,  and  of  the 
various  natural  or  artificial  boundary  lines  of  the 
peoples  and  States  between  whom  the  surface  is 
divided.  But  the  British  Association  and  the 
Royal  Geographical  Society  have  successfully 
maintained  that  scientific  geography  is  not  re- 
stricted in  its  scope  to  a  mere  knowledge  of 
locality-— though  that  in  itself  is  a  very  important 
factor  in  whatever  appertains  to  the  intercourse 
and  mutual  relations  of  mankind — but  embraces 

;.  all  that  relates  to  the  structure  and  existing  con- 
figuration of  the  earth,  and  takes  cognisance  of  the 
varied  conditions  of  all  the  life,  both  animal  and 
vegetable,  which  is  nurtured  and  supported  by  the 
earth ;  it  studies  the  side  lights  which  the  general 

'  configuration  of  surface  throws  on  the  character 
of  each  locality  as  a  home  and  support  of  life,  and 
it  examines  with  special  interest  the  influence 
which  that  character  nas  exerted  on  the  social  and 
political  conditions  of  different  races  and  peoples. 
And  geo^phy  does  not  merely  devote  its  attention 

=.      to  the  cxiBtmg  order  of  things  as  now  displayed  to 

.  oar  gaxe ;  in  alliance  with  geology  it  studies  the 
history  of  a  distant  past,  when  the  features  of 
the  eurth's  surface  were  not  precisely  as  now,  and 

^  lands  which  we  see  high  above  our  horizon  lay 
deep  beneath  the  ocean,  and  life  existed  in  other 

'      forms,  whose  mute  records  we  possess  in  the  fossils 

J  —the  likJm-hdni  or  written  stones  as  they  are  sig- 
nificantly called  by  the  people  of  Afghanistan— 

^ :  which,  aiter  long  lyin^  entombed  among  the  rocks, 
are  presented  to  moaem  sight  as  revelations  of 
life's  early  dawn ;  it  invcsti^tes  what  Baron 
Riohtofen  describes  as  the  reciprocal  causal  rela- 
tions of  the  three  kingdoms— land,  water,  and 
atmosphere  ;  it  seeks  to  determine  the  processes  by 
which  in  some  parts  of  the  globe  contments  were 
built  up  with  their  varied  sculpture  of  mountain 
and  valley,  of  highly-elevated  plateau  and  low- 
l^ng  plain,  of  lakes  and  inlana  seas,  and  great 
nver  ^stems — ^while  in  other  parts  land  was  de_ 

Sressed  below  the  sea-level,  or  broken  up  into  th^ 
lands  which  are  now  dotting  the  surface  of  th^ 
ocean ;  and  it  endeavours  to  trace  a  process  of  con. 
tinuouB  evolution  of  life  from  the  primary  and 
■implest  types  which  perished  in  the  early  ages  of 
the  earth's  history,  to  the  latest  and  most  highly- 
developed  types  wnich  are  now  flourishing  around 
OS.    Going  back  still  further  it  searches  for  evi- 

^  dence  for  the  first  beginnings  of  the  material 
universe;  it  looks  beyond  the  orbit  of  the  most 
distant  planet  of  the  solar  S3r8tem,  and  scrutinises. 

"^  regions  of  stella  space  to  find,  in  the  widely 
■oattered  particles  of  the  nebula;,  the  beginnings  of 
new  solar  systems  and  new  worlds  sudi  as  ours ; 
there  it  may  be  said  to  behold  as  in  a  mirror  the 
formation  of  our  own  planet  as  a  fluid  igneous  mass 
thrown  off  with  great  velocity  from  its  sun,  and 
rapidly  revolvinpf,  and  then  becoming  spheniidal, 
and  slowly  cooling  and  solidifying,  and  finally 
acquiring  the  crust  which  was  to  become  an  aboae 
for  life,  the  stage  whereon  man  was  to  play  out  the 
drama  of  his  planetary  existence,  and  be  held  all 
the  while  fast  imprisoned  and  out  of  touch  with 
the  surrounding  universe. 

THB    ADDRESS    liSTllCONOMIC 
SCIENCE  AND  STATISTICS. 

The  address  in  Section  F  was  delivered  by  Prof. 
H«  Bidgwick,  M.A.,  president  of  the  section,  and 


consisted  mauily  of  a  defence  of  political  economy 
and  a  refutation  of  Uie  charges  brought  against 
political  economists.  The  following  is  an  abstract : 
— In  commencing,  the  president  said  his  address 
might  be  legardea  as  a  discussion  of  the  relative 
views  of  British  and  Continental  economists,  or, 
amonnt  other  topics.  Free  Trade  and  Protection. 
He  disclaimed  all  connection  with  the  kind  of 
political  economy  called  *'  orthodox,"  which  under- 
took to  settle  all  practicsJ  problems  of  Govern- 
mental interference,  or  private  philanthropy,  by 
simple  deduction  from  one  or  two  general  assump- 
tions—of which  the  chief  is  the  assumption  of 
the  universally  beneficent  and  harmonious  opera- 
tion of  self-interest.  Since,  however,  this  kind  of 
political  economy  was  still  somewhat  current  in 
the  market-place,  it  seemed  worth  while  to  try  and 
make  clear  the  relation  between  the  economic 
science  and  the  principles  of  Gk>vemmental  inter- 
ference. He  then  proceeded  to  examine  some  of 
the  tenets  of  Adam  Smith,  the  founder  of  political 
economy  as  an  independent  science.  The  element 
which  made  most  impression  on  the  ordinary 
reader  was  Smith's  advocacy  of  the  **  system  of 
natural  liberty**;  his  exposition  of  the  natural 
''  division  of  labour  ** — tenaing,  if  left  alone,  to  be- 
come an  internal  division  of  emplojrments — as  the 
main  cause  of  the  ^  universal  opulence  "  of  **  well- 
governed  "  societies ;  and  of  the  manner  in  which, 
in  this  distribution  of  employments,  individual 
capitalists  seekine  their  own  advantage  are  led  '*  by 
an  invisible  hand  '  to  **  prefer  that  employment  of 
their  capital  which  is  most  advantageous  to 
society.*'  At  the  same  time,  Adam  Smith  was 
too  cool  and  too  shrewd  an  observer  of  facts  to  be 
carried,  even  by  the  force  and  persuasive- 
ness of  his  own  arguments,  into  a  sweeping 
and  unqualified  assertion  oi  the  universality 
of  the  tendency  that  he  described.  His  advocacy 
of  natural  liberty  in  no  way  blinded  him  to  the 
perpetual  and  complex  opposition  and  conflict  of 
economic  interests  involved  in  the  unfettered 
efforts  of  individuals  to  get  rich.  He  even  went 
the  len^^th  of  saying  that  '^the  interest  of  the 
dealers  m  any  particmar  branch  of  trade  or  manu- 
facture is  always  in  some  respects  different  from, 
and  even  opposed  to,  that  of  the  public."  In  short, 
however  fascinating  the  picture  that  Adam  Smith 

S resented  of  the  continual  and  complex  play  of  in- 
ividual  interests  constituting  and  regulatmg  the 
vast  fabric  of  social  industry,  tiie  summary  con- 
clusion drawn  by  some  of  his  disciples  that  the 
social  production  of  wealth  will  always  be  best 
promoted  by  leaving  it  altogether  alone  found  no 
support  in  a  fair  survey  of  Adun  Smith's  reason- 
ings. It  was  natural  that  in  the  heat  of  a  political 
movement  absolute  and  unqualified  statements  of 
principle  should  come  into  vogue,  since  the  ease  and 
simplicity  with  which  they  could  be  enunciated 
and  apprehended  made  them  more  effective  instru- 
ments of  popular  agitation :  hence  it  is  not  sur- 
prising to  nnd  the  Anti-Corn  Law  petitions  declaring 
the  ^*  inalienable  right  of  every  man  freely  to 
exchange  the  result  of  his  labour  for  the  produc- 
tions of  other  people  '*  to  be  **  one  of  the  prmciples 
of  eternal  justice."  But  under  Uie  more  philo- 
sophic gui(umce  of  J.  S.  Mill,  English  political 
economy  shook  off  all  connections  with  these  anti- 
quated metaphysics,  and  during  the  last  generation 
has  been  generally  united  with  a  view  of  political 
principles  more  balanced,  qualified,  and  em- 
pirical and  therefore  more  in  harmonv  with  the 
feneral  tendencies  of  modem  scientific  thought, 
f,  he  %Midiylai$$tr-fairt  were  the  one  main  doctrine 
of  modem  pcditical  economy,  there  could  be  no 
doubt  that  the  decisive  step  forward  that  foimded 
the  science  ou^g^ht  to  be  attributed  not  to  Adam 
Smith,  but  to  nis  French  predecessors  the  "  Physio- 
crats.' It  was  to  them — to  Quesnay,  De  Doumay, 
De  la  Riviere,  Turgot — that  the  credit  was  due  of 
having  first  proclaimed  to  the  world  with  the 
utmost  generality  and  without  qualification  that 
what  a  statesman  had  to  do  was  not  to  make  laws 
for  industry,  but  merely  to  ascertain  and 
protect  from  encroachment  the  simple,  eternal, 
and  immutable  laws  of  nature.  Referring 
to  some  remark  on  free  trade  and  trade- 
unions  in  a  monthly^  Prof.  Sidgwick  said  it  was 
erroneous  to  maintam,  on  the  ordinary  economic 

S rounds,  that  temporary  protection  must  always  be 
ctrimental  to  the  protecting  country,  even  if  it 
were  carried  out  by  a  perfectly  wise  and  strong 
Government,  able  to  resist  all  influences  of  sinister 
and  sectarian  interests,  and  to  act  solely  for  the 
good  of  the  nation.  The  decisive  argument  against 
it  was  rather  the  political  consideration  that  no 
actual  Gk>vemment  was  competent  for  this  difficult 
and  delicate  task;  that  protection,  as  actually 
applied  under  the  play  of  political  forces,  was  sure 
to  foster  many  weak  industries  that  had  no  chance 
of  living  without  artificial  supiwrt,  and  to  hamper 
industries  that  might  thrive  mdependently  by  the 
artificial  deamess  of  some  of  their  materials  and 
instruments.  So  far  he  had  been  speaking  of  the 
function  of  economic  science  in  determining  prin- 
ciples of  Gk>vemmental  intervention  in  matters  of 
industry.  This  was  not  the  view  that  English 
economists  generally  had  taken  as  to  their  primary 


business.  It  was  the  additional  li^ht  that  Adam 
Smith  threw  on  the  general  determination  of  such 
economic  quantities — and  not  his  advocacy  of 
natural  liberty — ^which  constituted  his  chief  daim 
to  his  place  in  the  historical  development  of 
economic  science. 


THE  ADDRESS  IS  ANTHBOPOLOGT. 

The  address  in  Section  H  was  delivered  by  Mr. 
F.  Galton.  F.R.S.,  president  of  the  section,  who 
took  for  his  subject  ^*  Heredity  in  Man."  The  ob- 
ject of  the  anthropologist,  he  said,  was  to  learn  what 
mankind  are  in  body  and  mind,  now  they  came  to- 
be  what  they  are,  and  whither  their  races  are  tend- 
ing. He  hsd  been  working  with  fresh  data^  con- 
sisting of  family  records  of  persons  living  m  aUL 
parts  of  the  country.  The  suoject  of  his  remarks- 
would  be  types  and  their  inheritance.  He  would, 
discuss  the  conditions  of  the  stability  and  instability- 
of  tvpes,  and  hoped  in  doing  so  to  place  beyondi. 
dou{>t  the  existence  of  a  simple  and  far-reacning. 
law  that  governs  hereditary  transmission.  Some- 
years  ago  he  had  made  experiments  on  the  produce 
of  seeds  of  different  sixe  out  of  the  same  species,- 
with  the  result  that  the  offspring  did  not  tend  to 
resemble  their  parent  seeds  in  size,  but  to  be  alwayo 
more  mediocre  than  they — to  be  smaller  than  the- 
parents  if  the  parents  were  large ;  to  be  larger  than, 
the  parents  if  the  parents  were  very  small.  He 
had  used  the  seeds  as  a  means  of  throwing  l^ht  on 
heredity  in  man;  and  an  analysis  of  the  family 
records  furnished  to  him  last  year  fully  confirmed . 
and  went  far  beyond  the  conclusions  ne  had  ob- 
tained from  the  seeds.  The  subject  of  inquiry  on 
which  he  was  to  speak  was  hereditary  stature,  and 
his  data  consisted  of  the  heights  of  930  adult 
children  and  of  tiieir  respective  parentages,  206  in 
number.  The  multiplicity  of  elements,  some  de- 
rived from  one  pn)genitor,  some  from  another 
must  be  the  cause  of  the  fact  that  the  stature  or 
the  children  depended  closely  on  the  average 
stature  of  the  two  parents.  Hb  inouiries  had 
brought  out  the  fact  that  the  height  of  the  children 
of  hwti.  sexes,  but  especially  that  of  the  daughters, 
took  after  the  heiffht  of  the  father  more  than  that 
of  Uie  mother.  Marriage  selection  took  no  account 
of  shortness  or  tallness,  and  tall  men  and  short 
women  and  short  women  and  tall  men  were  as  > 
frequently  married  as  men  and  women  of 
similar  heights.  It  was  easily  to  be  shown 
that  we  ought  to  expect  filial  regression, 
f or,  speskine  generally,  the  further  one's  genealogy 
went  oack  the  more  numerous  and  varied  would  his 
ancestry  become,  until  they  ceased  to  differ  from 
any  eoually  numerous  sample  taken  at  haphaxard 
from  the  race  at  large.  Their  mean  stature  would 
then  be  the  same  as  that  of  the  race ;  it  would  be 
mediocre.  He  asked  how  it  was  that  in  each  sno- 
ccssive  generation  there  was  the  same  number  of 
men  per  thousand  who  ranged  between  any  limit* 
of  stature  we  might  specify,  although  the  tall  men 
were  rarely  descended  &om  eoually  tall  parents  or 
the  short  men  from  equally  snort  parents  ?  The 
answer  was  that  the  process  comprised  twosepari^ 
sets  of  actions,  one  concentrative,  and  the  other  dis- 
persive, and  01  such  a  character  that  they  naturally 
neutrslised  one  another  and  fell  into  a  state  of 
stable  equilibrium.  There  could  be  no  doubt  that 
heredity  proceeded  to  a  considerable  extent,  per- 
haps principally  in  a  piecemeal  or  piebald  fashion, 
caubing  the  person  of  the  child  to  be  to  that  extent 
a  mosaic  of  independent  ancestral  heritages,  one 
part,  coming  with  more  or  less  variation,  from  this 
progenitor,  and  another  from  that.  In  conclusion, 
he  said :— When  heredity  shall  have  become  much 
better  and  more  generally  understood  than  now,  I 
can  believe  that  we  shall  look  upon  a  neglect  to- 
conserve  any  valuable  form  of  family  type  as  a 
wrongful  waste  of  opportunity.  The  appearance  of 
each  new  natural  peculiarity  is  a  faltering  step  in 
the  upward  journey  of  evolution,  oyer  which,  in. 
outward  appearance,  the  whole  livinsr  world  is 
blindly  blundering  and  stumbling,  but  irhose 
general  direction  man  has  the  intelligence  dimly 
to  discern,  an(i  whose  progress  he  has  power  to 
facilitate. 

ABBTBACTB  OP  REPORTS 
PAPERS,  &c. 

Report  on  the  Migration  of  Birds. 

Mr.  J.  A.  Harvie-Brown  read  an  abstract  of  the 
report.  Altogether  118  returns  had  been  received* 
The  report  showed  that  on  the  east  coast  of  Bnf^ 
land  a  great  movement  was  carried  on  for  six 
months  m  the  autumn  and  winter  of  1884-5.  The 
southerly  movement  of  mi^ants  was  well  esta- 
blished m  July,  and  from  this  time  to  the  end  of 
the  third  weekm  January,  1885,  there  was  a  steady 
flow,  with  slight  intermissions,  of  birds  cither  pass- 
ing along  the  coast  to  the  south  or  moving 
directly  iiuand,  the  vast  majority  c(»ming  from  the 
cast  across  the  North  Sea,  and  moving  westward  or 
in  westerly  directions.  Occasionally  there  hacl  been 
heavy  rushes  or  persistent  bird  waves,  continuous 
for  days  and  even  weeks.  The  periods  of  migration 
occupied  by  different  species  vary  ©:<i%.U^^^^'»' 
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f  OUT  weelu  to  aa  mjioy  months  ;  Do  geDeml  rule  CA.D 
be  Uid  dnnn  in  tliii  reapect.  There  'v&s  an  im- 
niMiM  and  continiiouH  nun  on  Ui  the  coiut  from  tha 
middleof  OutobGr(l5th)  CothBcndof  bhc  munth, 
■lilpruita  UTiTmg  coDtmnunsly  aiEht  and  day. 
Thii  nth  was  pontinned  at  aeimo  (if  the  ilatianB. 
with  hat  Blight  intermiRBiniu,  to  the  middle  of 
November.  On  the  out  oiiaBt  of  Bcotland.  nhilat 
dHnltor;  nuiTementii  coatinned  during  Septemlier 
■ad  October,  the  henviest  rashes  arc  recorded  in 
ths  middle  of  :fnTembcr.  The  lut  fortoighl  ia 
Ootober  in  thn  nverage  aonunl  period  of  what  may 
bo  callKi  the  "  great  rash  "  of  imniigranta  on  to  the 
SMt  oODBt  of  England.  An  tiansually  eitensive 
atigntion  iif  giilln  to  the  Scotch  coait  wa>  le- 
markedin  ]8til,in  connection  irith  the  roBt  B?rarmB 
<rf  apratl  or  ''gnrviea"  l_CI«pea  fprnltiu).  thom- 
mItm  fallowing  and  feeding  on  countleM  myriads  of 
niinotemarinecreaturca.  This  aggregation  ha 
attributed,  and  perhaps  with  rcoBon  (though 

^,  _.  =  .. :^.. 


irh^  CBUB™h 


.  ,  -B  o^  the 

■ea,  whioQ  cnuse  baa  inipelled  and  driven  eonth- 
■ward  Che  Itali  fpnid  along  the  cour*e  of  the  milder 
Oulf  Stream  to  the  nlteimoit  timitH  l>f  its  possible 
-extoniion,  the  :firth«  and  inlets  iit  the  cast  ciast  of 
Sootland.     As  a  rule  very  few  of 


ocordud  fro; 


the 


latcuaatof   Scot. 


Strength  of  TeleBrapIi  Poles. 
Mr.  W,  H.  I'reere,  eloctriciaa  to  i]te  (lenoral 
Post  Office,  read  a  paper  on  "The  Strength  o! 
Tolegraph  PoIe». "  Ue  staled  that  no 
pcrimciits  having  hcen  made  on  Che 
native-Brown  Scandinavian  red  Hr  1 
wero  now  exclusively  used  for  telegruph  |joIeB,  and 
tliere  being  great  reason  tu  doabt  the  accuracy  -A 
Hie    coefficient    given    in    hooka,   very   careful 


ially^K 


ucted 


^parutuaiin  a  nmuhcr  of  old  and  new  creoeoted 
and  plain  pulce.  Xo  dilference  could  be  detected. 
in  the  difi'erent  sorts  of  poles,  whether  preser^'ed. 
or  not  J  but  the  coefficient  came  in  TU.'i  iiutcad  of 
IMl,  ai  usually  given — in  other  wurda.  fur  Che  lost 
thirty  years  they  had  imagined  that  theatrength  of 
the  poles  was  double  what  it  really  wiu,  and  crm- 
■equentiy  tbcy  were  now  using  stronger  trees.  Or. 
the  qnontion   of    strenn,    cartful  experiments  hiul 


taken  at  H-Tolli. 


imc  in  the  bay,  and  that  its  motions  were  very 
leculiar.  He  could  not  make  out  what  it  was 
loing  there  so  oonatantly  in  ehaUow  water.  But 
nume  days  afterwards  a  large  female  was  caught  in 
the  Ealmon  nets,  and  they  found  that  it  waa  a 
tcmaifl  pving  milk.  Its  milk  was  of  a  most  inter- 
esting lund,  and  formed  the  suhjeet  of  examination 
abd  analyHii  by  Prof.  Pnrdy.  It  was  an  dcntie  as 
._.._.    .....    '  a  deep  yellow  colour. 

Beroarkable  Occurrence  dorlns-  a,  Thnnder- 

If  I.  W.  H,  Preece  made  on  interesting  oommuni- 
iBtion   under  this  heading,  the  purport  of  which 
•me  u  follows ;— A   house  at  St.  Cuthbert's.  ten 
niles  fiom  Wolverhampton,  is  cunnocted  by  t«le- 
]hone  with  that  (own,  and  is  also  lighted  by  elec- 
.rioity.     At  half-past  eight  o'clock  on  the  night  of 
.ho  lith  of  Aogust,  when  a  sinulo  lamp  only  was 
alight  in  the  cUoing-rootn,  and  three  or  fooi  other 
lamps  on  the  8ameoircaiC,athnoderstormoccurT(  " 
and  suddenly  a  report  like  a  riSe-shot  was  heard 
Che  house,  und  the  lamp  in  the  dining-room  flatbed 
up  and  immediately  went  ont.    On  investigation 
being  made,  it  was  disoovered  thot  the  teleph — 
wire  had  been  attached  to  a  lightning  condnt 
hich  protected  tbo  hoiue  (attached  m  order 
make  earth"),    and   it   was   conjectored   tba 
lightning  flash  had  struck  the  pfotoctor,  entc 
-'     tclcphoneclTCuit  (the  wire  of  which  was  fused 
hree  places),  and  then  flashed  across  into  the 
electric  light  circuit,  ptodni'ing  a  very  curious  and 
beautiful  cesiUt,  a  mirror  of  platinum  being  formed 
■-    the  eleutriu   lamp.     The  scientific  result  was 

,t  lightning  docs  not  obey  the  ordinary  law  of 

■   ttansmissjon  of  currenta — it  does  noC  divide 

:lf,  buC  (as  in  thiscase)  selected  on 

discharged   its  full  force  in  it.    A 

come  iif  the  incident  was  the  necesi 

oci/Hsiunally  testing  lightning  conduct 

Antarottc  Dlactrvery. 

Admiral  Sir  Erasmus  Onunanney  read  a  paper 
on  "Antarctic  Discovery.''  The  object  of  the 
paper,  ho  said,  wbb  t.)  draw  attention  U>  the  neglect 
of  the  Antaretio  region  as  a  field  for  exploration 
He  govea  summaryof  the  work  which  haa  alread] 
been  dune,  and  referred  to  a  paper  by  Dr.  Heumaye' 
on  the  subject,  concluding  bj  saying; — 1  havctbui 
laid  before  you  but  a  very  imperfect  deacriptiono 
.L ._  ^...  .t.    J......     .,.,         ^    itifii 


UvinK  Uid  Head  FrotoplKam. 

Dr.  Oscar  Loewe  read  an  important  papar  on  " . 

ISiemioal    Differanea  lietween    Living    and   Dead 

Protoplasm."     rrulfl>plaBm,  it  wan  fc- --*    ------ 

certain  aldehyde  grutips.  which  a- 
tromerai'^"' 
prot(nila> 

by  alfcaline  silver  solution.  Spicogyra,  one 
lower  ftlgK,  acts  on  this  solntion  in  a  pecnli,.  „,j. 
Living  protoplasm  reduces  Che  sall^  while  dead 
protoplasm  duos  nut.  The  specific  gravity  of  the 
nrotoptasm  of  Spirogyra  was  increased,  and  was 
found  to  contain  silver  deposited  in  its  interior. 
Argyria,  or  the  rSect  of  niCiate'  of  silver  on  th> 
human  subject  in  certain  diseases,  was  found  ii 
these  algis.  Thus  was  shown  a  specific  chemica 
diiferenee  between  living  and  dead  protoplasm 
Ordinary  poisons,  such  as  prussic  acid  and  aCrjch- 
Bine,  oacm  to  have  no  particidar  eSect  on  lower 
organisms,  while  the  poison  irresibCible  by  all  pro- 
to^aun  ia  hydroxylamyl,— Prof.  liurdon-Sander- 
«an  said  that  this  investigation  had  more  im- 
portaaoe  than  might  aC  first  appear,  for  it  had 
ariicn  out  of  the  epoch-making  paper  of  PflUgci. 
PBUgcT  ooncloded  th.it  there  most  be  a  chemical 
ohange  in  the  tianvition  from  living  to  dead  pro- 
toplasm, and  Dr.  Loew  took  up  the  question  as  to 
wnaC  exactly  thik  change  was.  His  investigations 
are  an  impiHtunt  step  m  decidiag  this  most  im- 
portant question.— -Prof,  Stirling  said  this  gave  a 
new  test  for  living  protoplasm.  The  chief  thing 
to  aettle  was  wbnt  oacCly  canoes  redaction   of  the 

The  St.  Andrews  Marine  Laboratory. 
Prof.  M'Intoeh  described  liriefly  the  itiuc Cure. 
and  arrangement  of  the  marine  laboratory  at  St. 
Andrews,  and  made  Aome  general  remarks  on  the 
work  done  there  during  Uie  lost  nine  months.  A 
great  man;  of  our  food  fishes,  he  said,  were  care- 
foUy  examined  in  regard  to  the  development  of 
the  eggs  and  the  growth  of  tbe  vounr  fishes. 
AboDt  twenty  species  were  examined  in  this  way. 
They  experienced  Hume  difficulty  with  some  of  the 
forma,  on  account  of  their  voracity,  particularly 
with  the  cod.  They  found  that  a  cod  of  5in,  long 
would  swallow  a  cijd  of  Ilin.,  and  if  it  could  nut  get 
it  all  down  at  once,  it  would  keep  it  in  its  throat 
till  the  bend  part  was  digested,  and  then  draw  in 
the  tail.  Mollusca  were  studied  chiefly  in  connec- 
tion with  the  development  of  the  mussel  1  but  he 
might  Kay  that  very  haiy  notions  were  held  in  re- 
gard to  it.  Some  larger  forms  were  also  examined, 
mcluding  porpoi^u  and  sharks.    One  porpoise  wsu 


results  wuiSd  o 
endeavoured  t 


e  details  of  the  sciei 
rate  paper.     Out  1 


r   know, 


liscovery.    I  think,  froi 

ay  inter  Chat   the  Souti; 

eternal  glacier;  and,  from  the 


capped  by  ^  .         . 

of  the  sounding  obtained  by  Iloss,  ii.  nuu 
that  the  great  ioe-wall  along  which  the  al 
gated  was  the  termination  of  the  gli 
source  from  which  the  inexhaustible  sup[ 
bergiand  ice- islands  are  laouchod  into  the 

Ocean,  many  of  which  drift  to  the  low  It ._ 

13  degrees.    The  fact  of  finding  the  volcanoes  of 

equal  proportiona  to  Btna  or  Mont  Blanc  creates  a 

lest    for   further  reaearoh    regarding    that  awful 

region  on  which  neither  man  nor  quadruped  ever 

existed.  No  man  has  ever  wintered  in  Che  Antarctic 

lonc.     The  great  desideratum  now  licf 

nuires  that  an   expedition  should  paai 

ere,  in  order  to  compare  the  conditions  and  phe- 

)mena  with  our  Arctic  knowledge.    Tbe  obser- 

LtionB  and  data  to  be  collected  there  throughout 

le  year  could  not  fail  to  produce  matter  of  th( 

deepest  importanoeto  all  branches  of  science. — Hr 

Murray,  iif  Che  Ciailtnger  Eixpedicion,  said  be  had 

listened  with  much  interest  to  Admiral  Ommanncy'i 

of    Antarctic     voyages.      Ue    did    not 


«zLremety  ic 


eating.     He  had  ni 


icea  it  I 


153-64. 

The  Beat  Souta  to  the  North  Pols. 

t,  Rne  alno  read  a  paper  on  ''  Tbe  Best  am 
_  _  at  Route  by  which  to  attain  a  High  Nonhen 
Liititude."  The  plan  proposed  ia  that  the  ronte  b] 
he  west  shore  uf  Spitibergen  sbunld  be  taken  b] 
ine,  or  perhaps  two,  steamers  similiar  to  the  fini 
'easels  used  in  sealing  and  wh^ing  at  the  pntar 
,inie.  That  oftor  forcing  the  ice  "  pack  "  at  thi 
lorth-west  end  of  Spitsbergen,  a  north-oast  coon. 
Awards  Francis  Joseph  Land  should  be  fcJlowed 
That  a  depot  of  coals  should  be  plftoed  at  a  coo 
■  '  '  nr  in  North  Spitabcrgen.  He  gavi 
Parry's  "Narrative,"  1827,  «liowiii| 
how  open  and  small  the  ice  was  in  lalitodi 
8'2"4-VK.  TheBoutbemdriftof  theioethalsoob 
itruoted  the  advance  of  Parry's  boat*  will  he  & 
^eat  impediment  to  a  powerfol  sCeamer,  whilst  i 
ihe  gets  helpleisly  fixed  in  the  pock  she  will  drif 
iiimewards  with  it.  No  well-equipped  and  powtr 
^ul  steamer  has  tried  this  route. 

The  Ooaat  Terraoes  of  Norway. 

Mr.  Topley  read  a  paper  from  Mr,  Hnrii  Uillti 

(son  of  the  celebrated  geologist)  on    "The  Coil 

Terraces  of  Norway."     In  order  to  solve  this  vexd 

Suestion,  Mr.  Miller  had  made  a  careful  surrey  at  i 
ivr  snuare  miles  of  coast  in  tbe  neighbourhood  a 
Trondhjem,  and  among  the  conclasiona  he  bii 
come  to  was  that  these  terraces  were  all  post-gUda 
—that  is,  formed  bince  Che  rock-gUuiation  of  th 
district.  This  was  confirmed  by  the  condition  ui 
the  high  ooost-uliff,  which  had  been  cut  in  ice 
niondcd  rock,  but  ia  nut  itself  glaciated.  AUthi 
ovidtncc  obtained  diaooontenonoes  Saxe'a  viewths' 
thssu  rock-terraces  wore  cutout  by  glaciers^  ai  wtl 
as  Carl  retoTsens  that  they  were  taspcd  out  b 
floating  ice  coasting  the  shores.     Coast-ice  has  lei 


than  th( 


eaing  of    t 


eclay 


nr  British   rinr 

Tbe  preservatin 

es  seems  to  depend  a*  marl 

!i — exposure  to  stormista 

[if  Doast-line,  &c. — as  upon  anything  el« 


of  tbe 
^P™^ ^ ^_    ___^ 

r~~ —  c to  predicate  whKh 

them  shall  in  any  ^ren  place  remain.  'Whelbe 
elevation  by  jerks,  therefore,  he  postulated  or  mH 
all  hope  of  correlating  these  terraces  throUEkkoutth 
country  mast  be  deferred  until  their  boiglitshar 
been  accurately  determined  by  leveL — Prof.  Jai 
aaid  itmust  be  matter  of  congratulation  lo  see  lb 
namo  of  Hugh  Miller  on  the  liaC  of  contribnton  t 
the  British  Association.  Mr.  Miller  was  foUowini 
worthily  in  the  steps  of  his  father,  and  hsdalrcod; 
distinguished  himself  bv  a  number  of  most  can 
fully-written   works.    The  paper   now  read  fira 


;lBdt] 


t  Mr,  Mill 


t  then 


any  dilficulty  whatever  for 
'      a  to  undertake  sacecaa- 

_._., ^ .J   this  most  interesting 

part  of  Che  world.  That  nart  of  Che  world  was  cut 
ofi'  more  or  less  from  all  the  land  of  Che  globe.  It 
was  exceedingly  interesting  to  find  out  the  connec- 
tion of  this  land  with  ihe  great  continents  which 
were  more  or  lass  situated  in  the  northetn  hemi- 
sphere. They  knew  that  along  the  edge  of  the 
Antarctic  ice  barrier — tbat  in  that  region  there 
was  Bontinentnl  land.  And  the  gallant  Admiral 
was  perhaps  a  little  too  strong  wTien  he  said  that 
no  [(iiadrupcd  or  other  animal  ever  lived  there. — 
Dr.  W.  B.  Carpenter  thought  tbat  further  explora- 
tions should  be  made  in  Antarctic  regions ;  but 
General  Walker,  the  president  of  the  ».<.iinn 
thought  it  quite  possible  tbat  wl 

reached  the  open  Si 

S.  Ommannoy  had 


.jilurers  reachcif  the  open  fields  and  pasti 
L^.u  .„.  ™  ^. .  ,     ,  ,  ,dic„ted, thi 

diffienlti 


they  might 
the  North  Pol 


Arotlo  Bzpaditiona. 


by  referring  t«  the  expedition  of  f 

uf  M'Kensie  in    17H9;  of  Frankti 

Back,  and  Hood  in  1W3I ;  of  FranUi 

»nn.  Hack,  and  Kendall  in  IBM;  i!  Back 

and  183-1 ;  and  of    the  Hudson's  Bay  Coi 

Bxpedition   under  Deaae  and   Simpson  i: 


vould  get Btillfurlhor  information  ootfc 
exact  movemenU  nuw  going  on  in  the  Scandinavia 
Peninsula. 

Tha  Parallel  Beads  of  Iioohaber. 
Mr.  Topley  rood  a  Mper  by  Mr.  James  Helvii 
Bonnington.un'- The  Parallel  Roadaof  Locbabet, 
Mr.  Malvin  considered  that  the  theorie*  hilhcrl 
submitted  to  account  for  the  origin  of  these  read 
were  open  to  grave  objections,  and  all  of  thai 
save  that  of  their  being  the  margins  of  lakes  hel 
in  by  tbe  ice  of  glaciers  which  Sowed  down  lib 
corries  from  the  monntsJDs,  had  generally  btt 
given  up.  But  even  this  last  one  was  open  i 
serious  objection.  In  the  first  place,  it  neceaaitau 
the  existence  of  great  glaciers  in  the  lower  pa 
tions  of  Che  glens  with  the  water  of  lakes  ia  tli 
higher.  It  further  necessitates  tbe  cessation  c 
certain  uf  these  glaciers  in  Glen  Spean,  over,  pe 
haps,  nine-tenths  of  the  district  formerly  produciii 

sur^ce  from  which   thoy  bad  previooalj  flows 
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the  Trcig,  and  tbe  Loire,  which  thej  say  ni 
■      ■      ■        ■  .......  fouJ^iiiGl- 
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,B68ft.,  according  t 
ments  of  the  ice-dam  supporters,  must  b«aii 
barren.  Those  gtaciere  must  shrink  up,  withui 
any  other  reason  being  assigned  than  the  neceiiii 
of  thoir  doing  so  to  enable  the  snpporten  of  tl 
ice-dam  to  prove  their  esse.  While  this  large  e: 
tent  of  previously  ice-producing  country  ceases  i 
furnish  any  more  ice  to  the  Spean  Valley,  oi 
solitary  cnrry,  Coirchron,  drawing  a  supply  fro 
about  eleven  square  miles,  is  allowed  to  maintai 
ail  ilD  original  ice-ptuducing  power,  and  to  for 
the  great  dam  stretching  more  than  four  mili 
across  the  volley  of  the  Spean,  though  aided  c 
the  other  side  by  the  ice  from'the  great  glen.  Tl 
country  which  fed  this  glacier  of  Coiicbron  ea 
sists  of  about  eleven  square  miles  of  surface,  wil 
a    peak    4,D0Uft,    high.— ProL    Jndd   said  he  r 

Sutted  that  Mr.  Melvin  had  not  taken  acconnt  i 
e  perfect  horiioutality  of  these  parallel  road 
which  was  thought  of  so  mush  importance  by  eA< 
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Ttia  OMlosy  of  East  Central  AAic*. 
Prof.  Henry  Druinmond  read  notes  on  b  recent 
eraminaticin  of  tin  Beology  of  Eait  Central  Africa 
from  tha  Zambesi  to  the  Njmsb  Tajiginjilm 
platean.  He  stated  that  the  regiua  be  tinTerBed 
when  he  made  these  notes  included  tha  littoral 
belt  at  Zanzibar  Moiambiqne,  and  the  moathB  of 
the  Zambeu  and  the  Quilimane  rivers  ;  the  region 
watered  by  the  Sliire  river  from  ita  «oarce  in  Lake 
Nyaua  to  it*  termination  in  the  Zambeai,  the 
conntry  discovered  by  Livingstone  Itnown  as  the 
Highlands,  the  western  Bhor«  of  Lalie  Shirwa,  the 
great  rock  baflins  ot  Lake  Nyassa  throughont  Its 
200  miles  of  lengtli.  to  the  soulhem  part  of  the 
MarBa-Tangoiiyiia  olatoau.  Prom  tha  work  of  the 
Tanona  Bxplorere  who  had  penetrated  Africa,  it  in 
now  certain  that  the  interior  of  Africa  is  occnpied 
by  one  vast  plateau,  in  height  frum  2,000  to  5,000 
feet  above  the  level  of  the  sea.  This  plateau 
■ttaina  a  height  of  consUerably  over  6,000ft  while 
toward*  the  coaat  thronghoot  the  entire  length, 
both  east  and  west,  it  falls  with  great  nniformity 
to  a  lower  plateaiu  with  an  elevation  of  from  l.GOO 
to_  2,000  feet.  This  lower  plateau  u  BUoceeded  also 
with  mnch  uniformity  along  both  eoatt  lines  by 
littoral  and  detittoral  plains  with  an  average 
breadth  from  the  sea  of  about  1.^0  mile*.  The 
section  he  was  about  to  describe  traversed  each  of 
^ese  regions  in  turn.  In  the  coa*C  belt  the  only 
thing  to  break  the  monotony  of  mangrove 
swamp  was  the  debris  of  an  ancient  coral 
reef  studded  with  apongee  and  other  organianiB. 
Borne  twenty  mile*  further  inland,  and  still  only  a 
few  yard*  above  sea  level,  an  inconspicuous  eleva- 
tion appears,  consistine  of  sedimentary  rocks.  No 
organic  remains  had  been  found  in  this  series 
north  of  Natal,  but  the  fossiji  of  the  Cape  bod* 
may  yet  shed  tome  light  on  its  true  horizon.  Pto- 
ceedmp,  Prof.  Urmnmond  aaid  that  two  or  throe 
days'  journey  north  and  west  of  Movomballay, 
wnoag  the  distant  hill*  lining  the  valley  of  the 
Shire,  Livingstone  marks  a  spot  whore  coal  was  to 
be  found.  After  careful  eiaminationa  he  (Prof. 
Drummond)  had  eome  to  the  conclasion  that 
Livingstone  had  been  either  mistaJien  or  misin- 
tormed.  A  black  rook  certainly  occurred  in  the 
locality  named,  but  after  securing  specimens  uf  all 
the  dark-coloured  rocks  in  the  vicinity,  bo  found 
them  to  be,  without  exception,  members  of  the 
yieous  class.  Coal,  however  docs  certainly  ocear 
farther  inland  on  the  Zambeai.  while  further  south, 
the  hatal  and  Transvaal  coal-fields  are  now  well 
known.  Reference  was  then  made  to  the  existence 
of  coal  in  the  far  interior  of  the  country,  and  on 
the  western  shore  of  Lake  Nyasea,  where  it  wa* 
found  by  a  solitary  eiploret  who  penetrated  that 
region  in  the  wake  of  Livingstone.  The  import- 
Wicc  of  such  a  diaoovery — a  coal  scam  on  the 
border*  of  one  of  the  great  inland  seaa  of  Africa- 
could  not  be  over-estimated.  Having  ciamioed 
this  section  with  care,  he  differed  from  the  conclu- 
aions  come  to  by  Mr.  James  Stewart  in  hi*  report 
on  tie  coal  to  the  Royal  Geographical  Society.  The 
7ft.  seam  described  by  Stewart  was  certainly  a 
1,  the  Bsam  being  really  composed 
:ries   of    thin   bed*    of    alternately    car- 


bonaeooi  

layers  being  good  "coal.  He  lit  a  fire  with  Tt.  and 
WM  disappointed  with  the  results.  Comhuition 
was  eilr.mcly  slow  and  without  flame,  and  there 
were  only  what  conld  be  called  small  films  of  reaJly 
piod  eool  here  and  there.  Prof.  Dmnunond  next 
proceeded  to  the  great  plateau  the  geology  of 
which  was  very  (impla,  con*iBting  for  the  most 
part  of  granite  and  gneiss.  Tha  cneiss-granile  de- 
posit probably  occupies  by  far  the  greater  part  of 
the  interior  of  the  African  Continent,  and  must 
become  of  great  future  interest  in  connection  with 
the  phenomena  of  metamorphism.  Whether  in 
this  case  the  granite  in  lie  nltimato  stage  in  the 
metamorphism  of  the  gneiss,  or  the  gneitethe  com- 
preued  and  rearranged  con*tiIucnts  uf  earlier 
granite,  it  i*  imprasihie  to  determine;  but  the 
singular  sucoesBion  r>f  the  two  ruck*  and  other  indi- 
cations seem  at  least  to  point  in  the  direction  of  a 
metamorphic  origin  fur  the  whole.  As  to  the  oriuin 
rf  Lake  Nyassa,  no  foUowor  of  IUm«.yinlis 
theory  of  the  glacial  origin  of  lakes  could  desire  a 
more  perfect  ciample  of  a  rock  basin  than  that  of 
Lake  Nyasaa.  The  only  other  point  he  would 
aUude  to  was  that  of  glaciation.  He  had  been  un- 
able to  detect  anvwhere  throughout  his  route  in 
the  interior  of  Africa  a  solitary  indication  of 
glaciation.  The  whole  region  he  traversed  waa 
another  proof  of  the  uniformity  of  nature. 

Oceanic  Island*  and  Stioala, 
A  paper  was  read  by  Mr.  J.  Y.  Buchanan  on 
"Oceanic  Islands  and  Shoala.".  Mr.  Murrav  of 
the  CkatUngiF,  described  Mr.  Buc-hanan-s  paper  as 
d  of  very  laborious  work,  and  said  it  dealt 
■ith  Questions  of  groat  importanoo  in  all  the 
general  questions  of  ooeano-graphical  research.  One 
of  the  groat  matters  of  discussion  at  the  present 
day  was  whether  these  great  oceans  were  permanent 
features  of  the  world  or  not.  There  oould  be  no 
donbt  that  if  t^ey  got  information  snch 


with   I 


latest  apparatus — they  wonld  br  in  a  position  to 
judge  whether  their  theories  with  rcapect  to  these 
questions  were  sound  or  not.  Bspecially  it  was  in 
the  case  pf  the  oceanic  islanda  that  they  desired 
information,  and  the  mapping  out  and  plaemg  upon 

the  only  mean*  by  which  they  could  have  data  to 
which  they  oould  refer  when  they  were  trying  to 
generalise  on  groat  subjects  of  this  kind. 
Oamaltles  at  Sea. 
A  paper  which  gave  rise  1«  an  important 
discussion  was  read  by  Don  Artnra  de  Mar- 
coarto.  His  BiGelleney  urged  that  vessels  should 
be  supplied  with  apparatus  to  communicate 
with  and  telegraph  to  each  other  and  to  the 
nearest  coast  Qie  weather  and  sea  passed  over 
by  them,  and  that  reports  given  by  vessels  should 
be  given  a*  "warnings"  more  extensively.  He 
wished  the  mid-Atlantic  stations  connected  by 
telegraph  for  the  same  purpose.  In  regard  to  the 
use  of  oil  in  rough  seas,  he  said  that  Dr.  Badeley 
in  1857.  Mr.  John  Shidd  five  years  ago  at  Peter- 
head, and  last  year  at  Folkestone,  the  Board  of 
Trade  in  18«:^.  and  a  Committee  on  Life-Saving 
Appliances  of  the  United  Statcn,  had  made  ei- 
perimenU.  The  conclusion*  of  the  committee  were 
that  in  deep  water  oil  had  a  calming  eSect  upon  a 
rough  sea ;  hut  there  was  nothing  in  either  source 
of  information  which  yet  answered  the  question 
whelLcror  not  there  is  in  the  force  exerted  by  the 
wind  a  point  beyond  which  oil  cannot  eounteraet 
ita  influence  in  causing  the  sea  to  break.— The 
Lord  Advocate  alluded  to  bis  hnlophot«  eourse-in- 
dioat'ir,  an  electric  light  controlled  by  the  rudder 
in  such  a  manner  that  when  the  helm  is  put  up  or 
down  the  light  would  flash  at  eome  distance  in 
front  of  cither  bow  of  the  vessel,  and  thus  indicate 
the  direction  in  whieh  it  is  going.~Sir  James 
DuuglasH  said  thi*  idea  of  a  lantern  did  very  well 
for  a  short  distance,  but  for  a  lonu  distance  it 
utterly  failed.  It  was  very  difficult  to  realise  a 
movement  from  a  distance  of  over  a  mile  out  at 
sea,  and  signals  were  required  to  be  visible  for 
from  two  to  three  miles.— The  Lord  Advocate  said 
his  idea  depended  not  upon  the  object  light,  but 
upon  the  sweep  of  the  light  on  the  water.— Sir 
James  Douglass  Baid  all  those  c^uestions  were  of  the 
"* — "'  '■■nporta.nce  to  a  maritime  ociuntty.  In  re- 
Lperiments  with  oil  on  troubled  water,  ho 
?tBed  them,  and  he  had  carefully  studied 
all  the  reports,  and  had  come  to  the  conclusion 
that  they  were  all  very  well  in  a  tub  of  water  or 
a  pond,  but  on  the  ocean  they  were  utterly 
hopeless.  He  would  stake  his  rcuntation  on  that. 
It  was  utterly  hopeless  to  think  that  a  quantitv  of 
oil  had  the  power  of  laying  a  storm— all  the  world 
could  not  produce  oil  enough  to  bring  about  that 
result.  There  might  be  something  in  marine  tele- 
graphy, and  he  hoped  the  experiments  of  Mr. 
Graham  Bell  in  transmitting  through  two  or  three 
mile  distances  would  come  Co  something.  Ho  did 
not  believe  in  powerful  light*.     Increase  the  light* 
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enlarged  the  sonnd  became  mc 
roar.     He  would  have   ships  nae  all  their  boiler 

Gwer  in  sounding  a  eiren,  so  that  tlie  sound  could 
heard  at  a  distance  of  not  lc«s  than  two  or  three 
miles  in  any  weather.  With  such  a  signal  as  that 
there  ought  to  be— not  absolute  safety,  bnt  colli- 
sion* wonld  be  mora  easilv  prevented.  He  was 
glad  to  say  that  a  universal  system  of  buoys  had 
been  practically  arranged,  so  that,  as  soon  ss  an 
old  system  can  be  chflneed  to  a  new,  all  the  buoys 
would  boar  one  nnivernal  language.— Admiral  Pirn 
pointed  out  that  a  redlight  would  show  four  miles, 
while  a  green  light  was  only  visible  for  two  miles 
and  a  half,  so  that  if  a  green  light  were  seen  it 
indicated  that  the  two  vessels  were  within  two 
miles  and  a  half  of  each  other.— Sir  James  Douglass 
■aid  there  was  undoubtedly  a  weakness  in  regard 
to  these  lights,  and  he  hold  that  in  the  manufaotura 
of  lights,  effect  should  be  given  to  the  diHerencc 
that  existed  in  the  various  lights,  so  that  by  making 
the  green  light  mute  powerful  it  oould  penetrate 
as  far  as  the  red.— Scnor  Mareoartu,  in  reply,  re- 
ferred mora  particularly  toa  parabolic  reflector  for 
sound.— Sir  Junes  Douglass  said  he  had  seen  this 
tried,  but,  unfortunately,  the  reflector  so  intensified 
and  focuBsed  all  the  sounds  about  the  vessel  that, 
with  the  noise  of  the  sea,  the  operator  could  hear 
nothing  bnt  a  chaos  of  sound. 

The  SoUr  Corona. 

Prof.  Stokc-B  read  a  pajier  by  Dr.  Uupgins  on  the 

Corona.     After  a  short  history  of  the  question,  Dr. 

Huggins  said  ;— The  evidence  seems  lu  be  conclu- 

tvtal  eclipse  corresponds  to  an  obji-cCivc  reality  of 
some  kind  existing  about  the  sun.  ItJBditfoult 
to  cjtplain  satisfactorily  ([)  the  ohncrvcdand  pho- 
tographed spectra  whii^  vary  nt  different  partu  of 
tho  corona  ;  (3)  the  visibility  of  the  planets  VoniiB 
and  Mercury  as  dark  bodies  when  near  the  Hun  ; 
(3)  the  filamentoiu  and  especially  tho  |ieculiar 
-1 L — ^jjj  jj,  pholographii  of  the  coronaj  (4) 


the  olose  of  agreement  of  photograph  taken  at  dif' 
fercnt  times  during  an  eclipse,  and  especially  be- 
tween photographB  taken  durmg  the  same  eclipse 
at  places  many  hnndrod  mila*  apart.  The  corona 
is  not  a  true  solar  atmnijihere.  II  must  coniist  at 
a  fog  in  which  the  particles  are  incandescent  and 
do  not  form  a  continuous  atmosphere.  Thematter 
of  the  corona  is  supplied,  not  by  comet  tails,  but 
by  the  sun.  AUied  to  the  corona  arc  some  of  the 
appearanceB  in  comet-heads:  and  lioth  are  now  at- 
tribnted  to  eleetrjcal  disturbances,  and  especially 
to  a  repulsive  force  .acting  from  the  sub. 
probably  electrical,  wliich  varies  as  the  sur- 
face, and  not,  like  gravity,  as  the  mass. 
Such  a  force  can  easily  maWer  the  force  of  giavity; 
and,  as  wc  see  in  the  tails  of  comete,  blow 
away  this  thin  kind  of  matter  to  cnormouR 
"       "  -y  teeth    of    gravity.     Sunh    > 
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..  __,_jnded  hy  Prof.  S 
November  IMH:!.- Prof.  Osborne  Reynolds,  in  I 
course  of  the  discussion,  expre»-tii  his  belief  that 
there  is  sn  electrical  disturbance  between  the  snil 
and  the  Eurroonding  planets,  and  dilated  on  the 
importance  of  that  view  if  it  could  bo  establiihed 
as  ■  faot.  He  also  was  inclined  to  attribute  an 
electrical  origin  to  comets  ;  bnt  disclaimed  being 
the  first  to  advance  this  view.  He  brought  for- 
ward this  theory  at  the  British  Assuoiation  mMt- 
ing  in  1B71,  showing  by  experiments  how  the 
corona,  tails  of  comets,  and  aurora  were  producible. 
—Prof.  Johnstone  Stoaey  spoke  of  the  ontrosheB 
that  must  result  from  tho  eitremely  rapid  eipan- 

wanis  of  gssea  at  the  sun's  surface.  Tha  velocity 
of  these  ont-ruahoa  was  more  than  Vlu  miles  per 
second,  and  should  be  eatimited. — Prof.  Kchnster 
thought,  from  his  own  observations  and  calcula,- 
tions,  that  the  appearances  of  the  corona  were  dnc 
rather  to  the  readji    '  
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an    enormously    high    electrical     potc 

thought  the  general  atatementu  should  be  cherked 
by  definito  calculations. 

BaTfnm  Sulphato  in  SaDdatone. 
Prof.  Clowes  read  a  paper  on  "  Barium  Sulphate 
;    SsndBtune.'      He 
tionid  instances  of 

(he  sand  grains  together  was  barium  sulphate,  but 
it  apiieared  that  up  to  the  present  time  no  sncb 
aandstone  had  been  met  with  in  th^  United  King- 
dom. Having  learned  that  opinions  tliffered 
regarding  tho  calcarenUB  nature  of  certain  new  red 
sandstone  beds  in  the  neighbourhood  of  Notting- 
ham, he  undertook  to  examine  the  chemical  com- 
position of  these  sandstones.  He  procured  speci- 
men': of  the  sandstone  fri^m  difftrent  levels.  On 
being  analysed  the  sandstone  vm  found  to  contaio 

being  doti'rmined.  whilst  some  of  the  lower  beds 
also  contained  ralcium  carbonate.  ]n  some  of  the 
sandstone  beds  the  barium  sulphate  was  very  un- 
equally distributed,  forming  a  network  or  a  sirios 
of  small  massea  more  or  less  Kphcrieal  in  shape ;  in 
such  sandsljiuc  the  sand  graiuB  between  the  sul- 
phate streaks  and  patohes  was  quito  loose;  the 
result  being  that  the  weathered  surface  presented 
a  hiineycombcd  or  mammillated  appearance.  He 
had  attempted  to  delect  some  evidence  of  the  way 
in  which  IJiis  barium  snlphatc  had  been  introduced 
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idcrgone  physical  change, 
11,  compact,  and  crystalline 
tain,  therefore,  that  it  had 


i  through  the  sedi- 
eise  i\,  n.io  iieen  formed  by  the 
fining  calcium  sulphi.W.  iwreo- 
Btone  origindly  crmentecl  with 


Aotlou  of  Water  on  I.ead  Pipes. 
Mr.  A.  H.  Allen,  Sheffield,  submitted  an  inter- 
esting communication  on  this  subject.  He  said  be 
did  not  wish  to  raise  a  scare,  yet  it  luuld  not  be 
denied  that  there  had  been  several  cases  of  lead- 
poisoning  through  people  drinking  water  conveyed 
in  lead  pipes.  But  though  only  one  person  in  a 
thoniand  might  lie  affected  from  this  camic,  it  WM 
qiiito  clear  that  the  mattor  dcicrved  the  attentita 
of  chemists,  iind  he  ho|>ed  by  raising  the  eubjcot 
that  some  ohcniiitH  present  would  be  able  to  help 
kiin  in  his  attempt  Ui  arrive  at  a  Batisfactory  ex- 
planation of  the  case.  The  most  diecurdant  state- 
monls  were  made  as  to  the  cause  of  lead-poisoning ; 
some  saying  that  soft  aud  ot-hem  that  hard  water 
was  most  liki-ly  to  produce  it,  but  he  thought  that 
it  might  de|H.-n'<,  not  only  on  the  prascnoe  of  salt 
in  water,  hut  on  the  character  of  the  safc.  He  re- 
ferred Vi  a  remarkable  case  of  poii 
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rum  lbs  water  coming  from  a  ferrueinoo] 
coaUinine  ft  free  miaer&l  acid^  ^btch  a<?ic 
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the  maJQB,  and  oiOKii  the  water  to  AcC  od  tha  leiui. 
B7    Altering   the    water    through    limeaMnc    the 

iojw  of  lead-poiaoning  bad 
oa»e  which  came  under 
..  and  in  which  the  wat«r 
shown  little  tendency  to 
iddenly  Uiak  a  "fit"  and 
oortuded    the    leul,     with     tho     result    that    the 

of  oertain  dixlrieta  of  the  towm.  Prof.  Braiicr,  of 
Aberdeen,  had,  in  aoommnnication  to  him,  pointed 
ODt  that  water  acted  on  lead,  particularlv  when  it 
waa  miaed  with  mow  water,  and  Mr.  AJlea  etaMd 
that  hia  own  eiperienco  folly  bore  out  that  obnervi 
tioo.  Lead  being  a  cumaUtive  poiiwn,  frequen 
doaea  were  liabla  to  cause  very  aerious  and  eve 
btal  effecta.  Some  people  were  more  iusoeptible 
to  the  action  of  lead  than  other       "'       ■  ■      -^ 

Angna  Smith  cODMidcrcd  that   e.. 

trace  sa  one-fiftieth  at  a  grain  of  lead  per  gnllon 
of  water  should  not  be  allowed ;  hut  if  tbi* 
■tandard  were  ndoptrd  few  watera  would  puaa  thi 
test.  Ilmightbeiiaiuitted  that  oQo-tenthof  agroii 
of  tfao  metal  per  gallon  of  water  wu  objectionable 
and  when  thu  cguantity  rose  to  half  a  grain  it  wu 
Tery  daogorou'.  He  iiointc?d  out  that  soiphate  ul 
lead,   --■-'-    '     '  -■  '  -  -     '  ' 


IKMU,       which       had      S'lll.l.-LUl.l.-B        UCSU 

inaoluUc  riall,  wiU  wilublc  in  watoi 

'    '  IS  per  gallon,  and  hsace,  for  the 

III.  wns    capable    of   prodocing 

Carlionate  of  lead  wab 

itent  of  about  two  graint 

ir  gallon ;    but  basid  carlxtnute  waa    highly    in- 

iluble,  nu  gallons  of  water  beiac  retiuirecT  for  the 


highly  itoiaonous  dIIg 
aoTuble  in  water  to  Ih 


■uluble,  nu  gallons  of  wab 


In  [ 


liugrt 


lally 


aaid  that  the  myi -_ 

took  in  acting  upon  lead  cendircd  the  sulijeut  s 
matter  of  great  pr.iclical  importance,  and  he  bud 
bronght  the  matter  licforo  the  seotion  in  the  bope 
that  wime  of  the  members  might  giTC  him  nssislr 
■nee  in  orrivini,--  at  the   right  ciplinatiun  of  th< 

oauaes   of  poiwuine  by  lead, ' 

■ot    to     th       ■   -  -      -'    '•^- 
land,    apeal 


-Prof.    Fra 


Sidog 


ot    Ui< 

,     the    foot    that    there    was   salt    in 

wat«r  did  not  alfect  the  action  of  water  on  lead,  SB 
eiwrimcnts  hud  shown  bim  that  the  nlla  were  ab-  | 
•ointely  iniirt.  Two  essential  oonditionB  Ui  water 
acting  oti  lead  were  the  preaence  of  dissolved 
oxygen  and  the  abscnoo of  me  carbonic  acid.     He 

Seed  with  Mr.  Allen  that  it  wu  all  but  inipoui- 
,  if  not  quite  iniposaihlc,  to  get  a  solution  of  car- 
bonate of  lend  in  water,  the  idea  that  carbonate- 
would  disHoivc  in  water  being  orroncous.  There 
were  two  kinds  iif  aotions  which  water  bad  upon 
lead  which  ought  to  Tje  distinguiahed — vii..  that 
tlieacUon  of  water  on  lead  deposited  solla  of  lead  in 
the  water,  and  that  it  also  produced  dissolved  uilts. 
Speaking  of  the  danger  of  enow  water  acting  on 

which  he  quite  Dgi'rod,  and  for  tiiis  reason — that 
■now  water  wu  rioh  In  diwilved  oxygen  and  free 
from  carbonic  acid. — Prof.  Dewar  said  the  lend- 
'       '  Uuddorafield 


liar  Radiation,  £20 ;  Meteorological  Ohservations 

Chepstow,  £25 ;  Instruotiona  for  Tidal  Observa* 

ms,  £dO;    Comparing    and    reducing   Magnetic 

tjservations,  £-tO ;  Ktandard!  of  Light,  £20 ;  Ben 

..evisObiervatory,  £100;  Physical  and  Chemical 

bearings  ot  BlectroiysiB,  £20;  Silent  discharge  of 

Electricity    into    Atmosphere.    £20 ;      Chemical 

•'umenelature,  £fi  ;  Poaail  Plants  of  the  Tertiary 

..idSecondaty  Beds,  £20;  Caves  of  North  Wales, 

f-i");  VolcanicPbwomenain  Japan,  £50;  Erosion 

of  Sea  Cooite,  £iIO ;  Volcanic  Phenomena  of  Vesu- 

£aU:  Geological  Record,  £100;  Fossil  Phylio- 

■15;     Zoological    Record,    £100;     M»rine 

il    Station    at  Granton.   £75;    Zoological 

it  Naples,  £60;  Researches  in  Food  Pisbei 

id  InveWehrata  at  St.  Andrms,  £75  ;  Migration 

Birds,  £ai);  Mechanism  of  Sceretion  of  Urine, 

lU;  New  Guinea  Exploration,  £150;    Investiga- 

on    into  depth    of  permanently    froien  soil    in 

nlar  Begiuns,  £5 ;    Regulation  of   wages  under 

idingBn3es,:E10;  Effect  of  varj'ing  etresees  on 

.>_,_       -',ft  .    T -,- — .:..«    .--,4^   *    prehistoric 


Report  on  nnder^otmd  Wftters. 

The  eleventh  report  of  the  Committee  on  Undei 
Tound  Watera  was  submitted  by  M.  Do  Ranee, 
nlcd  out  that  the  quantity  ot  wr'--  •-•  '■ 
■  edoep-«eatedBprinB«,ani 

wells    and   borings,    ii. ^ 

artificially  such  underground  (applies,  i>  limited  by 
the  area  of  the  porous  mnterial  absorbing  the  rain- 
fall ;  by  the  nature  of  the  pcrmeahle  rocks,  thi 
porous  character  of  which  varies  with  the  omoun' 
of  their  comnaotnoss  ;  and  by  the  amonnt  of  the 
annual  rainfdl  of  the  district  examined.  It  w 
pointed  out  that  with  an  average  rainfall  of  BOii  . 
there  is  an  nnnnal  absorption  of  10b.,  which 
gives  an  average  volume  of  -HKi.OOO  gallons  pel 
Boiuire  inch  in  tbo  red  sandstone,  and  about  (iin, 
in  the  chalk,  giving  an  average  itt  2-1,000  gallon! 
for  each  square  inch  of  absorption  area.  The  great 
importance  of  undergroiind  water  sapplios  for  th( 
requirements  of  large  centres  of  population  wai 
commented  on.  owing  to  their  jieraistflnce  after  long 
droughts,  and  the  porityof  their  supply.  Homewelli 
were  pointed  out  as  yielding  nearly  ' '"■'~ 


a  day. 


CHEMISTS!  07  PI&MEHT8.-II.* 

Hy  J,  M.  THOiraos,  F.R.S.E.,  F.CS_ 

lemonntrator  of  Chemistry  at  King's  College, 


Ked  Plgmeiita. 

,  PASS  now  to  the  consideration  at  certain  o 

I      these  pigments,  fimtlr,  on  ■econnt  of  one  a 

the    most  important  of  them— namely,  red  Uti 

containing  the  metal  lead  which  n-c  have  olread; 

fonnd  in  other  pigmenta ;  and,  secondly,  becanse  i 

will  consider  the  remaining  colours  acoordjng  li 

the  order  in  which  they  are  arranged  in  the  mIi 

lectrum.    Red  lead  consist*  of  »n  oiide  of  lei^ 

uie  chemical  formula  of  which  is  approxlmatel; 

Pb.O,,     It  ia  largely  used  for  ont-door  paintinf  a 

a  coarser  kind,  hut  is  very  litUe  employed  by  artiiti 

as  it  has  no  permanency,  and  is  psjticulsrly  caiil; 

affected  by  noxious  gases.    It  is  prepared  by  btat 

ing  "litharge,"  another  oiide  ot  lead,  to  the  n 

ed  tempcraturrinrevcrboratoryfuniaoe«,gM« 

boinu  taken  thot  the  litharge  U  pure,  andll 

peraturc  weU  regulated,  so  aa  to  obtam  th 

eat     colour,    the    preficoee     of     other    ineW 

.itlv  deteriorating  the  brfllioney.  Redlodi 
mohatly  a  mixture  tt  two  oxides,  PbO  and  Ph^O 
as  we  find  that  treating  it  with  warm  nitncw 
produces  at  once  a  change  in  the  colour,  by  ^ 
solving  out  the  first,  or  protoxide,  and  leaving  th 
brown  peroxide.      You  wiU  perceive  thui  c£»ni 

tbo  sample  I  have  in  this  tube,  whieh^rapia 


becomes  brown  on  my  adding  ti 


a  little  w 


-    C'm«r 


and    Anl 


Vtr 


lltrnr 


nine    at     Uuddorafield      might    have     beer 

td    by    the     carbonate    of     lead     or    othoi 

■alta  licini-  carried  away.  He  (honght  thi 
Amount  of  peroxide  of  hydrogen  in  watej 
wan  (O  small  that  ho  qucstiiioed  whether  it  couli 
have  any  effect  at  all.  The  question  of  the 
water  supply  in  America  was  a  burning  one.  an 
bad  cauaud  a  great  deal  of  trouble.  In  Phil  add  phi 
a  process  was  adopted  of  pumping  into  the  town' 
■npply  atmoiphcric  air  at  a  pressure  of  fifteen 
■Imoepheres.  Referring  lu  another  point.  Prof 
Dewar  said  it  had  liecu  found  that  if  tbcy  got  dii* 
tilled  water  and  put  a  trace  of  peat  in  it,  the  wate 

■Uiat  here  they  had  a  cniu  in  which  a  very  sligli 
unnunt  of  organic  matter  prevented  action  on  leat 
It  seemed  to  him  that  the  qncstiim  under  disciii 

lounded  hy  m  ninny  eomplicationj)  that  they  need 
not  lie  surprised  that  cooes  ot  this  kind  oeo —  ' 
Prof.  Praukland  said  the  pul.lio  should  be 
■gainst  tfac  use  of  tin-lined  lead  pipes  uni 
knew  how  tbcy  were  manufactared.  In  so  .  .  .  . 
the  way  in  which  they  were  manufactiin-"!  pni- 
duced  an  alloy  of  lead  and  tin.  which  acted  more  ou 
the  water  thun  lead  pipes  alone.  He  bad  ■uffgci'tHl 
■>  plan  to  some  of  the  manufacturers  by  which  pipes 
ooold  lie  mofle  w-hich  were  not  in  the  slightest  de- 
gree sfleot«d  bv  water,  bat  whether  all  the  pipes 
were  of  that  iiind  or  nut  he  could  not  aay:  but, 
certainly,  where  this  alloy  was  produced  there  w~ 
great  danger.  Kpeaking  of  Amerioan  water,  I 
■aid  Uiiit  prolmbly  in  most  cases  it  would  be  sulS- 
oienliv  free  fnini  carlmnio  acid  to  preve 
■ctiun  ot  the  water,  even  though  the  wj 
■urehargcd  witb  oxygen. 


The  Brains  of  Extinct  AnimalB. 
Prof.  Marab.  of  Yale  College,  said  that  fc 
-ears  he  had  directed  his  attcnl 

pf  the  siie  of  tbo  brain  in  ext .    . 

■very  instance  be  found  that  Iho  mammals  from 
,be  lower  tertiarj-  had  ven-  small  brains.  He  car- 
■ied  out  hit  investicotion  into  the  upper  tertiary, 
md  found  that  the  brain  was  much  larger  in  the 
iliiwene  than  in  the  mioceue.  All  the  tertiary 
jiamnials  hiul  small  brains;  there  was  a 
gradual  inorcaie  in  the  size  of  the  brain 
during  this  period ;  and  this  increase  in  the 
iio  was  generally  in  the  cerebral  hemisphere 
IT  higher  portions  of  the  brain.  Jn  wime 
groups  the  convolution  of  the  brain  hod  gradually 
wcome  more  complex.  In  some  the  corehellnm  and 
he  olfactory  lobes  had  even  diminished  in  site. 
There  wos  now  evidence  that  the  same  general  law 
if  brain  growth  holds  good  for  birda  and  reptUes 
from  the  Jurassic  period  to  the  present  time. 
The  brain  of  an  animal  belonging  to  a  vifiurons 
c  fitted  for  ■  long  survivol,  was  larger  than  the 
rage  brain  of  thatperiudin  thesame  group,  and 
the  brain  of  amammal  of  adecliningrmco  was  smaller 
■  an  the  average  brsinof  it*  contemporaries  of  the 
me  group.  The  small  animals  now  existing 
._jd  proportionally  larger  brains  than  the  larger 
nnimals.  nnd  young  animals  had  proportionoily 
r  brains  than  adult  animals.  They  found 
intorestine  examples  which  threw  light  on 
[uestion.  For  instance,  in  the  Eocene  they 
n  animal,  the  oldest  known  ancestor  of  the 

ceroh,  and  ithad  an  exceptionally  large  brain. 

Taking    all    the    fact*    together,    it    aoemcd  as 
though    this    brain    growth    was  an_  important 


dphi'le;    wi"     - --j -         ,   , 

y-Jiihidt  —The    fic<t    of    these    colouis   I   hai 
already  Blinded  to    in   the  oommenoement  of  n 
lecture,    in    connection    with    change    of   coIk 
without     ohange     of     composition.        We     h«i 
now    to    consider    more    particularly    ita   mam 
faoturo  aa  a  pigment.    Themereury  vermflionnu 
be  obtained  eitTier  by  the  sublimation  «.»  blat 
compound  of  mercury  and  sulphur  at  a  high  ten 
perature,  or  by  the  wet  method,  whjoh  is  the  o; 
inpposed   to  bo   adopted  by  the   Chinese   m  tl 
preparation   of   the  peculiarly  rich  colour  whu 
they  obtain.      For  the  first  method  the  subLm 
tion  of  the  black  powder,  or  *■  Ethiops     as  it 
caUcd,  is  carried  out  in  specially  formed  carif 
I  pots  heated  at  the  bottom,  and  caiefullv  cooled 
,„  ,1    the  top.  so  that  the   sublimed   sniphide   may  1 
^■.«    deposited  on  the  cooled  ports  of  the  vessel.    Tl 
'"•JV*    best  portions  of  the  suhlimate  arc  then  picked  01 
'  cashed,  and  crushed  for  solo.     In  Idria  the  mercn 

ind  sulphur  are  ploecd  in  barrels,  which  are  caus 
o  revolve  rapidlv,  until  the  entire  combination 
^he  bodies  has  ta\en  place.  This  forms  the  hU 
mlpbide,  which  is  then  placed  in  iron  cyLndi 
leated  tJi  dull  redness,  and  fitted  with  «rtli 
•oven  and  tubes,  in  which  the  red  variety 
leposited.  After  finely  grinding  the  pigment 
prater,  it  is  l«iled  with  caustic  alkali  to  re^™  • 
excess  of  snlphnr,  subsequently  being  washed  a 
dried.  In  the  so-called  Chinese  or  inoiat  meth. 
the  mercuTj'  and  sulphur  are  gronnd  togeth 
■  --'■  —  ->  — :»*.  -  imall  quantity  of  '^■'" 


became  lai 


n  the  SI 


large  ai 
be  liabl 


id  Ul 


ivai  of  animals.     If  thi 

rldy  with  a  amall  brain,  il 
•  -Ljf  change  oi 


r  word! 


potash  is  added,  ai 


aolntioD 
the  whole  heated  oi 
■        the  hca    ■ 


lin  conquered,  as  it  is  thebigbrain  thatconquers 
civilisation  lo-day.— Prof.  Flower  said  it  was 


ilisation  lo-day.— 
saiisiactory  to  find  a  case  where  the  facta  wun 
ont  coincided  with  previously  formed  theor 
because  that  was  not  alwavs  the  case,  and  eiii 
times  the  facta  or  the  theories  had  to  go  to  the  w 
in  this  case  they  had  no  eucli  difficulty,  and  tl 
tbnnk  the  American  Government  for 
hich  it  bad  taken  up  Prof.  Marsh's  w 
disseminating  it. 


Tnlwer 


LS  to  yield  t^e  best  results  being  a 
below  .'•0°C.  AtacertainpointlioTOixtareana 
its  most  brilliant  colour,  becommg  gelatinooa 
consialeney;  the  operation  is  then  stopped,  i 
vermilion  washed  with  caustic  soda  and  water.  ■ 
finally  dried  In  Iwth  operations  the  »ncc 
dcpendi.  chicHy  on  the  management  of  the  tempt 
ture  in  the  sublimation  of  the  Ethiops,  and  m 
heating  of  the  caustic  ley  with  the  mercury  ■ 
snlphur.  Vermilion  may  be  Jound  adiJlera 
wjUi  several  substances,  chief  among  which 
brickiiust  and  the  cbromnte  and  peroxide  of  le 
Samples  of  the  pigment  may  be  tested  for  bri 
dust  by  simply  volatilising  some,  as  I  do  now,  o 
piece  of  porcelain,  when  the  ragmcnt  pasaes 
leaving  the  briekduat  behind.  To  detect  chrMB 
or  peroxide  of  lead,  the  pigment  sbonld  bcdigei 
with  hydrochlirtie  acid,  when  the  smell  of  cUoi 
will  at  once  be  felt ;  and  should  further  proof 
required,  the  mixture  may  be  filtered  hot,  w' 
the  lead  salt  will  most  probably  be  depceited  in 
filtrate  on  cooling.  Should  vermilion  be  adulten 
only  with  lead  ohromate,  very  often  friction  i 
mortar  is  sufficient  to  show  its  piesener.  a 
deterioration  in  tlic  brill  ioncy  of  the  pigment  ti 
place.  There  seems  to  he  no  doubt  tiHtvennil 
unless  exceptionally  pure,  undergoes  a  cha 
through  time,  gradually  losing  its  original  br 


e  following: — Electrical  standards,  £40;lj>er( 


TllElargeatprofitbyaGcrman  raUroad  in  ia«3 
vos  U-,V.>  iier  cent,  hy  the  Right  Banket  Oder  RaU- 
-oail.  Four  German  roads  earned  more  than  8  per 
^cnt.,  two  mure  than  7  per  ccuU,  but  no  other  earned 
s  much  OS  Ii  per  cent.,  while  H  earned  less  than  3 


the  Bodetr  of  Arta. 


tis  Cantor  Lectersa  ddlv«Ted  tt 
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■nlpliiir,  is  nob  ifiect«d  by  m 


reguded  u  ■  perfeoUy  "Uble  body,  bat  ii  lisbla  . . 
moleDnlu  ohuigu  which  nu;  t4ke  plioe  Uironsh 
time  or  cluuiaea  ot  tempentnie. 

A>UmongVtmaioii,Anliiiu>HS  Sulphide.-^Thii 
oolmiT  mtij  be  prspBred  by  puiing  ■  carreut  o] 
■nlphnretted  hydn^en  gu  throofh  a  solution  ol 
■ome  antimony  ult  acidoUtcd  with  hydrochlorir 
■Old,  when  yon  h«  (ho  onmge  prooipit«te  ol 
antiiDOny  lulphide  forming.  To  prepare  the 
praoipitat*  of  ■  good  icarlet  hug,  pnie  antimony 
dilonde  ihonld  be  diuolred  in  water,  when  at  Grmt 
ft  white  pimipitata  of  antimony  oiyBhloride  will  bi; 
foiimd ;  oD  adding  a  utarated  aolntiou  of  aodiimi 
hyponilphite,  or  aloium  hypoaulphite,  to  thii  mi- 
tara,  howerar,  llie  pmiipitate  will  quickly  diuol^ 
and  on  hMting  the  tbhcI  gently  U>  about  31^  C 
piecipitat«  will  be  formed  at  fint  of  an  oruigt 
eolooT,  bntgradnally  chuiginetoabiilliuitKiirlet. 
The  beet  rranlt  i>  obtained  ;riien  the  tempcntorr 
ii  gndnlJly  raiaed  to  66°  C^  when  the  reactioii 
■honld  be  finiahsd  if  a  loffioient  quantity  of  tht 
Immaolphite  ha>  been  naed.  After  preparation, 
the  pigment  nhoold  be  thoroughly  washed,  when  it 
containing 

■rlet,"  may  be  obtained  from  another  compound 
ui!  tncnmry,  namely,  the  biniodide.  Ita  formation 
oui  eaaily  be  ahown  to  yon  on  the  lecture  table  by 
adding  together  solutiona  of  potauium  iodide  and 
' — 7  bichloride,  when  a  brilliant  aoarlet  oolonr 


not  withitand  tht ^ ,  _ 

giM.  Two  other  colnpounda  furniah  mgmenti 
rioh  oolonr  termed  "purple  red."  They  are 
ohromat«8  of  mercury  and  oilTer,  and  are  forroea 
by  the  deromponition  of  the  nitrates  of  silver  anii 
merenry  by  potauiom  bichromate.  The  cost  of 
■nch  pigmcnti.haweTer,  and  the  fact  that  they  gradu- 
ftUy  loee  their  brilliancy  in  time,  hare  preventeo 
their  eiteniiva  employment.  The  silver  chromat« 
was  at  one  time  much  nsed  in  miniature  painting. 
"  Colcolhar  or  Engiith  Soag*  "  is  a  residue  of  iron 

Kroiide  produced  in  the  manufacture  of  Nord- 
Qsen  salpbaric  acid,  and  cesnjting  from  thfr 
deoompoaitiou  ot  Che  iron  protoaalphate  therein 
employed.  If  required  in  a  finer  condttton,  it  may 
be  prepared  either  by  otirsfully  heating  pur« 
aahydroua  ferrous  sulphate,  or  by  roaating  pre- 
cipitated ferric  oiida.  This  pigment  is  not  un- 
bequently  adnlterated  with  barium  sulphate,  which 
may  be  readily  recognised  by  treating  with  hydro- 
chloric acid,  which  entirely  diaaolvei  the  coloothar, 
learing  the  aulphate  unacted  opon. 

ydloa  Pigntnti.—Ochra.—Thata  pizmenta  con- 
■iat  euentiallj  of  clay,  oolouied  wiui  different 
quantities  of  ferric  oxide,  with  more  or  leu  water 
attached  to  it.  They  oomprehend  ^to  the  ooloure 
"raw"  and  "burnt  sien□1^"  and  the  pigmeutt 
known  underthe  names  of  "Antwerp"  and"  Venice 
lada."  The  darker  shades  of  ochre  are  rndily  pre- 
pared by  heating  the  bodies  of  a  lighter  colour, 
and  oontain  lesser  quantities  of  water  in  their 
•ocDpoaition.  1  have  here  some  yellow  ochre  in 
this  tube,  and  von  perceive  that  at  onoe,  on  (he 
andication  of  heat,  it  becomes  brovniah-red  in 
•Dkiiir,  losing  watar,  which  colleuts  on  the  colder 
.  portions  of  the  tube.  The  ochres,  as  a  ctsss,  are  of 
an  definite    chemical    compoaition,   but  they  axe 


LAYING  OUT  BHEET  IRONASD 

BOILBR  WOBK.-m.' 

The  Steam  Doms. 

r¥tHI8  (oIlowB  the  oone  in  the  regnlar  order  of 

JL      Mt^resaion.     Ascertain  first  how   much  of 

yaax  dimie  is  to  be  cut  away  in  order 


.> 

Fig.  3. 

J 


-^^ 

Fii).0. 

c- 

•■ 

opposite  side,  strike  circlea 

lown  on  Fig.  R,  then  draw  Hange  line,  divide  ._ 
ids  and  Bide   for  rivet    holes,  and  the  fignre  is 

Thia  method,  commonly  oaed  in  nearly  all  buUi. 
lope,  only  applies  when  there  ia  considerable 
iSerenoe  between  the  diametera  of  dome  anc 
boiler,  but  will  not  give  accurate  reBolta  when  tht 
~  ameten  are  equal  or  nearly  so.  The  only  correct 
_id  proper  method  for  thia  kind  of  work  ia  by  liner 
drawn  on  the  straight  sheet  to  represent  them  ii 

-■ —    "--    " — '—   -'-x;    and  as  the  line 

of  the  pieces  usually 


syatem  applies  to  very  n 
laid  out  by  boiler-maken 


study  n 


eaUy 


penendiealar  f 
each  aide  of  pei 


.i  perpendicular    one  half  diameter  of 

dome.    Draw  a  Ime  from  points  of  intersection  a* 

Ao¥m  In  Fig.  5,  and  the  height  of  arc  C  D  equals 

"--  — ■--    to  be  cut  out.    Allowing  for  flange.  Be  tect 

bo  be  used,  and  proceed  as  in  the  case  of 

■y  cylinder,  but  dividing  the  circumfer- 

.    «««•  Into  «uht  tS)  equal  parts.     Uavihg  meaaured 

It,  Cfl  tha  beignt  of  dome  from  centre  of  top  bolea  to 

'     peinl  D,  Mzt  draw  a  line  representing  the  height 

•  aite  A  B,    Fig.    &    then    get   >  line  exactly 

mlmumi  thMc  two,  oa  B,  Fig.  6. 

Than  cm  Unat   1,   l,   Fig.   i,   aet  oompau  or 


.  ided.  In  laying  out  a  dame  by  linea, 
sketch  of  boiler  and  dome  ia  required  the  eame  aa 
in  Fig.  6  ;  in  addition,  a  half  circle  '  ' 
Df  dome  eqnal  to  one-half  the  diameter  of  dome 
colled  up  :  this  is  divided  into  aa  man^  eqnal  parta 
IB  may  be  desired,  and  the  lines  carried  down  to 
interaect  with  shell,  as  shown  in  Fig.  7.  These 
linea  may  be  marked  by  letters  o:  -<-—-  '- 
preparing  the  straight  sheet  from  - 
posed  to  conatruct  Uie  dome,  having  calotilated  the 
circumference  and  meaaured  o9  the  aame,  divide 
the  distance  into  twice  the  number  of  apacesshi 
on  half  circle,  and  carry  the  lines  straight  aa 
the  width  of  aheet ;  then  set  comnaas  or  tnunmela 
':  1  I  Fig.  7,  tnuufer  these  du 
umbers  on  Fig.  8 ;  follow  aame  procee4ing  with 
J  the  other  numbers,  and  you  can  rely  on  having 
well-fitting  dome,  if  your  Sanger  keep  the  same 
to  a  true  circle  in  the  turning  of  flange.  It  will  be 
iticed  that  there  ajre  five  numben  1,  2,  8,  4,  and 
ki,  and  but  two  numbers  G  and  0  j  the  necessity  for 
thia  is  apparent,  when  it  ia  anderr'"'  "■"'    "'" 

one-hall  the  circumference  of  dome „. 

7,  and  the  full  circumference  in  Fig.  8.  It  alao 
follows  that  the  points  1,  I,  2,  2,  ic,  are  identieal 
ith  those  on  oppoaite  aide ;  hence  the  diatancee 
hen  tracaferred  muat  be  to  all  of  the  points  with 
like  nombera.  Domes  laid  out  by  this  method  can 
he  placed  on  the  centre  or  side  of  boiler,  or  the 
dome  and  boiler  may  be  of  aame  diameter  and 
vxurate  resulte  will  follow. 

This  method  also  applies  to  laying-out  of  con- 
nectiona  between  boilers,  or  a  noiile  to  connect  a 
horizontal  dome  with  a  ahell;  in  fact,  the  line 
iiystem,  if  applied  correctly,  will  apply  almoat  to 
any  figure,  but  requirea  alight  modifications  to 
unit  each  cue.  In  future  numbers  I  will  ahow  the 
.application  of  this  principle  to  other  fignrea  than 
the  plain  cylinder.  In  these  sketchea  the  aeamhas 
been  placed  on  long  aide  of  dome,  aa  is  the  onstom. 
There  ore  cases  where  a  deputnre  from  this 
iiuatom  ia  necessary;  a  careful  study  of  the  rule 
governing  this  olaaa  of  work  will  enable  anyone  to 

Claee  the  seam  at  whatever  point  ia  desired.  In 
lying-ont  cylinder  work,  whether  domei  or  ahelli, 
it   1«   reoommended   that   the  circumference   be 


divided  into  four  equal  parts  and  a  hole  punched  on 
Uie  quarter ;  then,  when  laying-oat  a  head,  aqnare 
the  aame  and  centre  at  flange  Une  the  fonr  points. 
In  fitting  np  work  thia  will  be  foiud  valoable,  aa 
holes  can  be  punched  in  flange  it  indicated  point*, 
and  the  head  can  befitted  in  and  marked  off  with 
very  little  trouble. 


The  IiaTB*at  and  Oheapaat  Fanny  Weekly 


Ol  Jumna.    Th- 
culation,  has 


of  sixty-four  lengthen 
cAo,  a  paper  of  luge  oir- 
inoorporated  with  the  IretUg 


The  WitUji  Echo,  a  paper  of  large 

■     -  ■-'  Tvitb  the  JTe 

merged  into 


form  the  largest,  beat,  and  cheapest  penny  weekly 
paper  ever  ;m>dnoed.  Several  new  and  interesting 
features  are  added.  Mr.  B.  L.  Farjeon,  the  well- 
known  and    f "*" '""'    '"  — ■-;l--j —  - 


ittractions  and  the  immense  mass  of  additional 
natter  oSercd  to  its  readers,  there  ia  no  doubt  of  a 
ipeedy  and  large  addition  to  the  reader*  of  this 
pridely-circolated  and  favourite  paper.  Fire 
editions  are  published  weekly — the  latest  on 
Sunday  mornings.  The  office  is  at  332,  Strand, 
London,  W.C.,  and  the  paper  can  be  obtained  at  any 
newsagents  or  bookstall  in  the  kingdom. 

Science  Olaaaea  and  Teohnloal  Bdncation. 
— Thoee  who  are  deairons  of  joining  acienee  classes 
ahould  determine  on  their  course  without  delay. 
We  make  a  few  notea  of  thoee  epecially  deaerving 

King'i  'CoBtat.  StraitJ,  JT.C— Beaidea  the  even- 

ing  classes  in  workshop  Engineering,  there  are  now 

riea  of  lectnrea  on  Met^urgy,  by  Prof.  A.  K. 

itington,  asaisted  by  Mr.  VT,  G.  McUillan  aa 

demonstrator,  on  Monday  eveninga.   Mr.  McMillan 

'  ea  a  course  of  lectnres  on  Fuel  on  Monday 

B.      The  class  of  Practical  Metallurgy  is 

Friday  eveninga,  and  stndenteoan  prepare 

for  the  Science  and  Art  Department  examination 
in  that  subject.  Bpecial  attention  will  be  paid  in 
the  Monday  evening  lectnres,  to  the  metallnrpoal 
requirements  of   the  0='--  — -*  ^-..nj-   t...«.4...». 


e  City   and  Guilds    Inatitnte 

C'ly  o?  London  Colle^i.—The  Enrineering  De- 
partment of  this  college  ia  under  Mr.  Hcory  Adams, 
M.lnst.C.E.,  asaietHl  by  Ur.  R.  J.  Uatton.  The 
fllabuB  of  lectnres  inolndea  Technical  Drawing, 
loilding  Conatruction,  Machine  Construction,  Car- 
sntjy  uid  Joinery,  Civil  Engineering,  Mechanical 
ngineering.  Surveying,  Ao. 
Andtrion'i  Cdtege,  Glaigow.—Tbe  popnll 
ing  clasaea  at  thia  ooUcge  will  co 
lember  29.  Tbe  snbjscte  of  the 
Natural  Philosophy,  Anatomy  ana  rnyuaiogr. 
If  luic,  Chemistry,  and  Geology,  The  fee  for  euh 
oanrse  at  twenty-eight  lectnies,  with  oaeof  library, 
'-3«.6d. 


iBep- 
ill  be 
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SCIENTIFIC    NEWS. 

THE  death  in  annoanoed  of  Mr.  John  Gay, 
F.R.C.8..  in  hia  73rd  year.  The  dcoeaaed 
vaa  the  anthoi:  of  a  number  of  important  works 
on  surgery. 

The  QUJiber  of  membere.  axeociateB,  Iniiiee, 
uid  foreign  members  attending  tlie  Britixh 
ABBOCiatiation  meeting  was  3^1)3 ;  the  total 
unoont  reoeived  being  £2,2u'l.  Ilie  council 
are  to  consider  the  propriety  of  admitting  ladies 
B8  offloen  of  the  Association. 

Dr.  Copeland  read  apaperon  "The  Xew  Star  in 
Andromeda,"  in  which  he  expressed  the  opinion 
tbatthentariHaotnew.buttBonly  the  temporary 
brightening  of  an  old  ntar.  Prof.  Stokes  also 
read  a  communication  by  Dr.  llnggins  on  the 
Spectium  of  the  Star.  As  obserred  on  Sept. 
9th,  there  were  fonnd  three  to  five  whiu  lincit 
between  D  and  din  the  spectnun^ — a  continaoaFi 
apectram  being  visible  from  D  to  F. 

A  "  correspondent "  of  the  Timi;*,  in  an  article 
on  the  '■  Birth  of  Worlds,"  says :  "  Xeither  thin 
Btar,  nor  any  other  new,  variable,  or  temporary 
atar  ever  obsorred,  can  be  said  to  have  tlirown 
the  least  lif;ht  on  the  birth  of  worlds.  Cer- 
tainly, if  the  nebular  hypothesis  of  Laplace 
representM  the  real  way  in  which  solar  systems 
are  formed,  no  new  aUtr  has  thrown  light  upon 
that  process,  or  possibly  can.  For  the  proceas 
imagined  by  Laploce  involved  no  cataatropheK." 
Protmbly  the  same  '■  correspondent "  also 
writing  on  "  Swiftly  Moving  Meteors,"  says ; 
"  The  inquiry  is  one  of  singular  interest,  bo- 
canse  if  there  are  sach  swiftly  travelling 
meteors,  we  have  to  adojit  strange  ideas  as  to 
their  origin  and  the  cauw  of  their  tremendott« 
velocities.  If  there  are  not,  we  mtist  ceiuie  to 
rely  bo  eonfldently  as  hertofore  on  tie  estimates 
wUch  Messrs.  Greg,  Denning,  Alex.  Herschel, 
and  others  have  formed  respecting  tlic  direc- 
tions of,tho  various  mct«or  streams.  In  either 
caw,  tho  meteoriu  Seld  of  inquiry  requires 
many  new  labonren." 

At  the  meeting  of  tlje  British  Association, 
Hr.  J.  J.  Coleman  gave  an  account  of  experi- 
ments with  a  modification  at  Daniell's  Inttery, 
in  which  he  used  iron  a.9  the  electro-positive 
element,  and  fonnd  it  tlie  more  permanent  ar- 
ntngement,  the  cell  remaining  intact  foramucb 
longer  period.  A  slight  deposit  ot  snlphato  of 
copper  fonns  on  the  iron  ;  but  it  is  easily 
Tabbed  off, 

The  Itutintion  of  Civil  Engineers  has  iraued 
ft  list  of  forty-two  subjects  on  which  original 
oommonications  are  invitfd.  For  papers  read 
during  the  past  session,  the  Watt  medal  was 
awarded  to  Prof,  H.  .S.  Hele-Shaw  :  the  George 
Stephenson  medal  to  Mr.  W.  Stroudley  ;  Telford 
medals  to  Messre.  P.  W.  WiUans  and  W.  G. 
Broungei: ;  besides  twelve  Telford  premiams 
uid  eight  Miller  prices  to  stadeats. 

Th  e  G  ilchrist  (  Entrance  JEngineering  Schol  a  r- 
ahip  is  open  for  public  competition  at  Univer- 
sity College,  London,  on  September  3S  and 
following  days.  ThescholarshipiHof  the  value 
of  jtSB  per  annum  Cor  two  years,  and  candidates 
mnet  be  onder  nineteen  years  of  age  on  October 
'  1st.  The  subjects  are  mathematics,  mechanical 
drawing,  use  of  tooiii,  lu:. 

The  special  committee  appointCMi  by  the 
Franklin  Institute  has  reported  '■  On  the  EtB- 
ciency  and  Duration  of  Incandsscent  Electric 
Lamps,"  as  tested  at  the  Philadelphia  exhibition. 
The  report  is  issued  by  authority  of  the  board  of 
managers,  and  is  publisbed  separately  and  as  a 
mpplemaut  to  the  Jniimal  of  the  Institute. 
This  report,  which  filU  127  pages,  eighty  of 
whioh  oonsist  of  tabular  matter,  is  tbc  most 
complete  and  sntixfactory  examination  of  the 
■nbject  whioh  has  yet  appeared. 

The  story  about  telephoning  from  America 
to  Europe  is  in  place  of  the  usual  tales  about 
the  sea-serpent ;  lint  we  believe  it  in  true  th 
Ki.  Ediwon  has  allied  himself  with  Mr.  Gil 
land,  and  is  going  to  set  up  his  Inborntorj 
Florida,  and  proceed  to  investigate  all  that  is 
known   and   all  that  is  unknown  conoerning 
olectrioity. 

The  HIackpool  electrio  trarowny  hiH  pro- 
bably be  0|iened  by  the  Moyor  of  "Manchester 
on  September  211,  Boston,  Mass..  is  to  have  an 
electric  street  ntiUvay,  Probably  by  this 
Uic  Daft  electric  motor  has  b«en  publicly  tried 


portion  of  the  Kew  York  elevated  railway. 
The  private  trials  had  been  mode  at  the  date  of 
our  advices,  and  had  given  satisfaction, 

Tho  natural -history  eollectians  made  by  the 
lat«  Dr,  Nachtigal,  in  the  counte  of  his  tour  of 
annexation  on  Uie  West  Coast  of  Afrjoa,  hove 
arrived  at  Berlin  in  2U  cases,  and  the  greater 
part  of  their  contents  will  be  assigned  to  the 
new  Ethnological  Mnseum. 

Attention  has  been  called  to  two  races  of 
men  that  must  soon  become  extinct.  At  the 
present  rate  of  decrease  the  Maoris  of  Xew  Zea- 
land—now redncedto  less  than  (B,000  men  from 
llHl,U(Hl  in  Captain  Cook's  day — must  have  dis- 
appeared by  the  year  2UU0,  The  Laplanders  are 
estimated  not  to  exceed  30,UUU  in  numbers,  and 

e  gradually  becoming  fewer. 

Prof.  Verrill,  of  New  Haven,  has  discovered 
that  oyi^tcrn  live  longest  when  they  are  packed 
with  the  front  edge  down  wards,  as  the  mantle  is 
then  closely  pretMed  against  the  inner  edges, 
and  prevents  the  escape  of  watf  r. 


LETTERS  TO  THE  EDITOR. 


,. iDwlodgc  ADd  expfrlfinu  cd  tliQDiitnre 

ii  It  pcnoD  or  tnrh  ■  [oniitiln,  tbitH  toDtlKi  tlilngi. 

n  u>  inora  tbui  wbat  crvrytmly  d<m,uid  j«t,  U>  keep 

ifT  irlih  thli  little  rlttun  of  his.  wiu  DodcnakF 

to  write  th(r  wbDle  bod}'  <rf  phridrkA,  ■  jicB  frov  vhriiH 

(mat  inmriTCDicpcn  derlTC  tliolr  original,'' — Monrti^w't 


THE  BaiTISK  ASSOCIATION  FOB  THE 
ADTAITCEUSNT  OF  SCIENTIFIC 
UENDICAMC7— A  UUCH  ■  NEEDED 
REFOBU  IN  TEXTBOOBB— THE  NEW 
STAB  IN  THE  KEBUI^  IN  AN- 
DBOIKBDA  —  THE  INTBLUQENCE  OF 
DOOS  —  AJS  HONOUB  :  OK  IHEKELT 
AN  ODD  TBIOKP— WHAT  IS  '  CBEA- 
TION'P— HTOIWUS  N. 


—While     idmittini;    tba 
IS  reported  on  pp.  'Irt-lSj  b 


_r jidentiol  sddreBi  Bt  Aber- 
deen, it  con  onl^  be  deplored  that  he  wanted  a 
golden  upportuiiitv  fur  impartina  initraction  to 
those  who  heard  him,  and  devoted  himself  to  the 
rcpetitiun  of  the  Sonth  Kensington  shibboleth. 
The  coDBpicuous  unfaimcu  of  those  who  arc 
eternally  elamouring  that  research  Bhould  be 
endowed,  lies  mainly  in  their  careful  suppreBBion 
of  the  fact  that  practically  every  fcicntifio  dia- 
cwvery  of  value  has  been  made  by  men  who  arc 
not,  and  never  have  been,  indobtwl  to  tbc  State  for 
one  single  halfpenny,  while  the  enormous  sum 
annually  lavishM  on  the  Science  and  Art  Depart- 
ment baa.  BO  far.  only  hod  the  effeot  of  producing  r 
clique  of  scientific  Professor  HoUowayB,  win 
flatter  one  another  openly  on  the  platform,  and. 
surreptitiouBl^    in    articles    In    the    (mis)leuling 

i'aamal,  and  in  other  publioatiuna  to  which  they 
lave  occeaa,  nntil  the  ignorant  outside  public 
acIuLdlv  he^ia  to  Uke  them  at  something  like  their 
own  valimlion  1     Why.  morciiver,  as  hai  been  pre- 

[eoloeu' 
jidthe 

Royal  ioodemj,  should  Wleft  out  in  the  cold,  hai 
never  been  cxplsincd. 

In  pleasant  contrant  to  Sir  Lyon  Playfair'i 
address  appears  that  of  Prof,  Chr3'Stal  in  Section 
A,  whoae  remarks  on  the  need  of  sound  scientific 
teaching  and  teitbuoks  deserve  all  the  publicity 
that  can  be  given  to  them.  "  Might  not,"  oaks 
Prof.  Chryetal,  "  the  British  Asuciatton,  now 
and  then,  request  some  one  fitted  for  the  task 
to  write  a  treatise  on  anch 
subject,    and     oBer    him    rcotonal 

lion     tor     the      time,     laUiiir,     ai ,. 

quired?"  It  i.s  mnch  to  lie  hoped  that  this  idea 
will  liear  fruit,  and  that  ni  shall  so  obtain  tht 
anper-essionof  (text?)  i-xiku  auch  a  " 
which  it  IS  alleged  that  longitude  ia  d 
sea  by  findlUB  luol  noun  when  Uie 


the  great  nebula  inAndn 
rvellouB  additiun  loiL 
~  erwith  Mr.Tami 


highest  part  of  his  diurnal  path  i  I  wonder  wht 
any  Ameriuau  astronomer  who  haa  over  cniiaed  tli 
Atlantic— or.  in  fact,  gone  ont  of  sight  of  land- 
wonld  eav  to  such   stnd  as   (his  emanating  frm 

Grson  who  is  supposed,  by  those  who  omy  klW> 
m  through  puffs,  to  ba  a  teacher  of  ai  ' 
(Heaven  s;ive  the  mark  t)  The  British  A 
at  all  events,  would  never  give  ita  imp 
this  sort  of  tt««h.  That  Prof.  Chryslal  hioMl 
COD  right  well  separate  the  chafl  from  the  wheat- 
onr  intellect  ual  giant<  and  pioneeia  of  ■cieooabn 
our  mere  advertising  quacks — is  evidenced  b7  tb 
list  of  names  which  he  gives  as  thoae  of  menftes 
whom  he  craves  oDcaiianal  courses  of  Icetare 
Not  one  aiugle  Brompton  aha  appears  in  it. 

Since  writing  letter   34713   {p.  31)    I    have 
sevetal  nights  examined  tbee  '    ' 

mcdaaadtberf-     " '* 

confess  that  I  cannot  agree  e 

{letter  24733.  p.  R"')  or  with  Mr.  Peek  (Icti. 

same  page}  aa  to  the  new  star  being  orange-ooloon 
or  red:  for,  notably  on  the  night  of  the  4tli,  J 
shone  with  a  bluish  light,  like  a  tmy  electric  (an 
light.  Besides,  it  has  a  very  short  apectruiDia 
off.  as  far  as  I  can  see,  at  both  ends ;  but  moat  ■ 
at  the  least  refrangible  one.  I  shoold  have  thon^ 
that  the  familiar  efiect  of  reflection  froon  silver  i 
reddening  all  objects  was  the  operative  caiH  i 
the  production  of  the  colour  m  Mr.  Tarant 
case,  but  for  the  fact  that  Mr.  Peek  seeroa  to  haf 
seen  the  same  thing  in  a  retractor.  The  effwt  (g 
necessity  a  purely  optical  one)  to  my  eye  istha 
the  star  is  between  us  and  the  nebula.  By  the  fayi 
having  spoken  of  its  spectrom,  1  may  add,  a>_  a 
cnouurogcment  to  the  possessors  of  moderate  cftioi 
lean^  that  with  McClean's  star  apeetroaooa  a 
ly  4JiQ.  achromatic,  I  saw  it  very  well  indeed.  1 
as  assuredly  not  gaseous,  so  that  we  are  not  ho 
dealing  with  such  a  phenomenon  aa  waa  oifaibite 
in  the  case  of  T  Coronn  in  IHGti,  and  again  by  tk 
Nova  Cygni  in  IHO,  hot  are  regarding  an  inoudo 
cent  solid  or  liquid  body.  In  tact,  had  the  biitho 
this  latest  addition  to  the  celestial  vanlt  bse 
annoanced  in  the  Horning  Tatt,  it  should  han  if 
peared  as  "The  Universe — of  aSnn." 

Amid  a  desert  of  disquisitions,  oohmm 
chiefly  of  oaoophonona  teohnicalitiea  and  R 
marfcable  for  their  extreme  dryness.  Sir  Job 
Tinbbock's  paper  at  the  British  Asaociaijcti  o 
intelligence  in  dogs  atanda  ont  as  a  pleaaantosas 
There  is  great  wisdom  in  hit  suggestion  that  « 
)-hould  endeavour  ourselves  rather  to  andentu 
dogs  Chan  to  teach   them  tricks.     Aa  the  reoltt 

I — .•!.•__  ; ^jji,  two  or  three  dear  fried 

I,  >  luii  v'onvinced  that  any  attempt  I 
.heir  mental  processes  must  be  prnis 
tive  of  results  as  valuable  in  their  applicatiimi 
they  arc  pleasant  and  interesting  in  tbeii  aeqnk 
tion.  No  one  who  has  mixed  mnoh  with  don  a 
anything  like  intimate  termicanfail  to  bavenofia 
howthevpickup  the  meanineof  n>okcn  woids,SB 
how  identical  in  kind  tbeir  mode  of  learn inglannsi 
is  with  that  of  a  cbild.  The  formation  ta  tf 
canine  larynx  is.  of  course,  opponod  to  speech  i 
its  ordinarily-acospt«d  sense  (albeit  I  leem  top 
member  two  Prenoh  dogs  which  were  sxliibited  i 
London  years  ago  which  did  utter  a  few  uticnlsd 
words)  \  hut  a  dog  is,  in  this  respect,  ODly  en 
par  with  a  dumb  man,  and  can  often  trsnalals  i 
.._   into   perfeotly   intelligibi 

..^ .   own  dogs,  a  little  fox  terria 

can  and  dues  perpctiully  ask  me,  by  meanaafia 
tain  conventional  gesticulations,  to  give  her  aiai 
thing,  or  to  do  certain  things,  at  leaat  ■•  intelUntl 
OS  a  savage  could.  She  seems  to  me  to  be  um* 
un  an  intellectual  level  with  a  child  of  twoycai 
old  or  so.    Btadenta  of  science  at  a  loss  for  a  sit 


among  them,  I 


that  '*  A  straw  shows  which  waytk 
wind  blows."  I  am.  I  confess,  a  little  amuM 
in  looking  through  S^-mons's  "  RainfaU  in  tW4 
to  note  b»w.  among  a  voluminoqa  lii 
of  rainfall  obteivera.  tlie  solitary  recogoitie 
of  the  feUowabiu  of  a  learned  sociel?  that  oacm 
is  that  of  the  Royal  Society,  all  the  Pellowir 
which  figure  in  Mr.  Svmons's  list  a*  "  F.  R.  S 
Do  WE  on  c  this  to  the  tact  that  the  compiler  of  tt 
work  is  hiuiself  a  tolerably  recent  addition  to  th 
society  m  the  east  wing  of  Burlington  Hook — ( 
what?  This  parade  of  one  solitor}'  diitinctio 
would  almost  load  one  to  imagine  that  Mi.  I 
thinks  this  particular  fellowship  some  sort  of  a 
huHonrl  If  tbis  be  hia  notion,  the  aooBi 
he  disuiisBCH  it  the  bettor.  There  are  men  : 
the  Royal  Society  who  would  confer  dignity  aa 
lustre  upon  any  onsemblage  of  savanta  whatevti 
but  they  are  in  reality  "  rari  nantes  in  gnigii 
vaato,"  and  are  turreunded  by  second,  third,  u 
so  on  tu  iith-rate  men,  puahin^  doctors,  Bcn 
bers  of  the  South  Keusington  ring  and  the  111 
who  niunagc  t<)  obtain  the  right  to  insoiibr  tl 
magic  Iett<:rs  nfter  their  names,  for  trade  prnpoM 
aniffortmde  purposes  only.  Oataiden  in  goat 
ami  Amcricsris  in  particalar,may  ni  '    ''    '         '' 
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per  t€y  &B  does  to  the  occupancy  of  a  seat  in  a  first- 
class  carriage  on  the  Metropolitan  Railway. 

With  reference  to  letter  'J47«58  (p.  oO),  I  will  just 
remark  that  vchtn  "some  new  enfrgy'^  appears 
**  without  having  been  transformed  from  any  of  the 
energies  known  to  us  "  it  will  be  quite  time  to 
diaooss  the  precise  term  to  be  employed  to  desig- 
nate it.  The  phrase  "  first  appearances  of  new  and 
pieviously  non-existent  characters,"  involves  a 
simple  petitio  prinoipii.  To  be  consistent,  *•  H.  B. 
P."  should  say  that  table  salt  is  *'  created,"  when 
anyone  mixes  carbonate  of  soda  and  hydrochloric 
aoid;  because  assuredly  the  resulting  sodium- 
chloride  presents  characters  which  are  *'  new  and 
(seemingly)  non-existent"  in  its  components.  I 
wholly  demur  to  the  assertion  of  your  correspondent 
that/  We  have  every  reason  to  believe  that  during 
the  progressive  history  of  our  planet,  new 
and  previously  non-existent  forms  have  con- 
stantly appeared,  and  are  appearing,  in 
a  manner  inexplicable  by  *  Natural  Selec- 
tion.'"  "H.  B.  F.'  seems  to  think  that 
the  geological  record  is  as  perfect  as  the  dia- 
grams which  onu  sees  hung  up  behind  a  lecture- 
table,  instead  of  being,  as  it  in  reality  is,  imperfect 
and  fn^pientary  to  the  very  last  degree.  It  is 
seldom,  indeed,  that  we  are  able  to  trace  the  suc- 
cessive steps  in  the  evolution  of  any  given  form  of 
animal  life,  as  has  been  done  in  the  case  of  the 
horse ;  the  successive  links  connecting  which  with 
the  hipparion  have  been  so  happily  preserved.  My 
objection  to  the  use  of  this  wori  **  Creation,"  as 
employed  by  "  H.  B.  F.,"  is  that  it  is  in  reality 
only  employed  as  a  cloak  for  our  ignorance,  and 
explains  nothing  whatever.  To  render  his  argu- 
ment perfectly  valid,  your  very  able  correspondent, 
"  Sigma"  (letter  -J 4787,  p.  (53),  must  postulate  the 
eternity  of  matter. 

Many  thanks  to  Mr.  Sadler  (lette^  24778,  p.  Gl) 
ior  sending  me  hwikUiiYie  Astronomical  Beni^ter 
^  September,  1879,  apropos  of  Mr.  Kand 
Oaprons  supnosed  discovery  in  connection  with 
Hyginus  N.  Of  course,  if  that  turtle  did  (like  an 
Irishman)  put  himself  outside  of  "  The  Crater," 
that  will  account  for  anything. 

A  Fellow  of  the  Boyal  Astronomical  Society. 


NSW  STAB  IN  THE  ANDBO- 
MBDA  NEBUIA— ENOKE*S  DIVISION 
IN  SATUBN'S  BINa— SOLAB  PBOMI- 
NENOES— DOUBLE  STABS :  26  CANTJM, 
Z,  BOOTIS,  €  BOOTIS,  K  BOOTIS,  44 
(1)  BOOTIS,  II  COBONiE,  /i'  BOOTIS, 
<r  OOBONiE,  X  OFHIUCHI,  ^  HEBCTTIilS, 
S  2107,  22173,  /i»  HEBCULIS,  700PHIU- 
OHI,  6  CYaNI,  t  BaUULEI,  i:  3062. 

[24793.]— The  appearance  of  a  new  star  in  the 
gtmt  Andromeda  nebula  is  an  event  of  rare  import- 
ance In  the  astronomical  world.  On  the  receipt  of 
the  Dun  Bcht  Circular,  No.  97,  on  Sept.  2,  I  took  the 
first  opp<Hl;unity  afterwards  of  looking  up  the 
etranger.  This  occurred  on  the  night  of  Sept.  3, 
jjid  1  found  it  to  be  even  so,  that  a  new 
etar  had  certainly  appeared  in  the  very  heart 
of  the  nebula.  I  coma  still  sec  the  old  nucleus, 
and  on  the  next  dear  night,  Sept.  0, 1  measured  the 
Movm  as  compared  with  the  place  of  the  old  nucleus, 
and  found  that  the  former  was  about  12"  preceding 
uid  8*6"  south  of  the  latter.  Comparing  its  place 
with  the  measure  given  in  the  Dun  Bcht  Circular. 
No.  98,  in  which  on  Sept.  3rd  Lord  Crawford  and 
Dr.  Gopeland  found  it  to  be  some  1*6 '  preceding 
and  6"  south  of  the  old  nucleus,  I  suspected  motion, 
4UmI  I  referred  the  question  to  the  Dun  Echt  ob- 
■serrers ;  but  Dr.  Copeland  informed  me  that  their 
measures  were  too  uncertain  to  admit  of  any  pre- 
dae  deductions,  havixig  been  obtained  with  difficulty 
in  cloudy  weather.  To  settle  this  important  ques- 
tion, I  measured  the  po8iti(m  of  the  Nova  as  com- 
pared with  a  small  star  of  about  the  10th  mag., 
which  Mr.  Common  informs  us  is  shown  in  the  photo- 
graph ho  took  of  the  nebula  last  year,  which  lies 
south  preceding  the  Nova,  and  obtained  the  follow- 
ing results  on  Sept.  9th  :— 

(1)  P  =  2Gir,» 

D  =  120*2' 

(2)  P  =  iU'-f 

D  =  117-0' 

The  mean  of  which  measures  gives : — 

P  =  261-6=' 
D  =  118-0' 

On  Sept.  13th  I  again  took  a  measure,  which  was 
4M  follows: — 

P  =  2C1-0* 
D=  119-5". 

I  therefore  conclude  that  my  suspicion  of  rapid 
motioB  on  the  part  of  the  Nova  is  unfounded ;  but 
it  may  be  as  waU  to  place  on  record  these  measures 
for  the  farther  deteiminatioa  ot  the  question. 

There  appeared  a  very  interesting  article  on  the 

ffieat  Andromeda  Nebula  in  Nature  of  Feb.  9th. 

.1882,  by  the  late  Prebendary  Webb,  one  of  the 

^bmwlDga  giTen  by  him  of  that  object  havhig  beta 


made  by  myself,  and  from  my  reccdlection  of  it,  I 
i^onld  certoinly  agree  with  your  correspondent, 
Mr.  Herbert  Install,  in  letter  24730,  that  the  nucleus 
is  not  now  as  brieht  as  it  formerly  was.  Whether 
it  is  really  less  oright,  or  only  apparently  so,  in 
consequence  of  the  near  proximity  of  the  Nova,  I 
cannot  say  positively ;  but  I  certainly  incline  to 
the  former  opinion.  There  remains  the  important 
question  whether  the  stranger  has  been  developed 
out  of  the  nebula,  and  is  in  connection  with  it,  or 
whether  it  is  merely  the  appearance  of  a  new  star 
situated  between  us  and  tne  nebula,  and  projected 
upon  it  in  the  same  line  of  sight.  On  this  point 
we  should  hope  to  learn  some  iiuormation  from  the 
respective  spectra  of  the  two  objects.  The  spec- 
trum of  the  nebula  is  a  very  peculiar  one,  being 
continuous,  but  cut  off  at  the  red  end.  And  when 
we  find,  according  to  Mr.  Maunder,  in  a  letter 
to  the  77fn<!x,  uiat  the  Greenwich  observa- 
tions show  the  spectrum  of  the  nebula  and  the 
spectrum  of  the  Nova  to  be  identically  the  same, 
tnat  spectrum  being,  as  we  have  seen,  most  pecu- 
liar, I  presume  that  it  is  a  fair  inference  to  say 
that  the  two  bodies  are  physically  connected ;  but 
on  this  point  I  should  like  the  opinion  of  those 
who  are  better  able  to  judge  than  myself.  What 
does  "F.R.A.S."  say? 

In  May  and  June  I  was  on  the  Continent,  and 
had  the  opportunity  of  visitiujif  the  Observatories 
of  Munich,  Geneva,  and  Paris,  at  each  of  which 
places  I  was  received  with  the  greatest  courtesy 
and  kindness.  The  principal  instrument  at  the 
Geneva  Ol^ervatory  is  a  fine  9in.  refractor,  and 
they  told  me  that  thev  had  made  a  special  study  of 
Saturn,  and  frequently  observed  Encke's  division 
in  the  outer  rings.  Of  its  existence  there  can,  I 
think,  be  little  doubt.  It  may  be  variable ;  but  so 
many  observers  in  different  parts  of  the  world  can 
hardUy  be  mistaken  as  to  their  having  seen  it  over 
and  over  again. 

-  Since  my  return  from  the  Continent^  I  have  taken 
every  favourable  opportunity  of  lookmg  for  solar 

frominences  with  the  very  fine  spectrosc^me  which 
purchased  some  time  ago  from  Mr.  Hilger.  I 
have  hurdly. ever  examined  the  sun  on  a  clear  day 
without  seeing  prominences  of  some  sort,  but  very 
bright  ones  are  comparatively  rare.  They  vary 
very  much,  and  your  readers  who  are  possessed  of 
but  smiJl  instrumental  means  must  not  despair  of 
seeing  a  prominence  if  tiiev  only  have  the  good 
fortune  to  light  upon  a  very  bright  one.  The  form 
of  such  a  one  could  be  seen  with  ease,  where  a 
fainter  one  would  be  totally  invisible.  The  oppor- 
tunities of  examining  the  sun  have  not  been  very 
frequent  lately ;  but,  judging  from  those  I  have 
had,  I  should  say  that  prominences  have  not  been 
BO  frequent  or  so  bright  latterly  as  they  were 
during  last  autumn  and  winter. 

The  nights  have  been  very  unfavourable  for 
double-star  work,  good  definition  being  a  great 
rarity ;  but  I  give  below  a  few  double  star  measure- 
ments taken  recently  by  me. 


(1) 
(2) 
(3) 
(4) 
(^) 
(fi) 
(7) 
(«) 

(10) 

(U) 
(12) 

(13) 
(14) 
(15) 
(16) 
(17) 


25  Canum.    R.A.  18-32. 
P  =  147-5».    D  =  0-5". 

Z,  Boiitis.    R.A.  14-35. 
P  =  111-5^    D  =  0-6". 


Mags.  5, 7-6. 
Bp.  1885-49. 

Mags.  3-3,  3-9. 
Ep.  1885-48. 


€  BoOtis.    R.A.  14-39.    Mags.  3,  6-3. 
P  =  3'28-2^.    D  =  2-8".    Bp.  1885-^8. 

1  BoOtis.     R.A.  14-45.    Mags.  4-7,  G-6.* 
A.B.    P  =  260-0°.    D  =  3-4".     Ep.  1885-48. 

44  (t)  Bo^tis.     R.A.  14-59.     Mags.  5-2,  6-1. 
P  =  242•5^    D  =  4-8 '.    Ep.  1885-49. 

w  Corona.    R.A.  15-19.    Mags.  5-2,  5*7. 
P  =  165-5".    D  =  0-5".    Ep.  1885-48. 

a-  BoiJtis.    R.A.  15*20.     Mags.  6-7,  7-3. 
P  =  104-5°.    D  =  0-8 '.    Ep.  1885-02. 

oCoronsB.    R.A.  16-10.    Mags.  5,  6-1. 

A.B.    P  =  203-0°.    D  =  4-0\    Bp.  1885;49. 

XOphiuchi.    R A..  16-24.    Mags.  4,61. 
P  =  42-0°.    D  =  1-9".    Bp.  1885-51. 

^Herculis.    R.A.  16-36.    Mags.  8,  6*5. 
P  =  90-5°.    D  =  1-8".    Bp.  1885-5. 

S  2107.  R.A.  16-47.    Mags.  6-5,  8. 

P  =  240-5\    D  =  0-75".    Bp.  1885-52.  . 

2  2178.    R.A.  17-24.    Mags.  5-8,  6-1. 
P  =  199-0°.    D  =  0-5 '.    Bp.  1886-62. 

ii»  Herculis.    R.A.  17-41.    Mags.  9-5.  10-5. 
B.C.  P  =  284-0°.    D  =  0-4".    Bp.  1885-57. 

70  Ophiuchi.    R.A.  17-59.    Mags.  4-6,  7. 
P  =  82-2°.    D  =  2-5".    Bp.  1885-68. 

aCygni.    R.A.  19-41,    Mags.  8,  7-9. 
P  =  382-6°    D  =  1-6."    Bp.  1886-56. 

c  BquuleL    RA.  20-53.    Mags.  5,  6-8. 
A.B.  P  =  286-0.    D  =  1-1 '.    Bp.  1885-6r,. 

2  8062.    RA..  23-59.    Mags.  6-9,  8. 
P  =  811-0°.    D  =  1-8".    Bp.  1885-66. 

Of  the  above,  perhaps  the  most  interesting  are 
Noa.  <L  7,  lOy  11.  12,  18,  and  14.  ?;  Corome  is  a 
rapid  bmaiy,  with  a  penod  of  about  43  years,  and. 
aeofltJigg  i»  ms  maainrm^  I  find  it  has  traversed 
«»  n«ian  4W|piM  ^iflone  66?  Onoe  1881. 


In  the  same  period  /i-  BoOtis  has  decreased  in 
angular  distance  some  22°,  and  (  Herculis  aboat 
16°.  The  latest  measure  I  have  of  £  2107  is  one  by 
Duner  in  1876,  which  is  P  =  212-3°.  D  =  0-99".  In 
ten  years,  therefore,  this  binary  has  run  through 
an  angle  of  28*2°.  In  1878  the  Cincinnati  observers 
measured  2  2178,  and  found  the  angle  and  distance 
to  be  P  =  141-6°  ;  D  =  0-65''.  My  measures 
show  a  change  in  angle  since  that  date  of  57-4°. 
No.  13,  u}  Herculis,  is  a  celebrated  binary, 
discoverea  in  1856  by  Alvan  Clark.  Bumham 
measured  it  in  1880,  and  found  the  angle 
to  be  246-9°.  Now  it  is  284-0°.  an  increase 
of  88- r  in  five  years.  In  1882  I  measored  70 
Ophiuchi,  with  the  result  that  the  angle  is  now  20° 
less  than  it  was  then.  In  this  wa^  it  is  exceedingly 
interesting  to  watch  the  revolution  of  sun  about 
sun  in  these  binary  systems,  situated  from  us  at 
*^  distances  which  are  reckoned  only  in  Heaven,*' 
and,  manyof  them  being  coloured  suns,  it  may,  as 
Sir  John  Herschel  pointed  out,  be  "  easier  suggested 
in  words  than  conceived  in  imagination,  what 
variety  of  illumination  two  »unM — a  red  and  a  green, 
or  a  yellow  and  a  blue  one — must  afford  to  a  planet 
circidating  about  either ;  and  what  charming  con- 
trasts and  ^  grateful  vicissitudes,'  a  red  and  a  green 
day,  for  instance,  alternating  with  a  white  one  and 
with  darkness,  might  arise  from  the  presence  or 
absence  of  one  or  other,  or  both,  above  toe  horizon.** 

Jevon  J.  MtLSchamp  Perry. 

St.  Paul's  Vicarage,  Alnwick,  Sept.  16. 

P.S. — Since  writing  the  above,  I  see  by  a  letter 
in  the  Times  of  Sept.  16th,  by  Mr.  R.  A.  Proctor, 
that,  in  his  opinion,  the  identity  of  spectra  between 
the  new  star  and  the  nebula  proves  conclusively 
that  the  y  are  physically  connected. — J.  J.  M.  P. 


[24794.]— I  TL'KXED  the  9in.  reflector  of  this 
observatonr  on  this  wonderful  object  on  the  even- 
ing the  cablegram  was  received  by  me  (Sept.  2nd), 
announcing  its  discovery  by  Hartwig. 

The  great  Nelnila  has  become  so  familiar  to  me, 
having  examined  it  hundreds  of  times  in  my 
cometary  sweeps,  that  I  was  completely  astounded 
as  I  beheld  the  marvellous  spectacle  of  a  new  sun. 
My  latest  observations  make  it  of  the  6th  magni- 
tude,  hard  and  well  defined  with  high  and  low 
magnifying  powers.  It  is  easily  seen  here  with  the 
naked  eye. 

In  the  telescope,  with  a  moderate  power,  it  is 
beautiful  in  the  extreme.  Future  developments 
will  be  watched  with  intense  interest. 

William  B.  Brooks. 

Red  House  Observatory,  Phelps,  N.Y.,  U.SJL, 
September  5Ui. 

[24795.  ]--0x  looking  at  this  object  last  night  with 
a  3in.  it  seemed  to  me  that  it  no  longer  assumed 
the  elongated  form  which  has  distinguished  it, 
but  is  greatly  spread  out  with  long  wisps  of  light, 
putting  one  much  in  mind  of  the  Great  Neb.  in 
Orion.  Can  any  of  your  readers  who  have  larger 
instruments  inform  me  if  sucH  is  really  the  case? 
The  central  condensation,  or  new  star,  whichever 
it  be,  was  plainly  visible.  A.  B.  B. 


P.  II.  61 

[24796.1— By  **  61  Andromeda  "  (letter  24699)  I 
presume  Mr.  Dowsett  means  P.  II.  61  Andromedn 
(**  Cel.  Objects,"  p.  215).  I  regret  to  say  I  have  no 
observations  of  this  star.  The  companion  is  oer- 
tainly  not  a  '*  known  *'  variable ;  but  the  recorded 
observations  certainly  seem  to  .give  grounds  for 
suspecting  variation.  It  is  always  a  difficult 
matter,  however,  to  prove  variability  in  these  faint 
companions  to  brighter  stars. 

Sept.  14.  J.  B.  Ckwre. 

KliEIlTS    OBTBCT— NEBULA    IN 
ANDBOKEDA. 

[24797.1— In  reference  to  the  remarks  of 
"  P  JI.A.S."  (24729),  I  now  inclose  a  tracing  show- 
ing in  outline  the  object  and  neighbourhood  as 


delineated  in  Beer  and  Miidler*s  map.  In  the 
original  the  effect  is  given  by  a  number  of  very 
fine  short  lines.  These  Mr.  Wesley  has  repro- 
duced in  this  month's  number  of  the  Obtervatwry, 
in  which  a  full  history  of  the  matter  is  given. ,  , 
<'  FJa.A^;'  tella  me  that  the  dataohedL  «»!% 
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Ens]  II 

{im, 


apoken  of,  which  l«i  to  the  findiog  of  the 
in  Beer  and  Modlcr'n  mBp,  ]■  from  ArHgo'a 
ih  vertion  of  hia  "Aatronomie  Popnlsire" 
Langnua),  hut  put);  celettered.    It  i>  odd 


thftt  the  object,  which  is  furly  ooiupicnona 

rnipa,    ahottld    hmre    appirently    ""    " 

pCDding  theKOrching  j---"* — * — 
KDse  yean  ago. 

In  reply  to  Mr.  Herbert  Ingdl's  letter  (34731), 
GniUeiniii,  in  Le  CitI,  givei  ■  dnwin^  of  the 
Andromeda  Nebula  as  a  fOHiforioiu  object  with 
some  otntral  condcnsatioa.  Smyth's  Bedford 
Oatalogue  ahows  the  objoct  aa  oval,  with  ataia  oat- 
aide  it,  ahowu  aa  withia  in  Guillemin's  drawing.  1 
Mud  a  diagram  of  the  etare  as  given  by  Gnillemin, 
wbodoeanot  giie  bb  aathotity  for  am  drawing. 
The  faint  one  marked  with  a  x  aeeme  in  the 
poution  of  the  Novt  or  near  it.  The  nebula  wa* 
examined  here  on  the  6tb  and  Dth,  and  the  star 
vai  very  coUbpiouonfl.  Two  obaervera  ihought  it 
blneiab  in  tint.  We  all  thought  it  alighUy  brighter 
on  the  latter  occaaioQ.  The  nebula  and  atar  having 
■imilar  ipectia  i«  auggettive  of  the  latter  being  a 
condenaatioD  of  the  nebulona  matter,  and  not  of 
independent  character. 

GoildowD,  8ept.  1-lth.  J,  Band  Capron. 

A8TB0N0MI0AZ.. 

[2479P.]— "  8.  8.,"  Utter  -24775,  saya  that  itan  at 

■olTability.  Aathis  implies  aome  knowledge  of  the 
diitance  of  the  nebula,  I  ahall  be  glad  if  he  will 
rofsrme  to  any  evidence  we  have  oi:  its  great  com- 
parative diatancc.  le  it  known  that  it  is  more 
diitant  than  the  manaof  the  atara?  To  me  the  new 
■tu  appeara  behind  the  nebula.     If  ao,  the  infer- 


^iata  of  atara  or  anything 
he  correot   in  aaaorting  that 
r  been   aecn  in  their 
compare  with  any 


that  the  nebula 
•olvable  at  all? 
"in  no  initanoe  baa   any 
midst  of  a  >iie  that  will  I. 

standard  of  magnitnde  that  has  yet  been  adopted . 
]  am  a&aid  tliere  is  more  tound  than  definite 
nuaning  here.  There  are  a  number  of  atara  in  the 
name  lineof  aightaa  this  Tcry  111  M.  There  are  quite 
«  number  of  6th,  Tth,  and  Stb  magltitudee  in  aame 
line  of  sight  as  42  M..audalau  a  number  with  27  U, 
and  one  apparently  in  centre  of  y  IV.  B7.  la  there 
any  evidence  that  all  those  atara  are  unconne<:ted 
with  the  nebula?  If  not,  "S.  8."  aesumeahii  con- 
olnaion  and  ai^ea  in  a  oirolo.  1  think  be  will  aee 
Ihat  hia  conclusion  that  the  star  is  infiniieiy  nrarrr 
than  the  nebula  is  based  on  inauSicient  groands. 
Xven  if  we  anppoec  it  within  the  nebnla,  it  will 
not  prove  it  a  "  globe  of  more  gigantic  proportions 
than  any  yet  conceived,"  unless  evidence  la  forth- 
coming  that  the  nebula  ia  extremely  distant  com- 
pared even  with  the  fainter  atara. 

But  when  a  atar  rapidly  blaies  up  and  aa  rapidly 
fadea,    does    this   not  furnish   evidence    of  com- 

£rative  BmaUnesB  and  nearness,  einco  the  vaeter 
■  body  the  longer  certainly  it  would  re- 
quire to  degrsjie,  and,  if  it  be  possible  to  prove 
oonnectioD  with  nebula  as  well,  that  would  prove 
the  comparative  proiimity  to  na  of  both.  If  the 
Andromeda  nebnln  ia  nt  an  "  infinite  "  distance,  or 
area  at  a  diatance  as  great  aa  the  vast  majority  of 
the  atara,  then  it  must  necessarily  be  of  '■  mora 
Bigautic  proportiuna  tb»n  any  yet  conceived,"  :iince 
It  fillaa  apace  in  theaky  of  grenteitent  compared  to 
the  mere  point  occupied  by  a  star.  There  are 
places  in  the  hoavena  where  many  tboueanda  of 
■tars  are  seen  in  a  fraction  of  the  apace  occupied 
by  3t  M.,  and  if  this  ii  at  an  equal  or  greater  dis- 
tanoe,  it  must  fill  more  apace  than  these  thousands 
(if  BtDTB,  and  the  immense  intervals  betwixt  thet 


Canw 


'e  this, 


.sonabU  I 


Edvin  HolmsB. 


OBaEBVATIONS  OF  THB  UI^T  WAT 
AT  HldH  ALTITTIDBB— OKANOE  OF 
ADDBS8S. 

[24789.]— Db.  Gould,  from  HeU'a  delineation, 
together  with  his  own  obaervationa,  finds  that  the 
ILllk;  Way  coneLsts  of  two  great  circles  of  atara 
dightly  inclined  one  towards  the  other,  the  two 
circles  joining  in  the  Northern  heavens  near 
7  Cygni.  Beaides  thetw  he  finds  there  ia  a  third 
-oiide  of  stars,  chiefly  bright  ones,  from  the  first 
down  lo  the  fourth  magnitude.  The'' Atlas  C<EleBtis" 
of  Heia.  snd  the  "  Uranomctria  Argentina"  con- 
tain heantifnl  delineations  of  the  Galaxy,  the  one 
<if  the  Northern,  the  other  of  the  SouthemheaTeni. 


Writing  from  memory,  I  believe  that  Dr.  Oould 
infers  that  theae  three  circles  are  independent  one 
of  another.  This  aummer  1  have  been  spending  a 
few  weeks  at  MUrren  in  the  Bomeee  Oberlanil  at 
a  height  of  about  n,600.  The  nights  were  extremely 
beautiful,  and  the  Galaxy  aurpaaaing  anything  I 
have  ever  seen  elsewhere.  One  or  two  fine  uightHi 
were  devoted  to  atudying  (he  brightncas  and  atruc- 
ture  of  the  Galaxy. 

Uy  late  and  deeply-lamented  friend  Prebendary 
Webb,  in  an  unpublished  observation  under  the 
date  of  1880,  Sept.  Snd  and  Siept,  3rd,  has  the 
following  notes; — 

(I)  "Galaxy. — I  thought  I  oould  detect  a  very 
feeble  stream  running  off  from    '    '"       '   —  ' 
Ophiuchi.    This,  I  find,  is  other 

<3)  "Galaxy  Iprcvioas  observation)  connrmea. 
It  is  faintly  triple,  a  distinctly  separate  stream 
ruiming  ofi  frtin  S  Cygni  to  or  towards  a 
Ophiuchi." 

On  August  Gth  I  aaw  this  now  branch  very  dis- 
tinctly. It  leaves  the  main  stream  of  the  Galaxy 
at  XIX.  20  +  2r  30',  and  mna  by  106  106,  »5,  M, 
a,  ID,  2\   r,  I  Herculil  to  i,  i.  Ophiuchi. 

On  July  Blst  I  was  mncb  struck  by  another 
branch  of  the  Galaxy,  which  I  at  first  mistook  for 
Webb's  branch.  .The  following  are  my  obaervationa 
of  it  :— 

July  Slat.  A  distinct  branch  seemed  to  mn  from 
P  Lyrm  to  d  Hercnlia. 

August  6th.  The  new  branch  veryplain.  It  starti 
from  the  Galaxy  and  passes  through  13,  y,  Lyrs, 
and  Boto  £,  fi,  X,  iHercnlii.whereit  is  brolcen  ;  but 
appears  agam  at  ft  y,  Hcrculia,  and  endr  '"  "■-  "  — 


On  Aug.  10  1  noticcdanother branch  while  trj-ing 
to  see  if  ths  one  detected  on  July  31  crossed  the 
Galaxy.  It  loaves  the  Galaxy  at  Laccrta,  and  is 
marked  by  Uie  stars  8,  X,  p,?,  ir,  i^,  ij  Andromedsand 
iJiFiicium. 

The  separation  of  the  two  great  branches  took 

y  Cygni;  but  I  was  much  surprised  to  find  this  was 
clearly  not  the  case.    I  have  the  following  obaervo- 

Aug.  &th. — The  rupture  in  the  Galaxy  seems  tu 
occur  at  a  Cygni,  and  not  at  y  Cy{(ni. 

Aug.  nth.— t  was  greatly  astonished  to  find  that 
the  real  intersection  of  the  Galaotic  branches  dooa 
not  occur  in  Cyguua :  but  a  little  south  of  i  Cephei. 

ne/nlemifyq^tijAf.—  HeJs  divides  the  Gal  actio 
light  into  six  magnitudea.  Following  hia  plan,  I 
have  the  following  determinations : — 


Bagittatios  near  y .. 

3cntam  

12     AquiliB    to     t 

Aquilto  

Z    Aquils     to    67 

Ophiuchi    

y  Aqaile  tu  Sagitts 
Sagitta  to  t  Cygni.. 
Near  I  Aqu^'- 

Below)3C)„._ 

North  of  (J  Cygni, 

XlX,40f  33-85, 

Below  y  Cygni 

Betiveen   a  and  ■ 

North  of  E  amis,  o 

fi3  Cygni 

If  Cygni  to  i  Cepho 
XXII.  10  +  64'  .. 
£  Cephei  to  Cossio- 

Peraeua  cinst«i 


July  31. 


Ang.  2. 
lM4img.- 


1.0 


AtiB.£ 


The  portion  of  the  Galaxy  near  y  Bagittari  ia 
excessively  bright.  There  are  one  or  two  remark- 
able points  in  uie  Galacticatnictnre  which  have  not 
reocivedtheattentiontheydeserve,lthink.  Firstly. 
the  gapi.  These  interruptions  are  niimeronfl,  the 
most  remarkable  being  the  disappearance  of  tbe 
following  branch  below  68,  70,  67  Ophiuchi.  The 
break,  however,  is  not  complete.  On  August  b  I 
noticed  it  coijd  be  traced  all  the  way  till  it 
brightened    near   g,   v,  Serpentis,  the  magnitude 

Other  gaps  occur — 

(1)  Round  ^  and  y  Aguiln ;  Auguat  6tb. 
i2)  Within   the  etrelet  of  A  Aquilie ;  Aug.  Bth. 
(ai  SoBthof  land2Aquil»:  Ang.oth,Aug.  nth. 
(4)  North  of  £  Cygni.  and  having  that  star  at 
its    8.  margin,  elliptical,    and    prohmged    north ; 

(i)  Near  63  and  59  Cygni  ;  Aug.  2. 

((i)  .17,  5B  Cygni  ore  situated  in  an  elliptical 
black  hole,  stretching  up  to  a  Cygni ;  Aug.  ^d. 

{7)  A.  moat  remarkable  rift. running  right  across 
the  Galaxy  at  right  angles  to  the  stream.  The 
centreof  it  passce  through  XXI.  12-1-  48.  It  runs 
aa   far  south   as   p   Cygni.   and    ia    crossed    by   a 

curious   gap   can   he  traced  nearly  10*  across  the 
GoUxy,  and  is  broadest  at  the  «/.  end ;  Ang.  (ith. 


(8)  Near;Cephci;m 


tsing  prevented  furtfa 


August  2nd.     Socondly,  ralcha,  'prai/t,  4r. 

Patches     (1)     u  Saaittarii AnguM  <i. 

(21     XVIII.  .'i  —  16-0  August  ti, 

(3)  BoQlum  AoguatC. 

(4)  Persenseluster...   Aognstfi. 
Bemarkable  star  spray  from  \  Cephei  tiuough  1 

and  u  Oephei  loot  the  Garnet  Sidns),  and  ends 
broad  star  duet  somewhere  about  XXII.  +  bT. 
it  separated  from  the  surrounding  (Jalaxy  by  ti 
dark  chumela,  one  at  each  side  uf  it :  one  makes 
bend  and  is  loat  near  w'  Cygni,  ending  in  a  li 
batwoen  ir'  and  jr'  Cygni ;  August  Snd. 

XXII.  2ft  +  55",  XXIII.  3  -I-  CIP  ao-  0- 
+  62-16,  marks  a  narrow  bond  of  great  oondai 
tion.     Aiwust  5th. 

The  Gdaxy  between  Casaiopeia  and  Cepheos  h 
a  streamy  appearance ;  August  G. 

T.,  tK.  »....'^.,  .......k-.wi  1..'  .,  r  an 


ragioi 


ked  by  .-,  I,  3) 


xxini.i4 


Cephei  ate  many  bright  stars  forming  a  large 
cluster,  and  singularly  contrasted   witi  the 
densed  part  of  the  mom  Galactic  stream.     Then 
a  relation  between  the  two  streams  of  the  Galaxy 
where  one  ia  faint  the  other  seems  bright;  Aug.f 
If  Dr.  Gould's  theory  of  the  tworings  is  oorrM 

__ .  as  visible  near  boli  horitni 

suiji  waafonndnott^bethecaae;  tfaepaitinS^i 
tarius,  although  so  low,  was  the  brightest  parti 
the  (Jalaxy,  while  the  part  in  Anriga  was  bi 
faintly  visible.  This  appearance  woold  take  jii 
if  we  were  situated  in  tpaod  much  nears  (1 
Bagittarina  Galaxy  than  the  Auriga  one;  or  we  ai 
hold  the  theory  of  a  cloven  ring,  whidi  scent, 
think,  fromthe  peculiar  gape  and  patfhet,  the  moi 
probable.     . 

Would  my  correspondents  kindly  note  the  [lnD( 
of  address  ?  T.  K.  Bapin. 

High-street,  Wolsingham,  Darlington. 

THE  NEBULA  IN  THE  FLEZASBS. 


in  1 850  by  Temple,  it  was  also  observed  by  Maui 
in  1861.  Prebendary  Webb,  in  hia  account  in  tt 
InldUrlaai  Obitfctr,  Vol.  IV.  p.  448,  I  belief 
states  that  he  has  seen  it  more  tlian  once ;  an 
"  Matthews,  in  a  letter  to  the  jttrowmm 
,ier.  Vol.  IV.  p.  lUH.  aaya  that  in  the  autnn 
"iaiiJ  he  had  some  excellent  views  with  an  iSi 


reflec'.__. 

He  describes  it  as  having  somewhat  the  ih^isi 
a  fan  branching  out  from  one  of  the  blight  star 
and  gradually  increasing  in  breadth  aa  it  leavcall] 
atar.  During  the  aatumn  of  18ii5he  woi,  howeie 
unable  to  see  it  with  a  njin.  reUectur. 

my  note-books,  I  find  I  amr  It 


ebulaui 


4. 1868,  with  a  Sjin 


BJin.  silvered  glass   reflector,  bat  could  fi 
trace  uf  it,  Herope  appearing  quite  clear  and  ihaij 

Tikis  Qfbula  requires  a  very  low  power,  as  ill 
I'cry  large  and  faint,  and  fills  the  whole  field  wIn 
I  high  power   is   employed,  thus    being  nnden 

The  queaCion  of  its  variability  is  a  moat  intern 
ingone,  and  the  Pleiades  will  repay  a  corafnl  sum 
luring  the  eneuing  winter. 

Sept.  19.  H.  Stahetl  WUtln- 


ik  axles.  The  value  nf  hoops  plan 
lund  the  webs  is  a  subject  upon  which  great  di 
ference  of  opinion  exists.  Thewriterhaving  obtaiw 
all  avaUable  details  from  the  various  Campania 
had  some  eiperimenta  made,  and  also  witoose 
others,  the  result  being  that  it  appeared  that  wbi 
a  crank-web  breaks  nearly  or  quite  straight  acne 
the  hoops  are  uf  the  greatest  uae  in  bidding  tl 
crank  together;  but,  on  tfle  other  hand,  when  tl 
fracture  occure  in  a  slanting  direction  the  hoop 
not  onh*  rendered  of  no  i-alne,  but  it  even  t«ndi  b 
iU  tightness  to  force  the  broken  part*  out  of  tl 
required  poaition.  The  hooping  ot  a.  crank  pns 
ticolly  lengthens  it  aliout  2ia.,  and  there  are  vn 

S'  engines  running  in  which  hoi>^  numoC  I 
oyed,  in  eonseqiience  of  there  being  r-  ■"' 


employed,  in  eonseqiience  of  there  being  no  aval 
able  space  between  the  crank  and  the  nnder  aide  i 


foctured   i;.        .        .    _  

consists  in  drilling  two  holes  of  alxnit  &_  

~    '     '  'ngth  of  the  woU  A  A.    A  M^-f* 
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Id  strength  en 
of  breakage  ; 


or  acrev  (B)  u  then  puud   ihrungb   the  laid 

Baoh  bolt  ■hould  be  nude  at  ct«el,  hftvinj;  »  tea- 
nle  Btreogth  of  not  leu  Ihui  40  tana  per  sqiure 
inch,  and  oao  be  either  screwed  into  the  «cb  or 
nude  >  driving  fit  uid  foroed  in  by  uiy  deaired 
hjdraalio  preuue,  and    aftemrdi    lecnred    bj 

C  C  showa  tlie  position  of  a  slanting  fnctnre, 
and  the  manner  in  which  the  bulta  wonldj ' 
the  crank  when  narking,  and  ii 

they  wonld  hold  the  webinpii.._   ._ 

that  the  wbsela  of  a  locoinotive  engine  would  be 
preTented  from  lesTJug  the  laila,  and  thns  give 
time  fur  the  en^inedrlver  to  bring  his  train  to  rest 
and  pnvent  a  dismter. 

I  may  mention  that  aomc  eiperimenta  have  b»n 
conducted  b]^  and  for  me  which  ahow  that  the  ad- 
vantages anticipated  are  actaally  iibtsinable  in 
practice,  and  a  Htmilar  bolt  thruugh  the  straight 
portiuna  at  the  axle  also  gives  good  results. 

Olement  B.  Stretton, 
Hon.  Mem.  A.S.  By.  Servanw. 

Sue  Cobuig-atrcet.  Lciceatcr,  .Scjit.  ITih. 

a.S-B.   OOHPOUITDS. 

[2-1802,J— 1\  reply  to  letter  Ko.  2*7.i3,  owing  to 
ma  error  id  calcnlating  the  time  of  my  journey  on 
Julv  nth,  I  ttstcd  laat  week  in  M  nunates.  It 
ought  to  have  been  SR  minatea.  The  printer  ia  re- 
aponaible  for  the  error  in  the  number  of  milea,  aa  1 
wrote  49  in  tny  letter.  The  number  of  the  ainglc 
engine  was  iili7. 

A  JPriand  Of  the  "  Bone  Shaken." 

THE  mDI^Aim  191n.  CT1.IHI>BII 
KSaiNES;  THE  L.  AND  N.W.  COM 
POmiDS,  AND  THE  O.N.  8ft.  SINQLES. 

[awu;!.]— Di 

]U   laili    .      . 

C' Tiah  shortly),  one  thing  thi 
ibly  waathe  fact  that,  whenever  any  locomo- 
tive engineer  introdncod  some  important  novelty,  it 
■eemed  as  if  "  every  man'i  hand  waa  agitintt  hi™  " 
or,  at  all  events,  against  hia  invention.  That  i .  . . 
aav.  it  waa  invariably  hailed  with  »  chonia  ot  difr- 
iioisme  and  allegationa  of  failure.  I 
to  aay  that  all  of  these  hitter  have 
been  baseleas ;  but  it  is  certainly  within 
peraonal  knowledge  and  experience  that 
not  mpported  by  net. 

I  will  take  the  three  great  linei  running  from 
London  to  the  North  of  Bogland  aa  illustrations  of 
my  meaning.  Thoe  aW  famish  inatanoea  of  note- 
worthy and  Btrougly-eliflerina  new  departures  in 
loomnotive  practice.  On  the  Great  Northem  radl- 
my  Mr.  Stirling  uses  an  eitreme  diameter  i^ 
"  ungte"  driving-wheel.  Sft.lin.,andlcnglh  of  piston 
■troke  38ia.,  with  an  18in.  "  ontaide  "  cwinder.  On 
the  Uidland,  Mr.  Johnaon  uaea  an  "  inside  "  oylindet 
lin-more  in  diameter  (ISin.),  but  with  a  atcoke  3in, 
di<BteT  (26ia.),  and  he  coaplea  Tft.  driving-whccli 
to  7ft  trailing-wheels.  On  the  L.  and  >f,-W.  Mr 
Webb  u»eB  three  ojlindera  on  the  compound 
principle,  two  "  outside  "  high  preaaurc.  and  one 
"inaido'  low  pressure,  eqnivalont  to  two  nylinden 
at  I7in.  diameter  and  24in.  stroke  under  the  urdin- 
system,  while  he  drives  two  separate  pairs  of 
agle  "  driving-wheela  6ft,  Sin.  diaraelvr.  Greater 


m 


parag 


liiwaya    (the    results    of    which    I   hope  Ui 


:w  CROSS    SECTlO*i 

Your  readers  will,  I  am  sure,  admit  that  I  an 
ipartial  oritic,  seeing  that  I  have  no  conned 
latever  with  any  English  railways,  and  live  at 
other  side  of  the  world.  My  only  interest  in 
matter  ia  that  of  fait  play.  1  have  independentl; 
Lspected  all   these  «   -i    - 


'eliing  over  the  British  1: 
Mr.  Webb'a  componnd  engines  have  been  vigor- 
Esly  and  very  ably  assailed  in  many  quarters. 
Compounding  has  been  declared  to  be  an  unneces- 
sary complication,  because  ull  it*  advantjujes  conld 
'  mred  by  expansive  working.  It  would  occnpy 
uch  space  to  deal  with  this  point  now,  my 
object  being  nlhet  to  record  fiu:ts  than  to  discuss 
theories ;  hot  I  may  remark  that  the  new  Midland 
engines  were  designed  for  expansive  working,  and 
that  when  thef  hare  failed,  it  admittedly  has  been 
owing  to  the  unpoaaibility  of  insuring  this  fully 
expansive  working  at  all  times  unless  a  saper- 
naturally  perfect  race  of  drivers  could  he  invented. 
The  compound  syitem  comptli  expansive  use  of  the 
steam  no/eni  tolriit.  But  it  has  been  alleged  that 
the  componnd  engines  fail  to  keep  time  with  their 
trains,  that  they  cannot  run  at  a  nigh  speed  down- 
hill, and  that  the  result  of  a  competitive  trial  on 
the  L.  and  South- Western  line,  between  one  of 
these  and  Mr.  Adama'a  fine  engines,  was  decisively 
against  the  componnd.  1  will  take  this  laat 
lulegation  Snt.  what  were  the  conditiona  of  the 
trial?  Both  engines  had  two  psira  of  6ft.  Bin. 
driving-wheels,  and  a  24in.  piston  stroke  ;  bat  Mr. 
Webb  s  engine  bad  cylinder-power  equivalent  to 
two  17in.  ej-linders  of  the  otibnarj  tyi»  ;  whereas 
Mr.  Adams  s  had  I8in.  cylinders— an  inch  larger. 
I  have  not  the  respective  weights  before  me,  but  I 
believe  that  the  L,  and  S.^.  engine  weighed  folly 
eight  or  ten  tons  heavier  than  the  other,  and  had  ~ 
proportionately  greater  adhesive  weight.  That 
~       be  no  equal  comparison  between  these  two  o 


s  three   dilTerent   meUiods 

MutMniTely  denonniied  aa  failures — I  think  qoitc 
najnitly.  Al  isgudi  the  Midland  IBia.  engines,  I 
Iu>T«  alMady  given  BiyTewons  for  questioning  theii 
— "*■■'  ■ **"   — 4  llava  qnotedmy 


■Mrienoe  of  tlian,  wUeh  qwke : 
Ifte  M»,  wilb  nu  Mnn&*)«< 


'.  engineering  policy  t 


use  as  light  engines  as  possible,  even  at  some  toes  of 
power,  and  only  ver;  recently  in  the  case  of  the 
newer  and  larger  cfias  of  compounds  has  this 
policy  been  departed  from.  Thus  there  we] 
equal  conditiona  of  comparison    ia  limine.     N 

theleas.  the  compound  eneinc  did  excellent  wo. 

will  be  seen  when  the  fullparticnlars  ate  published, 
and  she  surprised  many  who  had  been  previously 
BccpUoal.  I  believe  Hi.  Adams  would  bear  me  out 
in  this  statement. 

Neit  I  come  to  my   own  observation,   nt 
special  trials,  but  in  the  ordinary  everyday  working 
of  the  engines.     I  will  take  several  instances  ha- 
haiard  from  my  notebook,  and  we  will  see  how  thi 
bear  ont  the  charge  brought  against  the  compour 
engines  of  always  loalng  time  with  express  traine 

1.  No.  66,  Experiment,  with  7.15  ajn.  down  Irish 
mail  Enston  to  Ctewo,  started   1  minute  late, 
rived    2  minutes  early,  thus  gaining  3  minut 
weather  wet,  with  cross  wind  and  greaay  rail. 

2.  Ko.  300,  Compound,  with  twelve  coachea, 
same  Irish  mail,  luet  2  minutes  from  Boston 
Bletchley.  having  to  slacken  throngh  fog ;  bot 
from  Bletchley  lo  Rugby  in  exact  time  allowed. 

3.  No.  302.  VelocipMle,  with  twelve  coaches, 
same  train,  loat  1  minute  to   Bletchley ;  the  loaa 
being  made  between  Euaton  and  Willeeden. 

4.  No.  3l}&,Trentfaam,  with  nine  coaches,  on 
UTi  day  mail,  while  that  was  timed  to  mu 
Northampton  to  Enston  in  I  hour  ib  mit 
gained  1  minate  in  spil«  of  losing  2  mil 
through  being  checked  by  signal  jnat  north  of 
Tring,  and  of  staying  a  minute  extra  at  Willeaden  ; 

6.  No.  323,  Britannic,  an  Irish  down  day  mail, 
ran  from  Crewe  to  Cheater  (211  milesj  in  ii 
minutea,  gaining  'i  minutes,  and  thence  to  Uolj- 


knowslcy,  with  12  coaches  on  up 
Scotch  expi^SB.  gained  half  a  minute  between 
C^ewe  and  SuatotL 

7.  No.  372,  Empceaa,  with  up  express,  Holyhead 
to  Crewe,  12  coaches,  in  rough  weather,  gained 
131  minutes. 

8.  No.  Ii20.   Express,  an  up  Scotch  express,  lo 
lehea,  gaine'    "  ~  '" 
(ween  Crew. 
the  slower  li 

owing  to  a  al 
therefore,  ougl 


claas  of  oomponnds.  With  oi—  —  — -  _.  ..  — 
■  r  Dreadnought  type.  No.  fi08,  Titan,  ou 
wn  Scotch  express  of  11  coaches,  5^  minotei 
[BJnod  between  EuBton  and  Crewe,  and  with , 
il).  Dreadnought,  on  a  trial  triu,  a  speed  of 
36  milea  an  hour  was  run  on  the  level  with  29 
coachea.  Such  work  may  speak  for  itself.  I  am 
no  fanatical  advocate  of  the  Compounds  any  more 
than  I  am  of  the  new  Midland  engines,  bnt  I  may 
place  on  record  the  facts  aa  observed  by  myself.  AJ 
legarda  extreme  velocities  down  hill,  it  is  true  tltat 
I  do  not  find  in  my  recorda — on  a  hasty  glance 
through  them — any  higher  speed  than  lio  miles  an 
hour  wi^  these  engines,  but  I  have  not  yet  bad 
time  to  work  out  all  my  figures  in  detail,  and  it  ii 

riiblo  1  roav  find  some  higher  speeds  overlooked. 
understan3,  however,  that  it  ia  a  special 
desideratum  with  the  L.  and  N.W.  Railway  to 
avoid  extreme  speeds  ^osm  hill,  and  to  keep  op  the 
average  by  going  faster  «p  hill.  I  may  add  that  I 
have  recorded  no  other  in»t«nces  of  time  being  lost 
by  these  engines  than  those  quoted  above,  vfhich 
arc  explained. 

Next,  aa  to  the  G.N.  engines.  These,  of  conr», 
are  now  no  novelties,  and  I  am  aware  that  they 
were  the  subject  of  some  yeara'  oontcoreray  in 
these  oolmnna.  to  which  indeed  I  contribnted  my 
share.  Bnt  as  they  are  still  decried  by  some  oritica, 
1  should  like  to  mention  a  few  performances  which 
came  under  ray  persoojjj  notice  durint;  the  paat 
year.  My  detailed  obacrvatiuna  were  chiefly  made 
In  m>  or  40  rnns  with  Kos.  1,  ft,  8,  34.  47,  53,62,  69, 
93,  94,  646,662, 66&, 600, iifi7,6BS,  and  671.  In  HOln* 

nearly  every  case  time  was  gained,  notwithstanding 
the  very  fast  timing  and  the  heaviness  of  the  loa<& 
and  gradion" 


of  considerable  interest;  bnt  I  may  mention,  a 
peculiarly  fine  work,  mna  with  the  Manchestoc 
special  eiprosaea  from  King's  Cross  to  Grantham 
(No,  93)  in  1  hour  57^  minutes,  and  Grantham  to 
King's  Croaa  (No.  G66)  in  1  hour  52  minntes.  Ia 
each  caae  a  diatanceof  62  miles  vraa  actually  covered 
in  the  boor,  and  in  the  latter  a  speed  of  75  milea  an 
hour  was  maintained  for  12  milea;  the  loads,  bow- 
ever,  were  in  those  instances  light — six  coachea. 
The  76)  milea  from  London  lo  Peterl«>roQgh  were 
done  in  81  minutes,  and  the  29  miles  from  Giant- 
ham  to  Peterborough  in  284  minutes,  both  includ- 
ing getting  lip  spcea  at  starting,  and  slackenmg  to 
10  miles  an  hour  through  Peterborough.  On  the 
l.HO  pjn.  down  express.  No.  666,  with  14  coacbe^ 
ran  from  King's  Croaa  to  Peterborough  in  86 
minutes,  starting  and  slopping,  covering  eij  mSaa 
in  an  boor,  and  attaining  a  maximum  of  nearly  74, 
down  1  in  200.  On  the  3.15  down  train  No.  664 
took  IS  coaches  from  Peterborough  ta  Grantlam 
in  3<)1  minutes,  gaining  tt  minate  and  ascending 
the  IH  miles  from  Tallington  to  Sloke  Box  in  81 
minute*!  No.  53  performing  a  like  feat.  On  the 
up  train  due  in  London  at  BJIO  pjn..  No.  668,  with 
lo  coaches,  ran  from  Grantham  to  PeterbOTongh 
(29  milea),  atarting  and  stopping,  in  32iminnlM. 
and  the  same  ran,  with  16  on,  was  done  by  No.  8* 
in  S4l  minutes.  No.  47,  on  the  1.30  p jn.  down^  with 
13  on,  passed  Grantham  (slackening)  in  37  minQteS 
from  Pcterborongh,  and  ran  the  Ifij  miles,  up  hill 
from  Tallington  to  Stoke,  in  20  minutes.  On  the 
down  Scotch  e>preaB,No.  6<'>S  did  the  8:1  milea  from 
Grantham  to  York  in  1  hour  37  minutes,  gaining 
three  minutes.  No.  665  look  16  coaches  from 
Peterborough  to  Hitchin  in  53  minutes,  and  No. 
662  ran  from  Doncaster  lo  Grantham.  oOJ  milea, 
with  eight  coaches,  in  64}  minutes.  I  could  in- 
stance many  other  ailmirable  runs ;  but  perhaps  the 
beat  of  alt  was  on  the  5  pjn.  Bunday  expteaa,  con- 
sisting of  15  coaches,  which  No.  66ii  took  bam 
Hitflbin  to  Peterborough,  44)  milea,  starting  and 
stopping,  in  47J  minutes,  thus  gaining  2)  mmutca 
on  the  very  fast  time  (BO  minutes)  allovred,  and 
showing  an  average  speed  of  SS'fl  miles  an  honr. 
The  eight-mile  continuous  bank  of  1  in  200  waa 
always  ascended,  with  loads  of  H  to  16  coaches,  in 
11}  to  121  minutea,  the  latter  being  the  maximum 
time  taken.  The  lighter  trains  ran  up  it  in  10 
minutes,  or  a  little  leaa. 

I  could  go  on  ;  but  I  fear  to  weaiy  yon.  I  hope. 
however,  that  I  have  Bucceeded  in  showinglhat  all 
these  three  dauos  of  much-criticised  en^n««  u» 


82 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE  :   No.  1,070.         Skpt.  25,  1885. 


able  to  do,  at  uny  rate,  ob  good  work  as  lany  other 
types  at  present  in  use.  I  may  take  another  op- 
portunity of  illustrating  the  work  done  on  the 
oihtT  great  linen,  if  this  would  be  acceptable  to 
yonr  readers.  »#^    '•  • 

^ :      OharleB  BouB-Marten,  F.B.Q.S. 

Wellington,  X.Z. 


8NABES  AKD  PITFALLS  OF  AKATEUB 

CABPENTBY. 

[24804.] — I  WAS  8o  pleased  to  read  the  admirable 
article  under  the  nbovo  title  in  your  issue  of  the 
4th  inst.  by  "  O.  J.  L.,**  that  it  seems  ungracious 
to  criticise  it ;  nevertheless^  I  should  like  to  point 
out  a  small  pitfall  into  which  *'  O.  J.  L."  has,  in- 
advertently 1  presume,  led  his  readers.  On  page  2, 
we  find,  referring  to  squaring  up  table  Ic^,  «jbc., 
"The  third  and  fourth  [sides]  are  to  be  similarly 
treated,  each  being  tested  by  the  square  /rom  the 
oneprev  iousJy  Jmithed,* ' 

Now,  this  18  just  what  we  were  alwaj's  instructed 
not  to  do  when  I  was  an  apprentice,  for  the  simple 
reason  that  it  perpetuated  any  slight  error.  If  all 
workmen  and  their  tools  were  pc^cct,  it  would  be 
all  right ;  but  Vcr}r  frequently  there  is  a  slight 
error  which,  if  contirued  round,  will  become  very 
appreciable  in  the  end.  Anyone  may  easily  test 
this  by  squaring  up  a  piece  thus:  Side  2  from 
side  1,  3  from  2,  4  from  8,  and  then  try  No.  4  from 
No.  1,  the  oppo^te  ed^e,  and  nine  times  out  of  ten 
I  ^ould  think  it  will  not  W  perfectly  square. 
The  proper  way  iB  to  get  No.  1  side  true,  then  No.  2 
straight  and  square  irom  that,  and  mark  them  as 
true  sides  to  work  from ;  then  square  No.  H  from 
No.  2,  and  No.  t  from  No.  1,  and  error  will  be 
counteracted. 

The  same  rule  applies  in  squaring  a  rail,  ttc, 
over,  say  for  a  tenon  shoulder.  Mark  the  front 
side  and  bottom  edge,  and  then  square  both  sides 
from  bottom,  and  both  edges  over  from  front. 

Country  Cabinet-maker. 


HUTTS  ON    SILVEBING 


TO 
.  AKD 


»( 


XATiailE. 


[34805.1 — I  TAKE  pleasure  in  replying  to  the 
qiiery|of  Mr.  Ken^haw  (letter  24458, page 413)  as  to 
paraffin-coated  vessels  tor  silvering  mirrors  in,  and 
I  would  often  like  to  answer  queries  I  see  in 
^Oars,*'  but  I  am  so  far  away  Uiat  I  think  someone 

.  will  have  answered  them  even  before  I  read  them. 
However,  I  hope  this  letter  will  not  be  too  late  to 

.  be  of  use. 

From  my  experience,  I  think  paraffin-ooatod 
TeiBels  are  much  superior  to  anything  else  fi>r  the 
poTpOBe,  as  they  last  almost  indefinitely,  and  much 
um  Bilver  is  deposited  on    the  paraffin  than  on 

^  earthen,  or  pitch-coated  vessels.  Mr. 
ear  uses  tnem  exclusively.  Tin  vessels  are  the 
handiest,  but  wood  may  be  used  with  equally  good 
reralts,  and  the  coating  of  paraffin  may  be  applied 
M  follows  :  Melt  in  the  vessel  a  sufficient  quantity 
of  paraffin  to  cover  its  bottom  thinly,  and  allow 
tliu  to  harden ;  then  melt  more  in  a  small  dish, 
and,  with  a  camel's  hair  brush,  apply  to  the  sides  of 
the  vessel.  This  will  always  insure  a  proper 
.coating. 

As  to  silverinff,  I  regard  Mr.  Brashear*s  process 
as  the  simplest,  chcapes^  and  best,  and  I  have  never 
yet  failed  to  secure  good,  hard,  and  thick  films  by 
its  use.  And  here  I  wish  to  give  a  hint  or  two. 
First,  to  those  who  find  considerable  sediment  in 
the  solution  from  the  addition  of  the  ammonia.  I 
would  say,  filter  the  solution  before  addingthe 
zeeerve  silver,  instead  of  afterwards,  as  usually 
4one.  This  will  enable  the  true  colour  of  the  solu- 
tion to  be  seen,  which  is  impossible  when  there 
is  much  sediment.  I  usually^  after  miTing  the 
flilver  and  potash,  add  sufficient  ammonia  to 
almost  clear  the  solution;  but  if  it  is  entirely 
cleared  up  (that  itt,  colourless^  it  will  do  no  harm, 
only  more  reserve  silver  will  be  needed.  After 
filtering,  the  reserve  silver  is  dropped  in  until  the 
aolntion  assumes  a  brownish-yellow  colour,  and  this 
oolonr,  indicating  an  excess  of  silver  in  the  soln- 
tixm,  must  be  obtained,  for  if  the  ammonia  is  in 
ezo6M  (which  may  be  known  by  the  lieht  yellow 
or  straw-coloured  appearance  of  the  solution),  no 
deposit  will  take  place.  The  proper  colour  being 
obtained,  stir  brisldy  for  about  three  minutes,  ana 
if  the  solution  does  not  lighten  up.  all  right ;  if  it 
does,  add  a  little  more  silver.  Filterine  again  is 
not  necessary.  I  hope  some  of  *^  Ours  will  try 
this  idea  and  tell  us  how  they  like  it.  For  dropping 
in  the  ammonia  and  reserve  silver  (whioh  I  nave 
never  been  able  to  do  very  successfully  from  a 
bottle),  I  use  a  ''filler,"  such  as  is  used  to  fill 
•tylographic  i)ens  with  ink.  It  is  simply  a  glass 
tnoe  with  a  rubber  bulb  attached  to  one  end,  and 
it  answers  the  purpose  admirably. 

Second,  in  regard  to  cleaning  minrors.  The  im- 
portance of  this  matter  is  likely  to  be  overlooked 
by  most  of  us,  but  as  imperfectly  cleaned  mirrors 
are  the  cause  of  many  failures  to  secure  good  and 
uniform  deposits,  too  much  attention  cannot  be 
jEiTen  «to   it.     The  optical  sur&ce  of  the  mirror 


should  never  be  touched  unnecessarily  with  the 
fingers,  as  they  leave  an  oil  difficult  to  remove. 
After  washin|[  with  the  nitric  acid,  a  second  wash 
with  a  solution  of  pure  potash  in  water  is  very 
beneficial.  Then  wash  in  clean  water,  and  the 
mirror  }>eing  laid  on  its  back,  if  the  water  remain- 
ing on  its  surface  is  seen  to  ''  run  away  '*  at  any 
place,  that  place  is  not  clean.  The  continued 
application  of  the  nitric  acid  and  potash  will,  how- 
ever, bring  it  out  all  right.  To  apply  the  nitric 
acid,  take  a  bottle,  say  3in.  or  4in.  long  and  |in. 
diameter,  and  tie  plenty  of  absorbent  cotton 
around  the  bottom  end  ;  saturate  the  cotton 
with  the  acid  and  rub  the  mirror  thoroughly.  I 
I  like  this  way  better  than  stuffing  the  cotton  into 
a  ^loss  tube,  as  there  is  no  liability  to  scratch  the 
mirror. 

To  Mr.  Bradburj'. — Is  there  not  some  error  in 
Littrow's  formula  as  given  on  p.  IM,  Vol.  XXXIX? 
In  the  example  following  the  table,  the  focus  of 
the  flint  lens,  as  computed  from  the  radii  and  re- 
fractive index  given,  is  0*G554,  whereas,  to  satisfy 
the  dispersive  ratio,  it  should  be  1*000.  The  same 
error  occurs  in  the  other  examples  given.  Will 
you  kindly  state  where  the  error  is,  and  give  the 
correct  formula  ? 

To  *' Prismatique." — Intending  to  work  a  o^in, 
flint  to  match  a  crown  I  have,  will  you  kindly  tell 
me  if  there  is  no  way  of  determining  the  dispersive 
ratio  of  the  two  glasses  (where  the  indices  of  the 
alphabetical  lines  are  not  known),  except  by  an 
approximate  determination  from  their  specific 
gravities  and  actual  trial  by  UerscheVs  method? 
When  the  lenses  are  separated  to  secure  achro- 
matism (the  focus  of  the  flint  in  this  case  being 
made  sliehtly  shorter  for  trial),  how  is  this  separa- 
tion to  be  measured  ?  From  tho  centre  of  one  to 
the  centre  of  the  other  is  the  rule ;  but  what  do 
you  call  the  centre — laterally,  longitudinally,  or 
both  ?  Do  you  cement  a  piece  of  cork  to  Uie  lenses 
while  grinding  and  polishing,  and  what  is  the 
advantage  of  a  small  hole  in  uie  centre  of  tool  and 
polisher  ?  This  is  a  new  line  of  work  for  me,  as 
most  of  my  work  has  been  confined  to  reflectors. 
Your  replies  to  the  ahjve  questions,  with  such 
hints  as  you  may  be  pleased  to  give,  will  be  grate- 
fully received.  I  have  no  back  numbers  previous 
to  iiept,  1st,  1884.  Chas.  L.  Woodfllde. 

Boston,  Mass.,  Sept.  7. 

THE    LION    IN    THE    PATH.— TO 


(( 


FIDDLEB. 


» 


[24801).]-." Fiddler's"  last  letter  appears  to 
have  received  no  notice  from  anyone  dsc,  so  I 
venture  to  deal  with  some  of  his  peculiar  argu- 
ments. 

He  is,  I  cimdude,  a  Swedenborgian,  from  his 
fancy  for  mystic  circles  and  so  forth  ;  but,  be  that 
as  it  may,  his  old  friend  the  Lion  stops  the  road 
that  he  wants  to  go.  One  can't  measure  the  dis- 
tance to  the  stars  with  a  carpenter's  rule,  nor 
reckon  eternity  by  a  Dutch  dock,  because  Uie  in- 
struments are  not  suitable  for  such  purposes: 
neither  can  the  human  brain  solve  the  problem  ox 
existence  outside  of  itself:  it  is  not  adapted  for 
it.  There  is  a  limit  to  mental  conception — a  barrier 
that  can't  be  passed — even  though  the  precise  posi- 
tion of  the  limit  may  itself  be  impossible  of 
definition. 

People  may  quarrel  about  creation  and  evolution ; 
but  no  one  can  tell  whence  comes,  or  whither  goes, 
the  rM  vit(rj  that  inexplicable  principle,  that  some- 
thing whicn  can't  be  isolated,  but  which  so  solidly 
separates  the  lowest  form  of  living  cell  from  the 
most  complex  form  of  crystallised  matter.  Neither, 
(m  the  other  hand,  can  the  mind  ccmceive  the 
formation  of  matter  from  nothing.  This  much 
we  may  say,  that  just  as  the  spirit  of  life  comes 
and  ffixM  from  a  material  particle,  so  perhaps  that 
particle  may  come  and  go,  may  exist  or  cease  to 
exist ;  but  if  we  try  to  reali*e  the  conception,  we 
are  brought  face  to  face  with  the  same  impenetrable 
barrier :  we  have  reached  the  limit  of  the  working 
of  the  human  brain.  There  stands  the  lion,  and 
there  he  seems  destined  to  stand  while  humanity 
exists. 

Again,  *^ Fiddler's"  argument  about  self-con- 
tained (ypposition  is  a  mere  play  on  words.  If  you 
are  half-way  up  a  hill,  it  is  downhill  behind  you 
and  uphill  in  front  of  you ;  but  there  is  no  "  oppo- 
siti(m"  between  dowiihill  and  uphill,  nor  any 
central  point  of  the  hill  itself  where  it  cnanges  its 
character  from  down  to  up.  A.  S.  L. 

aBAKKE  ABKATT7BBS. 

[24807.]— UndEB  the  above  heading  Mr.  Dor- 
man  (letter  24748)  makes  some  remarks,  to  which 
I  should  like  to  reply.  V/lien  I  was  describing  the 
armature  of  the  30-lighter,  my  consideration  was 
not  given  to  making  an  armature  as  cheaply  as 
possible  ;  but  was  more  especially  directed  to 
making  an  armature  that  should  stand  any  amount 
of  rough  usage  in  unskilled  hands.  In  fact,  an 
armature  that  should  be  mechanically  and  electric- 
ally. OS  near  perfection  as  possible. 

Mr.  Dorman,  after  observing  that  he  does  not 
agree   with   my   condemnation  of    the  original 


Gramme  armature  with  its  wooden  mounting,  pi 
ceeds  at  once  Ut  eat  his  own  words  by  describing 
armature  in  which  tho  ring  has  a  metallic  moiu 
ing.  When  I  advocated  sbeet-iron  rin«s  in  li 
of  iron  wires,  I  did  not  base  my  juogment 
theory  alone ;  but  on  theorj*  combine  with  pn 
tice.  During  experiments  undertaken  with  i 
object,  and  with  the  result,  of  bringing  out  ti 
dynamo,  I  carcf  idly  tested  the  efficiency  of  t-Jim 
iron  rings  versus  iron  wire,  for  the  cores  of  Gramx 
armatures.  The  experiment  was  made  on 
**Volta"  No.  1  (a)  shunt-wound  dynamo,  givi 
50  volts  and  13  ampi-res.  At  the  time  of  t] 
experiment  the  speed  was  maintained  con«ta 
at  1,600  per  minute,  ten  lamps  were  switch 
on,  the  E.M.F.  and  current  in  the  nU 
nai  circuit  being  respectively  .W  volts  si 
11  ampbres.  The  armature  of  this  machi 
was  made  exactly  as  the  one  described  in  letl 
24207.  The  armature  was  then  taken  out,  a 
another  exactly  similar,  except  that  it  had  an  ir 
wire  core,  was  put  in  its  place.  The  10  lamps  w< 
switched  on  and  the  speed  brought  up  to  l,oOO  ( 
minute ;  but  the  lamps  did  not  shine  forth  wi 
their  accustomed  brilliancy,  and  on  applying  t 
voltmeter,  I  found  the  K.M.F.  had  dropped  to 
volts.  I  was  at  the  time  rather  suprised  at  tl 
result,  so  I  set  to  work  to  find  out  the  cause. 
first  weighed  Uic  two  armatures,  with  the  pnllc 
and  commutators  removed,  and  found  that  althottj 
each  armature  was  wound  with  an  equal  number 
turns  and  an  equal  weight  <rf  wire,  the  armato] 
with  the  iron  wire  core,  weighed  some  21b.  less  th; 
the  one  with  the  sheet-iron  ring  core.  Here,  the 
was  one  cause  of  the  B.M.F.  dropping :  but  the 
is  another  cause  for  the  loss  of  E.M.F.  It  mn*t 
remembered  that  the  lines  of  force  entering  t 
core  from  the  N.  pole  divide,  and,  running  ooi 
each  side  of  the  ring,  enter  the  fciLpole.  In  th< 
course  they  should  enooimter  no  obetade,  and, 
fact,  when  traversing  an  armature  core  of  sheet-in 
rings,  do  not ;  but  when  the  lines  of  force  attnn 
io  pass  through  an  armature  core  wound  with  i 
sulated  iron  wire,  they  find  that  the  continuity 
the  iron  is  partly  broken  in  a  radial  direction, 
that  they  have  tojumj)  from  layer  .to  layer  till  i 
bottom  layer  is  reached.  Thtis  the  magnetic  i 
sistance  of  the  armature  core  is  consideral 
increased. 

Mr.  Dorman,  in  describing  his  armature,  dc 
not  say  how  the  wire  is  fixed  for  starting  wipdn 
or  how  it  is  fastened  when  the  winding  is  finiske 
also  how  he  would  manage  any  unevenness  ti 
may  occur  during  the  process  of  winding.  In 
core  made  of  sheet-iron  rings  the  armature  may 
so  true  and  evenly  balanced  that  not  the  slighu 
vibration  occurs,  even  at  2,000  per  min.  I  don 
very  much  if  such  a  result  could  be  obtained  wi 
an  iron  wire  core. 

As  regards  the  cheapness  of  the  two  methods.  1 
us  take  an  example :  A  ten-light  machine  ooitaf! 
or  £2  per  lamp ;  the  same  size  d}'namo  with  anir 
wire  core  will  cost  15s.  less,  aud  will  only  li| 
nine  lamps,  so  to  save  15s.  on  the  core  we  lose 
lamp  (equivalent  to  £2). 

I  hope  Mr.  Dorman  will  not  think  I  mtend  to 
discourteous  to  him^  or  that  I  wish  to  disparage  1 
evident  good  intentions  in  sending  the  sketches  i 
description  to  the  "  B.  M.,"  my  only  object  bei 
to  prove  to  him  and  readers  generally  that  I  d 
not  condemn  iron-wire  cores  tnrongh  any  sped 
fad  of  my  own,  but  because  of  the  reeulti  obtaiD 
in  carefully-conducted  experiments. 

Coventry.  W.  SL  BftTti. 

Erratum. — The  equation  at  the  end  of  leti 
24674  for  determining  the  amount  of  current  a  «i 
can  safely  carry  should  read  thus — 

10<J>  X  *7854  =  '0093  sq.  in.  area 

Isq.  in.  ^  1072^  x  2  =  65-4  ampins. 

.AiiOtt  107  '^ 
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ENaons-KAKiNa  at  ho 

[24808.1— In  reply  to  "Orderic  Vital"  (ktt 
24756,  p.  86),  there  is  no  special  difficulty  in  maki 
a  pair  of  engines  such  as  you  snggest.  The  m 
evU  I  see  is  that  of  overcrowding,  and  potting  ifl 
them  so  much  work  as  few  would  oare  to  luidf 
take.  The  splitting  of  the  eccentric  would  not 
very  troublesome.  But  a  more  elaborate  bed  fo 
eccentrics  in  halves,  with  their  straps,  two  si 
links,  draff  links,  weigh  shaft,  and  lerer.  in  ad 
tion  to  the  other  ordinary  work,  will  try  t 
patience  of  any  save  a  model  maker.  I  will,  ho 
ever,  bear  what  you  say  in  mind,  and  try  and  pi 
duce  a  respectable  design  on  the  lines  whickj 
suggest,  for  a  supplementary  artiole.  J.  H. 

COKPABISON  OF  TZBB8. 

[24809.1— The  weather  at  the  ofttnuiiwiiwiimtt 
the  month  of  August  w|m  unsettled,  and  on  the  i 
proach  of  the  high  tildes,  whioh  anired  on  c 
coasts  from  tho  9th  to  the  14th,  it  became  exc« 
ingly  boisterous,  a  succession  of  oyelonie  ga 
foUowing  each  other  oontinoondy  during  tl 
interval.  The  tide-generating  inflnsQeaa  wen  m 
favourable,  and  tides  of  extraardinaKy  dimwiiii 


Sbpt.  25,  1885.         ENGLISH  MEOHANIC  AND  WORLD  OF  SCIENCE :  No.  1,070. 


83 


CoMPABisoN  OP  Tides  at  Liverpool  and  Fleetwood  fob  the  Month  op  August, 

1885 

Date. 

Oaloula- 
tion. 

Observa- 
tion. 

Error. 

Barometer 

Wind. 

Remarks. 

1885. 

ft,     in. 

ft.     in. 

in. 

■ 

Aug.     1 

25      8 

25      5 

-  8 

30-2 

B.N.B. 

Blight. 

^% 

24      0 

24      2 

+  2 

80-1 

B.N.K. 

Slight. 

2 

25      0 

24      8 

-  4 

80-1 

BJf.B. 

Slight. 

f% 

23      8 

23      6 

+  8 

30-1 

N.W. 

Fresh. 

8 

28     11 

24      1 

+  2 

30-1 

NJf.W. 

Slight. 

M 

22      2 

22      8 

+  6 

30-0 

W.8.W. 

Strong. 

4 

28      0 

22     11 

-  1 

30-0 

W.  to  B.S.E. 

Fresh. 

am 

21      4 

21      5 

+  1 

29-9 

B. 

Moderate. 

5 

21     11 

22      1 

+  2 

29-9 

B.N.B. 

Slight. 

21      3 

21      8 

+  6 

29^ 

8. 

Fresh. 

6 

21     10 

22      6 

1-  8 

29-9 

S.S.W^. 

Strong. 

22      0 

22      7 

+  7 

29-8 

S.S.W. 

7 

22      9 

28      6 

+  8 

29-8 

s. 

Strong. 

A 

28      8 

24      6 

+  10 

29*7 

s. 

Strong  to  gale. 

8 

24      6 

25      1 

+  8 

29-7 

S.W. 

Strong;  cyclonic. 

^k 

26      8 

25     10 

+  2 

29-8 

S.S.W. 

Slight. 

9 

26      3 

26      8 

+  5 

29-8 

S.W. 

Increasing. 

■ 

27      2 

28     10 

+  20 

29-6 

S.W. 

Strong  to  gale. 

10 

27      6 

28      9 

+  16 

29-6 

S.W. 

Gale  continuing. 

•«  4 

28      6 

29      8 

+  14 

29-4 

S.W. 

Gale  continuing. 

11 

28      3 

29      1 

+  10 

29-4 

S.S.W. 

Very  strong. 

12 

29      3 

30      2 

+  11 

29-4 

S.8.W. 

Very  strong. 

«  A 

28      9 

30      4 

+  19 

29-5 

WAW. 

Strong  to  gale. 

t 

18 

29      2 

30      5 

+  15 

29-5 

8.W. 

Gale. 

28      2 

28      2 

4-  0 

29-8 

Gale  abated. 

14 

28      5 

28      2 

-3 

80-2 

N.N.W. 

Slight. 

27      2 

27      2 

0 

30-8 

B.  to  S.B. 

M(^erate. 

15 

27      0 

26    10 

-  2 

30-3 

S.8.B. 

Slight. 

25      7 

25      7 

0 

30-3 

S.8.B. 

Slight. 

16 

26      3 

25      3 

0 

80-2 

Calm. 

23    11 

23    11 

0 

30-2 

GiJm. 

17 

23      5 

23      5 

0 

30-2 

Calm. 

^  #> 

21     11 

22      3 

+  4 

30-1 

N.N.W. 

Slight. 

18 

21      4 

21      8 

+  4 

30-1 

N.W. 

Fresh. 

20      6 

20    11 

+  6 

30-1 

N.W. 

Fresh. 

19 

20      0 

20      1 

+  1 

30-2 

W.N.W. 

Moderate. 

20      1 

20      4 

+  3 

30-0 

■  WJf.W. 

Moderate. 

20 

19      9 

19      7 

-  2 

80^ 

N  JS. 

Slight. 

20      6 

20      6 

0 

29-9 

N.B. 

Slight. 

21 

20      3 

20      8 

+  6 

29-9 

N.N.W. 

Moderate. 

21      8 

21      9 

+  1 

29-9 

N.N.B. 

Slight. 

22 

21      8 

21     10 

■^  7 

29-9 

•    N.W. 

Strong. 

22     11 

23      6 

+  7 

29-8 

Pressure  cyclonic. 

23 

22      9 

22    10 

+  1 

29-8 

WJJI.W. 

Slight. 

24       1 

24      4 

+  3 

29-8 

W.N.W. 

Slight. 

24 

23      8 

23    11 

+  3 

29-9 

8.W. 

Slight. 

26      3 

26      0 

+  3 

29-9 

S.W. 

Slight. 

25 

24      8 

24      8 

0 

30K) 

N.W. 

Very  slight. 

^^j% 

26      3 

26      0 

-  3 

30-0 

Pressure  anti-cyclonic. 

26 

25      4 

25      3 

-    1 

30H) 

B. 

Fresh. 

27 

27      1 

26      6 

-  7 

30-1 

B. 

Strong. 

2C       1 

25""  7 

-  6 

30-0 

b5!b. 

Strong. 

28 

27      5 

26      8 

-  9 

29-9 

E.NJffi. 

Very  strong.               [tinnee. 

26      8 

26      8 

-  7 

80-0 

Anti-cyclonic   pressure 

con- 

29 

27      3 

26      8 

-  7 

30*0 

N.B. 

25      9 

25      6 

-  3 

30-0 

N.B. 

30 

26      7 

26      3 

-  4 

30-0 

NJfJffi. 

Strong. 

25      0 

25      2 

+  2 

30-0 

N.N.B. 

Strong. 

81 

25      7 

25      8 

+  1 

30-0 

S.B. 

Slight. 

23     10 

24      6 

+  7 

30^ 

S.W. 

Fresh  to  strong. 

toe  the  month  of  August  followed  in  consequence. 
Moderate  and  settled  weather  succeeded,  and  the 
■ea-leyel  was  normal  and  stationary.  From  the 
85tli  to  the  end  of  the  month  the  pressure  became 
•ati-cyolonio,  with  steep  gradients  at  times,  and 
the  sea-level  became  a  guoddcal  reduced.  Through- 
out all  these  changes^  however,  the  law  of  the 
diurnal  inequality  contmucd  to  assert  itself ;  and 
inumuch  as  in  the  matter  of  dockftg  a  ship  all 
that  is  required  is  to  Imow  from  the  height  dc^any 
tide  as  a  datum  what  the  height  of  the  f  (lowing 
tide  may  be  predicted  to  be,  the  diurnal  inequality 
liMiomes  a  most  important  factor  in  the  prediction. 
Bir'  John  Lubbock  eave  rules  for  its  determination. 
idkioh  have  now  to  be  superseded,  and  the  Britith 
Jlmawic—^  periodical  (I  take  it)  somewhat  akin 
to  the  Bkglish  Mechanic— was  the  vehicle  of 
his  oalonlations. 

Jamas  Pearson,  M.A.,  F.R.A.S. 
Fleetwood,  Sept.  7. 

VJUITiLiATION  AND  LIGHTINa  OF 
OOAIi  MINES. 

[24810.]— Many  thanks  for  your  article  on  the 
Ventilation  and  Lighting  of  Cool  Mines.  Bvery 
original  and  practice  suggestion  upon  Uie  subject 
ia  ox  the  utmost  value. 

It  was  in  1883  that  Mr.  Ellis  Lever  offered  a 
imemiom  for  a  miner  s  lamp  to  fulfil  the  agreed 
oonditions. 

I  lent  one ;  the  outside  of  it  was  like  the 
"  GUnnr  **  previously  in  use,  but  the  arrangements 
for  the  light  were  quite  different.  When  mv  lamp 
^^rae.  returned  to  me  it  seemed  untried,  I  placed  a 
■BOU  rabstanoe  (white  carbon)  on  the  asbestos 
wjoky  sod  it  was  xetomed  ontamished.    I  know  it 


was  a  rough  specimen,  but  I  had  no  time  to  pre- 
pare a  better  one,  and  one  of  our  best  lamp  makers 
asked  me  £6  Gs.  to  make  one  on  purpose.  Of  course, 
I  could  not  afford  it. 

Now,  the  reason  I  thought  the  lamp  might  be 
acceptable  was  this:  it  bums  full  twelve  hours 
without  touching.  It  was  self-contained,  it  could 
be  conveniently  carried  about,  it  gave  full  4-candlc 

gower,  a  brilliant,  white  lig[ht.  The  rays,  if  re- 
ected  by  a  Oin.  Tounr's  silvered  glass  reflector, 
will  dash  the  intense  li^t  full  100  vards  on  many 
square  yards  of  suzd^e.  Such  a  lignt,  I  thought, 
would  not  require  to  be  placed  too  close  to  the 
work.  Then  a^^ain,  the  reservoir  is  absolutely  air- 
tight ;  the  outside  pressure  ought  not  to  interfere 
with  it. 

The  light,  unaided  by  a  reflector,  is  seen  by  a 
middle-age  man  in  his  biedroom  as  a  bright  star  one 
mile  away.  At  800  yards  away  it  lights  up  a  coach 
road  of  some  yards  in  length,  so  that  an  old  man  of 
78  vears  can  see  his  way  home  in  the  darkest  night. 

^he  lamp  can  be  thrown  down,  or  even  turned 
bottom  upwards,  without  alteration.  I  thought 
that  these  several  advantages  at  least  was  a  step 
forward ;  but  I  have  not  yet  received  a  single  line 
of  approval. 

I  appeal  to  your  many  practical  readers,  and  I 
ask  them  at  least  an  opmion  upon  these  acquisi- 
tions, Are  they  worth  anything  or  no  ? 

Benzoline  is  burnt  in  the  lamps.  The  lamps 
can  be  made  as  strong  as  you  like.  The  benzoline 
rises  through  a  long  wick  that  docs  not  wear  out, 
it  then  is  met  by  a  short  asbestos  wick,  which 
heats  the  gas :  it  then  strikes  Uie  hot  metal  cap, 
and  issues  from  the  needle  holes  in  five  jets. 

It  has  occurred  to  me  that  a  cone  ox  Asbestos 
millboard,  ^in.  thick,  perforated  with  five  holes, 


placed  on  the  outside  of  the  miner^s  lamp,  would 
oe  an  advantage  in  these  respects :  Ist.  It  should 
give  warning  to  a  miner  that  the  mine  is  unsafe 
loi^  before  the  wire  gauze  is  red  hot  or  white  hot. 
2na.  Asbestos  pure  will  not  inflame.  8rd.  The 
outside  can  be  painted  with  luminous  paint,  which, 
after  the  miner  has  extinguished  his  lamp,  woola 
be  invaluable.  4th.  The  luminosity  of  tne  paint 
could  be  charged  from  the  lamps  (Standing  near 
each  other.  ** 

Is  there  no  substance,  chemical  or  natural,  that 
will  render  the  air  pure  before  it  reaches  the 
lantern?  Chemists  snonld  know  by  this  time. 
Practical  men,  kindly  advise.  T.  Wood. 

PHOSFHOBESOENCE  OF  THE  SEA. 

[24811.  J — I  AM  obliged  to  our  fellow  correspond- 
ents for  their  information  and  remarks  relative  to 
this.  The  point  of  my  original  question  was  as  to 
ite  bcine  only  produced  by  motion  of  the  water.  I 
was  under  the  impression  that  it  onlv  occurred  as 
a  surface  luminosity,  irrespective  of  the  water 
being  put  into  movement,  and  also  that  it  was  a 
phenomenon  seen  almost  exclusively  in  hot  lati- 
tudes, and  then  rarely,  and  I  think  it  is  often  put 
so  in  books.  I  know  that  the  usual  explanatson 
was  that  it  was  caused  by  animal  organisms ;  but 
seeing  that  it  was  only  caused  in  this  instance  by 
the  vessel's  movement^  that  it  must  have  filled  the 
Channel  pretty  extensively,  and  so  near  shore  in  the 
harbour,  and  not  being  aware  that  it  is  so  familiar 
as  it  proves  to  be  near  its  own  shores,  I  wae 
hardly  prepared  to  think  it  was  living  organisms 
entirely,  and  so  looked  for  some  other  explanation. 

It  is  an  interesting  point  which  I  nope  will 
be  further  elucidated,  as  to  whether  there  is  any 
kind  of  evolution  of  electricity  durine  the 
luminous  state.  It  does  not  necessarily  follow 
that  there  is  an  actual  oxidation  of  phosphorus  in 
the  case  of  the  living  animals  as  "  Os "  suggests. 
I  think  the  common  instance  of  dead  fish,  in  whidh 
commencing  decomposition  is  taking  place,  is  not 

Suite  comparable.  Phosphorescence  is  not  alwajrs 
ue  to  pnosphorus,  although  the  name  has  this 
derivation.  It  is  analogous  to  it,  but  probalJy 
here  is  a  vital  process,  and  not  one  purely  due  to 
decomposition ;  that  wis  is  the  case  is  borne  out  by 
the  interesting  observations  of  Mr.  Shrubsole. 

On  looking  further  into  the  matter  (which  I 
might  as  weU  have  done  at  first,  only  then  this 
interesting  correspondence  would  nave  oeen  lost  to 
the  pa^  of  the  ''B.  M.*'),  I  find  that  Nootihm 
miliaris  is  not  the  only  or^^ism  concerned  in  it^ 
and  that  members  of  higher  invertebmte  snb- 
kinedoms  arc  responsible  for  it  at  times— e,g.y 
Meausa)  and  other  Ca^enterates,  and  even  some 
molluscs,  drc. ;  therefore  probably  the  different 
appearances  may  be  associated  with  different 
species.  Doubtless  the  weather  has  something  to 
do  with  it  in  influencing  these  creatures.  It  was  a 
very  hot  and  most  glorious  day  to  which  I  refer. 

May  I  ask  Mr.  Snrubsole  as  to  how  common  the 
phenomenon  is?  Is  it  frequently  or  only  occa- 
bionally  seen  ?  I  should  also  like  to  know  whether 
the  diffused  luminositv  is  ever  seen  in  a  perfectly 
smooth  or  onlV  a  troubled  sea  ;  it  is  always  motion 
of  some  sort  tnat  excites  it — motion  of  the  waves  if 
not  motion  of  a  ship,  or  whatever  else  may  be  in 
the  water.  In  other  words,  has  Noctiluca  the 
power  of  producing  the  phosphorescent  appearance 
without  an  external  stimulus  ?  Xjandbird. 


THE  SOABINa  BIED. 

[24812.]— In  your  issue  of  Aug.  2l8t  Mr.  Moy 
quotes  from  your  leader  in  regard  to  my  statement 
in  the  tractate  on  the  soaring  bird,  that  the  mathe- 
matics of  the  case  goes  to  destruction  in  its  conflict 
with  what  was  called  the  common-sense  view.  He 
should  have  continued  to  where  it  is  shown  that 
such  conflict  is  seemixi|;  only,  perfect  harmony  be- 
tween them  being  the  final  outcome. 

It  seems  to  me  that  there  are  but  two  methods  of 
bird-flight  pertinent  to  this  inquiry— one  with 
active,  the  other  with  passive  wings ;  and,  so  fares 
I  Imow,  the^  both  require  the  same  motive  power 
to  force  a  given  bulk  with  a  given  velocity  through 
the  air. 

The  flapping  birds  obtain  this  force  by  muscular 
effort.  Tne  soaring  birds  find  it  in  the  gravita- 
tion of  their  bodies.  It  is  equally  indispensable  to 
both.  I  submit  that  it  is  a  super&uons  task  to  pro- 
vide any  sort  of  motive  power  to  effect  translatitm. 
in  air  when  the  gravitating  furce  of  the  device  is 
entirely  competent  to  the  task  of  giving  the  utmoet 
that  can  be  demanded  of  it.  Hence  I  do  not  wonder 
that  itie  exhibition  in  the  East  Avenue  was  afailnre. 
The  chimney-climbing  machine,  sandwiched  into 
the  section,  was  the  only  effective  invention  for 
going  aloft  it  had  to  show. 

My  treatment  at  the  hands  of  the  Bnglish 
mechanical  journals  has  been  so  very  fair,  and 
indeed  generous,  that  I  can  hardly  realise  that  a 
residence  in  Londtm  would  be  provocative  of 
'^  kicks,"  as  Mr.  Moy  fears.  My  Bnglish  corre- 
spondente  also  exhibit  a  comprehension  of  the  sub- 
ject^ and. an  interest  in  it,  wnich  might  be  sought 
for  m  vain  in  America. 

Chicago,  Sept.  7.  I.  Lancaster. 
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enti^j  the  unia  M  th>t  ginn  )^ 
_  orfolk,"  but  the  parte  u«  >o  ursuged  U 
thizik  he  will  see  the  *binrditT  of  hii  " 


80REW-0UTTINQ, 
r  [24813.]— The  ineloMd  rough  iketch  wiU  gi 
OUT  leaden  an  idea  of  a  icrew^iutting  airaugeine 
deriied  by  myaeli  some  torn  yean  ago.    The  i 
apoa  which  the  screw  is  to   be  cut  ii  moonted 
l£e  lathe  by  acrcwing  one   end  into  tlje  tioae,  and 
tiriDging  up  the  bock  centre  againat  the  other.  The 
lefthand  end   it   shouldered  down  to  take  a  braai 
ferrole  cut  with   a  screw  of  twelve  threads  to  tht 
■inch.      Oier  the    comb  G,  in  a  line  with    lathi 
centres,  a  bar  (A)  is   linked.     This  bar  extends  Ci: 
D.    Prom  D  to  F  another   bar   is  centred  upon  E, 
a  simiJar  bar    (C)   connects  the  sciew-chaBe    "" 
with  the  end  uf  F.    At  F  a  suitable  arrangi 
is  made,  so  that  the  distance  heCweeo  E  aodF  and 
between  P  and  H  may  be  varied  at  wF'       '      ~  ' 
distance    varies,   so  will   the   rate  of    travene   of 
chaser  Tary,  and   thereby   the   pitch  of  screw.     In 
this  arrangement  a  right-handed  screw  upon  ferrule 
will   cut  a  left-handed  screw   upon  bar,  and  vice 
versa,    I  have  drawn  the  chaeer  with  several  teeth, 
but  a  aingle   point  would  do,  to    be    afterwards 
followed  with  chaser.    The  sketch 
scale,  and  the  centring  of  bar  at  B  is  not  ahown. 
These   details   can  be   easily  supplied   by  our  in- 
genious subscriben.  Coma. 

TOBAOOO-SHOKINa  aus  thb  bphto- 
MOORAPH. 

[34814.]— Ik  connectionwiththemsttereilracted 
from  Lancet  on  tobacco,  the  inclosed  pulse  tracings 
of  my  own  pulse  with  the  sphygnu^raph  may  be 
Interesting  ;  they  were  made  wi^out  removing  the 
■phygmograpb,  so  as  to  insnie  the  same  pressure 
Kni  poaition.      The  blackened  part  of  (he  paper 

throneh  my  sphmnogtapf  ~  '"■   ^- 

i    will    see    that  before  m 


I  (Fig.    1) 


likely  to  answer  its  purpose ;  but,  after  testing 
I  was  surprised  at  theeueand  perfect  control  with 
which  it  was  managed.  With  the  eye  engaged,  thp 
two  hands  were  free  to  manage  the  screws,  and  so 
light  was  the  working  that  this  mass,  weighing 
nearly  4O01b..only  required  a  finger  and  thumb, 
with  the  genuest  pressure,  to  keep  the  star  in  the 
field,  or  shift  the  telescope  on  to  another  object. 
In  eTamining  the  nebuln  Uiis  was  a  great  advau-^ 
tage,  as  the  larger  could  be  at  ouee  removed  par- 
tially or  wholly  from  the  field,  or  brought  back, 
without  the  slightest  tremor  or  oscillafion. 

There  is  another  and  striking  feature  of  thi* 
stand,  in  which  it  may  vie  with  any  other  i" 
azimuth  stand,  and  that  is,  that  it  can  be  drii 
by,  I  was  going  to  write  cloct-wori;  but  as  there  is 
no  clock,  I  should  rather  say'a  pneumatic  arrange- 
ment, so  that  a  star  is  kept  as  steadily  in  the  Geld 
of  view  as  any  terrestrial  objectmuht  be  in  afiied 
instrument.  This  is  accomplished  by  a  very  simple 
and  inexpensive  coutrivance.  Two  hoiee  are  fixed 
fa)  the  inxtroment,  containing  each  two  large  indu- 
rnhber  bladders,  into  which  air  is  blown,  and  which 
are  pressed  downwards  by  weights  (in  this  case  two 
common  bricks  are  used) ;  a  rod  protrudes  through 
the  top,  to  which  is  attached  a  pulley,  and  as  it 
descends  a  string  passed  through  carries  the  whole 
instrnment  with  it.  There  are  two  of  Uiese  boxes 
— one  on  the  lever  directs  the  telescope  in  altitude, 
the  other  directs  it  in  asimuth,  Indiarobber  tubes 
from  the  two  bladders  are  brought  near  the  eye- 
piece, and  are  terminated  bjr  small  cocka,  and  by 
.11 — ,; —  tv-  .!.  t ,jg  Qc  j^g,  volume 


the  time  i 


ciatedtoth     ~ 
Hr.  Valli 


itedtf 


{   but  from  the  position  o 


h  a  Gnt-rate  impulse  on  the 
D  up  Stroke,  and  plenty 
'■na,   as  shown  by  (lie 


my  pulse  was 

aiteiy  to  produce  so  goo 

of  tone  in  the  artenal  _j , „„  „,   ,„, 

■lope  and  recoil  in  the  down  stroke,  and  that  aftei 
imokinE  three  big  pipes  of  hoacydew  pulse  was  84 
nj)  stroke  diminished  very  much,  and  the  different 
markings  of  the  down  atroke  slurred  and  poorly 
indicated  (see  Fig.  2). 

Oerard  Smith,  1C.B.C.B. 

A  HOHE-HASB   IBln.  SB7LSCT0R. 

rS481G.]— 1  HAVE  had  the  pleasure  of  spcndine 
a  few  evenings  with  Mr.  Vallance,  and  together 
examining  the  new  arrival  in  the  Andromeda 
nebula.  In  his  15in.  reflector,  with  varions  powen, 
theconolosion  wecame  to  was  that  the  visitant  had 
all  the  appearance  of  a  star,  being  round,  dear,  and 
well  defined.  There  is  likewise  a  very  minute  star, 
about  onfl-siith  of  the  former,  which  wo  have 
closely  watched  at  each  opportunity !  it  is  directly 
below  it.  On  Saturday  evening  we  observed  the 
companion  M  32,  and  were  inoflned  to  think  that 
itwaa  unusuailyhrigbttowardsthe  oentre.  Clouds 
oonimg  over,  we  were  unable  to  punue  the  investi- 
gation !  but  it  wonld  be  well  if  possessors  of  good 
telesoopes  would  occasionally  watch  the  tamo. 

lly  principal  obieot  in  addressing  you  is  to  bear 
t««tuiiony  to  (he  advantage  of  Mr.  Vallaace's  stand 
which  yon  figured  and  described  in  your  journal  of 
May  1st  ulL  On  firat  looking  at  it  I  was  inclined 
to  think  that  it  was  i~ — ^^- 


iking  at  it 
aewhat  ui 


ieldy,  a 


observatory  he  oould  not  get  a  good  standpoint  to 
have  it  pn^rly  taken.  He,  however,  got  one,  but 
looking  down  on  the  insbument,  and  he  has  kindly 
given  me  some  copies,  one  of  which  I  inoloie. 

Now,  considering  that  the  whole  of  this  stand 
and  its  mounting  is  of  the  moet  primitive  kind,  as 
for  example,  the  bonk  of  an  elm  tree  smk  In  the 
ground  £ir  a  supporL  the  arms  being  common  gas 
pipes,  the  second, of  whioh  carries  a  fine  4|in. 
refractor,  thus  allov^ing  two  persons  to  examine  the 
same  object  simnltaneoualy ;  and  for  counterpoises, 
old  weights,  sash  weights,  or  paint-can  filled  with 
old  iron  scraps;  two  large  gicnlets  for  screws, 
carrying  ordinary  string ;  5ie  companion  telssoope 
adjusted  by  wedges,— I  coold  not  but  be  struck 
with  the  ingenuity  shown  in  the  application  of 
such  simple  mcan^to  procure  sognocesaul  a  resnlt. 
In  fact,  to  my  mind,  it  is  a  triompb  of  simplieity 

and  inexpensive  materials. 

I  think  the  wonder  is  increased  when  we  reflect 
that  Mr.  V.  is  in  his  ninetieth  year,  and  cmistmcted 
and  fitted  up  (he  above  with  onlythe  assistance  of 
a  common  country  worfanan.         Cauls  Klnof. 

KODEBN    KAir-EXIOHT. 
[34SI6.1— I  AU  afraid  I,  for  one,  think"  Norfolk" 

SletterZ4T47)tobewn>ng;  bnt  thiamay  be  because 
do  not  see  what  the  paraUelogram  at  forcaa  has 
todowith  i^  altkODgh  I  m«  ^Uut  Ibare  Iain- 


>    alseves     fixed    I 


and  D.  Why  should  the  pressure  of  the  air  ca  _. 
the  machine  to  rise  any  more  t^an  the  pistm  ki 
faU  ?  --— 


[34817.]— iHlettor  24747,  p.  B4,  with  kboTeba 
ing,  there  is  shown  a  sketok   ' 


failure  if  made.  If  any  supporting  power  be  olh 
taiiuible  by  its  means,  it  will  depend  wholly  raa 
the  wings.  The  part  which  ia  supposed  to  utuiM 
the  atmospheric  pressure  may  be  aa  sredlleftotf 
for  all  the  good  it  is.  If  "  Norfolk  "  wiU  stady 
the  thing  more  closely,  he  ought  to  see  (hat  tki 
pressure  of  the  air  is  the  same  m  all  direotioni,  aij 
consequently  there  can  he  no  motion  or  sm^vfi 
The  pressure  of  the  atmosphere  is  tmly  eqn^to  Ht 
own  weight.  If  part  of  this  weight  De  iltnilsiuil, 
as  in  the  case  of  the  balloon,  the  npwaord  tuiiwm 
becomes  effective.  Bird-Sight  does  not  depsid 
upon  the  pressure  of  the  air,  bnt  npon  Ka  weJ^ 

The  downward  pressure  of  (he 
displaced  \j  a  horuontal  jet  of  ai 
may  be  shown  by  a  simple  experii 
■mail  tube  and  blow  through  it  over  a  SBUUi  posoi 
of  paper  held  horizontally.  Part  of  the  iiiinsiiii  tt 
the  air  will  be  blown  o9  the  apper  snrfaoe,  and  dM . 
apward  pressure  will  lift  the  paper.  Or  if  yooUov 
across  the  end  of  a  tube  which  has  one  end  dtesi 
in  wator,  it  will  cause  the  wator  to  rise  in  tiwMt 


I  know  what  lifting  power  there  would  bawiiha 

■  Has  any  one  eret  trisditt 

luld  be  possible  to  maki  a 
machine  on  this  prinoiple  for  the  purpoao  of  obtiii- 
ing  support  in  the  air.  A  machine  uf  thkUtt 
would  only  require  a  steam-boiler  for  pntdnAt 
large  quantities  of  steam  to  be  used  for  btowiocol 
-  given  horiiontal  surface  the  downward  p 


If  steam  ^would  not  answer  the  purpooe  tlkoi  vf 
could  fall  liack  upon  gunpowder,  which  woald  kt 
I,  much  bettor  use  for  it  than  for  deatroyiug  pMdl. 


THE  OFTIOAJC  LAJsnXBJt. 
r24818.1— I  THINK  "Rector,  P.RjLB."   (latter 
Hn2)  pokea  a  bit  of  fun  at  us  when  be  inoniiaa 
les  of  utilising  the  heat  of   i 

i-amieh  off  the  slides,  oiisolden  se  ,  .  -  - 
irarms  and  fumigates  die  room,  and  oausfla  ooo^i 
ind  headaches  into  the  bargain  7  For  my  paz^  I 
ihould  have  preferred  to  see  the  query,  How  to  |it 
rid  of  this  rather  warm  guest. 

Still,  if  any  suggestions  should  be  deaired  I9 
any  reader,  here  are  a  few.  By  mere  ohanoa,  er  Vj 
a  alight  modilication,  the  dome-shaped  laateTD-top 
may  beeome  a  parabolic  one,  and  reflect  the  bMt 
rays  into  a  focus  somewhere  near  the  exploaivecil; 
a  very  striking  and  real  dissolving  effect  will  thea 
be  produced  with  oni  lantom.  "  Rector  "  may  con- 
one  face  of  a  number  of  thermopiles  over  the 
lantom-top,  and  around  its  ehimney.  Some  800  to 
900  pairs  would  suffice  to  render  incandeacent  a 
good  bit  of  platinnm  wire,  and  by  its  light  the 
lecture  might  be  read;  or  the  current  oonid drive 
an  electro-motor,  which  automatically  changed  the 
slides ;  or  a  still  more  homely  use  might  b«  mads 
of  this  heat  by  forming  the  top  of  the  lantera  inio 
a  sort  of  kettle  or  saucepan.  In  this  way  wa 
should  beoome  independent  of  Jane,  the  000k  1  «• 
oonld  prepare  the  grog  or  warm  supper  onraalTM. 
There  are  many  other  waya  of  fnmiahing  tUi 
heat ;  hut  I  will  leave  them  to  aUer  pans.  Aa  to 
the  gas  eyliuden,  thev  are  oertainly  a  g;  ~ 

vaooe  on  the  bags  and  piesaore  *'~~'ii 
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et,  beeaose  teir  h»ve  the  pumpi  neceMuy  to 
;m  with.  Lot  the  denmnd  be  Duuie,anrt  they 
•on  be  foTthoomiug.  In  &a  af^  of  chefniBtry 
ore  there  onght  t«  be  no  fo»n  in  iwing,  o 
Uj  in  making,  oiygen.  With  the  EJitor' 
<gion,  I  ma;  hsre  amitheT  word  Ui  eay  on  i 
oocuion.  A.  Caplatzi. 

OI-AUF  T.  OSAMP. 

IS.]— It  »cemR  BinpuUr  to  me  that  there  cai_ 
■  imaeindblo  error  m  ming  the  word  "damp" 
.ify  the  act  of  (qneeiing  together  with  a  toe' 
,  aocording  to  dietionary  aothority,  if  that 
BOfthiag  at  all,  ii  diatinctlv  termed  a  clamp. 

r  wordi  are  repeatedly  used   both  aa 

^rba.  "J.  K.  P.'a"  "Idea"  my-  bce< 
at  it  not  quite  to  the  point.  The  qnertioo 
at  are  the  oidinnr;  senae*  in  which  the  worda 
id?  "J.K.P."{letl«r5JJBa,p,fl91considera 
Btnp '  tn  he  an  inatrnment  whieh  la  piirtable 
movable,  aa  aoon  aa  it  hiu  effected  ila  object, 
ata'clamp'  i>  a  permanent  atbtchmontti 

t  diRplacement  or  distortion  of  the  oom. 
.  parta  of  any  atraoture."  NeverthcliM,  aa  1 
I  on  p.  J7  (letter  fi718a).  the  latter  term 
the  former  sense.     Althongh  the  termi 

id  it  would  Ve  coavenient  that  aaoh  a 
:tion  ehould  etiet, — what  I  contend  foi 
.1.-..   .• ...: :.L^j,  indicti^„j 

r  in   coUoqni^ 


In  the  former  w 


that  there  ia  nothing 


to  condemn  the   nae  of  the 
which  I  have  employed  ii.    1  do  not  car 
much    from    books,  einae    the  piactjc 


a  of  pedantry;  but  I 
ho  term  many  times 
;  naed  in  precisely  the  ecnae  in  which  1 
'ed  it,  and  that  im  hour  or  two  apeat  i 
would  supply  a  number  of  apt  quotstio 
i-m  it  as  a  queation  rather  of  literary  fii 
is  hardly  worth  dinpntinc  about,  sini 
■e  the  oont*it  wonid  deteSnitie  the  sen 


of  n 


EPLIES  TO  QUEEIES. 


I,  Currapondenii  are  rerpM- 


lA  Mitr  a 

mber  of  tht  query  aittd. 

tj.l— ^Jopying  Dm wlngB.— First  scnaitiai 
'MhI  oloae-gTained  paper  with  the  followine 
a:— Wal«r  4(loi.,    red    praaaiate  of  pot«flh 

oi.  J  either  by  floating  it  upon  the  solatioi. 
)  minutes,  or  carefully  brasbtng  it  equally 
e  snrface  of  the  paper,  and  then  hang  up  to 
iich  operation  most  be  done  in  a  dark  room, 

S"  ht  by  a  weak  artifioiel  light.  Both  solu- 
paper  should  be  kept  in  tlie  dark.  Plans 
iringa  done  on  traciDR-clotb  give  the  bei 
.  All  lines,  Sc^  ahould  ho  solidly  drawn 
ig  a  little  red  paint  mined  with  tbe  Indini 
d  other  colon ra  the  lines  are  more  opaque 


e  glaaa  of  printing-frame)  until  all 
a»  ■IB  visible,  showing  as  a  dingy 
dark  groundj  then  tiiken  from  ^e 
abed  nnder  the  tap  (in  a  subdued  light!, 
he  drawing  will  show  white  lines  upon  a 
irfacc.  To  make  notes  or  correctiona  npon 
>y,  write  with  a  solution  of  carbunatA  of 
rwhmg  Bodal.  10  per  cent,  solntim.  Have 
'  ■  little  elean  water  and  sponge  to  wash  the 
t  the  alkaline  solution 


of  paper  t<>  prevent 
ireading.— H.  K.  M.  ' 


*]— Idfllug  Bar.— To   "A.  B.  B."— Or- 

iDt{  the  difficulty  lies  in  the  great  pressure 
>d  sustains.  The  hand  has  tu  bear  three 
Bs:  (t)  Weight  of  bar,  acting  downwards 
(3),  preaaure,  due  to  moment  of  bar,  acting 
uds  at  Bj  (S),  ptessure,  ^  to  (S).  due  t. 
t  of  bar  acting  upwards  at  A.  Bcaidos  thi 
preSBure  is    caused   by   tendency  of   bar  t< 


nta  rotation  round  B.  And  this 
n  aa  the  distance  between  the  end  A  and  fi 
1m  than  the  distance  between  B  and  the 
id  of  the  bar  j  at  middle  of  bar  diatanna  ar> 
ad  weight  of  bar  alone  acta  on  th»  ] 


[aTOTJ.]— Biemens-Alteneck  Annature.— If 
ly  diametrically  opposite  conimuutor  strips— 
ich  as  a  e  or  ^  s — were  placed  in  contact  with  the 
lies  of  battery,  or  other  soorcc  of  electricity,  the 
ire  would  have  a  N.  and  a  8.  pole  at  right  angles 


coils  through   which   I 


I  electricity   was 


model  their  own  teeth,  or  model  TOlaanil«  at  all. 
I  am  a  dental  asaiatant,  and  in  a  good  practice  in 
the  West  of  London,  bnt  (io  not  got  anytbing  like 
three  ur  four  pounds  a  week  ;  and  as  to  making  for 
the  trade  (working  for  the  profession),  it  is  a  verr 
poor  s])ecalation.  I  shonld  advise  "Heciianio" 
keep  his  money,  and  not  throw  a  whale  to  eatch  • 


onej,  and  not  tl 
lonclusion,  1  pit 


chanical  dentistry  after  three  ( 
porience.  than  he  could  do  the  g 
engineer.  He  might  be  a  aeoui 
vulcanite,   and  a  thlr^ 


ictal; 


muld   D 


1    take    I 


from  the  impreiiion  and  bite  and  Gninh  it  aatiit- 
factorilj  without  constant  aupervisiou  than  he 
could  fly.  There  are  many  beginners  and  appren- 
tices out  of  their  time  who  would  jump  at  ths 
cbance  of  eamiDg  2m.  or  SOs.  per  week,  and  W> 
take  in  work  from  dentists  an  important  essential 
is  that  be  shall  be  a  Srst-clasa  workman,  with  sa- 
perienee  enooEh  to  plan  and  carry  out  cases  entail- 
ing constant  changes.  A  good  workman  can  he  gut 
for  almut  2ub.  to  AUi,  per  week  out  of  London,  and 
in  Loudon  often  for  next  to  nothiDg.  if  time  ia 
attend   lectures  and   hospitai  practice. 


skiU  a 


make  a  good  ii 


(towing.  In  the  illustration  given  at  page  G'23, 
Vol.  XLI.,  there  is  an  error  (either  mine  or  the 
engraver's)  as  to  the  joining  up  of  the  ends,  num- 
bered -2  ?  and  4  4'.  The  anneicd  cut  aeU  thisright. 
— 8.  BOTTONE. 

[67ai0.1—Tar,— Probably  if  the  tar  is  kept  long 
enough  (1)  and  ia  then  anbjected  (o  distiJUlM.n,  it 
will  be  as  black  as  the  coal  tar.  Does  our  friend 
"D.  D."  ask  this  question  seriously? — NuH.  Dor. 

[S7311.]— Staant  Idtnncli,— There  have  been 
some  curious  queries  about  steam  lannohes  in  your 
columns,  and  some  equally  curious  replies  by  your 
correspondent  "  luvicta"  ;  but  this  idea  of  building 
a  lannch  to  suit  an  eufiine  is  rich  indeed.  Let  thi 
querist  search  through  your  back  volumes,  anc 
peruse  Diiun  Kemp's  book  for  Ideas,- BSSAQ. 

[  572 1 7.]— Taxidermy.— "  Young  Beginner  "  ei 

EBota  too  much:  there  must  be  a  change  of  colour 
Qt  be  should  use  hu  size  cool,  not  hot.— R.  O. 
[fiTJia.l—Sorew-cmttlnB,— I  ahould  nfit  wonder 
if    "  Bnshy,"   in   looking  through  back    vcilnmr- 
came  upon  the  anawec  (o  his  question  several  tim 
repealed.— T.  W.  B. 

[57233.]— Chomloal  Action  in  I*ol»noh6. 
I  greatly  wonder  what  was  Mr.  John  Grey's  atate 
of  mind  when  he  penned  his  letter  on  the  above 
aubJBct,  for  short  it  ia,  bnt  not  very  sweet.  The 
only  error  in  the  equati<in,  which  he  wishes  I  had 
corrCL-lcd,  ss  far  aa  my  elementary  eiipericnce  of 
chemistry  and  electricity  ahows  me,  is  one  which 
even  Mr.  Grey  himself  may  fall  into— nam'ly,  that 
of  omitting  a  flgnrc ;  for  the  equation  shuuld  read : 

Zn  +  3C1NH,  +  2MuO„  4c, 
not  Zn  +  2CINH, -H    MnO;,  do. 

....„  error,  those  conversant  with  chemistry,  and 
knowing  what  was  wanted,  would  ascribe  to  some 
mistake  in  writing,  as  was  the  case  in  this  instiuiCD 
in  copying  the  letter  ratlier  too  hurriedly.  How- 
ever, the  other  side  of  the  equation  remains 
unaltered^  anil  the  following  remark  of  Mr.  0^ey■^ 
'*"  — leaning  of  which  1  totally  fail  to  understand, 

_ot  the  slightest  bearing  on  tie  error: — "'The 

reduction  of  alumina  by  sugar  it>elf  would  be  a 
mere  detail  compared  to  the  spontaneooa  generation 
of  manganese  and  oiygeu  in  a  Loclanchc  coll,"  aa 
'  '--ving  rend  over  my  letter,  p.  !ii9,  at  least  half 
en  times,  am  at  a  loss  Co  perceiTO  what  Btat«- 
of  mine   he  nses   to  make   m^   assert  the 


iponta; 


D  of  n 


lygeu 


LeclanchJ  coll;  perhaps  Mr.  Grey  will  explai 
—J.  KUAX,  Northampton. 

[57'3:!7.]— CleaniiiB  Soxtant.— Under  the  eir- 
T.  M.      ' 

[572n4.]—Colotirl.akei.— There  are  no  modem 
ildurs  except  the  aniline  products,  and  their  be- 
iviour  in  varnish,  when  submitted  to  light,  is  a 
attcr  for  ciperimcnt.  The  old  transparent 
ilours  arc  given  in  any  list  of  pigments. — T. 
J.M. 

7214,1- Dentistry.- 1  am  very  sorry  to  hear 

!chanlc"  (p.<hi]has  got  into  thebandsof  p«.plo 

who  wish  to  get  money  for  teaching  him  the  art  of 

dcQlbtry  in  a  few  monthM  (during  the  evening).   I 

has    with    dentistry?     Certainly    they   are    both 

iwhaninal  [  but  one  is  rough  work,  and  the  other 

— -1    requires    aocnrate    manipulation. 

"•tnig  when  he  thinks  dentists  | 


the  skill,  and  the  same  remark  applies  with 
greater  force  to  almost  any  basiness.  If  "  He- 
chanio"  looks  on  dentistry  aa  an  easy  way  of 
making  money,  he  is  mistalcen.  The  same  skill 
and  judnuent  necessary  for  success  can  he  quite  ni 
profitably  employed  in  any  buBiness. — Q'JB. 

[GT24G.]  — Boiler. -This  bnilir  might  stand 
lOulb.  pressure :  but  it  would  not  bo  safe  to  work 
it  at  that — 2Dlb.  much  nearer  the  mark.  Kq  rule 
for  such  aOairs.  as  so  much  depends  on  the  mannor 
in  which  the  work  is  done. — Bbsab. 

best  materia]  for  grinding  taps,  mw  grindstone 
si nrry,  oilstone  dust  or  rouge;  not  emery  on  anj 
acoonnt.— S.  T.  P. 

[57218. ]~8peed  of  Launch.- If  this  querist 
has  a  launch  10ft.  long,  which  goes  at  a  speed  of 
eight  miles  an  hour  with  SUO  revolutions  of  the 
paddles  per  minute,  surely  be  can  easily  try  what 
It  will  do  with  2,0t>a  revolutirma  in  the  same  time. 
I  ahonld  say  the  extra  speed  would  be  nearly  Ul 
wasted  in  choming  up  the  water,— If  D\.  Dob. 

[S7iul.] —Photo. -OhBmlBTaphy.  —  If  thia 
querist  would  mention  the  page  on  which  he  finds 
the  vague  directions,  perhaps  he  may  obtain  an 
answer  to  his  question. — Nun.  Don. 

[S7266.]— Fees  to  Fire  Brigade.— Surely  thia 
querist  could  obtain  information  direct  on  applica- 
tion at  the  MetropoliUn  Board  of  Works,  or  any 
of  the  fire  stations?- S US,  DoB. 

[67271,]— Flageolet  Tuning.— The  iDstmment 
is  supposed  to  be  tuned  by  the  maker,  and  cannot 
easily  be  altered.  What  is  the  matter  with  it?— 
D.  W. 

[57322.]- Tioloncollo,— The  bad  tone  of  Mr. 
Smith's  Instfument  is  probably  due  to  the  base  bar 
not  being  long  enough.  Otto's  rale  is  about 
half  the  length  of  the  belly ;  but  this  is  mneb  too 
short.  Two-third^  or  even  three-fourths,  would  be 
better,  eapeeially  if  the  belly  has  been  worked  out 
rather  thinly.— THOB.  LisLB,  Wolverhampton. 
on  F.H.'i 
dynamo. 
meral  rule  is  that  the  res 

lould  somewhat  eioeed  that  of  the  t_ 

shant-wound,  the  resistance  of  lields  should  be  at 
"east  20  times  that  of  the  aimatnre  ;  hut  as  I  under- 
itand  from  this  corresnondcnt's  private  letter  that 
.he  maker  has  advised  a  gireu  quantity  at  a  f  iven 
liic.  and  as  I  know  that  maker  is  accurate  in  his 
vork,  I  should  etrongly  advise  "  Tnhal  Cain"  to 
idherc  to  those  quantities  and  dimensions,  —  S. 


of  the  F.M.'a 


followed  yonr  instcuotions,  but  hare  failed, 
solphuric  aoid,  4oi.  j  soft  water,  int.,  increased  to 
2^01.,  then  to  .^02.;  llot.salt;  that  is  your  mixture, 
I  believe.  I  might  say  the  sulphuric  is  com- 
mercial, and  common  house  or  table  salt — is  tjjat 
ight  ?  The  effcot  1  obtain  is,  at  sljgbt  beat,  no 
isiblo  eSect;  at  anch  that  it  cannot  be  held  only  by 
pair  of  tonga,  dark  colour.  If  you  can  give  any 
lore  information  I  ahall  be  obliged,  thanking  yoa 
ir  reply  in  first  instance.— iN  WANT  OF  K.NOW- 

(&7Sfl1,] — Troaaera  Stretohlnr. — I  send  yon  a 
design  of  a  troosers'  atretoher  which  I  have  used  for 
a  couple  of  years  or  more.  A  B  are  wood  strips,  O 
wing-beaded  set  screws,  working  free  in  B  and  in 
a  nut  let  into  each  end  of  A.  D  ia  a  long  rod 
puling  through  the  nut  F  In  the  lower  strip  A,  and 
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irorkiiu  fre«  Id  the  apper  itrip  >t  H.  Tbe  rod  u 
aerewed  about  Sin.  np  at  the  lower  end,  aTid  fitted 
vith  >  eollu'  kt  the  other,  inside  top  strip  A,  and 
vtnked  bf  a  Iooh  haodls  E.  Onide-rods,  Gt,  >ie 
Monrttd  with  collar  and  uat  to  the  top  atrip  A,  and 
■put  free  throngh  the  bottom  stTips.  To  use,  lay 
the  troDHiIt,  neatly  folded,  on  the  stretcher  with 
the  ends  between  the  stripa  A  and  B.  Screw  down 
the  itripa  B  by  means  of  tbe  wiag-headed  set- 
icrewa,  and  wind  np  the  screwed  rod  D,  and  jon 
o«D  atrelfih  them  as  mach  as  joa  like  ;  leave  in  the 
atietohet  all  night.  I  reckon  to  save  a  paji  of 
tionaen  a  year  by  this  means,  and  always  have 
tliem  nice  and  straight,  and  ncTcr  wear  a  pair  of 
"  baggy  breeka,"~-HABCUS. 

[67420,]— Inonljator.— To  Hr,  H,  Rowton. 
—I,  like  "W.P.  W.,"  abanld  be  very  pleated  to 
receivethis  inatcnction  from  Mr.  Rowton,  or  anv 
oUksr  correspondent.    As  Mr.  Rowton  did  not  send 

■oiiy  to  say  I  cannot  work  it  aaccesafolly.  The 
eggi  that  hatohed  have  been  very  delioaCe,  and  re- 

3 Hired  much  assistance,  wbieh  I  do  not  think 
lonld  be  ncceiaary. — Ign'OUAKT. 
[67130.]  —  TrioTols  Olulii^-The  new  chain. 
Horgao'a,  ie  (according  to  hia  circular)  teet«d  by 
Tongyea  up  to  a  strain  of  S,4i>41b.,  treble  ibt 
atiength  reqnircd  for  any  tricycle.  —  FRAN'K 
COCKB. 

[67449.1— S«nftBJT.— It  lecma  a  pity  tbat  any- 
one ehonld  he  misled  by  "  Sanitary  DnatJiole."  1 
burn  many  fires  usually  in  my  house,  but  do  not 
put  any  of  them  to  thepuipoeeuf  bummg  vegetable 
and  otner  kitchen  refuse.  To  carry  all  such  things 
away  Is  the  business  of  the  pariah  anthorities.  Ae 
I  have  always  ref ui^ed  to  give  beer  or  money,  I  had 
no  little  trouble  a  few  years  ago  to  get  my  dustbin 
kept  clear,  and  wrote  more  than  once  to  tht 
scavenging  authorities  without  much  effect.  At 
loot  I  wrote  to  the  sanitary  inspector,  pointing  out. 
that  whereas  he  had  just  before  aont  mo  a  circular 
on  the  neoeaaity  of  keeping  tbe  house  in  the  best 
sanitary  coadition  in  order  lu  check  small poi.  fever, 
Ac,  this  was  rendered  impossible  by  the  scavengeri- 
declining  to  empty  my  doatbin  regularly,  or  totaki 
away  kitchen  refuse,  unless  I  gave  them  money, 
though  1  could  aee  them  coostantly  taking  away, 
at  the  expense  of  fellow  ratepayers,  as  "  tianitaiy 
Dnsthole  '  pute  it,  all  kinds  of  rubbiahauoh  as  wa« 


[67458.1  — Sarreyinff  Uid  M«amirin».— If 
'  J.  C.  H.''  will  apply  to  tbe  aecretary  of  the  Snr- 
'syors'  Inatitnte,  iJ,  Great  George<treet,Weatmiii- 
tcr,  he  can  obtam  the  rules  and  syllabd*  of 
,iib]eots  set  at  tjie  eiaminatioaa,  which  will  meet 


[574(18.]— Seoowerlnr  Oold  from  Old  Watoh 
Pl&taa.- Remove  all  steel  parts  and  cover  tiie 
]ilal«»  with  a  paste  of  two  parts  of  sulphur  to  one 

:,ad  plunge  into  water  acidulated  with  anlpboric 
acid,  and  leave  therein  for  several  hours,  and,  before 
remoricg,  bmab  with  a  fine  and  aoft  sera tcb brush, 
■xbea  the  gold  will  become  loosened  to  the  shape  of 
Has  scales  ;  the  water  is  lien  filtered,  and  the  gold, 
^rbich  will  remain  on  (he  filter,  washed,  dried, 
iiad  melted  with  fioely-powdered  borax  and  salt" 
petre.— T.  B.  Bo  SCO  M  BE. 

57470.]- Brtuh  Dynamo,— To  Ma,  Bottose. 
Tbe  total  length  of  F.M.'s  is  UJin,  ;  ineide 
llanges,  Tiin. ;  thicVneaa  of  iiou  (C.I.)  in  centre,  IJin. 
by  41in.  deep;  flangei  4jin,  wide  by  T^in.  long; 
insulation,'^  asbestos  sheet,  well  varnished.  F.H?b 
-■over  S,tb  fidl  circle  of  '■  A."  leave  Jin.  clearance 
:»n  sides,  ^' A."  is  wrought  iron  in  onepieoe,  and  ia 
jut  up  into  six  sections,  each  of  Sin.  wide^in. 
.ieep,    and    ^in.       Machine     series-wimnd. — WIL- 


alwavB  eqnaL  therefore,  the  Modentiaa 
M,  -I-  H,  Telocity  miut  equal  that  of  M,<nliKd 
But  H,  -I-  H.  morea  downward  tmdet  a  ta 
H,  +  M,  -  T,  and  M,  npwaidi  under  a  fa 
T  -  M_    Therefore,  weliav»— 


i.T  -iMi=2Ml~M,T 

[  T  +  M,T  =  2M,'  +  2M,» 

1    +1 

-David  Stbphbk,  Jua. 

[67486.]  —  MBohluilea.  —  Deaoending  wd 
^  M.  and  ascending  weight  =  H,.  I*et  T  =  I 
1  of  the  cord.     Force  producing  iiic*icm  in  I 


[574 
-Tbe 


P.^"., 


u,  2  M,  —  T.    Let  /  be  tie   a . 

■ystem,  and  ff  gravity.    Ihen,  by  Ilia  thM  In 
motion,  we  have — 

/     _     2J 

■S  ■ 

Similarly  forca  producing  m 

jl  =  :l. 

9 
Hence — 

2  M,  _-_T     ^ 
"     fM, 
;.  2  M,  -  T  = 


nothing  in  the  dustbin  which 
Uie  dustmen  were  not  required  to  take  aw»  ^ ,  . 
must  bave  given  them  such  a  reprimand  aa  ha? 
Uved  me  from  the  like  annoyance  since  that  timr . 
The  men  complained  to  jay  servants  about  theli' 
having  informed  me  of  the  dustbin  not  being  alearei  I 
and  money  being  asked  fur,  and  1  ordered  them  tt 
be  told  that  if  my  servant  suffered  any  nnpleaaont 
ness  from  them  again,  I  should  immediately 
complain  about  that,     I  did  not  hi  '  '   ' 

word  being  said,  or  of  any  further   

bouaeholdera  sbuuld  do  likewise.     I  told  the  pariah 

and  that  t  would  willinEly  bear  my  ahaie  of  thu 
burden  ;  bat  I  utterly  objected  to  payiug  throngli 
the  parish  oBiceraand  then  allowine  them  to  levy  ii 
tar  from  me  directly  in  addition.  I  object  alao  t'/ 
helping  on  beer-drinking  in  any  way. — X. 

[67406.]— Killlns  Rata  by  Slactrioity.— I  ani 
obliged  by  the  auswcra  to  the  above  query,  bat  I 
am  afraid  that  none  has  helped  me  much.  I  fear 
that  part  of  the  icason  is  that  my  origjual  querv 
WM  not  well  worded.  The  gronnd  I  wish  to  sur- 
round and  protect  from  rata  has  no  buildinga  on  ii , 
only  coops  in  which  the  birds  are  bred.  Thi^ 
ground  is  ordinary  atubble,  and  would  contain  u^i 
rata.  The  rale  which  invade  the  place  come  from 
the  neighbouring  hedgerows.  I  intend  to  aurroumi 
the  ground  with  two  wires  about  21in.  apart,  ani 
the  lowest  about  2in,from  thegTonndoninsolatorH, 
This  I  can  easily  du ;  but  what  I  want  to  know  '\~ 
what  site  induction  coil  would  be  necessary,  and 
which  kind  of  battery  the  best.  The  coil  and 
battery  would  be  kept  m  action  all  night.  1  hear 
that  in  the  Paris  aewera  tbonaanda  are  killed  by 
electricity  annually.  1  am  an  engineer,  but  nn 
electrician,  so  that  I  should  be  much  obliged  if 
somebody  understanding  that  part  of  the  subject 
would  kindly  give  me  the  necessary  information — 
vis.,  size  of  coil,  and  size  and  kind  of  batUry 
neceaaary  to  kill  a  rat,  beat  gauge  of  copper  wire, 
I  do  not  mind  incurring  aome  eipenae,  as  I 
animally  lose  over  XI 00  worth  of  birds.— 
Gladiator. 


[a7482.]—W»im  ■Water  for  Bath.—"  A  Fire- 
lan  "  will  find  no  better  means  of  obtaining  hot 
later  for  bia  bath  than  by  providing  bimself 
'ith  one  of  Hcasra.  W.  Sugg  and  Co,'s  "  Thermas  " 
which,  with  an  ample  supply  of  gas  and  water,  will 
^vohim  40  gallons  at  100°  in  leas  than  half  an 
liour.  I  was  in  a  similar  diificulty  to  "A  Fire- 
man." and  tried  a  variety  of  orratigementa,  each  of 
iihich,  while  professing  to  aocomplish  all  manner 
(if  things,  utterly  failed,  and  Sugg's  patented 
■'  Therma "  (invented  by  A.  Vernon  Haroourt, 
M.A.,  F.R.S.)  ia  by  far  the  beat  thing  of  the  kind. 
It  ia  rather  oostly— about  G  guineas — hut  "  Fire- 
man "  bad  better  mcur  this  cost  in  the  first  inatanco 
than  do  aa  1  did,  apend  almost  as  much,  or 
in  preliminary  eiporiments  on  other  almost 
Icse  so-called  bath  heaters,— H.  H. 

[57492.1— Iiooomotlve  Qaory.— The  height  of 
[he  G.W,R,  7ft.  sinries  from  the  centre  of  boiler  to 
rail  is  7ft.  lin. :  G.B.R.  aiuglea.  Oft.  llin. ;  G,N.R. 
aingleti,  7ft.  The  "ainglcs"  ore  generally  con 
sidered  the  best  en  the  G.B.R.  for  heavy  work: 
but,  with  light  trains,  the  omnpounds  are  not  fai 
behind  tham.— A.  F.  O.  B. 

[67489.]— Stnkinff    Sphere.— In  my  reply  tbe 
sign  —  should  be   before  the   Sif  in  line  &  from 
bottom.  Id  line  it  from  bottom.  "  sphere  "  should  be 
"aegmenl."       In    '' Milverton'a  "    reply    the  3j 
(in  three  places)  ehould  be  ar=i.-J.  fl.  tl. 

r674g».]— Sinking  Sphere.- Let  r  =  radius 
sphere.  S  =  specific  gravity  of  sphere  .'.88=  spe- 
cilic  gravity  of  liquid.  Let  z  =  volume  of  aphere 
immersed  in  liquid.  Then  we  have  the  following 
equation  :^  tt  r»  x  8  =  i  x  a  8  a  =  (  wH  .-.  the 
volume  of  aphere  below  liquid  ia  J  w  r>.— H.  L,  C. 
[67483,]— SlaUas  apbece.— Ai  the  sphere 
displaces  Its  own  weight  of  tbe  liqidd,  and  as  the 
apeoific  gravity  of  the  liquid  is  three  times  that  of 
the  sphere,  it  follows  that  the  volume  of  the  por- 
ion  immersed  Is  one-ttiird  of  the  volume  of  the 
phcre.  Let  r  =  radius  of  aphere,  and  h  =  hei([ht 
of  spheriual  cap  inuneraed  ;  then  volume  of  im- 
mersed portion  or  cap  =  ''*  '(  *■  ~  V  I'  ""*  volume 


the  required  tension.— J.  B.  GOEE, 

r.67491.]  — Bimchop    Qaa-BuL. 

reply  of  "  One  Who  has  hod  Same  Com^^at 
this  week's  edition,  and  thmk  "  A.  H.  A.'  n 
reap  aome  advantage  from  it.     I  would,  how 


advantage 
however,  Btrnngly  adi 
of  the  Biaaobop   (U' 


\,  they  aendt 

fr"ee  of  cost.  "  A-  H.  A. "  wonld  thereb] 
__._  information  which,  no  doubt,  is  the  ouh 
of  aeveral  ycara'  eiperience.  Prom  my  knori 
of  the  Bisschop,  lahonld  say  it  ia  nothing  but  i 
with  the  aid  of  the  liook  referred  to,  oonk 
easily  and  soon  rectified.  The  book  iawoodad 
concise,  and  anyone  Iboronghly  acquainting  tl 
selves  with  it  could  almost  undertake  the  uxii 
one,  though  an  utter  stronger  to  mechaaieal  i 
binationa.— Socrates  Z  bcqi-odon, 

[574!'4.]— Whitworth  BclioI»x«Jlip.— If 
apply  to  South  Kensington  you  will  get  all  A 
formation  yon  require.  1  believe  there  an  B 
given  every  year,  and  the  higheat  ia  £200  a  jei 
three  yeara.—A.  T, 

[67499.]— OharglnK  Poroua  Oftlla. — Tod 
the  porous  cell  of  a  Leclancbe'  battery,  omd 
carbon  iiito  various  aires  from  a  pea  down, 
pack  tbe  larger  pieoea  tightly  in  the  porma  j 
favers,  so  that  the   particles   are  in  firm  en 

long  themselves,  and  with  a  plat«  or  ta 
carbon,   wbieh  forms  the  _i     ' 


I  cubic  equation  to  find  A 


K  few  trials  will  show  that  h  =  0-7739  will  satisfy 
this  equation  very  ne^ly ;  henee  the  depth  to 
which  Ihe  sphere  will  sink  =  0-7738r.— J.  G,  GORB. 

[674Si;.]— Mechanics.— If  H,  4  M.  acts  on  M, 
with  aforce  T,  M,  will  react  on  M,  +  M.  with  an 
e4|ual  oppoaitc  force,  and  aa_  both  theac  forces  are 


penetration  of  the  liqnjd.— H.  H.  B. 

[67514.]— ValTO  ftuory.- Rule  for  findin 
pressure  per  square  inch  when  the  area  of  ' 
weight  of  ball,  4o.,are  known.  Mnltiplytbew 
of  Iho  ball  by  the  length  of  the  lever,  and  md 
the  weight  of  the  lever  by  one  half  ita  lenat 
its  centre  of  gravity),  then  multiply  the  wd| 
valve  and  stem  by  ita  fulcrum.     Add  theee  ' 

Sroducts  together.  This  sum  divided  by  thi 
uet  (^  the  area  of  the  valve  and  ita  tjietanea 
the  fulcrum  will  give  the  presante  in  pnud 
aqnare  inch.  In  answer  to  "  Yoang  Fi»T, 
valve  will  blow  off  at  I47-661b.  per  ■qoare 
I  shall  bo  glad  to  give  any  further  infonnati 
J.  W.  Deab. 

[67516.]— Tube  "Walla.- Inquire  of  thr« 

griencod  people  in  Norton's  "Abyaainia"- 
iwkiley.  42(1,  Caledonian-riwd,  N, :  Le  C 
and  Bntclif,  100,  Bunhill-road,  E.C.;  Iileran 
88,  Southwark-atreet,  8.B.  There  are  usnally 
aiioa,from  IJin.  Thev  are  comparatively  inc 
aive,  and  are  adaptable  up  to  about  lOOft.  Be 
the  nature  of  the  soil  (a  aoil  in  which  welli  i 
district  are  found)  they  may  require  to 
naual  depths  at  which  wella  are  in  the  dialr 
Break  s  Bdiluikqb. 

[67522.]  —  Ball-tinffinff  wltb  I«ldft 
Battery.- "Amateur'a"  bell  may  hare  fail 
ring  by  reason  of  the  iron  of  the  dedlto-Bi 
being  too  hard.     If  ao,   the   hawner   toA 
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Tibnts,  bat  would  stiok  to  the  magnet  a»  long  aa  a 

■ooTTent  »na  pseaing.— Bobadil. 

[67E2-2.]  —  BeU  -  rlnglae    witlv    Laolanoho 

S»ttei7.— Tbe  fact  that  the  magnot  attrarta  the 

unuturfl   ahooH  that  the  battery   is  not  at  fanlt. 

The  bell  itMlf  app«ai-i  to  be  wrongly  conatnioted. 
Have  yon  fitted  a  contrict  brcalCGr,  and  if  ao,  ia  it 
iiiiiilated  from  the  otber  parts  -a  tbs  jDOiementP 
IxnJc  to  thia,  as  no  donbt  you  will  find  tbo  cause 
of  the  trouble  to  be  in  thia  particolar^C.  D.  R. 

[57522.]  —  BeU-rlnsiiiff  trith  t-eoltuiolie 
Battery.— From  the  wording  of  "Amateura" 
query,  faeappearatuhareBiiiiply  connected  theeuda 
6f  ha  coil*  with  the  battery,  without  putting  the 

armature  in  circuit.     If  i>u,    try  again:    but  this 

time  aonneat  one  pole  of  your  battery  to  the  contact 

Now  conneot  one  end  of  your  wire  from  the  ooiU 
to  the  omiBtnro,  and  the  other  to  remaining  pole  of 
battery.  Should  the  armature  still  stick,  look  for 
oontaoti ;  or  yoa  might  try  by  paiting  a  pieee  of 

ERper  on  the  armature.  Sticking  is  often  eansal 
y  making  a  good  magnetic  coutaot  between  arma- 
ture and  magnets,  thus  prereoting  ready  domag- 
notiiation,— K.  TuoBSTus. 

[57526.]— Heat  In  Dynamo— The  high  tem- 
pentlore  of  the  room  will  ticconnt  for  much  of  the 
oeating,  as  it  increaaea  the  initifll  tempcratnro  of 
thx  wire,  and  hence  the  rcaiatance.  Other  reaoona 
are : — Pirtt,  defeotiva  build  of  dynamo,  the  iron  in 
the  armature  being  solid.  Secondly,  wire  on  arma- 
ture too  tine  for  current  to  be  carried.  Thirdly, 
raautanofl  of  outer  circuit  too  low  (too  few  lamps 
if  in  eeries,  or  too  many  if  in  parallel.)— 8,  BOT- 
TCKB. 

[67580.1  —Bar  Hasnetau  —  A  battery  of  six 
Grove  cells  will  be  more  than  sufficient  to  magnet- 
±ie  your  magnetj.  No.  34  silk  covered  copper  wire 
may  be  too  thin  with  this  battery  power,  as  it  ia 
apt  to  get  heated.  It  would  be  much  better  in 
erery  way  to  use  a  thicker  siie,  say  between  Noa. 
16  sod  21),  either  Bilk  or  cott-      -  ■      - 

aware  of  any  special  book  on 
able  and  eihaustirc  chapter  i 
found   in   Kpragne'a   new    book 


I  magneta  ;  but  a  very 
on  the  aubjeet  will  be 
electricity. — 


[57S30.]— Bar  HaKnBts.- To  magnetise  yonr 
■tael  bars  they  ahoald  fint  be  hardened,  and  then 
placed  in  one  long  coil  of  No.  IB  or  18  ootton- 
Oovered  wire,  abimt  three  or  four  layora.  The  uoil 
•hould  be  long  enough  to  atretch  one  or  two  inch> 
^beyond  each  end  of  the  bar,  and  in  the  ^ace  thi 
.prodnced  ahonld  be  placed  a  piece  of  soft  iro 
•ame  aiie  sa  interior  of  the  coil.  Your  battery 
would,  I  think,   be   antficient.     Aa  regards  No,  2'' 

"leing  of  service,  1  shonl''  "-'-i- ■■ '-"  -- 

mt  enough— A.  W.  .1. 
Bsiex. 

[a7fi31.]  —  Pulley».  — "Millwright"  will  find 
«Ojin.  give  the  desired  reanIt«,-J. 

[67531.]— Pnlloya^To  drive  your  shaft  at  the 
toonjied  apeed  you  wonld  have  to  put  a  31-Sin, 
•polley  on  the  intermediite  shaft.— H.  L.  C. 

S 57533. }— SettliiK  Small  OoleoptarafB  eetleB] . 
hava  never  seen  any  beetle  so  mnall  as  not  to 
admit  ono  of  the  finest  entomological  pins  through 
ita  thorax.  Ptrhapa  the  querist  ia  not  aware  that 
the  No.  20  pin  ia  c^  about  the  same  diameter  aa  the 
leg  of  a  house-fly.  Should  he  prefer  cementing  the 
-apecimens  in  their  place,  I  should  advise  him  to  uae 
the  cement  for  inaocts  which  dries  directly  applied. 
It  U  sold  by  all  dealers  in  entomologicaJ  apparo- 
*— a  where  he  will  also  be  able  toparcbaiethc  pina. 


SV 


C. 

(67537,]— Lathe  aueiy.  —  Mesars.  Dundy  a, 
qnite  right  in  the  »dvioo  they  have  given  to  th 
qoeritt,  for  if  the  guide  acrew  be  mooh  used  ft 
•df-Boting  it  becomes  ruined  for  ita  legitimat 
prnpoae.  as  getting  worn  moat  near  the  headatock, 
a  thread  out  there  will  not  correspond  with  one  out 
at  the  other  end  of  the  bed.  When,  however,  self- 
aoting  is  obtained  off  the  screw,  it  ia  done  by  an 
anaueement  of  wheela  and  eccentric  on  the  tail 
andof  the  headstock;  bnt  it  cannot  be  made  self- 
anting  in  the  traverse  motion.  If  J.  U.  Phyl 
want)  bia  lathe  for  aurfacing,  I  should  advise  him 
to  get  the  makeiB  to  fit  a  back  ihaft,  aa  that  ia  by 
tar  the  best  plan.- F.  R.  DAVIS. 

C5753».]~WimBliiint'a  Inflnonoo  Maohlne, 
—  Algernon  Porajth  will  Bud  metal  bosses  for 
Oairylng  the  glasses  are  objectionable,  inasmuch  oa 
part  of  the  electricity  escape*  to  them.  No  donbt 
wood  soon  ohafca  away,  and  the  hole  becomes  too 
large  for  the  apindle.  I  have  never  gone  ao  far  aa 
bo  try  it ;  but  always  have  put  a  length  of  brass 
tabe  through  the  hole  in  the  wooden  boai,  and  thus 
have  made  a  metal  bush  at  little  cost.  I  cannot 
state  how  long  the  brass  tube  will  last,  for  several 
jreaia'  wear  baa  caused  no  waste  ir  "      '^' 


X.T.Z 

(67540. V-Dynamo.— None   oheapcr    than    i 
huiltoa  the  lines  dmcribtd.  bj  mt  in  "Thel 


..->ma:  How  Uade  and  How  Used,"  in  the  hack 
nnmben  of  the  Bnolisr  Hechanic.  A  lami- 
nated armature    will     insure   coolness. — S.    fiOT- 


[57640.]— Dynamo.— Wonld  it  not  be  better  to 
immunicate  with  the  maken  of  the  water 
heel  and  get  from  them  the  particulars  uf  cost, 
c,  aa  you  auggest  ?  I  presume  that  you  have  u 
>natant  aapply  of  water  at  a  anffioient  height  to 
o  the  necessriry  pressure  per  square  inch  to  work 
rwise  it  will  be  of  no  use  to  you.  I 
■en  the  wheel  at  work  in  the  Inventitma,  hnt 
inlt  did  nut  appear  to  recommend  it  to  me. — 
C.  D.  R. 

i7S-W.]— Harmonium.— If  '-J.  C."  had  care- 
fully read  his  -'Mechanics"  he  would  never  have 
iked  the  questiona  put  forth  on  p.  I»d  of  onr  new 


pTo  the  neci 
Uie  wheel,  o 


t  tbeii 


_.      iw  of  8ft.  reeda."     He  also 

ilM  ■*  which  of  the  two  will  be  best  Y — to  add  another 
)w  of  reeda?"  I  muat  interrupt  him  here,  and 
ly  that  another  row^  or  even  a  half-row  {SJ 
octaves)  would  necessitate  the  adoption  of  a  new 
jundboard,  suitable  for  the  required  number  of 


«ds,  not  forgetl 


gthei 


idth  of  CBSD  required  for  ita  anplication  to  the  in 
strumont.  Having  had  considerable  experlenoi 
with  reed  organs  of  various  eiies,  it  is  only  i 
mattor  of  kindness  and  goodwill  to  advise  "  J.  C 
not  to  attempt  to  carry  out  the  ideaa  expreaaed  ir 
the  query.  I  ut!er  the  following  eaggeations  ani 
hints,  which  I  hope  will  benefit  "J.  0.'  and  others 


Interested  ii 


the 


.  Har 


iber  of  reeda,   2nd.  Hs 

aions  in  depth,  or  width,  according  to  the  number 
rows  of  reeds  employed.    In  the  larger  elaiaea 
inatrmnenta,  the  height  and  length  is  alao  increased, 
as  well  aa  the  depth  or  width.     By  this  I  infer 
that  in  all  probabilit]^  (unless  yonr  instrumeni 
made  larger  in  proportion  to  the  general  run  of  __ 
strumenta)   the  case  of  your  one-row  harmonium 

the  applicatiun  of  a  sonndboaid  for  two  rowi  __ 
vibrators.     Besides,   it    ia   very  doubtful    if    the 

bellowa  are  large  enough   to  supply  the  n. 

amount  of  wind  required  for  twu  rows  u 
3rd.  The  "  exhaust  aystem  "  to  which  yon 
the  Utter  portion  of  your  query,  doea  not  apply  to 

constrtictod  on  the  "  presenre  system,"  which  means 
that  the  air  is  forced  on  the  teeds  by  the  aid  of 
springs  placed  under  the  reservoir.  In  the  Ameri- 
can organ '^  exhaust  principle,"  the  bellowa  is  of  very 
different  construction  to  that  of  the  harmoninm, 
The  air  in  the  leseivoir  is  eibansted  by  the  action 
of  the  feeders,  and  when  the  reservoir  expands,  the 
air  b  drawn  through  the  reeda  by  the  power  of  the 
springs,  which  are.  In  this  case,  placed  inside, 
insteul  of  outside  the  reaervoii.  I  may  here  remark 
that  aonie  makers  place  the  springa  outside  the 
reeervoir  of  exhnuiit  bellows ;  bat  in  thia  case  the 
springs  are  xi  fixed  aa  to  expand  the  i 
instead  of  forcing  the  air  oontained  in  it, 
oaae  with  regard  to  the  harmonium 
bellows.  I  ahould  be  pleas^  to  fully  ex; 
two  priDciptes  at  any  tmie,  if  reiiiteited  I 

4th.  I  should  advise  "J.  C."  to  dispose  of  . 

row  harmonium,  and  purchase  either  an  American 
organ  containing  two  rows  of  vibrators  (8  and  4ft.) 
—  1 -__     — ..._■       ^^11  jji^jj  ^  |.j,      . 

nay  judge  from  the  wording  of  his 

javehLs  desires  gratified.     If  he  1 , 

Editor's  permiasioo,  I  shall  bo  pleased  tii 


ny  neci 


of  constructing  an  American  organ 

For  the  benefit  of  "J.  C"  and  otheri,  I 
ticnlara  of  dimenaions  of  harmonium  cases  for 
certain  numbers  of  rows  ot  half-rowa  of  vibrators, 
or  reeds.  One  row:  Length,  41  in.  i  depth  or 
width,  12in.;  height,  aoin.  Tworowe;  Length, 
42in. ;  depth  20in. ;  height,  37in.  Two  rows  and  ■ 
half:  Length,  42iD,:  depth,  24in.;  height,  38in. 
The  dimensioni  here  given,  for  caaea.  afford  ample 
space  for  both  bellowa  and  soundboard,  for  a  certain 
number  of  reeda.  It  will  be  aeon  from  thia  that 
the  dimensions  of  case  for  one  row  of  reeds  ia  not 
sufficient  for  two  rows,  for  obvious  reaaona.  With 
regard  to  American  organs,  the  dimenaions  of  the 
ease  ia  of  aome  conaideration  and  Importance 
regard  to  the  quality  of  the  tone  prndnced. 
fully  explain  thia  matter,  I  shoold  requfre 
apace  than  could  be  npared  in  thia  onlumn. 
maken  devise  the  so-called  (as  they  tei 
resonant  cases,  and  consider  the  dimensious.o. 
of  the  cases  of  little  or  no  importance  so  long  aa 
the  oasea  are  made  sufficiently  large  to  hold  thr 
action.  1  do  not  apply  these  lattor  retnarka  to  th< 
subject  of  harmoniums.— O.  FKrEH. 

[57o45.]— Tnrk'»    Head     Knot*.— Pasa    youi 
spun  yam  twice  round  the  rope  from  ynu,  then  dif 

end  under  the  first  turn,  then  dip  your  firsi 

under  second,  then  dip  your  end  through  firsi. 

■lain,  then  follow  yonx  alartmg  end  roond  aa  often 


Pltinu  Fish. 

[3754(1.1— Dynatno.  — To  W.  H.  EAVES.— 
'he  smallest  machine  I  make  on  the  system  yon 
noto  gives  50  volts  and  1 2  amperes,  so  yon  will 
le  that  I  Donld  only  guess  at  the  sites  yon  would 
iquire  for  a  machine  to  light  one  1 0  and  two  5-e.p, 
impe.  In  fact,  I  do  not  think  snob  a  machine 
ould  he  practicable,  or  worth  the  time  and 
trouble  of  making.    Fur  these  very  small  machinea 

1  armature,  and  one  of  theac  I  ahould 
advise  you  to  get,  about  4in.  by  IJin.  An  annature 
thia  aiie,  mounted  in  a  moderately  atrong  fldd, 
would  Iw  ample  for  your  rBquiremanta.- W.  H. 
Eaves,  Coventry. 

[5T54T.]— Oaa  Tanlu  for  Theatre.— The  pres- 
sure  of  ttwi  certainly  is  reduced  as  the  column  of 
water  falls  in  the  u]iper  chamber  ;  but  in  working 
with  two  tanlu  the  presaurca  are  in  ratio,  and  can 
be  increased  by  adding  wator  to  the  1 
each  tank.  I  have  used  tanki  mad 
ciple  from  ZOin.  to  7ft.  high,  and  have  found  tl 
to  work  most  Hatiefactorily,  only  for  travelling 
have  nothing  that  can  be  knocked  off.  The  pres- 
sure  in  the  retort  ia  uot  ^eat  when  filling  the  tank. 
Ordinary  mbher  tube  with  slip  joints  can  stand  it, 
provided  the  gaa  ia  brought  on  gently  over  a  Bun- 
sen  bnmer.— J.  T.  P. 


n  this  prin- 
!ouud  uem 


it  your  que 


[37ilS.]—'WatBr-Wh6ol.— You  could  only  make 
your  wator-wheel  pump  a  very  small  percentage  of 
its  own  water,  and  then  you  would  require  aome 
small  pnmp  with  very  little  friction,  and  even  then 
you   would  probably    find    it '  unsatisfootory. — E. 


[57oJ8.]— ■WatBT-Wheol,- To  "  T.  C.  W,  "—U 
yon  coold  do  thia  yon  wouldhaveperpetuol  motion, 
which  1  always  thonght  was  impossible.  Of  course 
you  could  make  the  wheiil  pump  up  a  certain 
quantity  of  water  from  the  lower  to  higher  tank. 


but  D 


.ugh  t 


H.  L.  C. 

[67552.]— To  "  W.  H.  E."— Aa  you  have  made 
the  armature  just  half  the  length  of  the  one 
dcaoribed  in  my  letter  on  the  .30-light  machine,  yon 
had  better  follow  the  same  plan  with  the  F.M's. 
To  do  this,  use  only  two  clcotrn-mognct  bars,  4in. 
in  diameter,  and  leave  the  pole  pieces  the  soma 
thickness  as  in  the  nO-light  dynamo.  Wmd  the 
F.M'a.  with  45lb.  of  No.  18  d.cj!.  At  1,700  revolu- 
tions per  minuto,  yon  will  get  about  47  volts  ;  for 
short  rana  ( S  to  4  hours)  you    may  use    1    to    26 

nmp^Tes.  including  the  corrent  passing  tbrongb  the 
r.M's,  If  yon  h^  used  double  a.c.  wire  for  A.  in- 
atead  of  double  c.c,  yon  would  have  obtained  these 
results  at  a  much  less  apeed.- W.  H.  BAVB8, 
Coventry. 

r.'>75J5.]— Braaa  anii  Zisather  Cement. — Tha 
following  ia  recommended.  diJ  parts  of  common 
glue  melted,  and  !!(  parts  of  gum  ammoniac  added ; 
atir  well  till  reducecl  to  an  even  raoM ;  remove  from 
the  fire,  and  pour  in  gradually  KJ  parta  of  nitriu 
acid,  and  incorporate  with  the  rest.  The  acid  acts 
on  the  metal  and  seenrea  a   firm  grip.— R.   A.  B, 

Bennett,  . 
[i)75J5.]  — Cement  for  Leather   and  Braaa. 

— In  reply  to  "  Uranium,"  the  best  cement  for  the 
above  la  that  nsed  by  bicycle  makers,  and  sold 
under  the  name  of  tire  cement,  and  in  my  eipe- 
rience  there  is  nothing  to  ei^ual  it  for  tenacity ;  bat 
it  muat  he  used  in  the  right  manner,  which  ia 
tbualy : — Warm  the  braaa  enongh  to  melt  the  cement 
when  applied  to  aamo,  so  thai  it  will  leave  auffl- 
cicnt  cement  on  the  braaa  to  cover  it ;  then  la^  the 
leather  on  same,  and  work  down  with  a  warm  iron; 
when  cold,  yon  will  find  it  perfectly  firm.  1  have 
used  the  above  over  and  over  again  for  the  braal 
regulating  tails  on  swell  keys  (coupler  swell  to 
groat),  and  always  with  satiaf  action.  In  conclusion, 
allow  me  to  welcome  your  reappearance  in  our 
colnmn*,  and  to  express  my  thanks  for  the  inf  orica- 
tion  I  have  gained  from  your  nnmerons  replies  on 
organ  building.  "  May  your  shadow  never  grow 
less."- HABMOSV.  _   * 

[57d53.]— Dry-Ptate  Development.  — Since 
much  of  the  pictures  remains  clear  glass,  it  is 
evident  that  these  faulty  pictures  are  under- 
expoaed.  Thia  is  further  corroborated  by  the  fiat 
that  changing  developer  doe-4  not  change  reaults^^ 
S.  BOTTOSE. 

[67568.]- Dry-Plate  Development.— The  be- 
hovioui  yuu  deaorilie  bos  all  t)io  signs  of  an  under- 
iposed  plata.     They  are   evidently    not  exposed 


longer  and  developing  aa  usual,  when  I  expect  yoa 
will  hnd  it  come  all  right.  When  the  image  ooei 
not  appear  in  five  minotea  you  shonM  put  m  more 
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>!•>/ — Studio.— I  tcizx  ^ 
oe  rx#-    -f  »~^'"  ^i*^  u^  p^iii  '.sly  If.  ptr  yarrl- 

Wi::**:*t  Jr-'^ity^t.  l#Afl<,s-— Kxyjjr.v'if.yrAS. 


»r*»*« /t  -  .<••*  cniff  r.-»  s**"**  im  riu  .'Ltf.  cvi  ii,'  rv.« 
51.-  -ri>-i  rt":  :«<€  »-^ '  wr  ."i^.  r«  r>».i  rfc-.*  i»/v-w»f-fc?« 


.n  vahtbeiBBn 
ef  is  ?     How  vodU 


£U-;.fr«  ictfii*.  i=-i  *  third  with  a  low,  moM 
frvcri  *r±  %.  li-.«i.  irtc  wLich  the  wi«t«  pqN 
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— In  MA7i-:-E.  * 

Mis^  roll**!  t£ 


tt*  jr=.M 


T    £  ^  4    :. 


1'.^    of    =M:^.CTlASAri    rp 

Ez/r*  T'>^r  difE-TiliT.    Ther  ire  «»  Le  roH^c  wtes  I 
drj-— R-  A-  R.  BE.V5ET7. 
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STV!.* — FLosphoms  aiid  Silicon  i^  SteoL  i 


tfce  i/^l^.y/n  fr.z.  •.r.e  ^yiet  iz^'JbiA  •*  iz-ja  tit. 
U/U^Ai.    ."isoll  ^>os«  of  ^Um  ftre  K>cie'.izi^  is-  | 


^S^ 


'.'/7>:i.^— FLoopboms  and  Silicon  in  SteeLi 
— Why  1^'a  rjit:  a  t^sA  'i/v.L  f    Thej  are  ?eneT»l:T  | 

iiM?d  for  tka  T*r7  remKCi.   u  they  distriV. ««  the  ' 
-T  '/Ter  the   r>y:v>aa 


i;: 


oJ  t&e  evip«>  I  sr 

■  -      -  f. 


he^  aiore  e^j':^^ 

r»".ir.|f  diih.  Ia  ;t  pA*:?/.*  tiit  tii*  ii**  .la^  r-ev*:T 
CT'/M-^  yo^r  sJr.': .' .  If  so*,  try  it  hy  all  c-AZJi. 
Th*:re  iA  alv/  ac'.t-er  d^^^e — viz..  pat:ifi^  one  or 
two  ai&all  per/r.!e«  vxth  Tme'jr;^!  cd^ee  i&Vj  the 
•olotirxk :  the  ^t^as  iji  ^Ten -r^  eT«n]y  froa  the 
•harp  yfin'i*.  and  t'^^  fi'XA  n<'>t  fora  tie  large  babble* 
wbLth  are  tLe  cauc  of  yo^r  di^ce^i. — R.  A.  R. 
Bk.v.vett. 

'orv.i'.'— Speed  of  Air  Particles.— Maxvell. 
in  hi*  U>jc  o&  heat,  calcrilatei  that  the  average 
reif/rity  r^f  hyir'^ea  zr.oIec:il««  u  *'J.07ft.  per 
M>9yrid':  a£^  a/  thf;  rel'^ity  in  any  ga*  ia  inrenclT 
an  ".he  wjaare  r'>/t  of  ita  density,  we  easily  get 
l/«:;4  an4  Kf;/.'  u  the  vel^^^ity  if  or  oxygen  and 
nitr'/gea  recipe';*. Ively.  I  venture  to  remind  Mr. 
Noel  that  .^3,'/^  lb.  falling  thro'igh  an  infiniteftinuJ 
■pare  woold  do  only  an  in£nit>i!:«inial  quantity  of 
work,  and  that  the  Aame  w«;igbt.  or  anr  rxher 
witi/ht.  at  re«t.  woTxld  do  no  work  at  alf. — Wm, 
Joh'.v  Grey,  F.C-S.,  Analj.tical  Chemirt,  Xew- 
caAtle-'A-Tyne. 

[57<v;4.J — T«er1anrhe  Battery. — The  cryntal* 
are  chJfjrKie  f^^  zinc,  and  a^  they  are  formed  clow 
roond  the  zinc  njda  they  moAt  to  a  certain  extent 
hinder  the  action  of  the  sal-ammoniac  tfilnticdi.  for 
which  reaK/n  it  woold  >>e  better  Uj  get  rid  of  them 
when  their  number  u  great.  Bat^  I  think  that 
although  yon  don't  use  a  c/jWi.  f/lntion  of  NH4CL 
yet  it  geti  cmc,  by  eraprirat:r>ny  in  which  caae  if 
more  water  wa«  p'>ured  in  the  cryetal*  would  dis- 
anwar.— R.  A.  K.  Bex.vett. 

iJn^-A/ — Iieclanche  Battery. — Thetc  cryital« 
are  oxjcfiloriiie  */f  zinc.  They  indicate  that  the 
l^attery  han  \jeen  worked  to  ezhauktion.  Thii  may 
have  been  canned  by  a  »hr/rt  circuit  or  by  the  man- 
ganese  l>eing  of  an  inferior  quality,  or  by  the 
Mtter^'  Ijeing  calle^l  njftjn  Ur  iupply  a  current  for 
which'  it  in  cot  fitted.  Yon  muxt  determine  the 
caui^  by  ezunination.  and  remedy  it.  Take  out 
the  z'uuiHj  and  d'lMfArt  the  cryf>tali  with  hot  water : 
well  wafeh  the  i^irou*  r;<rllk  ]ikewi«e.and  recharge  with 
frefth  sal-amm'/niar.  made  bv  dii^iolving  the  ftalt  in 
oold  water  until  it  will  tilce  no  more,  and  then 
dilating  with  the  name  bulk,  forming  a  half- 
Mturated  BT^lutioQ. — C.  D.  R. 

[.57'V»5.]— Oramme  Xachine  Wiring.— To 
M  R.  Bot TO.v E  A  .V  D  Ot  H  C ki9.— Field  magneU  are 
Tery  timall  for  tach  a  ring.  I  do  not  understand 
what  in  meant  bv  "  nine  »pac«8  for  holes."  A  'Mn, 
ring,  for  incandescent  lighting,  hhould  V/e  wound 
with  No.  -22  wire,  ab<^»ut  iUt.  On  the  fieldrt 
there  should  \a:  al^iut  41  b.  of  No.  10.  Seriefi-wound 
would  be  Yttht  f'fT  kO  small  a  dynamo.  Two  ten^ 
in  parallel  would  be  the  otmo.tt  you  could  get  from 
Boch  a  machine. — S.  BoTTO.vE. 

[  bl^'J.  ] —Electric  lAght. — Th e7d.  fairy  lamps 
are  platinum  lamps,  ami  not  very  satirfact/jry.  A 
2|-c%ndle  lamp,  carlx^n,  Swan,  would  do  well.  The 
^clanchi:  battery  would  do  if  the  light  is  only 
wanted  at  int^.T^'alf,  k>  as  to  give  the  Ijattery  time 
to  nrcover  itself.  In  this  case  hix  ordinar\-  Lc-clanchf 
cells  would  work  such  a  lamp  well.  But  for  cm- 
tin  nous  w<trk.  a  mr»re  conhtant  battery.  »>uch  a» 
Bun!M:n  or  Grove,  must  be  employed. — S.  BOT- 
TO.Ni:. 

[n7:>;t>.]— Electric  liffht.— The  Li-clanchc  cell 
is  tf^taily  uselei'S  frir  your  piiqK^ae.  The  liatteries 
commonly  usckI  for  lighting;  Are  the  Buneen.  Grove, 
bichromate,  and  chloridf-  of  zinc.  Fairy  lamps  are 
ffnA  »-nongh  in  tli#:ir  wny  :  but  th«;  light  from  one 
would  ht'  itut  m<:aKre  to  hav»r  much  eliect  in  the 
smulh'tt  •■ht^Hwiiwlow.  Thi;  m^-t  jtqtnlvLT  lam{«?« 
among  Pinall  folks  like  you  and  me  range  from  'Ik 
Ut  l'»-candle  jK^wer,  ami  they  fo^ft  fnim  *.'*.  »ki.  loOs. 
each,  accfirding  to  the  makers. — BoBADlL. 
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:;rjr:.:— Producini'  Fire.— Tie   ....*.■. -.^^ 

L^4  '.ft^e:.  r:p^«it«-:  :t*e:^  Ur  =:£. u.  L  l-.'=lt.««0.  ^L^^  to  =iaar 
. •.■.*?!  is  ii«M  l»;«.  TL^a  alzo^t  eTerythinir.  S>:th  mccieni 
»^4  x<*ie7x:.  it  x'-aci-d  ssi^^r  iaT>«:igtt:on  :  asd  I  hare 
t^7*-u  able  Ur  fix.*!  ZAt:.iiLg  Ln  Vx^  or  otLeriounre«  to 
er.ll^Lten  cje  c::  tie  r3b:<>:t :— WLat  xcetLol  of  procnrlcg 
Ire  for  <ic3.e9::c  cr  o>ci«r  purp^jsc^s  va«  in  ue  aa.ci;g<st  the 
kr<:>a:  Greeks  Bx.'l  f;..=:ac«  ?  I:  i«  di£-:nl:  to  iiLag-I&e 
rLk'.iocj  K>  ;<. listed  asd  ft'Iramcc-l  pottisg  Tip-  with  the 
Eio>t  actiALt-CBCvn  KetLM  of  r.-btaLcic^  £re  bj  the 
fri.'-ion  f.i  tw&  p:«ce«  cf  wool,  wLich  wj  ih«  means  by 
vLIch  ihe  V4«xal  Are  at  Boine  wm  re{>Ieci»bcd  when 
a^<-;-i«iiial2T  cztingoiihc^l,  or  repeatii:?  this  l&t<,rlc-a5  ac4 
cliisjj  (4*nitioo  e^rh  time  fire  was  rer^u^rfj  fr.r  dtmefttLc 
cr  other  prsrpoaes.  Posfibly.  a  Ia=:p  wms  kept  l--.:rzJc^  u. 
each  bc-ase.  or  HjCM  pabUc  pr>rii:9n  dght  be  aiade  for 
obtaining  it  ?  Aaaoagn  the  Bflsiinsble  Greek  vases  at  the 
Ithtiifa  Moseoxa  then  are  nnmercus  innances  of  'iesigna 
ia  v:.icL  lighted  torches  and  irtM^  sacrificia!  or  otherwise, 
are  iLastnur^i  in  the  elegant  det-ontions  of  these  tcmcIs  : 
bat  I  can  nowhere  recogLise  the  iilartration  of  so  important 
an  c^ration  »s  that  of  obt^nicg  fire.  Perha;«  Koicone 
among  jocr  aucr  sabMribera.  who  is  ren^  ia  s-sch 
tLAttert.  may  be  able  to  throw  tome  light  on  lo  interesting 
a  subject,  for.  great  s«  many  homan  inventions  and  di^ 
o.-Tcries  Sbay  be  reg«ried,  it  seems  to  me  that  the 
original  discovery  of  Are  may  be  looked  upon  alm<«t  as 
t>je  XD'^ft  Important  of  them  all,  since  fo  little  can  be 
effected  witLcnt  It.  In  connection  with  this  sabject,  may 
I  rai)i«  tlie  additional  qnery  u  to  wh»  ther  it  is  known  with 
any  degree  of  probability  wLf^n  the  fiint  and  steel  method 
w«s  Ui Tented,  and  by  what  people,  for  this  mole  piactically 
solved  the  ahole  diflcnity  '/— fiUiAiUORE. 

157S7S.1— Liffhtninv  Frotection.— I  shall  be  mnch 
obliged  to  **  Sigma,"  or  any  other  conespondekt,  for  some 
wirice  in  regard  to  tha  Imic  method  of  protection  in  the 
ff» lowing  case  :— The  bocae  is  a  dwelling  in  the  couiitry, 
■tauding  by  itself;  stabling  and  outhouses  Sip>fc.  to  :he 
re^r;  roof  entirely  of  slate :  a  towtrabr^ut  7Sft.  hig!i,  ut 
HJL  corr.er,  and  about  Sjft.  aborv  the  highest  portion  of 
TtnA.  The  roof  on  main  building  terminates  in  a  fiat  plat- 
form, used  as  a  louk-out.  On  this  is  bniit  an  olcervmtiTy. 
with  a  4in.  equatorial  on  ca^'irun  pillar,  pillar  rusting  on 
brick  pirr  from  the  ground  nji.  Up  this  pier  comes  atmall 
(ni»-pl|ie  for  the  obaerTatory,  nmnine  ]«u>t  tbe  pillar  at  a 
cLttance  of  Sin.  The  tower  ii  capped  with  a  copper  hall, 
abont  I'lin.  diameter,  anil  at  the  rear  of  back  bnil-iing  there 
is  a  small  cupola  ventilator,  aith  another  copper  ball, 
abont  6in.  lusSdc  of  the  building  there  is  a  good  deal  of 
metaU  such  as  gas-pipc-s,  steam>heatinff  pipes,  waier-pipes, 
as  well  as  scAce  large  waste  and  drain  pipes.  The  waste 
pfjies,  however,  only  run  about  S5ft.  from  the  house,  and 
then  they  are  ^uiitiiiued  by  terracotta  ones.  Under  the 
dining-rooxb  tut-re  ix  a  well,  an'i  all  the  water  pipes  are 
connected  wi:h  this.  In  the  thtrd  story  of  back  building 
there  is  a  large  iron  water-tank,  holding  l,uuu  gallons,  and 
into  tLiii  tank  the  water  is  pum]ied  by  a  small  engine  frwn 
the  w^ill.  1  he-  "team  pipes  run  to  a  boiler  in  one  cellar, 
'A  hile  the  gae-pijA'S  run  to  another  cellar,  and  from  there 
to  a  large  iron  t»nk,  burie<i  10ft.  or  more  in  the  ground, 
at  a  ilL'tauce  of  50ft.  from  the  building.  As  this  tank  holds 
M.-Terrfl  hundre*!  gallons  of  gusMjline.  would  there  be  any 
«L*nger  in  vstMi  the  lightning  fhuuld  taku  to  the  g.is-pii)es  V 
Now  the  qiicetiou  ari«««.  What  is  the  best  plan  to  get  a 
gorj<l  ground  ctnnei.-tion  for  the  roil,  for  I  suppose  the 
earth  ci^ntact  of  the  roil  must  be  betu-r  tliau  that  of  all  the 
piping  in  tlie  houi!<:  if  the  lightning  is  expe^K-d  to  take  to 
the  rtfi  in  prtfereure  to  the  piping  ?  Would  it  be  beet  to 
i.-orjitect  the  roii  with  the  water  pifieii,  and  thus  ground  it 
in  the  vrt-U  V  At  the  i>jttom  of  the  well  the  water  como> 
up  Ijetween  eou.e  lurge  nn-k".  b:)t  I  Ru\,jn  -itc  this  would 
n.^e  no  difference,  ai>  it  mnyt  he  in  olc4<«>  conneciiun  w;rh 
the  suMeranean  wuf.T-bed  ?  Most  of  the  authoritieitthat 
I  Ijive  rea^l  Diaintain  t^iat  all  large  maeees  of  metal  in  the 
huildiug  should  \to  put  in  meultlc  cuntact  with  the  rod  ; 
iiUt  I'Tfiif.  C1erk-2J:ixwxn,  in  a  ]<»lier  nail  before  thcLritish 
Artn'KriifttioM  in  Ih'U,  MrAHUh  to  think  that  this  ii^  uuuecesjsary, 
liriji.'Mi  the  piping  couieii  into  the  building  from  some 
'iiffUtnce  outfci'le.  Would  it  be  advisible  to  ground  one 
]Kirt:on  of  the  rod  on  the  water  pipes,  and  anothir  on  the 
gaK-pi]Mrs  outside  the  bulMiug  ?  The  gasoline  tank,  I  find, 
W-as  put  down  in  the  ground  in  its  wooden  cose,    sihould  a 


isrsri.:— lAbel  Tnrainc  b7  Macjihurr 

a=T  cf  jc^-  i£.^mccs  readers  kzcdly  show  Me 
"*>*  a"«c:trrrarce  to  t=x  dcwn  Iftbels  pvrno 
e:*:*t  t*:sr;c:  -js-  The  ^^rmsicn  tats  to  bej 
hV  th*  lr.pir5  at  ;rvs<z.t.  ic  far  as  I  am  caacen* 
liETerr  '.*d::z*  sx-i  fa::r=i£g  wciL  I  am  ai 
SAchlzie.  vh:-:h  is  in  tbt  citfkety  tot  it  is  a  vi 
a^air.— VtR5«^'5. 


— W-.L  B-.  =:«•-=*  T«rse<  ir  eLectricai  naaneinkiaai 
a  ies^.r:Jt:.:c  ci  a  revnsiEX  ge*r  for  an  ei«ctxo-«( 
^ItzutzA  :-pe-  as.  I  as  scrry  tc  say.  I  can  make  i 
the  ikevri  sirtz.  ty  Mr.  Ergeae  Brcwn,  iaS 


s:i7j.:— Amonnt  of  Oil  used  in  Bbi 


..•c  = 


KQch  oil  is 

r\r  iAT  f.ir  Iztr-.yitiiz  jsrpcefs  :  i«i  in  a  fiiHrc 
=:r=:T*  .  •  i  ir  the  erH»s  ct  an  Atlazrtic  liner? 
r  :-gh  estimate  wc=jd  scSce.— K.  B-  P. 

:57s:<.:- Battery  fbr  Electric  Uciit.- 
i>:«r?i>5E.— I  hare  a  sx-reli  bicknnastr  baiteij 
4  ":  T  •  tT  J.  xircs  the  same  six*,  the  oeUa  are  nw 
the'irjiie  =i*as3r«=:«nt  being  «  by  3|.  I  wish  i 
i  aiil— jc»*r  la=:p  with  it-  Coold  yon  tell  ■ 
*; -ire-i  :har?e  f  :r  the  nze  ?  Also  whether  they 
Lest,  ote  ii  serie*.  kz  two.  cr  which  wosild  be 
way  tc  ;  Jaee  ties  ?— A  XEw  StbsCBIBEB. 

'S7477.'— Componndinc  Tiannrh  Bni 
h&T«  a  suam  ia::nch.  Sft.  long.  »fi.  beam;  ae 
4i  iia.,  »in.  strike  :  stcaa  lausuic.  TWh. ;  spesri 
ciles.  I  wish  t^  cccT«n  the  engine  into  a  cooip 
ar.i  shoold  Iw  ca^h  ob'Jgcd  if  any  ootTespondcBl 
gcod  eno::gh  to  tell  ce  the  way  to  effect  this.  3 
to  have  a  larger  cj'JxAtr  in  place  of  the  piCMSt< 
the  latter  cc  tv-p  f  :r  high  pxcKxve.  What  size  o 
hare  the  :cw-pr««=re  eT!l»ier  ies|Kitiiely  for  i 
ITearare.  ar:i,  if  I  wu  to  iacrcaM  it  to  SOlh.  <thi 
■5Xte  strcng  eaosgh  .  wfcat  is  the  rule  for  petf 
thecylindtrs  <•  cc=:io3tl  etgtnea?  Ploaaewt 
examV-c  a^plicalle  u>  the  above  in  p!ain  ftgnra 
ccmpocnding  have  the  effect  cf  aavirg  tteam 
■pe«.^  or  ez:aMe  ce  to  gc  faster  on  pretent  con 
abc  ct  Icwz.  U  r  sLx  hc=n  ?  Weall  the  sczain  on  ] 
t«  sa=ie  as  at  ^r«scnt  ?  I  shcnld  also  like  to  ba 
surface-ccrdcrsing  ty  cotsidc  r*P*»  I  *"*  1*^ 
an  a  r>psn:p  cannct  be  worked  in  about  ac  small 
size ':  I  wish  to  know  if  this  is  ccirect.  and,  if 
f=ai:  air-pump  cac::oc  be  wiirkcd  aa  well  as  a  Ii 
I  #h.;uld  msch  prefer  an  aii-ptm^p.  if  poarible; 
can't  :aie  cne.  can  I  c»:n  lease  the  steam,  so  as  to  1 
wav r  fcr  fteJ  ?  I  fefd  at  rresent  with  injector ; 
tTum  enfrine  into  condensing  one,  most  I  not  hav 
to  iraw  off  water  as  soC'U  as  condensed  ?  Aay 
instroctions  for  carrying  out  the  componndiiif,  i 
4c.,  WLUld  greatly  cblige— H.  G. 

[srsrs.:— a.W.  En«ine.-Can  aav  of  oorra 
me  the  dimeulona  of  the  new  oncside  cylSnde 
gauge  express  1'  Is  this  one  of  the  ocmpon 
ntmsbcr  is  9.  It  tock  out  the  5  10  pjn.  an  Fm^ 
—A.  T. 

[5757*9.}- Invalide*  Tricydaa.  — Az«  saa 
made  as  rotary  hand-power  tricycics  for  iavaUds, 
handle  driving  both  wheels  by  balance  geui 
handle  ratcheted  to  a.xle.  or  Itlt  wheel,  aa  anziliu 
about  3<in. ;  front  steerage  *—J.  COLBT. 

'575^0.3— Dentistry-— Wcnld  **  Dental  Befbr 
advise  the  works  to  stucy  to  enable  a  student  U 
LJ)£.  degree  in  deatistxy  ?— Refx.£X. 

:575$l.:-Wax  Caatin^a.— WfU  some  on 
numerous  rca-iers  tell  me  hew  I  can  harden  w 
get  a  sharp  impression  i  Ordinary  white  wax  i 
t-e  too  soil :  *f tcr  taking  an  impr^  asion  (aaj,  fnm 
the  h«ad  kLil  liair  are  somewhat  blurred.  I  thii 
wax  could  be  hardened  with  some  foreign  body  t 
would  be  overcome.  I  want  it  to  Icok  like  if 
cast :  how  mav  this  be  dose  ?  What  cokmr  cai 
the  white  wax  to  get  it  as  I  desire  ?— Bust  BKBi 

[575S3.]— Steam-jacketed  Cylinders.- 
of  our  engines  r  curTrS{K>ttdents  be  kind  enough 
mc  whether  it  is  uniTer.<«Ily  recognised  by  a 
engineers  that  the  best  system  ot  making  steaa 
cylinders  is  by  forcing  a  bush  into  the  outer  cam 
cylinder  ?  Where  are  the  air-vent  holes  made  tai 
ing?  Are  the  holes  geneially  filled  with 
covered  with  plates  ?— LOCO. 

[57583.]— Dynamo.— Would  Vr.  ?.  Bottom 

other  sulwcrlber  be  kind  enough  to  give  me  aoa 
tu  the  following  :— Some  time  ago  I  purchased  ai 
ings  for  a  «o-\'alled  1U>  candle-pcmr  dynai 
Pai-iuotti  ring  amMture.  I  woisnd  the  FJMLli 
t}Tie)  with  14 lb.  of  Xo.  16,  and  the  armature  w 
^\b.  of  Na  21!.  On  nmniug  the  machine  by  m 
lathe.  I  can  bart'Ir  obtain  current  sufflcltnt  to  U| 
candle  lamp.  I  have  tried  shimta  of  various  rcaii 
being  s^riei-wouud^  but  with  no  great  imp 
Have  I,  in  my  ij:n<Tance  cf  electrical  matt£n»  i 
fine  wire  >  The  mechanical  part  of  the  flttiag^n 
well  done.  an>l  the  inf  ulaliou  at  the  time  of  w:nc 
The  ring  is  of  i-ast-irou.  Would  a  laminated  on 
the  working  r— C.  E.  0. 

[575M.]— Dirnamo.— Will  some  kind  ek-ctri 
fay  where,  or  in  what  b.tk.  I  could  ftnd  out  hos 
late  thefiize  of  fitrld  mafnets.armi!ktnre.  and  gang 
uscil  iu  constructing  a  dynamo  to  do  a  given  i 
work.— H.  L.  C. 

[575S5.:-  Casting  Zinc— I  am  tzying  to  < 
articles  iu  zinc,  and  succeed,  as  far  as  casting  go 
soon  as  I  attempt  to  release  them  from  the  mooli 
to  pieces  (just  as  if  the  zinc  was  rotten).  What! 
know  is  if  any  reader  can  teli  me  how  to  do  < 
proixrly  ?  Ought  I  to  use  the  nioald  very  hoC,  a 
have  used  both  iron  and  brass  moulds ;  and  sihouh 
an  alloy  with  the  zinc  P—CaTBODS. 
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C67M6.]— Elwell-Parker  Aooamnlator.  —  Will 
Ir.  Bottone,  or  othen,  give  me  some  information  as  to  the 
Dweli-Parker  accumulator,  the  electrodes  of  which  are  of 
Bid  honeycombed  ?  I  am  going  to  make  an  accimiulator, 
nd  I  prefer  making  it  on  thia  principle,  as  the  time  and 
ronUe  taken  to  form  other  plates  U  considerable,  this 
ann  of  cell  only  requiring  to  be  charged  twice,  and  it  is 
ben  ready  for  use.  Will  yon  tell  me  how  to  make  the 
leotrodea,  and  whether  it  is  filled  np  with  red-lead?— 
LH. 

(S7C87.]— Olyoerlne  Barometer.— I  have  con- 
fcmcto  1  a  glycerine  barometer  after  the  mothod  described 
■  your  issue  of  the  11th  Sept^  but  find  it  quite  impossible 
Bmake  the  cork  air- tight  round  the  glass  tube  which  passes 
Immgh  it.  Could  any  kind  reader  of  the  **R.M."  inform 
M   how  this    diffloulty   would   be   best    overcome  ? — 

JIAXAGE. 

C67U8.]— Bnffine.— Will  any  person  give  me  the 
trake  and  bore  lor  a  i  h.-p.  horizontal  steam-engine,  as  I 
lopoae  to  make  an  engine  of  two  such  cylinders  working 
ide  by  side  ?  Also  the  size  of  a  boiler  and  furnace  for  the 
una,  to  be  made  of  iron  ?— A.  H. 

CS7M9.]— Inoandesoent  lAznpe.— Will  any  person 
rw  me  directions  for  makiug  incandescent  platinum 
of  5  and  10  candle-power,  with  8preugel  pump  ? — 


f!^ 


£A7f80.]— Piano.— I  have  a  very  old,  but  good,  trichord 
lano,  by  Broadwood,  but  the  strings  are  rusted.  Will  some- 
M  skdvise  me  where  to  get  the  best  strings  and  cost  of 
oae  for  six  octaves  ?  Would  silver  wires  be  better  than 
?  I  don*t  mind  a  little  extra  cost  if  strings  are  really 
T. 


£•7191.]— Photography.— In  intensifying  a  negative 
mtm  on  a  Fry's  special  instantaneous  plate,  the  result  has 


that  it  has  become  of  such  a  dense  copper  colour  that 
front  print  at  alL  Can  any  brother  reader  help  me  to 
1^  it  right?  The  developmeat  was  with  pyro^  soda 
itahite,  and  carbonate  of  potash ;  the  negative  was  fixed 
HO  hyiw.,  and  then  cleared  with  alum  and  citric  acid ; 
■d  it  wsa  intentifled  with  bichloride  of  mercurv  and 
amonia.  I  don't  think  want  of  washing  had  anything  to 
I  with  the  result— FSBTUSHiRE  Farmxk. 

(•7f9S.>- Blectrio  Motoni.~Gan  any  reader  recom- 
■nd,  by  personal  experience,  electric  motors  as  an 
■dent  means  of  drlvliig  a  lathe  of  about  5in.  centres :  and 
■o  tall  me  if  thev  found  them  at  all  troublesome  to  keep 
i  invking  order  ?— B.  B. 

CS7S93.]— Straiffhteninsr  Sheet-iron  Plates.— 

ni  any  reader  help  me  in  tms  query  ?  I  have  much  sheet 
OB  to  atraighten  34  gauge,  size  of  sheets  34ln.  square.  Is 
me  any  pulienlar  place  to  strike  the  iron  to  take  out  the 
■Okie,  as  the  tinners  call  it  ?  I  find  the  more  I  hammer 
^  the  worse  it  becomes.— Tikker  Jack. 

[•7S94.] — Gun  Boat. — ^I  am  about  to  mak  e  a  model  of 
JCJ3.  Northampton.  Would  some  kind  reader  oblige  me 
lUi  dimensions  of  her  hull  ?  I  should  be  very  thankful 
r  a  sketch  showing  where  the  guns  are  placed.  I  want 
I  make  it  as  perfect  in  detail  as  possible.— C.*  OODDARD. 

i(fi7595.]— Electric  Engine.— I  have  an  electric 
iKine,  composed  of  two  pair  of  electro-magnets,  3  by  1, 
Bed  at  opposite  sides,  and  a  drum,  Sin.  diameter,  with  five 
at  iron  armatures  therein,  and  capable  of  rotation,  but  I 

Ki0t  get  drum  to  rotate.  Suppose  counections  are 
og.  Will  any  of  your  readen  kindly  give  sketch  of  the 
meet  corrections  for  such  a  machine  and  battery  power 
iqalred  ?— Puzzlkd. 

£f7M6.1—Orffilinette.— Having  a  case  by  me,  I  wish 
it  for  an  org^uinette.  The  bellows  space  is  15in.  by 
I.,  depth  S4in.  inside  measurement.  Will  any  kind 
d  tell  me  If  I  can  get  bellows  power  enough  for  three 
of  S}  octaves  of  Monro  reeds  in  that  space  ?  Shape 
(  bellows,  with  sketch,  will  oblige.  Whether  would  be 
tmt :  waterproof  sheeting  or  American  cloth  for  the  same, 
?— A.  B.  C. 


[•7998.1— Ohemical 
hi  atomic  weight  of  all 


r67M7.]  —  Photographic  Camera.  —  I  thank 
'O.  V.  D.  B."  and  A.  Freyer  Evans,  Monmouthshire,  for 
hdx  replies  to  my  queries  relating  to  the  gelatine  bromide 
iKj  jdates  and  sensitised  paper.  Could  they  or  any  of  your 
Mdwn  inform  me  how  to  make  a  ^-plate  photographic 
pBMia ;  and  what  lens  would  they  recommend  for  general 
pwO^^^)"** l*°(^*<^P'f  (^°<1  copying)  for  an  amateur? — 

jjfUTBUB  FHOTOQRAPBBB. 

Problem.— Mallet  determined 

Inminium  :  1st,  by  estimating  the 

m  evolved  by  the  action  of  caustic  soda  on  the 

when  5*S36S  grams  aluminium  gave  5*SS6S   grams 

;  Snd,  by  analy^  of  the  bromide,  when  8'6493  grams 

'tne  bronude  required  10*4897  grams  of  metallic  silver 

precipitation.    Required,  the  at.  wt.  from  (1)  and  (S>, 

B  107-66,  Br  =  79-76,  0  =  16-96.— Cryolitk. 

rf7599.]— Gauge  of  Bailway.— Oan  any  reader 
■nrm  me  why  the  present  gauge  of  railway,  used,  I 
Mdlvre,  all  over  England,  was  originally  adopted,  especially 
■  to  tiM  ^in.  ?  Is  the  same  gauge  used  in  other  European 
i^natxies  ?— Liqtab. 

.  £17400.] — Oopper  Bronae.— What  is  the  commercial 
'of  precipitating  copper  (if  any)  in  the  state  of 
?— Cryoutk. 


[S7601.}— Mountinflr  Horses*  HoofiB.  —  Can  any 
seder  of  the  ^  £.  M. "  inform  mo  huw  to  mount  a  hoof  ?  I 
leda  favourite  fast-trotting  thoroughbred  marc,  who,  a 
vaek  or  two  since,  had  to  be  killed^  having  broken  her 
tg,  and  I  should  much  like  to  keep,  as  a  memento,  one  of 
wr  hoofs.  An  early  reply  will  greatly  oblige— NoiiTU 
CAXDOir. 

[67603.] — ^Waffgronette.  —  Will  any  correspondent 
SBOrm  me  how  to  nuiku  a  portable  frame  for  a  small 
vsglgonettc,  to  be  covered  with  a  waterproof  sheet  fur  wet 
vsather  ?— B.  Mellor. 

(67003.]— a. W.B.  Broad  Gktuflre.  -  Would  ^A 
mend  ot  the  Bone  sjhakers."  or  any  other  of  the  numerous 
MRvapondents  of  the  **  E.  M.,"  kindly  give  me  the  length 
[fliirine  and  tender  sepantely )  and  diuneter  of  boiler  of  a 
ikW.  broad-gauge  engine,  sucn  as  the  **  Great  Britain,**  or 
klie  **  DiBgoa  " ;  and  coold  they  also  tell  me  where  I  oonld 
■rt  a  photograph  of  one,  and  what  would  be  about  the 

|Blee  T--CI RKAT  BRITAIiT. 

[•7004.1— Oonstmotion  of  Xafflo  Iiantem.— To 
- ,  tiAXCArrKB,  OB  0THKB8.— Having  the  neoctnr/lsai 


for  the  above,  required  to  know  the  proper  distance  to 
place  them  from  each  other,  and,  from  reflector,  distance 
for  slide,  and,  if  not  asking  too  much,  rough  outline  of  the 
structure,  with  dimensions?  The  small  louses  arc  1) 
dian  there  being  two  of  them  inclosed  in  a  brass  framt; 
worked  by  rack  and  pinion.  The  lari^er  lenses  are  6^  dia. 
fastened  in  the  same  manner. — ONE  IX  A  Fix. 

[B7606.]— Difference  of  Power.— Would  some  of 
yoiur  many  readers  say  what  is  the  difference  of  power  in 
a  horizontal,  engine,  ISin.  dia.  cylinder,  30in.  stroke.  80 
rcvolutioDS  per  minute,  and  steam  pressure  401b.  per  square 
inch,  and  ooe  the  same,  12in.  dia^  revolving  on  shait  at 
3Uin.  dia.,  and  80  revolutions  per  niinuto,  with  401b.  steam 
pressure  per  square  inch  ?  This  would  be  equal  to  94'34in. 
travel  of  piston,  the  other  only  60in.  Also  if  the  same 
rules  will  apply  to  water  pressure  ?  Reply  in  plain  figures 
requested.— YOUKO  Engineer. 

[67606.] — Ijathe. — I  want  one  of  your  numerous  corre- 
spondents to  kindly  give  mo  a  sketch  in  your  valuable 
?iper  of  a  lathe  for  wood  and  small  iron  and  brass  work, 
he  height  from  ground  to  centre  of  chuck,  Sft.  6in. ;  total 
length,  3ft.  Sin. ;  centres,  about  6in.,  so  as  to  take  a  job  about 
9iin.  diameter.  I  should  prefer  an  A  frame,  flywheel 
about  2ft.  in  diameter.— ALEXANDER  Bamsay. 

[67607.]— I>3niamo.— To  Mr.  Eaves.- I  thank  Mr. 
Eaves  very  much  for  his  courteous  reply,  but  am  not  quite 
clear  yet.  The  small  machine  described  is  shunt-wound— 
that  is,  as  I  understand  it,  a  part  of  the  current  generated 
in  armature  is  sent  through  field  mag.,  not  coils,  wliile  the 
remainder  is  utilised  in  the  external  circuit.  Will  Mr. 
Eaves  klndlv  explain  how  that  particular  x)art  of  current 
is  shimted  urough  F.M.  coils  ?  Now,  in  compound  winding 
the  same  machine,  how  much  Ko.  14  should  be  used  for 
main  coils,  and  how  much  No.  SO  for  shunt  coiht,  provided 
arm.  is  wound  as  you  deecribe  ?  I  should  very  much  like 
to  construct  a  machine  as  I-suggcstcd — viz.,  60  amp.,  at  10 
volts,  and  would  feel  greatly  obliged  if  Mr.  Eaves  would 
assist  me.  I  am  actively  engaged  in  making  a  SO-Ughter, 
as  described.— Anolo-Dane. 

[67606.]— Polisher's  Qlase.— Will  someone  who 
knows  Idndly  give  me  a  good  recipe  for  glaze,  stating 
quantities  ?  I  have  been  in  the  habit  of  making  it  of  benzoin 
and  spirit,  but  it  does  not  always  turn  out  satisfactorily. 
Should  there  be  tovthing  else  in  ?  Gan  anyone  also 
explain  the  reason  that  in  using  glaze  in  repoliahing  it 
very  often  dries  quite  off,  and  leaves  the  surface  dull  and 
granular-looking  V  Sometimes  it  comes  right  as  it  dries, 
but  more  often  not.  It  seems  to  be  due  to  something  wnich 
has  been  used  in  the  previous  polishing,  perhaps  varnish. 
I  had  a  couch  back  recently,  in  which  part  came  up 
all  right  and  the  other  part  acted  as  I  have  described.  A 
little  advice  will  greatly  oblige— A  COUNTRY  Cabinet- 
maker. 

[67609.]— To  Mr.  Bottone. — Beferring  to  your  kind 
reply  (67476,  page  66),  what  proportion  of  the  circum- 
ference of  armature  should  the  pole-pieces  cover— that  is 
to  sav,  what  should  the  intermediate  neutral  spaces  be, 
dividing  the  two  pole-pieces,  and  about  what  measurement 
should  the  bridge-piece  be  at  the  top  of  FJL's  connecting 
them  ?— Tubal  Cain. 

[67610.]— Telephone  Transmitter.  —  Will  any 
correspondent  kindly  tell  me  why  in  both  a  Blake  and 
Croesley  transmitter  I  alwavs  have  a  jarring  sound,  which 
completely  destroys  the  distinctness  of  speech?  The 
sounds  are  loud,  but  indistinct,  and  a  person  at  a  distance 
of  10ft.  is  heard  speaking  with  the  Blake  transmitter  very 
loudly,  but  indistinctly.  The  carbon  used  in  both  cases  is 
carbon  pencil,  not  gas  carbon  (scurfing).  I  used  pencil,  as 
the  suruice  seems  much  more  homogeneoua  No  amount  of 
adjustment  of  the  Blake  transmitter  improves  matters. 
When  the  sounds  are  more  distinct  they  are  so  very  weak. 
Diaphraghm  is  of  sheet-tin,  2^  diameter,  about  l-32in. 
thick.  No  difference  whether  one  or  two  No.  S 
Leclanch^  cells  are  used.  Coil  has  22  primary,  40  secondary. 
Telephones  alone  work  well.  Can  anyone  Idndly  give  me 
a  hint  as  to  cause  of  trouble  ? — C.  L. 

[67611.]— Shunt.— To  Mr.  Bottone,  or  Others.—! 
have  a  series- wound  dynamo ;  could  I  arrange  it  for  charg- 
ing accumulators  and  electro-plating  by  connecting  up  as 
a  series  and  placing  a  resistance  of  Uermon-sllver  wire 
between  one  brush  and  field  magnet,  so  that  introduced 
resistance,  plus  resistance  of  fields,  equals  364  times  that  of 
amiitture  ?— Pax  Tobihcum. 

[67612.]— liOCOmotives.  —  Can  any  readers  of  the 
*'  E.  M. "  inform  me  if  there  are  any  lectures  given  on 
locomotive  and  marine  engines  in  the  neighbourhood  of 
Clapton ;  and  also  what  the  dimensions  are  of  the  640  class 
6.E.R.,  60  class  NJi.B.,and  880  class  Mid.  li.  ?— Piston 
Rod. 

[67613.]— Oonstmotion  of  Pommla.— Can  anyone 
answer  query  64207,  page  460,  Vol.  XXXTX. ?  A  corre- 
sjpondent  stated  the  answer,  which  I  gave,  in  a  slightly 
different  manner  (simply  putting  Sn*  Instead  of  (2n)>>,  and 
this  brilliant  effort  saved  the  query  from  appearing  in  the 
**  Unanswered  "  list,  so  that  it  may  have  escaped  attention. 
If  query  does  not  seem  clear,  please  refer  to  page  40,  Vol. 
XL.  If  I  suppose  that  3  hss  some  relation  to  216  similar 
to  tliat  between  6  and  1,000,  how  can  I  find  out  what  this 
relation  is  ?    Work  by  logarithms,  pleise. — Qlatton. 

[67614.] — BEjrdropathy. — I  have  been  most  anxiously 
cxpectinK  to  see  in  "Ours  *'  a  description  and  dimensions, 
&c.,  of  "  Ilinckloy  Man's  "  new  and  improved  hot-air  bath, 
and  am  sure  such  a  contribution  would  be  heartily  welcomed 
by  a  great  number  of  our  readers.  I  am  now  spending  a 
few  weeks  at  "  Smedley's  Hydropathic,"  and  am,  I  may  say, 
a  firm  convcit  to  hydropathy. — J.  H.  M. 

[67615.]— Coals  and  Fraud.— will  any  reader  kindly 
work  out  the  following  V— A  contractor  undertook  to 
supply  coals  at  228.  Gd.  per  tun.  He  delivered  them  by 
weight  in  socks,  each  sack  cstlmivted  to  weigh  3Alb.,  and  to 
contain  l^cwt.  of  coals.  If  the  £Ack8  really  weighed  7lb. 
each,  what  would  bo  the  money  value  of  his  fraud  on 
1,000  tons  charged,  and  what  was  the  increase  iwr  cent,  in 
the  price  of  coals  ?— Bogie. 

[67616.]— Damp  in  Underffround  Workshop.-  - 
I  purpose  building  an  underground  wurksiiop,  iiglit  and 
air  from  top  window,  situation  on  slightly  sloping  ground. 
Will  tome  person,  experienced  in  this  kind  of  construction, 
IdadiT  give  a  few  hints  as  to  wliai  precautions  are  uccei- 
wuj  m  irroliMling  dsmp  ?— Potev. 

[fTIIT]  Tajtn  TITheeLi.— Will  some  brother  re  idcr 
c(  tks  "^-  ^""^^a  akstoh  of  the  wheels  when  they  are 


in  their  position  on  the  traversing  frame  to  cut  a  screw  16 
threads  to  tho  inch,  right-hand  thread,  and  also  the 
differf  nt  position  of  the  wheels  to  cut  the  same  pitch  left- 
hand  thread,  with  a  leading  screw,  having  three  threads  to 
the  inch,  and  how  many  teeth  each  wheel  must  contain  ? 
—Turner. 

[67618.]-  -G.W.B.  liOCOS.— Can  any  reader  give  particu- 
lars and  drawing  of  either  the  old  B.  and  B.  9ft.  engines,  or 
the  G.W.B.  b.g.  coupled  engines,  as  I  have  not  got  the  back 
numbers  containing  the  illustrations  of  them  ?  Are  there 
any  engines  without  flanges  on  the  driving  wheels  running 
on  the  O.W Jl.  ?  I  saw  one  7ft.  single,  which  did  not 
seem  to  have  them  '/—A.  F.  0.  B. 

[67619.]— Compressinflr  Air.— With  undermentioned 
conditions,  could  you  tell  me  (1st)  to  what  pressure  I  could 
compress  air  in  a  cistern  one  cubic  foot  in  size ;  (2nd)  if, 
after  the  air  was  compressed  to  the  highest  point,  I  made 
a  hole  in  the  cistern  one  quarter  of  an  inch  square,  at  what 
height  could  I  maintain  the  i>reesure  in  the  clstera? 
Conditions  :— A  cistern,  one  cubic  foot  in  size,  inside 
measurement :  two  air-pumps,  with  levers  Sft.  long,  with 
fulcrum  1ft.  from  air-pumps,  piston  of  air-pomp  2in.  in 
diameter.  The  pumps  to  be  wrought  by  a  man  exerting  a 
power  equal  to  101b.  at  end  of  each  lever,  and  making  30 
strokes  per  minute  with  each  pump.— An  Ahateur  in 
Mechanics. 

[67620.]— Printing  Kaohine.— Could  any  of  your 
numerous  subscribers  help  nic  with  the  following  : — I  wish 
to  make  a  treadle  printing  machine,  to  print  about  8in.  by 
12in.  ?  I  should  be  greatly  obliged  if  anyone  could  help 
me  by  giving  working  drawings,  Ac. — Typo. 

[67621.]— Ohasinflr  Screws.— Will  any  reader  inform 
me  the  best  way  to  chase  screws  on  tubing  without  getting 
screws  irregular?  Also  way  to  grind  in  gas-cocks? — 
—Amateur. 

[67622.]— Oentrinflr  Cylinder.— To  "  Invicta  "  and 
Others. — ^I  have  a  small  engine  cylinder,  i^ln.  bore,  6in. 
crank,  from  centre  to  centre.  Would  any  of  our  kind 
readers  give  me  the  dimensions  of  air-pump  and  condenser 
for  the  above,  and  h.-p.  ? — S.  B.  B.  M. 

[57623.]— Casehardeninflr  lionff  Iron  Bods.  — 

Could  any  reader  inform  me  how  to  caseharden  long  rods 
of  iron,  2it,  long,  which  are  lin.  dia.  and  turned  to  }  dia. 
In  several  places,  lin.  broad  ?  What  method  must  I  use  to 
prevent  them  from  flying  out  of  truth.— J.  P.  C. 

[67624.]— IiegaL- A  peal  of  bells  has  recently  been  pnt 
npin  aBoman(^tholio  ohurchsteeple,sitnateinai)opalon8 
neighbourhood.  They  are  rung  every  morning  from  an 
early  hour  throughout  a  great  part  of  the  dsiy,  oanaiag 
sleepless  hours  to  late  risers,  and  terrible  annoyanoe  to 
invalids.  When  ringing  they  completely  put  an  end  to  all 
musical  attempts  over  a  larg^e  radius.  Is  there  any  law  to 
prevent  such  a  nuisance  ?  If  so,  hundreds,  if  not 
thousands,  of  us  will  feel  obliged  as  to  information  how  to 
enforce  it. — Musicus. 

[67626.]— Medical.— Advice  on  the  following  will 
much  oblige  : — I  am  of  a  nervous  temperament,  but  not 
grievously  so ;  still,  within  the  last  few  yosn,  mv  right 
hand  has  taken  to  shaking,  especially  in  the  morning.  I 
used  to  smoke,  and,  thinking  this  the  cause,  gave  it  up 
altogether.  I  am  very  moderate  both  in  eating  and  drink- 
ing, principally  vegetables  and  beer.  After  dinner  the 
shaking  ceases  ;  and,  strange  to  say,  my  kft  hand  is  never 
affected.  My  principal  occupation  is  writing ;  would  that 
have  anything  to  do  with  it  ?— Nervous. 

[67626.]— Oalonlation.— What  is  the  quickest  way  of 
converting  kilogrammes  per  square  millimetre  into  tons 
per  square  Inch  ?  Please  illustrate  by  converting  82  kilos. 
])er  square  millimetre  into  tons  per  square  inch.— Juan 

2LPT0HAL. 

[67627.]— Bicycle  Bace.— I  have  a  model  of  bicycle- 
race  clockwork.  The  inside  rider  stops  before  it  has  gone 
two  or  three  times  round.  It  appears  to  run  nprlght. 
How  can  I  i>revent  them  stopping  7  Would  a  rail  round 
to  keep  wheels  out  remedy  same  ?  I  have  tried  bending 
the  wire  which  reaches  to  rider  to  alter  same,  but  it  still 
runs  upright  and  locks.— Puzzled. 

[87628.] -Watch  Work.- Will  any  reader  kindly 
inform  mc  how  to  rivet  balance  to  staff  and  wheel  to 
pinion  V  What  kind  of  punch  is  used  ?— Is  the  operation 
precisely  the  some  in  both  cases  ?— A.  W. 

[67629.]— Waterworks  Acts.— To  Mr.  Wether" 
FIELD.— A  week  ago  a  fire  took  place  in  a  house,  which 
was  burned  down,  although  the  wateworks  main  went 
past  in  front  of  the  house.  The  nearest  hydrant  to  house 
was  300  yards,  and  the  fire  engine,  which  was  there  in  good 
time,  had  not  sufficient  hose.  They  had  to  fiood  a  ditch 
near  to  main  before  they  could  get  a  supply.  What  I 
want  to  know  is  :  can  the  local  board  not  compel  the  water 
company  to  put  in  hydrants  every  60  yards  or  so  V  Does 
Waterworks  Acts  of  1847  and  1863  not  compel  the  com- 
panies to  moke  provisions  for  a  good  supply  of  water  in 
case  of  fire  ?  The  private  Act  of  this  oom]iauy  says  nothing 
of  water  for  fire.  (Tan  the  Waterworks  Acts  of  1847  and 
1863  be  got  anywhere  ?— One  Anxious  to  Know. 

[67630.]— Water  Gauflre.— At  a  small  waterworks 
there  is  a  tank  that  holds  about  20,000  gallons  of  water, 
about  one  mile  from  pump.  How  is  tho  man  in  charge  to 
know  when  the  tank  i^  full,  as  he  cannot  see  the  tank  ? 
The  water  enters  the  tank  ut  bottom.  There  is  a  presduro 
gauge  on  air-vessel ;  it  works  very  unsteady,  and  docs  not 
tell  the  proper  height  of  water  in  tank.  Perhaps  some  of 
our  itMtders  who  are  in  charge  of  waterworks  at  a  distance 
will  let  us  know  how  they  get  to  know  when  their  tanV 
are  fulL— Water  Gauge. 


Wimshurst  Cylinder  Influence  Kachine. 
— With  reference  to  the  paragraph  in  last  week's 
issue  (p.  5ri)  stating  that  Messrs.  Tudabury  &  Sons 
were  introducing  an  entirely  new  form  of  the  Wima- 
hurat  machine,  Mr.  Wimshurst  writes  us  that  he 
has  made  cylindrical  machines  of  his  type  for  more 
than  two  years,  and  that  he  has  shown  them  to 
many  of  the  leading  scientists.  The  reason  why  he 
has  not  brought  them  into  prominent  notice  is  that 
ho  found  them  to  be  more  complicated  and  more 
costly  than  the  simple  plates,  lie,  however,  used 
the  circular  glass  shades  for  cylinders ;  but  hopes 
Messrs.  T.  may  liave  overcome  the  above-named 
difficulties. 
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WOOL  AND  WOOL  FIBBES.* 

IN  reviewing,  on  p.  842,  Vol.  XXXTV.,  Dr. 
Bownuui'd    "  StnictuTe    of    the  Cotton 

Fibre,"  we  mentioned  that  its  publication  had 
been  delayed  becaose  the  anthor  purposed  at 
one  time  to  add  some  chapters  on  wool.  No 
one  will  regret  that  the  two  works  have  been 
]iubliHhcd  sc])nratelf ,  for  they  are  examples  of 
the  Icind  of  tcchnicil  books  which  are  mnch 
wanted.  The  present  Tolume  contains  the 
fall  text,  with  additions,  of  five  lectures 
delivered  to  the  students  of  the  Bradford 
Technical  College  and  the  members  of  the 
Dyers  and  Colonridts'  Society  in  the  early 
port  of  this  year.  These  lectures  are  far  from 
exhaustive,  and,  an  no  one  knows  better  than 
Dr.  Uowmiin.  form  only  the  commencement 
of  a  scientific  investigation  of  the  natnre  and 
relations  of  the  cotton  sjid  wool  fibres,  so  far 
sa  their  sti-ucture  and  technical  applications 
ore  concerned.  A  wide  field  is  stiU  left  un. 
touched  ;  but  partial  knowledge  is  better  than 
none,  and  textile  workers  will  thank  Dr. 
Bowman  for  what  he  has  already  done  with 
much  labour  iind  cxjicrimentAl  research.  The 
author  is  a  microscopist,  a  chemist,  and  a 
trained  student,  as  evidenced  by  the  ''  D.Sc." 
after  his  name  ;  bat  he  is  more  than  is  implied 
by  those  facts,  for  he  has  himself  erected  and 
worked  all  the  machines  used  in  the  spinning 
of  worsted  yams,  and  is  consequeatly  justi- 
fied in  saying  that  he  is  bett«r  qnaliSed  than 
many  to  nndertake  the  work,  because  few  who 
have  hod  the  necessary  scientific  training, 
have  had  also  the  practical  experience.  Even 
Ur.  Bowman  hus  bod  to  relv  on  the  assist- 
ance of  friends  for  some  of  nis  facts — those, 
for  instance,  connected  with  the  breeds  of 
sheep,  &c.,  while  the  samples  of  vai 
yarns  and  wool,  which  formed  the  subjecta 
of  his  experiments,  were  snpplied  by  friends 
in  Bradford,  Halifax,  and  elsewhere.  The 
fimt  lecture  deals  with  the  im|K>rtance  of 
technical  knowledge,  withont  hinting  even  at 
the  ■'  necessity  "  for  State  aid  to  science,  and 

fet  Dr.  Bowman  writes  :  "  The  diiy  is  gone 
y  when  wo  can  expect  in  this  country  to 
hold  our  position  hs  a  mannfacturing  nation 
unless  we  bring  to  bear  npon  all  our  pm- 
oesBCH  the  advantages  which  a  thorough  know- 
ledge of  the  natnre  of  the  raw  materials 
which  we  aie  alone  can  give."  He 
ban  n  robust  faith  in  the  intelligence 
and  energy  of  his  countrymen,  and  asks 
for  a  sound  technical  education  and  as 
thorough  a  knowledge  of  the  raw  material  as 
can  be  obtained.  Ue  knows  that  sim|)le  ab- 
Mnce  of  knowledge  hat  in  the  past  been  pro- 
ductive of  much  annoyance  and  i)ecuniaiy 
loss  to  the  trade— where,  for  instance,  the 
lustre  of  the  wool  hn->  been  destroyed  by  the 
chemical  means  usctl  to  cleanse  it,  or  the 
Btajilo  boH  been  broken  and  destroyed  liy 
imperfect  construction  or  bad  setting  of 
machinery. 
•  The  spinner  and  weaver  ore,  as  a  rule, 
distinct  from  the  dyer  and  Snisher,  and 
the  former  seldom  consider  the  processe:* 
to  which  the  goods  are  to  be  submitted  by 
the  latter.  The  InRuencc  of  temperature 
npon  the  wool  fibre  is    a    very  important 

fioint  in  determining  the  after- strength  and 
astro  of  the  fabric,  as  well  .-ss  the  power  of  the 
fibre  to  receive  the  dye,  but  it  is  rarely  that 
tho  thermometer  is  requisitioned  in  the 
wosliing  process  to  determine  the  heat  of 
the  water.  Rule  of  thumb  is  to  test  by  tho 
hand  or  by  the  haphazard  turning  m  of 
steam,  a  process   which' Dr.   Bowman  saj-s, 


between  two  different  conditions  of  the  body 
I  or  two  different  individuals, .  will  not  be  the 
'  same  within  a  very  mnch  wider  range  than 
we  should  imagine  possible  without  making 
the  experiment.  What  is  wanted  is  an  in- 
telligent comprehension  of  every  process,  and 
the  co-ordinatioQ  of  each  to  the  after-treat- 
ment of  the  fibre,  so  that  every  step  shall  be 
a  step  in  the  right  direction,  and  none  of 
which  need  be  retraced,  or  require  a  subee- 
quent  step  to  correct.  Through  a  want  of 
knowledge  amongst  the  difEerent  workers  it 
not  unfrequently  happens  that  some  of  the 
means  employed  in  the  earlier  stages  of 
manufactare  are  absolutely  detrimental  to 
some  subsequent  process,  and  even  render  it 
impossible  to  achieve  tho  results  aimed  at. 
Between  fibres  of  vegetable  and  animal 
origin  there  is  one  great  chemical  difFeronce, 
for  the  basis  of  vegetable  cells  is  a  substance 
composed,  when  pure,  of  carbon,  In'drogen, 
and  oxygen,  which  has  very  little  amnity  for 
other  bodies,  and  which  can  scarcely  be  acted 
upon  by  any  reagents  except  strong  acids  and 
allolies.  This  substance  is  named  cellulose. 
In  all  animal  fibres  the  liase  is  uelatine  or  an 
albuminoid  allied  to  it,  which,  while  con- 
taining tho  same  elements  as  cellulose,  pos- 
sesses also  nitrogen  and  sulphur  :  hence  its 
structure  is  much  more  complicated.  Thi 
cells    of    v^etable    fibres    are   larger  than 


those  of    animal    fibres,    and    as    there 
consequently     a     greater    number     in 
given    length,    vegetable     fibres    have 
tenacity,   as   a  rule,    than   those  of    animal 
origin.     It  was  long   ago   discovered  that 
was  possible   to   do  wiUi  animal  fibres  what 
could  not  be  done  with   vegetable  fibres — 
felting,  for  instance  ;  but   it   was   not  until 
powerful  microscopes   were   brought  to   the 
assistance  of  the  mvestigator  that  the  cause 
of    the    different    behaviour  of    ap[iarently 
similar  fibres  (to  the  naked  eye)  was   under- 
stood.     There   are     mechanical    differences 
between  the  two  kinds  of  fibre,  and  there 
also  chemical  differences,  small  it  may  be,  but 
very  important  in  view  of   the   processes  to 
which  the  raw  material  is  subjected 
factory. 

In  order  to  render  this  matter  clear  to 
his  readers.  Dr.  Bowman  devotes  several' 
piages  to  a  descrijition  of  the  two  typical 
vegetable  fibres,  cotton  and  flax.  Cotton  is 
the  fibrous  material  which  envelops  the 
seeds  (fruit)  of  various  species  of  the  genu' 
Gossypium,  and  it  is  a  curious  fiict  that  cnlti 
vation  has  rendered  these  fibres  better 
adapted  for  the  work  they  are  called  upon  to 
perform  by  the  manufacturers  of  cotton 
goods.  When  examined  under  tho  micro- 
scope the  fibres,  as  they  are  removed  from 
tho  boll,  or  seed,  present  the  apjiearance  of 
continuous  twisted  and  flattened  or  collapsed 
tnbes  with  a  distinct  cellular  structure,  the 
specimens  token  from  a  whole  bole  of  cotton 
differing  only  in  regard  to  the  nature  of  the 
internal  cavity  of  ue  tube  and  the  thickness 
of  the  tube  walls.  In  immature  cotton,  the 
fibres  are  pellucid  and  ribbon-like  ;  but 
when  it  is  ripe  the  tube-walls  are  distinct 
and  well  defined,  with  a  more  roguh 
perfect  twist — the  peculiar  cliaracteristic  ujion 
which  depends  to  a  large  extent  the  power 
possessed  by  cotton  of  formizig  a  strong 
tjiread,  or  yam,  asit  is  technically  termed,— the 
friction  necessary  ti>  prevent  the  fibres  draw- 
ing out  when  under  te:i3ion  being  obtained  by 
the  interlocking  of  the  twists  of  the  fibres. 
Tlie  various  classes  of  cotton  differ  in  the 
amount  of  this  twist,  a.s  well  as  in  the  length 
1  fineness  of  tho  fibre,  but  tho  "  twist ''  is 
:  characteristic  feature,  and  makes  the  fibre 
eusy  of  detection  in  mixeil  goods.  American 
cotton  may  be  taken  a.s  the  tyjiical  fibre,  and 
that  has  an  average  length  of  one  inch,  with 
a  diameter  of  about  l-12fXlth  of  an  inch.  Sea 
Island  cotton  is  longer  and  finer,  the  diameter 
being  about  l-liilUlth  of  an  inch,  and  the 
average  length  1  Jin.  Perha|is  the  |irincipnl 
reason  why  cotton  holds  so  prominent 
a  jjlace  amongst  vegetable  fibres  is  the  fact 


that  it  requires  little  preparation  before  it  is 
ready  for  the  processes  of  manufacture.  As 
soon  OB  the  boll,  or  seed  capsule,  is  ripe  it  may 
be  picked,  and  the  separation  of  the  fibre 
from  the  boU  by  the  ginning  operation  is  oil 
that  is  necessary  to  produce  cotton  ready  for 
the  market  ;  in  the  case  of  most  other  vege- 
table fibres  the  stems,  branches,  or  leaves  of 
the  plant  are  used,  and  several  preliminary 
operations  are  required  before  the  raw 
material  is  ready  for  the  manufacturer. 
Amongst  animal  fibres,  silk,  from  its 
intrinsic  beauty,  is  the  most  important, 
and  Dr.  Bowman  devotes  some  pWeS 
to  it  ;  but  tho  wool  industry  covers  a  wider 
field,  and  is  certainly  of  more  interest  in  this 
country.  Silk  is  really  a  n  tiff  cued  gum 
secreted  from  the  body  of  a  worm  ;  wool  is 
an  entirely  different  substance,  and  more 
nearly  resembles  hair,  from  which  it  differs 
in  appearance  only  by  the  possession  of  a 
wave-like  structure.  Dr.  Bowman  introduces 
the  subject  of  wool  fibres  by  a  diascrtatioa 
on  hair,  in  the  course  of  which  he  introduces 
a  plate  showing  a  portion  of  a  human  hair 
magnified  176  diameters.  The  whole  surface 
of  the  hair  above  the  termination  of  the 
inner  root-sheath  is  coated  externally  by  a 
firmly  adherent,  thin  membranous  layer  of 
Aatj  imbricated,  epithelial  scales,  which  have 
their  free  margins  directed  to  the  unattached 
end  of  tho  hair  ;  but  in  order  to  see  these 
scales  and  to  comprehend  the  effect  they 
must  have  when  a  number  of  hairs  are  placed 
in  close  juxtaposition  it  is  necessary  to  treat 
the  hair  with  some  reagent,  which  to  a  certain 
extent  disintt^rates  its  coniponent  jiarts,  and 
allows  the  free  edges  of  tlio  scales  to  stand 
up,  as  it  were,  and  present  what  may  be 
termed  a  series  of  serrations  all  over  the 
fibre.  In  a  typical  fiiire,  such  as  is  obtained 
from  the  merino  sheep  (one  of  the  most  valu- 
able and  beautiful  of  all  animal  fibres],  the 
pointed  and  serrated  edges  of  the  epidermal 
scales  are  well  shown  under  a  power  of  250 
diameters  after  the  filire  iiiis  been  treated 
with  caustic  soda,  and  it  will  be  readily  under- 
stood that  if  two  similar  fibres  are  placed  close 
together  with  the  free  edges  of  these 
scales  pointing  in  opposite  directions, 
the  two  fibres  will  become  locked  together 
in  the  most  intimate  manner.  Wool  difFors 
from  hair  in  this  respect,  that  the  free 
matins  of  the  scidcs  are  much  longer  and 
deeper,  and  are  pointed  rather  than  rounded  ;' 
but  various  specimens  of  wool  also  differ 
amongst  themselves,  and  it  is  nolabte  that  in 
projiortion  to  tlie  care  taken  in  breeding — 
that  is,  in  securing  the  suniial  of  tho  fittest 
— so  does  the  fleece  of  the  sheep  contain 
fewer  liairy  fibres  and  inoie  true  wool.  These 
diffarences  in  tho  cliorocter  of  the  wool  ob- 
tained from  dilferent  kinds  of  sheep  being 
recognised,  the  importance  of  investigating 
in  Uie  scientific  manner  the  natnre  and 
]iroperties  of  the  various  raw  matei'ials  com- 
monly called  wool  becomes  at  once  apparent, 
and  that  is  technical  education  in  its  true 

We  cannot,  however,  follow  Dr.  Bow- 
man into  thLt  branch  of  the  subject :  we 
can  recommend  all  who  are  interested  in  tho 
woollen  trade  to  study  liis  work,  to  make 
original  investigations,  and  to  odd.  if  they 
can,  to  our  knowledge  of  the  snlijcct.  To 
many  it  may  seem  that  the  woollen  mann- 
facturc  is  practically  |iurfcct.  but  those  who 
know  most  about  it  ate  the  first  to  acknow- 
ledge that  there  is  a  great  deal  more  to  learn, 
es]iecially  in  connection  with  the  various 
|Toccsses  and  tlie  effects  of  some  oitcrations 
on  tho  subsequent  treatment,  notably  in 
dyeing.  To  place  students  in  a  jiosition  to 
ciuTy  on  the  work  m)  well  begun  by  Dr. 
Bowman  is  the  object  of  this  vufuine,  which 
is  a  model  of  what  a  technical  manual  should 
be,  and,  in  the  wonU  iii  the  author,  will,  we 
hope,  form  the  nucleus  arouml  which  will  be 
gathered  a  wider  knowle<)gc  Imth  of  the 
]>rinciiiles  and  processes  ciiiplnycd  in  the 
textile  arts. 
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THS    HATDOH    CUTTER    BAB. 

THIS  naefiil  appliance  bids  fair  to  come  into 
twe  in  the  workshope  of  amaMura  and 
oUiers  to  a  far  greater  extent  thui  appeared 
probable  when  Mr,  Hajdon  Smt  called  attention 
to  itsmsriL't.  Those  vrho  have  given  it  a  fair 
trial  have  fonnd  that  difficulties  attending  its 
use  are,  in  roality ,  imaginary,  and  that  not^bing 
can  eioeed  it  for  convenience  and  general  nti- 
lit;.  The  price  asked  has,  however,  rather 
Itood  in  ijie  wa;  of  its  adoption,  and  we  are, 
therefore,  glad  to  call  attention  te  th«  bar 
recently  iseoed  at  1(U.  6d.  bj  the  Brittuinia 
Oompanj',  of  Colcheater.  It.  is  got  up  in  a 
plkiu,  workmanlike  tonn,  enited  for  nae  and 
not  for  ornament,  and  is  acciUAtely  made  from 
B  pattern  bar  that  was  certified  correct  b;  the 


tinted  directions  for  its  use  and  for  grind- 
ing the  catters  are  sent  with  each  tool,  eo  that 
failnre  in  metal-taming  i4ill  be  almoxt  impoa- 
inble.  The  catters  of  )in.  square  steei  bar  can 
be    mad?   b;    the    amaCenr,  and  renewed   at 

Ettamrc  withont  the  use  of  a  forge,  rendeiing 
im  indci>endent  of  profeaaional  aasiatanoe. 

SixocUoDB  for  Uaing  the  Hajrdon  Ontter  Bar. 
"nte  shank  mtut  lie  Sat  on  the  table  of  the 

slide-reet  and  mnat  never  be  tilted  ap  at  either 
end  to  laitie  or  lower  the  point  of  the  tool. 

The  point  of  the  cntter  most  never  stand 
higher  than  the  level  of  the  t«p  of  the  bar,  and 
wul  work  best  low  down  in  the  sling,  as  there 
will  be  less  tendency  to  "  catch  in  "  and  break. 

If,  when  thos  placed,  the  point  (alls  below 
the  level  of  the  lathe  centres,  which  is  the 
height  at  which  it  is  to  stand,  the  sbanlc  of  the 
bar  most  be  blocked  np  with  a  parallel  bar  of 
metal  placed  under  it  npou  the  tool  plal«  of  the 

In  whichever  direction  the  tool  is  made  to 
tikverae  the  second  or  rollowing  edge  is  to  stand 
nearl;  parallel  to  the  work,— these  tools  not 
being  intended  te  be  used  as  "end-on"  tools, 
hat  as  distinctly  donble-edged  ones,  with  a 
leading  aad  a  following  edge  at  work  simol- 
tkneoosly,  the  following  edge  leaving  the  faoe 
of  the  work  is  a  highly  finished  state,  bright  M 
a  lookdQg-glasii  it  a  lubricant  is  need  with  the 
final  cat. 

In  order  to  place  the  second  edge  in  a  poaition 
approzimatiely  parallel  to  the  work  the  bar  can 
be  itid  at  any  desired  angle  on  OtB  table  of  the 
leat,  or  the  tool  can  be  groond  so  ad  to  bring  ite 
edges  into  the  required  position. 

For  merely  a  rough  cut  the  bar  ca: 
more  as  an  ''  end-on  "  tool ;  but  in  finishing,  the 
parallelism  of  the  second  edge  is  important. 

OxinOlnir  the  Outtora. 

The  principle  of  this  bar,  which  is  bent  i 
•definite  angle,  is  that  three  faces  require  ti 
gnnind— VIZ.,  two  lower  ones  to  give  olearance 
and  the  upper  face,  the  inclination  of  which 
determines  the  acuteness  of  the  two  cutting 
edgCM.  The  formation  of  the  two  lower  " 
prodncei  a  front  line  at  which  they  meet, 
upper  face  is  ground  to  a  given  angle  with 
this  front  line. 

The  plan  ang't — i.e.,  the  angle  at  which  the 
lower  faces  meet — ^may  be  of  any  desired  size  ; 
but  for  general  work  a  normal  angle  of  120°  it 
about  the  bent,  ai  it  will  give  a  stronger  point. 
than  one  of  UU',  the  latter,  or  a  still  Bnialler 
one,  being,  however,  uoceesary  for  getting  intii 
uomers  and  for  screw  cutting.  The  larger  thf 
aagto  ma<le  by  the  top  face  with  the  front  line 
already  alluded  to,  the  blunter  will  be  the  cut- 
ting edgc-i.  If  this  angle  is  5j'  the  cutting 
edgee  will  be  60^,  which  is  a  good  angle  for 


j;eneral  work  in  iron.  If  the  plan  angle  is  W 
,he  top  faoe  must  be  ground  to  ia°  with  the 
'rent  Une  to  give  the  same  angle. 

To  grind  Uie  lower  faces  to  give  proper 
Qearanoe,  the  cutter  is  raised  in  the  sling,  so  as 
.o  raise  the  point  somewhat  above  the  bar. 
The  bar  is  then  laid  on  a  block  of  wood  on  the 
jpindstone  frame,  of  such  thickness  aa  to  give 
II  clearance  of  about  3°.  The  thicker  the  block 
or  the  higher  the  tool  in  the  sling,  the  greater 
will  be  the  durance.  The_  two  lower  faces 
having  been  formed,  ^e  tool  is  to  be  taken  out 
i)f  tie  sling  and  reversed,  so  as  to  bring  the  top 
'  oe  outwards.    It  can  thus  be  heldand  ground 

r  hand  without  injury  to  the  aling. 

Angles  aie  easily  gauged  by  notohee  in  a 
piece  of  tin  or  <■■*■■""  steel  plato.  A  notoh  made 
with  a  saw  file  will  make  a  60°  gauge  for  cut- 
tingedges.  A  notoh  made  with  two  snch  files 
held  together  will  give  120°  for  the  front-angle 
;{auge  of  a  normal  tool.  There  are  also  some 
liles  sold  for  machine  knives  with  one  angle 
-if  120°,  and  two  of  30°.  If  the  pieoe  of  tin  be 
rihaped  as  a  triangle,  of  which  one  side  is  at 
.P  to  the  base,  this  will  also  form  a  gauge  for 
ihe  clearance  if  stood  on  the  lathe-bed  and 
brought  against  the  lower  faces — not  the/rant 
lint  of  the  cutters,  when  the  bar  is  in  its  place 
upon  the  rest. 


clock  by  simply  sending,  at  any  of  tit 
interrau  during  iJie  day,  tAe  req 
switch  the  clock  into  the  circnit. 
pose  the  hour  is  the  appointed  i 
tlien  at  any  hour  when  he  is  leai 
a  few  minutes  before  the  long 
reaches  the  XIL,  tlie  signalman  will  i 
request  for  the  Bwitoh,  and  when  the  n 
marks  the  completion  of  the  faonr,  the  i 
the  ngnal-cabin  will  be  antomatica] 
chronised,  the  long  band  being  moved : 
if  sloi^,  backward  if  fast  wiiei«  t«]i 
n  use  the  batteries  employed  wit 
oan  be  utilised  for  working  all  the 
in  a  building  ;  but  it  will  be  better 
separate  batteries,  which,  being  called  i 
six  seconds'  work  only  in  each  honr, 
fairly  expected  to  last  withont  rene* 
abont  two  years,  the  only  attention  i 
quire  being  the  addition  of  a  little  « 
Uiat  tised  for  the  solution  is  evaporat 
making  a  small  spring,  automatically 
~'  every  hour,  do  uie  work  of  the  heav 
springs  now  in  use,  a  great  deal  of  frict 
nnneoessary  strength  of  parte  are  obvial 
the  clooks  keep  better  tuue,  while  a  nu: 
cheap  clocks  can  be  easily  synchrDnis 
absolutely  correct  timekeeper. 


ATKINSON'S    DIFFERENTIAL 

ENanra. 

X  p.  272  of  the  last  volume  we  all 
the  novel  exhibit  amongst  gas- 
shown  by  the  British  Qas-Bngine  ai 
gineerii^Co.  (11)  Queen  Tiotoria-streei 
at  the  Inventions,     It  is  one  of  tihe  fi 


AN  SLECTRO-HECHANICAL    CLOCK. 

A8BLF.WINDISG  clock,  which  dispenses 
with  heavy  weighte  or  powerful  springs, 
and  can  be  trusted  to  keep  at  work  without 
attention  from  one  year's  end  to  another,  is 
certainly  a  desideratum,  especially  if  it  can  also 
be  synchronised  at  staled  intervals  with  a 
[naster  clock  or  regulator  keeping  absolutely 
(wrrect  time.  Such  a  clock  can  be  seen  at  29, 
[jeadenhall-buildiugB,  Leadenhall-street,  E.C., 
where  Mr.  B.  F.  Watkins  has  a  number  oon. 
naoted  by  wires  in  series  to  show  the  method  of 
regulating  all  the  oloolcs  in  a  factory     -     ' 

' ing  a  uniform  time  at  all  the  statioi 

ray  line.     Instead  of  using  the  lo: 

powerful  springs  necessary  for  eight^iay  clocks, 
we  find  here  a  smaU  spring  which  has  sufficient 
tension  put  upon  it  normslly  to  keep  the  clock 
to  which   it  is  attached  going  for  one  hour. 
Beneath   the    spring,   and   connected    to   its 
barrel  by   gearing,   is  a   little  eleotro-motor, 
worked  by  a  su^le   Leolanobi  oell,  which  at 
stated  times,   osually   at  the  houis,  is  set  in 
motion    for    six  secoikds,   and   puts   sufficient 
tension  on   the   spring   to   keep   the  clock  '~ 
notion  for  one  hour — that  is,  when  the  ma 
ipring  has   been  wound  by  tjie  action  of  the 
jlectro-motor,  there  is  sufficient  tension  in  tlie 
spring  to  last  for  two  hours.    At  each  hour,  or  at 
any  other  division  of  the   dial   to  which  the 
mechanism   may  be  set,  circuit  ia  made  with 
the  battery,  and  the  motor  at  once  begins 
wind  the   clock,  an  operation  which  occup 
six  seconds — a  very  little   power  snfficing, 
the  friction   is  reduced  to  a  minimum.    T 
contact  maker   is  ingeniously  contrived,  a 
any  desired  number  of  cloflks  may  be  arrang 
in  seiiee   ap  to  the  full  capacity   of  the  bat- 
tery.   In  practice,  however,  where  clocks  are 
arranged  m  series,  it  will  be  with  the  object 
of   synchronising   them   at   steted   interrals, 
whioh  may   be   at  any  position   of  the  long 
hand  on  the  dial,  and  each  clock  will,  there- 
fore, have   ite  battery  cell  working  the  mag- 
net and   armature  by  which  the  mechanism 
is  operated.     In   the   case  of  a   railway,  the 
ordinary  telegraph  lines  will  bo  ntilisbd,  and 
a   signalman  or   stationniaster  can   have  his 
clock  synohronisBd  with  t^  regulatei 


o- 


novelties  shown  at  the  Exhibition  ;  but 
mises  te  be  as  naefnl  as  it  Is  novel.  Th( 
was  Sled  by  Mr.  Atkinson  In  the  earl;  s[ 
this  year,  and  in  the  course  of  two  moo 
drawings,  patterns,  and  engine  were  | 
and  conq>leted.  In  these  circnmstanoe 
the  fact  that  the  engine  has  mn  m>  weV 
volumes  in  ite  favour.  Reoogniaing  t 
that  the  limit  of  economy  bt^  been  i 
with  the  well-known  Otto  engine,  the  ii 
of  this  novelty  detennined  to  strike  out 
line,  and  endaavonr  to  save  soma  ol  ti 
wasted  through  tha  w 
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to  the  cooling  action  of  tht)  walfir  on  tlis 
;r  and  its  contcntu.  IIo  obtained  his  ob- 
'  cansing  the  goaea  f<i  expand  mnch  more 
r,  thna  t^ttening  the  tiine  in  which  they 
coDt&ct  with  the  cooling  wnlU  of  the 
er :  and  in  accomplishing  that  he  devised 
gine  which  didponnes  with  alide-Y*lveB 
eir  gear,  and  in  which  the  wearing  parte 
the  simplest  nnd  most  easily  replaced 
causisting  as  the;  do  of  round  pinn  or 
gH  and  ptstona.  Fm-lher,  there  is  no  joint 
engine  that  is  ever  BUbjected  to  a  higher 
re  than  lolb.  The  perspective  engraving 
ive  an  idea  of  the  general  appearance  of 
gine.  and  the  diogranvi.  Figs.  1  to  4,  will 

0  oiplain  the  motions  of  the  piatons. 
cylinder  in  alternately  a  pomp  and 
rking     cylinder,     and     one    piatoii    it. 

a    working     piston     and    the    other 
mping    piston.      In     Fig,     1     the    two 
a  arc   close   together,    having    just    ex- 
the  residual    gaaes    from  the   previoua 
.    In   Fig,  3  the   pninpiag   piston  (that 
left)  is  sbown  trayelling  at  a  quickei 
he  working  piston,  and  drawing  in  I 
charge  of  gas  and  air,  throngh  a 
:    BQCtion    Tutve,   which,  as   it  is  : 
prcssare,  does  not  require  to   be  tight, 
ivoiding  trouble  in  the  matter  of  adjnst- 
03  well  OH  friction  and  ooaaeqnent  wear. 
ia  point,   or  a  little  later,   the  working 
closes  the   inlet  and  exhau;it  openingit, 
valve  having  sbnt  in  the  charge,  the 
is  compressed    to    about    GOtb.  by  the 
ce  of  the  working  piston.    Jnst  at  this 
nt  the  pnmping  piston  passes  the  igniting 
Fig.    S,  and  the   explosion  drives   the 
ng  piston  to  the  position  shown  in  Fig.  4. 
orfcing  piston  continues  ita  outward  move- 
opens  the  exhaust,  and,  being  followed  by 
ramping   piston,  the  residnal    gases   a 
a  ont,  and  the  pistons  return  to  positii 

1  in  Fig,  1.  It  will  be  noticed,  1, 
ig  carefully  at  Fig.  3,  that  during  the 
sion  tho  pomping  piston  may  be  said  '^~ 
'actically  stationary,  and  thus  acts  as 
ler  ooyer.  It  will  be  seen  also,  on  m: 
g  Figs.  2  and  4.  that  the  space  between  the 
IS  oconpied  by  the  exploded  charge  is 
L  larger  t.hnn  that  into  which  the  charge 
■awn  (Pig,  2)  1  consequently  the  original 
ata  are  eipaaded  to  nearly  double  the 
no,  and  are  emitted  at  a  mach  lower  pres- 
than  usual  with  engines  of  other  types, 
of  which  have  an  exhaust  pressure  of  as 
I  BB  401b.  This  expansion,  too,  takes  place 
jiQ-fonrth  of  a  reyolntlon,  and  the  rapid 
m  of  the  working  piston,  which  means 
CSS  time  for  the  charge  to  be  subjocted 
D  cooling  action  of  the  water-jacket,  ex- 
.V  theoretioaliy  the  cousiderable  economy 
ned  lu  the  "differential"  engine.  We 
rslond  that  about  4U  per  cent,  of  the  total 
;y  contained  in  the  gas  U  realised.  The  ig- 
g  tube  is  kept  red-hot  by  means  of  a  burner 
U!  Bunseu  type,  and  conBe<inontly  wears 

but  as  these  tubes  cost  a  merely  nominal 
it  is  oheaper  and  lc?s  tronblesome  to  re- 
:  them  than  it  is  t«  ulcan  one  of  the  ordi- 
slides.  At  first  sight  one  might  imagine 
:  was  a  great  denl  of  extra  friction  in  such 
igine;  but  an  examination  of  the  diagrams 
1  herewith  will  show,  when  it  is  remem- 
1  that  there  are  no  slide-valves,  that  the 
design  compares  favourably  with  others, 

r'vex  promise  of  being  as  useful  as  it  is 
For  inat&nce.  referring  to  the  positions 
tie  cnuik-pin  and  the  connecting-rods,  as 
m  in  Figs.  2  and  .1,  it  will  be  observed  that 
[g.  2  the  intake  charge  of  air  a   '  _ 

completed,  and  that  the  compression  here 
[nenoes  and  Is  continued  to  a  point  slightly 
ind  the  position  shown  in  Fig.  3,  when  the 
leuting-rods  are  in  a  straight  line.  During 
portion  of  the  cyole  the  motive  force  de- 
i  from  the  momentum  stored  np  in  the  fly. 
el  is  transmitted  through  tho  crank-pin 
oonnecting-rodsin  the  heat  possible  manner 
I.,  when  the  renistanoe  duo  to  compressing 

charge  is  slight,  the  motion  tianamitted 
ngh  the  "  toggle "  joint,  formed  by  the 
lecting-rods,  ia  (juick.  but  as  the  resiatance 
eases  Cowards  the  end  of  the  stroke,  and  the 
lecting-rods  straighten,  Che  motion  becomes 
'er  until  the  rods  are  actually  in  a  straight 
,  when  it   ceases  altogether.     Advantages 

similar  kind  are  obtained  in  other  portions 
le  cycle.    Thoa,  in  that  part  from  Fig,  4 


to  Fig.  1 ,  when  the  left-hand  piston  is  eilie 
the  prodoota  of  comboBtion  and  the  roaiat 
in  merely  nominal,  the  crank-pin  is  at  au 
position  B^4  to  give  a  very  rapid  motion  U. 
pumping  piston. 
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CHEinSTai  OP  PIQMEHTS -III/ 

By  J.  M.  THOUSOS,"F.R.a.E„  F.C.S., 
Demonstrstor  of  Chemistry  at   King's   College, 


NBXT  to  the  oehres.  tho  most  unportnnt  grDoi 
of  yellow  pigmentB  are  the  chmm«i,  whiol 


mrtslf^lcad, 


■d  by  tho  eombi 
he  ixnidition  of  cbramic  ai 

jinc,  b»riam,   itrontinm,  or  calcimn.      They  are 
divided  into  twoi  large  classes — namely,  "yellow" 
id  "orange"  chromes— and  I  must  content  myself 
ith  showing  you    penerally  how   those 
conditions  src  attained,  without  enteriiig 
atails  of  their  special  preparation.     The  jollnw 
inimea  may  he  obtained  by  the  precipitation  of  i 
lit  of  the  metal   from  which  the  chrumo  is  le 
quired,  with  noatral  potassium  cbTomate,  at  jot 
we  on  the  table  bafure  you.     In  this  jar  I  bavc  i 
solution  of  barium  nitrate,  which,  un  the  additioi 
of  a  solution  of  potaaiiom  chromate,  yields  as  i 
brUliant  yellow  precipitate  of   barium   chromat* 
In  tho  same  waj  the  lead  chromato  may  be  pre 
pared,  and  obtained   «»  a  yellow  powder  of  cou 
aiderable    brilliancy    and    density.      The  ohromi 
which  we  have  here  prndneed  is  what  ia  technically 
termed  "  lemon  ohrcJne,"  but  by  mixing  this  with 
some  other  white  pigment  a  lighter  shade  may 
made.    This  is  generally  done  by  mining  with  le 
flolpbate.  and  we  must  not,  in  aacb  a  mixtu 
regard  the  sulphate  of  lead  added  as  placed  thf 
for  the    pnipoie  of  adnlteratinn,  hut  oidy  ai 
diluent  to  the  chrome  calonr.    The  cbramate« 
bariom,  lioo,  strontiom,  and  calcium    all  possi 
shades  comparable  with  that  of  the  lemon  chroi 
Orange  CAromM.— These  pigments  oooslBt  of  1 
basic  lead  chromate  obtained  by  Blight  diffcreni 
in  the  method  of  pieparatinn,  and   are  generally 
formed  by  boiling  the  neatral  chromate  with  caustio 
alkali,  by  which    means  the  chromala  assooiatcd 
with  an  additional  quantity  of  lead  oiide  ia  pro- 
duced.    The  formation  of  a  simple  orange  chrome 
in  be  easily  shown  to  yon  by  boiling,  as  I  now  do, 
_  little  of  the  lemon  chrome  with  caustic  lime  ;  you 
sec  that,  aa  the  temperature  rises,  a  darkening  in 
colour  takes  place,  whioh  may  ba  mcreaaed  at  will 
bystill  further  heating.     If  we  regard  the  neutral 
lead  ohromat*  as  poaaesBiog  tho  chemical  eomposi- 
ion  PbCrO,,  tho  orange  ehrome  formed  from  it 
roold  have  the  oompoaition  (PbCrO,.     PbO),  and 
fill  evidently  be  produced  by  proecsaea  of  oxlda- 
ion.    In  fact,  one  of  tho  methoda  adopted  for  ita 
reparation — namely,  that  one  in  whioh  it  is  formed 
y  adding  the  neutral  afaromate  to  ordinary  nitre 
_tt  a  red-hot  crucible — depends  on   this   property. 
The  objection  to  the  chroroea  aa  pigmenta  depends 


yellow  orpimont,  or  "  King's  yellow, "  and 

-   yellow, '    the    lirst    of    these   Iwing  a 

IE     ci.^onic,    the     second,    sulphide    of 


Kiny'i  Y^loa  may  bo  formed  by  siibliming 
igether  Eowera  uf  sulphur  und  aracDious  acid,  oc 
y  making  a  solution  <rf  arscnioos  acid  in  waleE 
::idalatrd  with  hj-druchloriu  acid,  and  passing  a 
jrrent  uf  sidphurstted  hydrogen  throagh  the 
ilntion.  Tho  pigment  ubCaiiifld  inlioth  iMUes  bM 
le  arsenic  teraidphide  for  its  basis,  but  the  hudy 
prepared  by  aublimation  generally  contains  >imaU 
'  ties  of  free  arseniotta  acid.  Kinc's  yellow 
but  a  poor  pigment  without  much  dnrahility, 
ben  containing  free  arscnious  acid  is  poisoii' 
Another  yellow  may  he  formed  bom  ancnic 
by  fusing  together  lilharjre  (lead  oii'ie)  and 
-  -'bus  acid,  and  i«  sold  under  the  name  of 
ral  and  arsenic  ycUnw";  tiie  fBHfd  mass 
be  thutouihly  ground  to  secure  perfect 
homogeneity  of  the  pigment. 

1  rrffoio.— Sulphide  of  cadmium  prepared 
ir  similar  to  that  indicated  for  King's 
ly,  I  think,  be  regarded  as  one  of  the 
anent  of  the  yellow  pigments.  It  mixes 
well  with   other  colours,  and.  ns  it  is  not  e»sili[ 


ncy  t 


1,  u«  uw  „,™„^o,  ™  >.w^..>..ate  lead 
pigments.  It  may  be  obtained  in  different  shades, 
according  to  the  proportions  in  which  the  in- 
gredients forming  it  are  taken,  this  cm^'titntina  a 
little  difficulty  m  its  preparation  for  the  trade. 
You  can  readily  judge  of  tho  ease  with  whioh  it 
may  be  obtained  by  my  adding  some  sulphnrctted 
bydnwen  to  this  large  veaael  of  water,  containing 
a  little  of   a  salt   <3  oidmiam,  when  a   brilliant 

¥dlow  precipitate  of  cadmium  sulphide  i«  obtained, 
he  last  yellow  pigment  to  which  I  would  apeciolly 
draw  your  attention  is  the  one  which  is  sold  uiidcr 
the  name  "Aureolin.'"     It  is  a  aomewhat  complex 
compound  produced  by  the  prcGipitBtii.ha  of  a  salt 
of  ue  metal  cobalt  with  putasaiiim  nitrite^  when 
the  solution  ia  atrongly  acid  with  acetic  acid.     In 
this  flask  I  have  eucb  a  solution  of  oob.'Ot  anlphalM 
rendered  acid  with  acetic  acid ;  to  this  I  now  add 
excess  of  potasaiom  nitrite.     At  first  no  precipitate 
is  seen,  bnt  on  atarfding  a  brilliant  yellow  powde^ 
consiattng  probably  of  the  denble  potaaainm  ana 
cobalt  nitrite,  bcgina  lo  be  formed,  this  increasinp 
on  the  mixture    being  allowed  to  ataniL      This 
pigment,  when  prepared    in  a   pure  condition,  *■ 
strongly  to  be  recommended,  it  it  U  entirely  UB- 
BCted  upon  by  gaaes  containin"  oulphnrj  and,  when 
~  I  a  pare  condition,  withstanda  the  action  of  weak 
Ikafies,      Variona  other   bodies  yield   us  yellow 
igmenta  of  greater  or  lens  briH  iancy  and  durability, 
ichaa  Tnruer'a  yellow,  and  the  yellows  sold  under 
ic   names    of    Caaael.    Hontpclicr,    and    Verona 
oUowa,  whioh  arc  all  oiycblorides  of  lead,    Thcj 
tc  not  worthy  of  special  notice,  and  I  will  thero- 
irc  content  myaelf  with  merely  mentioninc  the». 


en,  pro, 


te  this  darkening  effect,  and.  if  in 
solvent  action  on  the  sabatance. 
nir«e,  formed  by  lead  chromate  are 
tionof  eolphuretted  hydrogen 


Prooeaaes  of  redncti 


to  them  a  slight 

ing  product  oy 

■-       olourmi-'- 

ity  of  It 


Ths  colonrs.  of 

sabjeettothe  ai 

gas  aa  other  lead  pigme 

alao  aSect  the  chromes,  givme 

green  tint ;  such  a  reduction   be 

organic  aubatancca  with  which  t 

mixed.     1  have  here  a  small  qi         , 

chrome,  whioh  I  mil  in   this  tube  with 

atrung  hydroehloric   add    and  alcohol,  nht 

perceive  that,  on  boiling,  tie  colour  rapidly  cl      __ 

the  chromate    being    dissolved,  and,    tinally,  the 

mixture  changing  to  a  green  colour,  this  reductior 

being  produced  by  the  alcohol.    The  admixture  o 

other  bodiea  with  the  chromate  of  lead,  such  a 

calcium,  or  lead  sulphates,  doea  not  seem  to  intei 

fere  wiln  the  colour  unless  carried  to  too  great  a: 

extent,  as  ia  done  in  tie  case  of  "Cologne  yellow, 

bodies.       Before    leaving    the    yellow    pigment 

might  be  mentioned,  fram  tic  brilliancy  of  it 
colour,  bnt  whioh  is  not         ' 


lead  nitrate  and  potassi 
beautiftd  canary-colour 
able  body,     ""i-- -i— 


This  pi 


withn. 


■  Bolotions  of 

1  precipitate  of  conaidcr- 
,  apart  from  itr 


a  gaaea, 


:a«ay  * 


lublt 


.  CM-stalJ 


irtcd  into ! 
variety,  which  is  depoaited  in  that  c 
cooling.    Other  yellow  coloora  containing  lead  ai 
found    in  the    pigmenta    formed    from    Maaaici 
(PbO),    and    in    "Tamer's    yoUow,"    which 
apparently  an  oiychloride  of  \i*A,     I  now  come  < 
two  yellow  pigmeuls   whioh  are  definite  in  the 
composition,  and,  in  one  case,  permanent  inoolom 


(■  deliTcnd  beluie 


Th. 


lidcration  uf  c 
and  bloc  coloui 
of  tho  mure  cc 
;ordine  to 
propertdea : — 

PlOlIBKTS  Di 

Orpjment  (arsenic  t 
phide). 

Realgar. 

Mercury  biniodide. 

Turbith  mineral. 

Lead  arscnite. 

Load  oxTchloridc. 
■aA  anlphate. 

Cobalt  araeniatc. 

Veidigria      (copper- 
acetate  J. 


Copper  chromate, 
Purple  red. 
Thenard'a  blue. 


Carbonate  of  lime . 
Barium  sulphate. 
YeUow  and  red  ochre. 


Vandyke  brown- 
Haw  umber. 
Burnt  umbei. 


pigmen 
le.  folio- 


yielding  us 
g  tablea  givi 


FIEST    GROUP. 
t   UANOKBOrS  TO    HEALTH. 
White  lead. 


tieelo'i    green    (copper 


Antimony  oiychloride. 
Cadmium  sulphide. 
Smalt, 


Raw  sienna. 

Burnt  sienna. 

Cologne  ur  Cassel  earth. 

Sepia, 

Ivory  andlamp  blacks. 

Indian  ink. 

Coloothar, 

Indigo. 

Terra  vorte. 
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BRITISH    ASSOCIATION. 

THE  ADDBESS  IN  MECHANICS. 

THE  address  in  Sectirm  G  was  delivered  by  Mr. 
B.  Baker.  M.I.C.E.,  president  of  the  section. 
In  the  courRC  ot  his  remarJcs  he  said : — Professor 
Rankinc,  addressing  yon  thirty  years  ago,  said  it 
was  well  understood  that  questions  of  pure  or 
abstract  mechanics  form  no  part  of  Uie  subjects 
dealt  with  in  this  section.  With  characteristic 
clearness  of  conception  and  precision  of  language 
he  told  you  what  the  term  **  mechanicid  science  '* 
meant,  and,  after  thirty  years*  interval,  his  words 
may  be  recalled  with  advantage  to  every  one  pro- 
posing to  prepare  an  address  or  report  for  this  sec- 
tion. ^*  Mechanical  science,"  said  Prof.  Rankine, 
"enables  its  possessor  to  plan  a  structure  or 
machine  for  a  given  purpose  without  the  necessity 
-  of  copying  some  existent  example ;  to  compute  the 
'tbooroticid  limit  of  the  strengtn  and  stability  of  a 
.  structure  or  the  efSciency  of  a  machine  of  a  par- 
ticular kind ;  to  ascertain  how  far  an  actual  struc- 
ture or  machine  fails  to  attain  that  limit,  and  to 
discover  the  cause  and  the  remedy  of  such  short- 
coming; to  determine  to  what  extent,  in  laying 
down  principles  for  practical  use,  it  is  advantageous 
for  the  sake  of  simplicity  to  deviate  from  the  exact- 
ness required  by  pure  science ;  and  to  judge  how  tar 
an  existing  practical  rule  is  founded  on  reason,  how 
far  on  custom,  and  how  far  on  error."  There  is 
thus  an  ample  text  for  many  discourses  :  but,  as  I 
am  not  writmg  a  treatise  on  engineering,  but  merely 
delivering  a  brief  address,  I  will  oonmie  my  atten- 
tion at  present  to  a  particular  case  of  the  branch  of 
mechanical  science  referred  to  in  the  last  clause  of 
Prof.  Ranldne's  definition,  and  will  ask  you  to  con- 
sider how  far  the  existing  practical  rules  respecting 
the  strength  of  metallic  oridges  are  "  founded  on 
reason,  how  far  on  custom,  and  how  far  on  error." 
The  first  question  obviouuv  is,  What  are  ^e  rules 
adopted  by  engineers  and  Government  departments 
at  the  present  time? — and  it  is  one  not  easily 
answered.  I  have  for  some  time  past  been  receiving 
communications  from  leading  Gontinented  ana 
American  engineers,  asking  me  what  is  my  practice 
as  regards  the  admissible  intensity  of  stress  on  iron 
and  steel  bridges,  and  in  replying  I  have  invited 
similar  communications  from  themselves.  As  a 
result  I  am  able  to  say  that  at  the  present  time 
absolute  chaos  prevails.  The  old  foundations  are 
shaken,  and  engineers  have  not  come  to  any  agree- 
ment respecting  the  rebuilding  of  the  structure. 
The  variance  in  the  strength  of  existing  bridges  is 
.  BHoh  as  to  be  apparent  to  the  educated  eye  without 
any  calculation.  If  the  wheels  of  a  miniature 
brougham  were  fitted  to  a  heavy  cart  the  incident 
would  excite  the  derision  even  of  our  s^eet  boys, 
and  yet  equal  want  of  reason  and  method  is  to  oe 
found  in  hundreds  of  bridges  in  all  countries.  It 
is  an  open  secret  that  nearly  all  the  lar^e  railway 
companies  are  strengthening  their  bridges,  and 
necessarily  so,  for  I  could  cite  cases  wnere  the 
working  stress  on  the  iron  has  exceeded  by  250  per 
cent,  that  considered  admissible  b^  leading  Ameri- 
can and  German  bridge-builders  m  similar  struc- 
tures. In  the  case  of  old  bridges  the  variance  in 
strength  is  often  partly  due  to  errors  in  hypothesis 
and  miscalculation  of  stresses.  In  the  present  day 
engineers  of  all  countries  are  in  accord  as  to 
the  principles  of  estimating  the  magnitude  of  the 
stresses  on  the  different  members  or  a  structure, 
but  not  so  in  proportioning  the  members  to  resist 
those  stresses.  The  practical  result  is  that  a  bridge 
which  would  be  passed  by  the  English  Board  of 
Trade  would  require  to  be  strengthened  5  per  cent, 
in  some  parts  and  (>0  per  cent,  in  others  before  it 
would  be  accepted  by  the  German  Government,  or 
by  any  of  the  leading  railway  companies  in  Ame- 
rica. This  undesirable  state  of  affairs  arises  &om 
the  fact  that  in  our  own  and  some  other  countries 
many  engineers  still  persistently  ignore  the  fact 
that  a  bar  of  iron  may  be  broken  in  two  ways — 
namely,  by  the  single  application  of  a  heavy  stress 
or  by  the  repeated  application  of  a  comparatively 
light  stress.  An  athlete's  muscles  have  often  been 
likened  to  a  bar  of  iron,  but,  if  "fatigue  *'  be  in 
question,  the  simile  is  very  wide  of  the  truth.  In- 
termittent action — the  alternative  pull  and  thrust 
of  the  rower,  or  of  the  labourer  turning  a  winch — 
is  what  the  muscle  likes  and  the  bar  of  iron  abhors. 
Troopers  dismount  to  rest  their  hordes,  but  to  re- 
lieve a  bar  of  iron  temporarily  of  load  oxdy  serves 
to  fatigue  it.  Half  a  century  ago  Braithwaite  cor- 
rectly attributed  the  failure  of  some  girders,  carry- 
ing a  large  brewery  vat,  to  the  vessd  being  some- 
times full  and  sometimes  empty,  the  repeated 
^deflection,  although  imperceptibly  uow  and  wholly 
free  from  vibration,  deteriorating  the  metal,  until, 
in  the  course  of  years,  the  girders  broke.  These 
girders  were  of  cast  iron ;  but  it  was  equally  well 
known  that  wrought  iron  was  similarly  affected, 
for  in  1812  Nasmyth  called  the  attention  of  this 
section  to  the  fact  that  the  **  alternate  strain  "  in 
axles  rendered  them  weak  and  brittle,  and 
suggested  annealing  as  a  remedy,  he  having 
found    that    an    aide    which    would  snap  with 


one  blow  when  worn  would  bear  eighteen 
blows  when  new  or  after  being  anneaded. 
Soon  after  the  introduction  of  wrought-iron 
bridges  on  railways,  the  testimony  of  practical 
working  was  add<>d  to  that  of  experiments.  In 
1818  several  girder  bridges  of  unduly  light  propor- 
tions were  erected  in  America,  and  one  of  66ft. 
span  broke  down  under  the  action  of  the  rolling 
load.  Again,  in  early  American  timber  bridges 
the  vertical  tie-rods  were  often  subject  to  stresses 
oscillating  between  1  ton  and  10  tons  per  sauare 
inch  and  upwards.  Many  of  these  broke,  as  dia  also 
the  suspension  bolts  in  platforms  subjected  to 
similar  stresses.  In  my  own  experience,  dozens  of 
broken  flange-plates  and  angle-bars,  and  hundreds 
of  sheared  rivets,  have  been  the  silent  witnesses  of 
the  destructive  action  of  a  live  load.  Like  evidence 
was  afforded  by  early  constructed  iron  ships  de- 
ficient in  girder  strength.  Under  the  alternating 
stresses  due  to  the  action  of  the  waves  weaknesses 
not  at  first  apparent  would,  in  the  course  of  time, 
be  developed,  and  additional  strength,  in  the  way  of 
stringers  and  otherwise,  become  imperative.  If 
none  of  the  preceding  evidence  had  been  fortii- 
coming,  the  result  of  the  historical  series  of  experi- 
ments carried  out  by  WOhler  for  the  Prussian 
Ministry  of  Commerce  would  alone  be  conclusive. 
For  the  first  time  a  truly  scientific  method  of  in- 
vestigation was  followed  and  an  attempt  was  made 
to  determine  the  laws  governing  the  already  proved 
destructive  action  of  intermittent  stresses.  In 
previous  experiments  the  bar  or  girder  was  alter- 
nately fully  loaded  and  wholly  rdieved  of  load. 
WOhlcr  was  not  satisfied  with  this,  but  tested  dlso 
the  result  of  a  partial  relief  of  loaa.  The  striking 
fact  was  soon  evidenced,  on  testing  specimens  under 
varying  tensions,  that  the  amount  dE  the  variation 
was  as  necessary  to  be  oonsidered  as  that  of  the 
maximum  stress.  Thus,  an  iron  bar  having  a  tensile 
strength  of  24  tons  per  square  inch  broke  with 
about  100,000  applications  of  a  stress  varying  from 
nil  to  21  tons,  but  resisted  4,000,000  applications  of 
the  21  tons  when  the  minimum  stress  was  varied 
from  ni7  to  11^  tons.  The  altenations  of  stress  in 
the  case  of  some  test  pieces  numbered  no  less  than 
132,000^000 ;  and  too  much  credit  cannot  be  bestowed 
by  engmeers  upon  Wdhler  for  ihe  ingenuity  and 
patience  which  characterised  his  researches.  As  a 
result,  it  is  proved  beyond  all  further  question  that 
any  bar  or  beam  at  oast  iron,  wrought  iron,  or  steel 
may  be  fractured  bv  the  continue  repetition  of 
comparatively  smaU  stresses,  and  that,  as  the 
differences  of  stress  increase,  the  maximum 
stress  capable  of  being  sustained  diminishes. 
Hundreds  of  existing  railway  bridges  which  carrv 
20  trains  a  day  with  perfect  safety  would  break 
down  quickly  under  20  trains  per  hour.  This  fact 
was  forced  on  my  attention  nearly  20  years  a^o  by 
the  fiacture  of  a  number  of  iron  girders  of  ordinarv 
strength  under  a  five-minute  tram  service.  Simi- 
larly, when  in  New  York  last  year,  I  noticed,  in  the 
case  of  some  hundreds  of  girders  on  the  "  Elevated 
Railway,"  that  the  alternate  thrust  and  pull  on  the 
central  cliagonals  from  trains  passing  every  two  or 
three  minutes  had  developed  weaknesses  which 
necessitated  the  bars  being  replaced  by  stronger 
ones  after  a  very  short  service.  Somewhat  uie 
same  thing  had  to  be  done  recently  in  this  country 
with  a  bridge  over  the  TreniL  but  the  train  service 
being  small  the  life  of  the  oars  was  measured  by 
years  instead  of  months.  If  ships  were  always 
amongst  great  waves  the  number  going  to  the 
bottom  would  be  largely  increased.  £>r,  according 
to  Mr.  Jehi^  late  of  Iiloyd's,  many  large  merchant 
steamers  afloat  are  so  deficient  in  longitudinal 
strength  that  they  are  liable,  under  oertam  condi- 
tions of  sea.  to  be  strained  in  the  upper  works  to  a 
tension  of  zrom  8  to  9  tons  per  square  inch,-  and  to 
a  eompression  of  from  6  to  7,  tons — stresses  whidi 
the  en>eriments  already  referred  to  provcjd  would 
cause  ndlure  after  a  definite  nnaber  of  ripetitions. 
Similarly,  on  taking  ground  or  beiqg  db^-dooked 
with  a  heavy  car^o  on  board,  it  hat  been  shown 
that  vessels  are  liable  to  streisef  ti  over  11  tons 
per  square  inch  on  the  reverse  frames,  but  no 
permanent  injury  results  from  such  high  stresses, 
because  the  number  of  repetitions  is  necessarily 
very  limited.  It  appears  natural  enough  to  everv 
one  that  a  piece  even  of  the  toughest  wire  shoula 
be  quickly  broken  if  bent  backwa^  and  forward 
to  a  sharp  angle ;  but,  perhaps,  only  to  locomotive 
and  marme  engineers  does  it  appear  equally  natural 
that  the  same  result  would  follow  in  time  if  the 
bending  were  so  small  as  to  be  auite  imperceptible 
to  the  eye.  A  locomotive  crank  axle  bends  but 
l-d4th  of  an  inch,  and  a  straight  driving  axle  the 
still  smaller  amount  of  l-64th  of  an  inch,  under  the 
heaviest  bending  stresses  to  whidb  they  are  subject, 
and  ^et  their  life  is  limited.  During  the  ye«r  1883 
one  iron  axle  in  fifty  broke  in  running,  and  one  in 
fifteen  was  renewed  in  consequence  of  defects. 
Taking  iron  and  steel  axles  together,  the  number 
then  in  use  on  the  railways  of  the  United  Kingdom 
was  14,848,  and  of  these  911  required  renewal 
during  the  year.  Similarly,  during  the  past  three 
vears  no  less  than  228  ocean  steamers  were  disabled 
by  broken  shafts,  the  average  safe  life  of  whieh  is 
said  to  be  about  three  or  four  years.    In  Mher 


words,  experience  has  proved  that  a  xery  moderate 
stress  alternating  from  tension  to  oompreseion,  if 
repeated  about  one  hundred  million  times,  wiU 
cause  fracture  as  surely  as  a  sharp  bending  to  an 
angle  repeated  perhaps  only  ten  times.    I  have  my- 
self  made   many   experiments   with    a    view  to 
elucidate  the  laws  affecting  the  strength  of  iron    ;  -* 
steel  work  subject   to   frequent    uternati^'       l 
stress.    Perhaps  the  most  suggestire  series  was  uue 
in  which  I  subjected  flat  steel  bars  about  8ft.  long, 
in  pairs,  to  repeated  bending  until  one  bar  broke, 
ana  then  testing  the  surviving  t>ar  nnder  direct 
tensile  and  compressive  stresses  to  ascertain  to  what 
extent  the  metal  had  deteriorated.    It  had  cone 
under  my  notice,  as  a  practical  engineer,  that  if  tiw 
compression  members  of  a  structore  were  unduly 
weak  the  fact  became  <^uickly  evident,  perhaps 
under  the  test  load ;  but  if,  on  the  other  hand,  the 
tension  members  were  weak,   no  evidenoe  mig^t 
appear  of  the  fact  until   frequent  repetition  of 
stresses  during  several  years  had  cansied  them  to 
fracture  without  any  measurable  elcmgation  of  the 
metal.    In   the  case   of    crank-ehafts,   also,  the 
fracture  is  invariably  due  to  a  tearing  and  not  a 
crushing   action.    It   appeared  to  me,  tiieiefon^ 
eminenuy  probable  that  repetition  of  stresses  mi|^ 
be  far  more  prejudicial  to  tension  than  to  eoB- 
pression  members  and,  if  so,  the  fact  ooght  to  be 
taken  account  oi  in   proportioning    a   stroctnnL 
This  proved  to  be  the  case  in  my  experiments.  For 
example,  the  companion  bars  to  those  which  had 
broken  with  18,000  reversals  of  a  stress  lev  thsa 
half  the  original  breaking  weight  behaved,  iHmb 
tested  as  columns  30  diameters  in  lens^,  precMf 
the  same  as  similar  bars  which  had  done  no  wars 
at  all ;  whereas  when  tested  in  tension,  the  eloi^i> 
tion  was  reduced  from  the  original  25  per  oentb  to 
2*5  per  cent.,  and  the  fracture  appeared  to  indioats 
that  the  bars  had  been  made  of  three  differat 
kinds  of  steel  imperfectly  welded  t<^ether.    WiA 
a  stress  reduced  bv  one-fourth,  the  nnmbenr  of  bod* 
ings  required  to  break  the  bars  was  inoreaaed  to 
1,200,000.    In  this  instance,  the  oalcnlAted  maxi- 
mum working  stress  on  the  extreme  fibres  was  41 
per  cent,  of  the  direct  ultimate  tensile  resistaaoe 
of  the  steel,  and  about  80  per  cent,  of  the  stress  the 
bar  was  capable  of  sustaining  as  a  beam  nnder  Sk 
single  application  of  a  load.    Of  course,  the  ban 
failed  by  tension,  and  the  extreme  fibres  had  thw 
deteriorated  as  regards  tensile  stresses  to  the  extsnt 
indicated  by  the  above  percentages.    Tested  ass 
column,  however,  the  injury  the  oar  had  reoeivsd 
from  the  1,200,000  bendings  was  inappreciable.  Tht 
ductility  was  of  course  very  laigeljr  reduced;  bat 
ductility  is  a  quality  of  comparatively  litUe  im- 
portance when  a  material  is  in  compression.  There 
IS  no  ductility  in  the  slender  Gothic  stone  cdumBi 
of  our  cathedrals,  which,  though  heavily  sluissuL 
have  carried  their  loads  for  centuries.    As  I  fomn 
repeated  bendings  raised  the  limit  of  elasticity,  I 
rather  anticipated  finding  an  increased  resistsnoe 
from  this  cause  in  long  columns.    This  did  not 

Erove  to  be  the  case,  nor  did  I  find  anv  differenet 
1  short  columns  four  diameters  in  lenstli.  In  addi- 
tion to  the  preceding  experiments  wiw  rectannlsr 
bars,  I  have  tested  the  endurance  of  many  revdfviDg 
shafts  of  oast  iron,  wrought  iron,  and  steel  wiu 
similar  results.  About  5,000  reversals  of  astrasi 
equal  to  one-half  the  static  breaking  weiffht  soAoed 
generallv  to  cause  the  snapping  of  a  dhaft  of  any 
of  the  above  materials.  Wnen  the  stress  wss  re- 
duced and  the  number  of  applications  incTMsed,  I 
found  the  relative  endurance  of  solid  beams  tobe 
more  nearly  proportionid  to  the  tensile  strength  of 
the  metal  than  to  the  breaking  weight  of  the  beam, 
a  distinction  of  great  importance  where  axles, 
springs,  and  similar  things  are  concerned.  Many 
of  my  experiments  were  singularly  suggestive. 
Thus,  it  was  instructive  to  see  a  bar  of  cast  irai 
loaded  with  a  weight  which,  according  to  Fair- 
baim's  experiments,  it  should  have  carried  for  a 
long  series  of  jrears  broken  in  two  minutes  when 
set  ffently  rotating.  Also  to  find  a  bar  of  the  finest 
mild  steel  so  changed  in  constitution  by  acme 
months  of  rotation  as  to  offer  no  advantages  either 
in  strength  or  toughness  over  a  new  cast-iroii  bar 
of  the  same  section.  Why  an  originally  strong  and 
ductile  metal  should  become  wei^  and  brittle  ondsr 
the  frequent  repetition  of  a  moderate  stress  has  not 
yet  been  explained.  Lord  Bacon  touched  upon  the 
subject  two  or  three  centuries  ago,  but  you  may 
consider  his  explanation  not  wholly  satisjbciocy. 
He  said,  '^  Of  bodi^,  some  are  fragile,  and  some  sie 
tou^h  and  not  fragile.  Of  fraguity,  the  cause  v 
an  impotency  to  be  extended,  and  the  cause  of  this 
inaptness  is  the  small  quantity  of  spirits."  I  am 
sorry  to  have  no  better  explanation  to  offer,  bvl 
whatever  may  be  the  immediate  cause  of  fragility, 
no  doubt  exists  that  it  is  induced  in  metals  by  fre- 
quent bendings,  such  as  a  railway  bridge  undsr- 
S>es.  This  faot^owever,  is  not  recognised  in  cor 
card  of  Trade  Regulations,  which  remain  as  th^y 
were  in  the  dark  ages,  as  do  those  of  the  Ministry 
of  Public  Works  of  France  and  other  eoontrieiL 
With  us  it  is  simply  provided  that  the 
iron  bridge  must  not  exceed  5  tons  per 
on  the  effective  section  of  themetaL  J* 
still  worse,  as  the  limiting 
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tons  per  square  inch  is  estimated  upon  the  gross  sec- 
tion, reffardless  of  the  extent  to  which  the  p&tes  may 
be  perforated  by  rivet  holes.    In  neither  case  is 
any  regard  had  in  the  roles  to  intermittent  stresses 
or    the     flexure    of    compression    members.    In 
Austria  the  regulations  make  a  small  provision  for 
*     >ie  elements ;  and  American  specifications  miJce 
>9N  one,  the  limiting  stresses,  instead  of  being 
Ciy«i4i«nt  at  6  tons,  as  with  us,  ranging  firom  about 
^  tons  to  6|  tons  per  square  inch,  according  to 
circumstances.   It  is  nardly  necessary  that  I  should 
■ay  more  to  justify  my  statement  that,  as  regards 
the   admissible   intensity  of   stress    on   metallic 
bridges,  absolute  chaos  prevails.    Engineers  must 
remember   that   if  satisfactory  rules    are    to  be 
framed,  they,  and  not  Governmental  departments, 
muAt  take  the  initiative.     In   former  days  the 
British  Association  did  much  to  direct  the  atten- 
tion of  engineers  to  this  important  matter ;  but,  so 
far  as  I  know,  the  subject  has  been  dropped  for  the 
post  twenty  years,  and  I  have  ventured,  tiiereforc, 
to  bring  it  before  you  again  in  some  detail.    We 
are  here  avowedly  for  the  advancement  of  science, 
and  I  have  not  been  deterred  by  the  diyness  of  the 
subject  from  soliciting  your  attention  to  a  branch 
of  science  which  is  sadly  in  need  of  advancement. 
Had  I  been  addressing  a  less  scientific  audience  I 
might  have  been  tempted  rather  to  boast  of  the 
achievements  of  engineers  than  to  point  out  their 
shortcomings.    The  progress  in  many  branches  of 
mechanical  science  during  the  past  fifty  years  has 
exceeded  the  anticipation  of  the  most  far-seeing. 
Fift^  years  ago  the  chairman  of  the  Stockton  and 
Darlington  Railwav,  when  asked  by  a  Parliamen- 
tary Conmiittee  if  he  thought  anv  further  improve- 
ments would  be  possible  on  railways,  replied  that 
he  understood  in  future  all  new  railways  would 
have  a  high  earthwork  bank  on  each  siae  to  pre- 
vent engines  toppling  over  the  embankments,  and 
to  arrest  hot  ashes,  which  continually  set  fire  to 
neighbouring  stacks,  but  in  other  respects  he  ap- 
peared to  think  perfection  was  attained.    Shortly 
before  the  introduction  of  locomotives  it  was  also 
ihooght  perfection  was  attained  when  low  trucks 
were  attached  to  the  trains  to  carry  the  horses 
over    the    portions    of   the   line    where  descend- 
ing   grades    prevailed,  and   all    the    newspapers 
announced,   with    a   great  flourish    of  trumpets, 
that  a  vear's  experience    showed  the    saving  in 
horseflesh  to  be  fully  iW  per  cent.    Altht>ugh  these 
views    seem  childlike  enongh   from   our  present 
standpoint,   I    have   no  doul)t  that  as  aWe  and 
enterprising  engineers  existed  prior  to  the  age  of 
steam  and  steel  as  exist  now,  and  their  work  was 
as  beneficial  to  mankind,  though  different  in  direc- 
tion.    In  the  important  matter   of  water  supply 
to  towns,    indeed,  I   doubt  whether,  having  re- 
ference  to   facility   of    execution,    even    greater 
works  wore  not  done  2,000  years    ago  than  now. 
Herodotus  speaks  of  an    of  a  tunnd  8ft.  square 
and     nearly    a     mile    lon^,   driven    throu^    a 
mountain  in  order  to  supply  the  city  of  oamos 
with    water;    and   his    statement,    though    long 
doubted,  was  verified  in  1882  through  the  abbot  of 
a  neighbouring  cloister   accidentally   unearthing 
some    stone    slabs.     The   German   Archaeologiciu 
Society  sent  out  Ernst  Fabrioius  to  make  a  com- 
plete survey  of  the  work,  and  the  record  reads  like 
that  of  a  modem  engineering  undertaking.    Thus, 
from  a  covered  reservoir  in  the  hills  proceeded  an 
arched    conduit   about   1,000  yards  long,    partly 
driven  as  a  tunnel  and  partly  executed  on  the  '*  cut 
and  cover  "  system  adopted  on  the  London  under- 
ground   railway.    The   tunnel   proper,  more  than 
IJlOt»  yards  in  length,  was  hewn  by  hammer  and 
chisel  through  the  solid  limestone  rock.     It  was 
driven  from  the  two  ends  like  the  great  Alpine 
tunnels,  without  intermediate  shafts,  and  the  en- 
gineers of    2,400  >^ears  ag»)  might   well    be  con- 
gratulated for  getting  only  some  dozen  feet  out  of 
level  and  little  more  out  of  line.    From  the  lower 
end  of  the  tunnel  branches  were   constructed  to 
supply  the  city  mains  and  fountains,  and  the  ex- 
plorers found  ventilating  shafts  and  side  entrances, 
earthenware    socket  -  pipes   with    cement    joints, 
and  other  interesting  details  connected  with  the 
water-supply  of  towns.    In  the  matter  of  masonry 
bridges,  also,  as  great  works  were  undertaken  some 
centuries  a|^  as  in  recent  times.     Sir  John  Kennie 
stated  in  his  presidcntol  address  at  the  Institute  of 
Civil  Engineers  that  the  bridge  across  the  Dee  at 
Chester  was  the   ''largest  stone  arch  on  record." 
That  is  not  so.    The  Dee  bridge  consists  of  a  single 
segmental  arch  200ft.  span  and  42ft.    rise:   but 
aeroas  the  Adda,  in  NortLcm  Italy,  was  built,  in 
the  year  1377 — more  than  500  years  ago — a  similar 
segmental  arch  bridge  of  no  less  than  2.'i7ft.  span 
and  ii8ft.  rise.    Ferario  not  long  since  published  on 
account  of  this,  for  the  period,  colossal  work,  from 
which  it  would  appear  that  its  life  was  but  39  years, 
the  bridge  having  been  destroyed  for  military 
reasons  on   December  'ZUt,  1416.     I  believe  oar 
American  cousins  claim  to  have  built  the  biggest 
existing  stone  arch  bridge  in  Uie  world— that  aczoss 
the  Cabin  Johns  Creek ;  but  the  spaiL  after  alL  ii 
only  216ft,  or  10  per  cent,  smaller  than  the  650- 
yw»oUbnd|e.    Intimberl  '" 
'       '  iM-ml  ever  head  the 


840ft.  span  built  across  the  Schuylkill  three- 
quarters  of  a  century  ago  will  probably  never  be 
surpassed.  Our  ancestors  were  splendid  workers 
in  stone   and  timber^  and,  if  th^  had  been  in 

r  session  of  an  unlimited  supply  of  iron  and  steel, 
fear  there  would  have  oeen  little  left  for 
modem  bridge-builders  to  originate.  The  labours 
of  the  present  {generation  of  engineers  are  lightened 
beyond  all  estimate  by  labour-saving  appliances. 
To  prove  how  much  the  world  is  inaebted  to 
students  of  this  branch  of  mechanical  science,  and 
how  rapid  is  the  development  of  a  really  good 
mechanical  notion,  it  is  only  necessary  to  refer  to 
the  numerous  hydraulic  appliances  of  the  kind  first 
intniduced  40  years  ago  by  a  distinguished  past- 
president,  Sir  W.  G.  Armstrong.  I  should  be 
sorry,  indeed,  to  have  anything  to  do  with  building 
the  Forth  Bridge  if  hy(uraulic  appliances  were  not 
at  hand  to  do  a  giant's  work.  Let  me  shortly 
describe  to  you  what  we  are  doing  there  at  the 
present  time.  More  than  42,000  tons  of  steel  plates 
and  bars  have  to  be  bent,  planed,  drilled,  and 
riveted  together  before  or  after  erection,  and 
hydraulic  appliances  are  use<l  throughout.     The 

Elates  are  handled  in  the  shops  by  nuqierous  little 
ydraulio  cranes  of  special  design,  without  any 
complication  of  multiplying  sheaves,  the  whole 
arm  being  raised  with  the  load  by  a  4in.  direct- 
acting  ram  of  Gft.  stroke.  A  total  lengtli 
of  no  less  than  60  mUes  of  steel  plates, 
ranging  in  thickness  from  l^in.  to  Jin.,  have  to  be 
bent  to  radii  of  from  Gft.  to  i^in.,  which  is  done  in 
heavy  cast-iron  dies  squeezed  together  by  four 
rams  of  24  in.  iii  diameter,  and  tne  same  stroke. 
With  tiie  ordinary  working  pressure  of  l,CKK)lb.  per 
square  inch,  the  power  of  the  press  is  thus  about 
1,750  tons.  Some  3,(KX)  pieces,  shaped  like  the  lid 
01  a  box,  loin,  by  12in.  wide,  with  a  3in.  deep  rim 
all  round,  were  required  to  be  made  of  ^in.  steel 
plate,  ana  this  was  easily  effected  in  two  beats  by 
a  couple  of  strokes  of  a  14in.  ram.  In  numberless 
other  instances  steady  hydraulic  pressure  has  been 
substituted  by  Mr.  Arrol,  our  able  contractor,  for 
the  usual  cutting  and  welding  under  the  black- 
smith's hammer.  It  would  not  only  l>e  impoHsible 
to  build  a  Forth  Bridge,  but  it  would  be  equally 
impossible  to  fight  a  modem  ironclad  without  the 
aid  of  hydraulic  appliances.  The  latest  type  of 
battleship  weighs,  lully  equipped,  about  10,(X)0 
tons.  There  are  about  3,400  tons  of  steel  in  her 
hull,  apart  from  armour,  which,  with  its  backing, 
will  weigh  a  further  2,800  tons.  The  machinery, 
largely  of  steel,  is  about  1,400  tons ;  the  arma- 
ment, including  ammunition,  1,100  tons;  the 
coals,  1,100  tons ;  and  ^^eneral  equipment.  270  tons. 
Members  of  this  section  who  visited  the  United 
States  last  year,  not  fur  the  first  time,  could  hardly 
have  failed  to  notice  that  American  and  European 
engineering  practice  are  gradually  presenting 
fewer  points  of  difference.  Early  American  iron 
railway  bridges  were  little  more  tnan  the  ordinary 
type  of  timber  bridge  done  into  iron,  and  the 
cnaracteristic  features,  therefore,  were  great  depth 
of  truss,  forged  links,  pins^  screw-bolts,  round  or 
rectangular  struts,  cast-iron  junction  pieces,  and,  in 
brief,  an  assemblage  of  a  number  or  independent 
memoers  more  or  less  securely  bolted  together, 
and  not^  as  in  European  bridges,  a  solidly-riveted 
mass  01  plates  and  angle-bars.  At  the  present 
moment  the  tjrpical  American  bridge  is  distinctly 
derived  from  the  grafting  of  German  practice  on  the 
original  parent  stock.  Pin  connections  are  still 
generaUy  used  in  bridges  of  any  size,  but  the  top 
members  and  connections  are  more  European  than 
American  in  construction,  whilst  for  girders  of 
moderate  span,  such  as  those  on  the  many  miles  of 
elevated  railway  in  New  York,  riveted  girders  of 
purely  European  t}'pe  are  admittedly  the  cheapest 
and  most  durable.  From  my  conversations  with 
leading  American  bridge  buuders,  I  am  satisfied 
that  their  future  practice  and  our  own  will  ap 
proach  still  more  nearly.  We  should  never  think 
of  buildizig  another  Victoria  tubular  bridge  across 
the  St.  Lawrence,  or  repeat  the  design  of  the 
fallen  Tay  Bridge,  nor  would  they  again  imitate 
in  iron  an  old  timber  bridge,  or  repeat  the  design 
of  the  fallen  Ashtabula  bridge,  in  one  respect 
the  practice  in  America  tends  to  the  production  of 
better  and  cheaper  bridges  than  docs  our  own 
practice,  and  it  is  this :  each  of  the  great  bridge- 
uuilding  firms  adopts  by  preference  a  particular 
type  design,  and  the  works  are  laid  out  to  produce 
bridges  of  this  kind.  It  is  an  old  adage  that 
practice  makes  perfect,  and  by  adhering  to  one 
type,  and  not  vaguely  wandering  over  the  whole 
field  of  design,  details  arc  perfected,  and  a  really 
good  bridge  is  tlie  result.  Engineers  in  America 
therefore  need  only  specify  the  span  of  their 
bridge,  and  the  rolling  load  to  be  provided  for, 
with  certain  limiting  stresses,  and  they  can  make 
ture  of  obtaining  a  number  of  tenders  from  dif- 
ferent makers  of  bridges,  varying  somewhat  in 
desien,  but  oomplying  with  all  the  requirements. 
Wita  us,  on  the  other  hand,  it  is  too  often  the 
Brivilege  of  a  ^pil  to  try  his  'prentice  hand  on  the 
dBsignfbir  a  bridge,  and  it  is  no  wonder,  therefore, 


The  magnificent  steel  wire  rope  suspension-bridge 
of  l,600n.  span,  built  by  Roebling  across  the  Blast 
River  at  New  York  well  marks  the  advanced  state 
of  mechanical  science  in  America  as  regards  bridge- 
buUding.  It  is  worthy  of  note  that,  at  the  second 
meeting  of  the  British  Association,  held  so  long 
back  as  1832.  there  was  a  paper  on  suspension- 
bridges,  and  tne  author  entreated  the  attention  of 
the  scientific  world,  and  particularly  of  civil  engi- 
neers, to  the  serious  consideration  of  the  question : 
''How  far  ought  iron  to  be  hereafter  used  for 
suspension-bridges,  since  a  steel  bridge  of  equal 
strength  and  superior  duraViility  could  be  built  at 
much  less  cost?  **  I  earnestly  call  upon  the  iron- 
masters of  the  United  Kingdom,"  saiu  he,  *'  to  lose 
no  time  in  endeavouring  to  solve  this  question." 
In  this,  as  in  many  other  engineering  matters, 
America  has  given  us  a  lead.  America  is,  indeed, 
the  paradise  of  mechanics.  When  the  British 
Association  was  inaugurated,  years  ago,  there  was, 
I  believe,  no  intention  to  have  a  section  for  the 
discussion  of  mechanical  science.  Possibly  it  may 
have  been  considered  too  mean  a  branch.  Even 
the  usually  generous  Shakespeare  speaks  con- 
temptuously of  ^mechanic  slaves,  with  greasy 
aprons,  rules,  and  hammers  '* :  and  our  old  friend 
Dr.  Johnson's  definition  ot  *'  mechanical  '*  ^  is 
"  mean,  servile.''  We  have  lived  down  this  feeling 
of  contempt,  and  the  world  admits  that  the 
*'  greasy  apron "  is  as  honourable  a  badge  as  the 

Eriest's  cassock  or  the  warrior's  coat  of  mail,  and 
as  played  as  important  a  part  in  the  great  work  of 
civiusin^  humanity  and  turning  bloodthirsty 
savages  into  law-abiding  citizens. 


that  muar  nrioNB  bits  of  detail  meet  the  eye  of 
9  UBtf  for  the  briii^  c>^  ohstraiit  foreigner  inspecting   our  railways. 


Sm  J.  LUBBOCK  ON  THE  INTELLI- 
QENCE  OF  THE  DOa. 

BEFORE  a  crowded  sitting  of  the  Bioloeical 
Section  of  the  British  Association,  Sir  John 
Lubbock  read  a  paper  in  which  he  gave  some  in- 
teresting notes  on  the  intelligence  of  the  dog. 
The  man  and  the  dog,  he  said,  have  lived  together 
in  more  or  less  intimate  association  for  many 
thousands  of  years,  and  yet  it  must  be  confessed 
that  they  know  comparatively  little  of  one  another. 
That  the  dog  is  a  loyal,  true,  and  affectionate 
friend  must  be  gratefully  admitted,  but  when  we 
come  to  consider  the  psychical  nature  of  the 
animal,  the  limits  of  our  knowledge  are  almost 
immediately  reat'hed.  I  have  elsewhere  sugge.sted 
that  this  arises  very  much  from  the  fact  that 
hitherto  we  have  tried  to  teach  animals  rather  than 
to  leiirn  from  them — to  convey  our  ideas  to  them 
rather  than  to  devise  any  language  or  code  of 
signals  by  means  of  which  they  might  conuuuni- 
cate  theirs  to  us.  The  former  may  be  more  impor- 
tant from  a  utilitarian  point  of , view,  though  even 
this  is  questionable,  but  psychologically  it  is  far 
less  interesting.  Under  these  circumstances,  it 
occurred  to  me  whether  some  such  system  as  ux&t 
followed  with  deaf  mutes,  and  especially  by  Dr. 
Howe  with  Laura  Bridgman,  might  not  x>rove  very 
instructive  if  adapted  to  the  case  of  dogs*  I  have 
tried  this  in  a  small  way  with  a  black  poodle 
named  Van.  I  took  two  pieces  of  cardboard  about 
lOin.  by  3in.,  and  on  one  of  them  printed  in  larae 
letters  the  wood  "  f wxi,"  leaving  the  other  blank. 
I  then  placed  two  cards  over  two  saucers,  and  in 
the  one  under  the  "  food  "  card  put  a  little  bread 
and  milk,  which  Van,  after  having  his  attention 
called  to  the  card,  was  allowed  to  eat.  This  was 
repeated  over  and  over  again  till  he  had  had 
enough.  In  about  ten  days  he  began  to  distinguish 
between  the  two  cards.  I  then  put  them  on  the 
floor  and  made  him  bring  them  to  me,  which  he 
did  readily  enough.  When  he  bnnight  the  plain 
card  I  simply  threw  it  back,  while  when  he  brought 
the  "  food  card  I  gave  him  a  piece  of  bread,  and 
in  about  a  month  he  had  pretty  well  learned  to 
realise  the  difference.  I  then  had  some  other 
cards  printed  with  the  words  "  out,"  •'  tea,"  ''  bone  " 
''water,"  spelt  phonetically  so  as  m>t  to  trouble 
him  by  our  intricate  spelling,  and  a  certain  number 
also  with  words  to  which  1  did  not  intend  him  to 
attach  any  significance,  such  as  **  nought,"  '*  plain," 
**  ball,"  Ac.  Van  soon  learnt  that  bringing  a  card 
was  a  request,  and  soon  learned  to  distiuguitrhed 
between  the  plain  and  printed  cards ;  it  t^iok  him 
longer  to  realise  the  difference  bt'tween  words,  but 
he  gradually  got  to  recognise  several,  such  us  fo<xl, 
out,  bone,  tea,  «tc.  If  he  was  asked  whether  he 
would  like  to  go  out  for  a  walk,  he  would  joyfully 
fish  up  the  *'out"  card,  choosing  it  from  scyeriJ 
others  and  bring  it  to  me,  or  run  with  it  in  evident 
triumph  to  Uie  door.  1  need  hardly  say  that  the 
cards  were  not  always  jiut  in  the  baiue  places. 
They  were  varied  quite  ludiacriminutely  and  in  a 
great  variety  of  i)«)«ition8.  Nor  could  the  dog 
recognise  them  by  scent.  They  were  all  alike,  ;;na 
all  continually  handled  by  us.  Still  1  <lid 
not  trust  to  that  alone,  but  had  a  nimiber  printed 
for  each  wt»rd.  When,  for  instance,  he  brought  a 
card  with  "  food  "  on  it,  we  did  not  put  down  the 
same  identical  card,  but  another  beariuf^  the  same 
word ;  when  he  had  brought  that  a  third,  then  a 
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friiirth.  aii'l  Ml  cm.     F«>r  ii  sin^Io  niiMil.  tlnTffontf 
oif(lit(M'n  iir  twiMit.y  r.-inln  would  Ik;  ummI,  ho  thnl  he 
fvidrntly  i.-^  not  ^iiMcd  liy  80oni.     No  ouo  who  hM 
lut'ii  him  look  down  a  row  of  cunlrt  uiid  pick  upthc 
<ino  \v  wantod  roidd,  I  think,  douht  that  in  hriiiK- 
inK  a  card  he  f>:i-lH  )i<!  iK  ninkinK  a  roqiioHt,  and  that 
hr  can  not  only  diMlinfruinh  ono  canl  from  another 
))iiiiilHO»HKo<'iati'  tli(!  word  and  tlicolijoct.     This  is, 
of  (fourMP,  oidy  a  l)i!f;inniii<;.  hut  it  i%  1  vonturo  to 
Uiink,  HUK^''^^'^*'.  and  nii^ht  ho.   rarrifd  further, 
thonffh  ihi>  liniitcii  wantH  ami  aripiratiouH  of  the 
uiiinialrt  4M»nMtitu1.i'  a  ^n-at  diilimlty.     My  wife  has 
a  yerv  hoantifnl  nnd  rharnun^  mllii',  Putinneo.  to 
whirK  wo  ari'  iniirh  att^tched.     TIiIh  dop  was  often 
in  theriNini  whrii  Van  hrou^lit  th(>  *'  fiKHl "  rani,  and 
wait  rewapliMl  with  a  oiece  of  hrrad.     She  nniHt 
have  wen  thiK  thon-antU  of  times,  and  fhe  Ih'};k*'<1 
in  the  usual  niann<T,  l>ut  never  onee  did  it  iKieur  tt> 
krr  to  hrin*;  a  rard.     Shr  did  not  tiuieh  or  indeed 
OYOU   t:kkf  the  lili^htc^t   notice   of  tlieni.      1   thtu 
irie<l   the  ftdhiwin^j  rxju'rinient: — I   jirejwired  nix 
oanlH  ahout  loin.  I*y  ''in.,  and  coloun>il  in  pairs — 
two  yellow,  twit  hluc,  and  two  oran};c.     1  ])ut three 
of  them  on  the  Hftor.  :>r,d  thni  hohlinf;  np  uno  of 
the  oth(>rri,  ludfivonrcd  U>  teach   Vati  to  liriu};  nic 
the  du]dieatt'.    'IMiat  in  to  nay  that  if  the  hluo  wa»< 
held  up,  he  hhmdi]   fetch  Uic  eorres|M>udinK  coli>ur 
from  the    Hour;    if  yellow,  he   hhonld   fc't<!h    tlie 
yellow,  ami  so  on.      When  he  hmu^lit  the  wrouf; 
(tani  he  wa.**  nuide  to  drop  it,  anil  return  foranotlier 
till    he    Itrou^lit    th(>    ri^ht    one,   when    ho    w;u« 
n*wardeii  with  a   little    ftKMl.      The   lessonB   were 
generally  jrivcu   hy  my  asi^i.^tant.  Miss  Wendlund, 
and    lari(c<l    h;:lf  -  an  -  himr.    during    which    time 
hi*     hroufjht      the      ri^lit     c:ird     on     an     avenif(c 
ahout     'J.~>     titiiix.        I      ciTt:)inly     thtmjrht     that 
he  would  s«.«iii  have  j;ra.«^ped   vh;it  was  expected  of 
him.      lim    no.      \Ve    nm tinned   the   Icnm ms  for 
nearly  thfie  u.i'nthti.  Imt.asa  fewdayn  wcrcmiMHcd, 
we  nuiy  nay  ten   week-*,  and  yet  at   the  end  of  tlie 
time  I  eanutiT  »ay  th:it   Van  appeari*<l  to  have  tlu- 
lewt  idea  wliut  wa**  expei-tcd  of  him.     It  Hcemwl  a 
matter  of  jM-.n'  aeei<lout    which  can!  ho  Imni^jht. 
There   ir.  1    helieve,  no   re-i-'on   lo  don  I  it  that  do*;!* 
ean  di'itin;:n:'<h  enlonrs  ;  hut  :i>  it  waM  junt  ]M>ssihle 
that  Van  !ni«;ht  l-e  colour  hlintl,  we  then  repeate<l 
the   hrxuic    «  xperiineut,   only   suhi^tilutin^  for  the 
I'olonreii  e;ir«U  nther'*  marked   respectively  1..  !!., 
and  111.     Thi-    \\c  cuntinuiMi   for  another  three 
niontliM,   «»r.   s:jy.   idh'wiui;    oir    intermission,  U'U 
wei'k".  hut  t.»  mv  surprise  oniirely  without  «uooos»s. 
1    wa^   r:ther  ilisappninted  at  this,  an,  if  it  had 
smverdi'l.  the  plan  wouhl  have  imoned  ont  many 
iutt^restin^'  lines  of  inipiiry.    Still,  in  stu'h  a  ease, 
one  tuijrht   nut  to  wish  for  one  result  more  tliau 
another,  as  of  i-mirse  the  ohjeot  of  all  sueh  oxpcri- 
mrnt.4  is  merely  to  i  licit  the  truth,  and  our  rostdt 
in    the    present     case,  thnii^'h    nepative,    is   very 
interest inu*.      1  do  not,  however,  rei^anl  it  a*  by 
any  nic-ms  e.-nclusivo.  and  should  he  phwl  to  see 
it    rep'*  tc  i.      If    the    result     pn»ve«i   t«>    he    the 
HAme.     -     wmuM     certainly      imply     verv    little 

riTvi'  »■'  •  iTiOdTiiMp  even  extremely  simple  ide:iP. 
thcT^  e:i.i-' iViMired  to  ;:et  s«ime  inAi};ht  int4i  the 
arithmetic  .1  condition  of  the  do^'s  mind.  On  this 
fnhjc.'t  I  ^;lVe  hreu  ahlo  tti  find  luit  little  in  any  of 
the  M^.nd.ird  works  on  the  intoUijienee  of  animals. 
i^»n«:iicrinir.  however,  the  very  limited  power*  of 
M\.i(:>-  men  in  this  respect — that  no  Australian 
Isnuir.i  :■•.  f.-r  in<t.>.nce.c>*ntains  numerals  even  up  to 
fo::r.  :; »  Av.-traliau  bcini:  able  tti  eonnt  his  «»wn 
Tiujrcrs  cv  n  nr.  I'uc  h.;r.d — we  cannot  W  purpriso*! 
if  oth'T  a:*.:ni:ils  liavi-  mrale  but  little  progre*s. 
Still,  it  i"  ^nrpri^inc  that  si»  little  att<>ntitin  should 
havi'  I'.cr.  i-irccTcd  t-»  this  subject.  Lenfy.  whii. 
thoui:h  \w  t  xpr.^>scs  the  ojnni<in  that  "the  nature 
of  the  s  -nl  of  .-,niiu:iU  is  unim|M»rtant."  was  an 
eicell"n:  o>^sorvcr.  ncntionsa  caM>in  which  a  man 
was  a:i\ir.;<  t.«  -^ho..:  r.  crow.  "T«»  deceive  this 
•uspicii*:;*  bird,  the  pl.in  was  hit  np^m  of  sending; 
twi*  nun  to  the  w;:te:'i-himsi\  one  til  whom  patsoti 
on.  wh?K' th'«-:hcrn*::.;inMi:  but  the  emw  count etl 
an-i  l:cj"  her  distan.'c.  The  next  day  thn»e  went, 
and  ..j;."!:*.  >ht'  pir^'tivcxl  that  only  two  retired.  In 
tine,  it  w.-,h  -onrui  nc.'e?s.iry  t«i  s*'nd  live  or  *ix  men 
to  the  waT.*h-:'.t'T>c  to  put  her  out  in  her  calculation. 
The  cT.^w.  think ir.i:  thr.t  this  nuntlnr  of  men  ha*! 
p.).<<(.x)  by.  lii>t  hn-  Time  in  retuminp."  From  this 
he  ir.ferre«i  :h:.:  crv-w?  e»»uld  omnt  up  i**  fi.inr. 
lii-.-htcnlHTi:  n:t  ntiv  ns.i  nisrhti'.'.pjile  whi^'h  wa^t^aid 
to  CN"»!:r.t  up  :•■  Three.  Every  diiv  he  pave  it  thn-e 
mealwi-rm^.  ■'«r!«.  :.t  .h  ::::'.e  :  w'hen  it  had  linishe<i  iine 
it  re:  :r::cd  fi  r  .m  .Thcr.  lut  .\fterthe  third  it  knew 
th.'i?  the  :eA«t  w.\s  ovi  r.  I  di*  mit  tind  that  any  uf 
thi*  rc.vn:  wi»rks  ^n  the  intelligence  of  animals, 
vit::-.  r  Hv.hr.ir.  i-r  IVitr.  or  K-«manes  in  either  of 
hi?  "!  '■**-.  iTivo  AP.;.  ..c.tiitit'Ui!  evidence  on  thiii  |urt 
s::';-'oct.     Thire    arc,    howev^ 
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*  N.irr:i:-.vf   .  •    . 
Afrii'a        .V::*:t 
iu  c^".  .'.:■..■.!:■'■.•.<.  ! 
l^ATAar.i  :'.  •.::•.  ii  - 
one  >:.;■.■   . :    •.'.-.c. 


howev^-r.    varions 
.%n:u«insr  and  sup- 


Thire    arc, 
ThiTc  i>  an 

i:'.      Mr.    «i.»l:«n's      mt^re^mp 
KxvlortT    ir.   Tn»pical    S^)uth 
t  -=  ■:■.'■  ir.j:  :hc  U.iTr.ar.'i's  weakness 
.  vi— "On    •  while  1  wavhe^i  a 
'.  *:  '/■■'■■**''.^'  •"  •"»  c-ilo'.xlation  t-n 
1      ■:s.r\o'.    Pir.\h.  s:y   sp.uiiel. 
■■ :  ■■:.  :l.i    ■■:hvr:  she  was  i-ver- 
l»v»ksr.*    hi -f-^i-.i- »-■■.".'.    .:    hir  new-K-rr.    puppies, 
whi.-h  lud  U-en  rtnu'Visi  :w..»  or  three  time«  inim 


em;.\Uy 


her.  and  her  anxiety  wan  exccHKivc,  tm  hIic  tried  to 
tind  out  if  they  were  all  preflcnt,  or  if  any  were  still 
miKninp.    She  kept  puzzlinp  and  rimning  her  cyei 
over  thorn  backwards  and  forwardn,  but  could  not 
witinfy  herself.    She  evidently  had  a  vague  notion 
of  ctmntinp,  but  the  tigmrc  wan  tAW  larpc  for  her 
brain.    Taking  the  two  as  they    stood^  dog  and 
Damara,  the  comparison  reflected  no  fnreat  hononr 
(m  the  man."     Hut  even  if  Dinah  had l>een  clear  on 
thlH  Kubject,  it  might  l>e  said  that  she  know  each 
puppy  i)€rrtonally,  an  collies  are  said  to  know  sheep. 
The    same    remark    applies  generally  to  animais 
and  their  y«mng.    Swans,  for  instance,  are  said  to 
know  directly  if  one  of  their  cygnets  is  missing,  but 
it  is  proliablo  that  they  know  each  young  bird 
individually.    This  explanatiim  applies  with  less 
force  to  the  rase  of  eggs.     According  to  my  binl- 
ne.sting  rcc«»llectionK,  which  I  have  rcfrepne<l   by 
more    recent    experience,  if  a  nest  ctmtains  fimr 
eppH.    one    may    safely    be    taken ;    but    if   two 
are   renu)v«l,  the   biiii  generally    deserts.     Here 
then,     it    would    seem    as     if     wo    had    some 
rj'ason    for    supposing    that    there    is    sufficient 
intelligence  t^>  distinguish  three  from  four.     An 
inU'resting  consideration  rises  with   reference  to 
the  number  «if  the  victims  allotted  to  each  cell  by 
the    solitary    wasps.      Ammophile    considers   one 
large  cater]>illnr  of  Noctura  segetum  enough  ;  <me 
8j)ecieK  of   Kumcnes    supplies    its    y<mnp  with  *> 
victims;  another  10,  l."»,  and  even  up  to'Jl.    The 
numlKTA  a])pearH  to  Vie  constant  in  each  species. 
Mow  d(M>s  the  insect  know  when  her  task  is  ful- 
filled?   Not  by  the  cell  Inking  tilled,  for  if  some 
b(>  removed  she  does  not  replace  them.     When  she 
has  brought  her  cr>mplement  she  ironsiders  her  task 
aet:om]ilished,  whether  the  victims  are  still  there 
or  not.     How  then  doc*   she   know  when  she  h:is 
matle  up  the  numlx'r  21  ?    Perhaps  it  will  l>e  said 
that  each  species  feels  some  mysterious  and  innate 
tendency  to  provide  a  certain  numln^r  of  victims. 
This  would  umler  no  circumatanees   l)e  any  ex- 

}>lanation.  but  it  is  not  in  accordance  with  the 
acts.     In    the    genus    (Eumcnes)   the  males  are 
mnch  smaller  than  the  females.     Now.  in  the  hive 
bees,  humble  bees,  wasps,  and  other  insects*  where 
such  a  ilitferetice  occurs,  but  where  the  yi»ung  arc 
tlirectly  fed,  it  is  of  course  obvious  that  the  fpiantity 
<"an  be  pnijMirtitmod  to  the  appetite  of  the  grub, 
lint  in  inst>cts  with   the  habits  of  Eumenes  and 
Ammophila  the  case  is  dilTerent,  becaiise  the  fiNxl 
is  st4>rt>d  up  <mce  for  all.     N<iw,  it  is  evident  that 
if  a  female   grub   wan   supplied   with  only  fiMKi 
enough  for  a  male,  she   would    starve  to  death ; 
while  if  a  nude  grub    were    given  enough  for  a 
female  it  would  have  too  much.    No  such  waste, 
however,  occurs.     In  some  m\'»teriou9  manner  the 
mother  knows  whether  the  egg  will  pniduce  a  male 
or  female  grub,    and  apportions  the  qmintity  of 
fiNHi  accordingly.    She  di>es  not  change  the  species 
or  sixe  of  her  prey:   but    if    the  egg  is  male  she 
supplies  Ti,  if  female  10,  victims.    Dties  she  count? 
I'l'rtainly  this  seems  very  like  a  commencement  of 
arithmetic.    At  the  same  time  it  would  be  very 
desirable  to  have  additional  evidence  how  far  the 
number  is  really  constant.    Considering  how  much 
ha*  Ix'en  written  on  instinct,  it  seems  surprising 
that  so  little  attention  has  been  directed  to  this 
part  i»f  the  subject.    One  would  fancy  that  there 
ought  Ut  be  no  groat  difficulty  in  determining  hnw 
far  an  animal  ctnild  count ;   and  whether,  fur  in- 
stance, it  could  realise  some  very  simple  sum.  such 
as  that  two  and  two    make  four.     But  when  we 
iN>me  to  consider  how  this  i»  to  be  done,  the  pro- 
blem ceases  t*»  appear    so  simple.    We  tried  our 
ditgs  by  ]>utting  a  piece  of  bread  before  them,  and 
pri> vented  them    fn^m    touching  it  until  we  had 
counti-d  seven.    Ti»  prevent  ourselves  fn^m  unin- 
tentionally giving  any  indication,  we  used  a  metro- 
nome f  the  instrument  used  for  giving  time  when 
practicing  the  ]dan<iforte),  and  to  make  the  beats 
more  evident  we  attached    a   slender   rod  to  the 
pendulum.     It  cenainly  seemed    as   if  oar  don 
knew  when  the  moment  of  permission  had  arrived: 
but    their    movement    of   taking  the  bread  was 
scarcely  so  detinite  as  t4)  place  the  matter  beyond 
a  doubt.      Moreover,    dogs    are    so  very  quick  in 
seizing  any  indication  given  them,  even  nninten- 
iion.\lly.  that,  on  the  w-hole.  the  attempt  was  not 
>a:  i*f ai*tory  to  my  mind.     1    was    the  mi>re  dis- 
o'uraped  fmm  continning  the  experiment  in  this 
manner  by  an  account  Mr.  Huggins  gave  me  of  a 
very  intelligent  di>g  belonging  to  him.    A  number 
of  canls  were  place  on  the    ground  numbered  re- 
si»evtively  1.  2.  8.  and  so  on  up  to  10.    A  question 
is  then  asked  :  the  sonare  ro«>t  of  9  or  IH.  or  such  a 
sum  :is  «■«   •  o'2-S.     Mr.  Huggins  ix>inted  cimiecu- 
t  ively  to  the  cards,  and  the  dog   n.irked  when  he 
ca:i*e  to  the  right  one.    Now  Mr.  Huggins  did  not 
c.«n*ci.»'.:#ly  give  the  dog  any  sign,  vet  s«»  quick  was 
the  di»p  in  seizing  the  slightest  indication,  that  he 
w-'k*  ab;e  t«i  give  the  c^>rrect  answer.    This  obser- 
vation seems  tome  of  great  interest  in  c«innection 
with  the  --called  "thought  reading."     No  one.  I 
>::p>«e,  will  imagine   that  there  was  in  this  c.ise 
any  ••th««r.rht  reading"  in  the  sen*e  in  which  this 


tion,  however,  shows  the  great  difficnity  of  the 
subject.  1  have  ventured  to  bring  this  anertion 
before  the  aeotion  partly  because  I  ■hall  be  so 
much  obliged  if  any  lady  or  gentleman  preini 
will  favour  me  with  any  suggestiona,  and  partly  in 
hope  of  inducing  others  with  more  leinire  iiid 
«)pportunity  to  carry  on  similar  ohsenrationa,  which 
I  cannot  but  think  must  lead  to  interotiBg 
results. 


THE  BED  OF  THE  OCEAH. 

THE  Tuesday  evening  diaconrse  daring  the 
meeting  of  the  British  Association  mi 
delivered  bv  Mr.  J.  Murray,  F.Ri4«  of  tie 
ChaUentfer  cxpediti(m,  who  took  for  hia  vaoj^^thc 
••  Bed  of  the  Ocean,  and  some  rcsnlta  of  theEzpedi- 
tiiiu."  In  commencing  his  lecture,  Mr.  Mnrny 
traced  the  dcveh)pment  of  geographical  kiiowlcd|e 
from  the  crude  conception  of  the  ancient*  down  to 
the  extended  knowleage  <if  the  nineteenth  oentiny. 
It  was  not  easy,  he  said,  to  estimate  the  relative  IB- 
portancc  of  the  events  of  ones  own  time,  ret,  in  all 
probability,  the  historians  of  the  reign  id  \  ictoni 
would  point  to  the  recent  discoveries  in  the  gwii 
oceans  as  the  most  important  events  of  the  centnn 
with  respect  to  the  acquwition  of  natural  ^^wnr- 
ledge— as  among  the  most  brilliant  otmanesti  <rf 
man  in  his  struggle  with  nature:  and  doubtleM 
they  would  be  Ma  to  trace  tlie  effects  of  th»e 
discoveries  on  the  literature  and  on  the  philosophic 
conceptions  of  our  age.  The  last  of  the  great  ovir 
linos  showing  the  surface  features  of  our  globe  had 
been  Ixildly  sketched  :  the  foundations  of  a  mat 
complete  and  scientific  phj'siography  of  the  earth » 
surface  had  been  firmlv  laid  down.  The  lectmct 
then  brieflv  descril>ed  the  chief  surface  f eatnres  of  , 
the  ghd)e,  the  acti<in  of  wind  and  water  and  oecsB 
current* :  referred  to  the  temperature  of  the  sw- 
face  of  the  sea.  and  explained  that  the  most  m- 
portant.  as  well  as  the  most  direct,  effect  of  toe 
unequal  distributi<m  of  temperature  over  the  «r- 
faees  of  the  oceans  and  continents  was  an  nneqpu 
distribution  of  atma«5pheric  pressure,  vanring  mw 
or  less  with  season.  He  then  proceeded:  The 
advances  during  recent  years  in  the  taw- 
ledge  of  one  form  of  life  inhabiting  the  floor  of  the 
ocean  snrpasswl  those  in  any  other  department  of 
oceanic  investigation.  Th«)UBand8  of  new  organifiv 
hod  been  disc«)vcred  in  all  seas  and  at  aUdepthtin 
the  ocean,  and  eiUier  had  been  or  were  now  being 
described  by  sp«-ci!ilists  in  all  quarters  of  t« 
world.  There  did  not  seem  to  be  any  part  ol  the 
ocean  bed  so  deep,  m»  dark,  so  still,  or  where  tii* 

Kressure  was  so  great  as  to  have  effectually  raved  i 
arrier  to  the  invasion  of  life  in   some  of  iuaanr 
forms.    Kven  in  the  greater  depths  all   the  grW 
divisions  of  the  animal  kingdom  were  represoiud. 
As  they  descended  into  the  deeper  waterv.  andp^ 
cecde<l  further  seaward  fn)m  the    Ixirders  of  to* 
continents,  species  and  the  number  of  individmk 
became  fewer  and  fewer,  though  ihey  often  pn- 
sented   archaic    (»r    embn-onic    characters,   till  i 
minimum    was  reached   in    the    greatest   depAb 
furthest    from   amtinental  land.     Distance  nw 
c<intinental  land  was,  indeed,  a  mnch  mare  impot- 
ant  factor  in  the  distribution  «)f  deep-sea  anuuv 
than  actual  dewth.    If  thev  neglected  the  Protoios 
and    compared    the    results    of    twelve    of  th* 
Ckallenqtrit  trawlings  and  dredgings  in  the  centnl 
line  of  *the  Pacific,  in  depths  neater  than  iW« 
fathoms.  <«n  ghibigcrina  ooze,  radiolarian  ooae.  sod 
red  clav,  with  twelve  trawlinp  and  dredgings  tah» 
under  similar  conditions  and  depths,   but  on  the 
blue  and  green  muds  within  200  miles  o*  the  coou- 
nents.  thev  found  that  the  Central  Pacific  station 
vielded  02  specimens  of  animal*  belonging  to  52 
species,  all— with  two  doubtful  exceptional-new  lo 
science,  and  among  them  13  new  genera.    On  llw 
other  hand,  the  stations  near  the  continents  garj 
over  1.WK»  specimens,  belonging  to  211    special,  of 
which  Ho  were  new  species  and  ft*   belonged  to 
si>ecies  previously  known  from  shallower  watg. 
Although    no   new  types  of  structure    had  been 
di*c«.>vered  in  organisms  from  the  deep  sea,  the 
{K'culiar  mtxiifications  which  animals  had  nndez^iiw 
to  accommtHiato  themselves  to  abysmal  oondiunii 
were  suflSciently  interesting  and  remarkable.    The 
eves    of    s«>me'fish  and  cnzstoceans   had  beconc 
atn>pheiior  had  disappeared  alt.^ethcr,  while  is 
other*  thev  had  InHMme  i-f  exc^-eaingly  large  sin. 
orbeens*>mixiiniHi  a*  to  l>e  soarotlv   recognisaUe 
as  eves.      Fin*  and  antenna?  had    Dccome  extra- 
ordinarily  elongated,  and    at   times    appeared  to 
simulate  the  alcy»»nirians  I'f  the  deep   sea.    The 
higher  cru>tacea  una  !.ome  families  of  nsh  had  reir 
few  and   verv  larpe  eggs  in  the  deep-sea  species. 
while  their  'shallow -water  representatives  had  s 
very   lar:;e  number  tif  very    small  eggs,  showing 
ap^iarentiy  that  the  deep-#ea  species  had  relatively 
few  enemic*.    Main- deep-s<'a  animals  emitted,  and 
S4ime  had  special  orl-an* ijr  the  emiMion  of,  jhoi- 
phorcMH^nt  lipht,  wi.ich   apjx^arod  lo  play  a  uai* 
•■.  .'f  in  the  i\^'nomy  of  deep->ea  life.     One  of  »• 
miw^t    strikinp  faoi*    with     respect     to    deep  Mi 
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■  reef»,    Mr.  Murrnj  nnidtho  reanltB  of  i 
■f  itneBtijatioia  scemod  to  diow  ih»t  ia  tho 
al  r^ona  the;  bid  the  moet  permBnent 
OBrth'i  »urface,  and  he   vu  b  bold  mao 

jfued  thst  in  tertiary  timea  there  vrn  ■ „. 

E  Continmtal  land  in  the  Puifio,  that  theie 
nee  a  Lemuria  in  the  Indian  Ocean,  or  a 
lental  Atlantia  in  Uie  Atlantic.  It  mattered 
rhether  the  opinions  which  he  bad  giren  in 
beving  of  loma  ol  the  rsBearches  be  correo 
The  gie*t  point  wai  that  there  had  beeni 
Iditjon  to  honun  knowledge,  and  it  must  he 
«r  of  utiabotfoD  that  onr  own  country  had 
no  large  athare  in  theie  important  ioveitin- 
.8  to  call  forth  the  adnuialinn  of  acicntilic 
if  all  coantriea.  In  the  matter  of  deep-9ea 
igation,  neglecting  mere  dctaila,  wc  could  nj 
icceHivo  Goicmmenta  daring  the  past  twenty 
had.  either  from  design  or  by  nocide^* 
Aken  B  work  in  the  highert  interest* 
ce,  haid  carried  it  on  inno  mean  or  narr 
and  were  likely  lu  carry  it  to  a  t«rminati 
inner  worthy  of  a  great,  free,  and  proaperi 


'   TO  MAKE  A    MAGIC  THEEE- 
SmSD   FAN.* 

AN  that  is  equally  applirable  fur  winter  or 
snmroer  i>  a  novelty.  Soch  a  fan  any  of  the 
H  can  make  by  following  the  directioni 
U'luw,  and  they  wiU  be  amplv  rewariied  fi,r 
trouble  by  the  luoka  uf  anoniahment  ind 
r  with  wluflh  their  work  will  be  greeted,  if 
ucod  ua  part  of  wiue  parlour  eutertainicent 
the  winter,  or  caBaally  opened  and  elobcd 
fanning  theniaclvaa  on  the  piaiia  uf  tlieii 
ite  hotel  at  the  eenihure.  The  third  aide  uf 
41  is  made  by  panting  eight  of  the  folds 
er  in  four  palm.  When  the  fun  it  open,  one 
the  puted  folds  ia  concealed.  The  third 
ahown  by  opening  the  fun  the  rcvcno  ? 
(fee  aidea  are  made  apparent,  without 
atiun,  by  putting  a  different  pictnre  on  t 

Uateri&l  Needed. 

the  materia  roiuired  ia  a  theet  of  si 
Sr.in.  by  min.;  an  old  fun.  or  a  pice 
it  grained  hiekory  about   liin.  long  an 

How  to  Make  the  Fui. 


mer  circle  shonld  have  a  radiun  of  4tin. , 

rireloaradiuof.lllin.  Fee  tbexamecentre 
h  circle,  if  you  have  no  dividera  to  make 
'ith.  a  pi<iqe,of  atrini;  with  a  loop  in  one  end, 

0  the  pencil  in.  and  a  pin  faa^ned  in  the 
and  stuck  in  the  table),  will  do  equally  an 
'ig.  I),  Divide  the  outer  circle  into  twentv 
(wrta,  each  urt  j^in.  wide.  From  each  of 
■uinti  rule  a  line  tt>  tbo  centre  uf  tho  oircic 
.ttod  lines  in  Fig.  1 ). 

utting  out  the  paper,  cut  atrajght  frot 
the  dotted    linea  eruM  tho  cin'les ;  do  ni 

the  carve.  Tho  taper  ihould  bo  foldeii 
tlio  dotted  tines.  By  running  the  thumb 
«ig  each  bent  edgo,  the  paper  will  be  made 

in  plane  while  the  paeting  ia  being  done, 
wnd  diagram  (fig.  3]  shows  bow  the  paper 
en  ready  tir  the  sticke  to  be  placed  in.. 
e  are  ten  aticks  in  the  fan  ;  they  may  begot 
□  old  fan  by  removing  the  covering,  or 
:d  from  a  piece  of  hickory.  Tho  eight 
aticka  should  be  Uin.  long,  }in.  wide,  and 
the  thirty-itecund  uf  an  inch  thick.  Tbt 
taidesticLi  are  the  aamc  width,  but  twici. 
k,  aa  the  centre  uacii.  and  lin.  longer.  The 
entre  aticks  should  bo  tapered  from  about 
idle  until  they  come  to  a  iioint  at  the  tup 
Three-quarters  of  an  inch  from  the  thick  end 

1  atiuk.  holes  will  have  to  be  made  to  fatten 
igetJier;  thia  can  bo  done  witb  a  fiuedrill, 
aed  thnjuKh  by  a  wire  heated  over  a  gas 
Pig.  S}.  To  fasten  the  sticks  togclbcr.  bend 
1  of  a  piece  of  wire  (about  liu.  long)  in  the 
f  ■  loop,  small  as  pmpible.  then  pDih  the 
t  end  through  the  holea,  and  bend  it  in  the 
ay.  If  the  -sticks  of  an  ol.l  fan  are  used, 
ire  are  more  than  ten,  remove  the  surplus 
ind  fasten  the  proper  number  tightly 
r again. 

isten  the  aticks  to  thcpa|>er,  glue  or  mucilage 
the  liest  thing.  Begin  by  pusting  the  top 
I  the  centre  of  the  laxt  fold  to  the  right  (as 
'■       n  i'lg.  2).     When  it  has  dri(5. 


lie  thing  over,  and  aftir  putting  mucilage 
nthefourf-   --'  "■'■  '  '^ 
iMt  Bticka 


n  tfae  fourth  and  fifth  folds 


t  the  folds;  press  between  the  p^ma  of 
nds  and  the  table  nntil  they  have  had  time 
ere.  Then  paste  the  two  next  aticka 
a  the  eighth .  and  ninth  folds  in  the  tame 
.    Now  bsten  tfae  next  two  betwesn  the 
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twelfth  and  thirteenth  foldB;  and  yon  will  ha> 
progreesed  as  far  as  ihoWn  in  Fig.  4,  The  si 
teenth  and  aerenteenth  folds  will  oie  up  the  tn  _ 
remaining  centre  aticka.  If  ow  paste  the  last  stick 
to  the  outside  at  the  last  fold,  and  close  np  the 
fan,  allowine  it  to  become  thorongU;  dry  b«fari 
putting  on  the  pictuies. 

By  putting  only  one  pictnre  on  yonr  fan,  it  oai 
be  made  to  appear  and  disappear  at  your  wish,  by 
opining  and  closing  the  fan  in  different  directions. 
Be  sure  and  get  tbo  pictnre  on  the  flap  aide  of  the 
fan,  or  it  nUl  fail  to  make  the  magical  change, 
bucanae  the  other  side  docs  not  alter  whichever 
way  the  fan  ia  opened.    If  scrap  pictures  are  used. 


thev  will  have  to  be  divided  (with  n  sharp  knife 
Bjong  the  edge  of  each  fold  that  they  enisa.  after 
being  put  on.  If  you  possess  any  artistic  ability, 
it  can  be  put  to  uee  by  making  some  design,  or 
liking  tome  familiar  story  with  three  parts  or 
incidents  in  it.  and  illustrating  one  on  each  aide 
uf  the  fan.  For  instance,  the  nnmcry  rhrme, 
"The  Throe  Crows,"  can  bo  njed  by  illustriting 
the  finit  line  on  one  aide,  the  second  on  another, 
and  the  two  remaining  lines  on  the  third  side. 


PNEUMONIA  AND  OZONE. 


SINX'E  tho  beginning  r.f  this  year  there  baa 
been  a  severe  and  very  fatal  epidemic  of 
pneumonia  in  this  city  (Sew  Yiirk)  fnipi  which 
many  of  our  moat  eminent  oitircns  have  died. 
Hev.'ral  of  the  leading  physicinns  have  stated  that 
the  death-rate  from  pneuiu'jnia  thia  year  baa  born 
much  larger  than  that  of  the  cholera  in  the  year 


monia,  I  have  thought  it  desirabli 
systematic  study  of  tlie  bearing  oi  luvtvorujogy 
upon  it,  and  see  if  there  could  be  detected  any 
connection  between  the  weather  and  this  disease  in 
tho  city  of  New  York.  On  comparing  many 
thousands  i>f  observations  from  the  self-recording 
barometer,    thermometers    (dry,    wet,    and    aun), 

the  mortimry  statistics,  there  could  not  be  fonnd 
JBJ  jcontinuuua  connection  between  these  obser- 


yatiuna  and  the  prevalence  of  pneumonia,  Bnt 
when  oione  was  taken  into  eons  id  ention,  there  waa 
found  to  be  a  very  close  connection  between  ila 
obtervatjons  and  tbe  death-riLte  from  this  disease. 
In  the  following  table  is  given  a  summary  of  the 
deaths  from  pneumonia,  the  amount  of  otone,  and 
the  number  of  days  on  which  oione  occarred  for 
the  montha  of  Januarj.  February,  March,  April, 

and  May  fore    '  '  ■■—'■-  *-     ■■- 

city  of  New  Y 


Yeara. 
1BT8 


Deatha. 
I,»U 
[,40» 
IMK)  l,4:>l) 

I8NI  I,>ltU 


1   1H78  to  MM  for  (he 
No.  of  days. 


On  an  inspection  of  this  tabic,  it  will  be  fonnd 
that  by  tbe  reenrds  of  the  Health  Department  of 
New  York  City  there  were  for  tbe  lirat  dvo  months 
in  the  year  IH7H  I,I1IM  dcnths  fmni  pnenmcmia, 
while  the  observations  at  this  observatory  give  9-&tl 
for  osune  on  7H  davs  for  the  same  month-).  In  I88i 
the  death-rate  had  increased  to  J.i).)U  deaths,  and 

decrease  in  the  death-rate  to  !,'>>  K.  and  also  in  the 
oinne  to  i;-4J  on  48  days.  Jn  1(<I4.>  the  dcath-rute 
from  pneumonia  increased  tii'2,IlliH;  the  oione  had 
also  increased  tn  l:(-u1i  r>n  1*7  days.  Having 
studied  the  observations  thus  far,  the  two 
following  questions  appial  to  our  attention: 
(I)  WhatisonmoV  (i!)  Clan  oume  prodnce  pncu- ■ 
moniar'  For  more  than  half  .1  crntary  scjentiata 
have  been  endeavouring  to  answer  the  fint 
question.  Si>me  of  cheni  h.^vi'  called  it "  eleotrieised 
ofygcn,"  "allotropic  oxypi'n,"  -active  oiy^n," 
■■  excited  onygen."  Ber/ulius  ciiircMed  ihe'ipmion 
[hat  oionc  waa  oxygen  in  a  peculi.ir  atatfi. 
Becqnerel  demiinstratcd  that  oxygen  may  be  con- 
-lertcd  into  otono  by  the  ptulongi^  action  of  elee- 
By  a  majority  of  modem  ciperii 


tricity.     By  a  majority  of 
has  been  admitted  Uiat  oi 


■liich  may  he 
assnmcd  by  chlorine,  iiawnnhhown  hv  niv  father  the 
late  Prof.  John  William  Dnipir.  tl.D..  of  the  Sew 
York  University,  and  an  acrount  of  which  was  pub- 
lished by  him  in  a  memoir  entitled. ''AllotropisBi 
of  Chlorine,  or  its  paa<i^c  and  active  stales,"  la 
the    year    IHl.'i.      Oione    like    chlrjr: 


ing  to  fiehimbein.  oiygon  ii 
three  dilierent  conditions — vi 
.states  and  one  passive.  Thi 
respectively  oi 


hotfa  these 
mimal  life.  Aoooid~ 
capable  of  ai 


-._r -,  . . 'yp»- 

But  why  riKygen  should  assume  ils  active  or 
pasaivcBtatcs  little  is  known.  My  fatberfoond  that 
the  indi^  nvs  of  the  solar  i^pei-lruni  couM  produce 
in  chlorine  ihr  active  vonilition.  May  not  these 
suno  rays  pnidnce  the  corrchjionding  statP  in 
oiygen  ? 

In  taking  daily  obHCrvations  on  oione  at  this 
observatory,  SehiinU-in's  iodide  of  polai^ninm  and 
itarcb  papers  have  been  vtei,  and  also  tlic  iullde  qf 
cslcinm  and  starch  papers.  1  have  noticid  Ibat^  , 
Bome  occasions,  soon  after  Ibi-  piipers  have  been 
eiposed  to  the  atmosphere  they  change  to  a 
decidcit  Intiwn  colour,  whUe  after  a  few  boors  thia 
brown  cijonr  marly  disa)ii>ears.  On  dipping  tho 
paper,  while  still  brown,  into  WBl*r,  the  bine 
colour  of  iodide  of  atarcli  is  given.  This  shows 
that  antoionc  has  been  present  in  the  ntmohjrliOTe, 
but  has  not  had  time  to  destroy  entirely  Ihi:  nume 
effects  produced  on  the  papir. 

We  come  now  to  the  consideration  of  the  '.'ud 
question — viz.,  can  oione  produce  pneumonia  V  As 
to  the  canaea  of  this  disease  very  little  is  known. 
^metimes  no  cause  nt  all  can  be  triieed.  Very 
i>ften  it  ia  supposed  to  he  the  oonneiguencu  of  ea- 
poauro  to  cold,  eanecially  when  the  brnly  has  been 
previously  heated  by  eiercise.  But  why  snob 
e.tpauure  ahoidd  in  one  person  cause  pneiunuuia, 
id  pleurisy,  in  a  third  jierifunlitia,  — ^ 


in  a  fourth  periton: 
has  tbe  iwwer  of  ass 

tion  of  the    aubitui 


in<it  tell.  If,  aa  wc 
lirst  riupttion,  oiygen 
lilTer'^nt  forms,  one  nf 


,_theirt' ._,.... 

diseascB,  to  a-nsider  whether  thm 
be  duo  tooioneor  antoioi 


be  I 

of  oiygen  by  th. 
question  arises  wl 
oiygen  to  p,iticn 


lethue 


lethei 


bs^ali^^ 
fsmajnat 

it  may  not 


of  the  other.  The  further 
tbe  ndiiiinjstrstion  of  poro 
r  not  be  the    very   worst 

_. ._ known  that  the  oiwen  of 

tho  atmosphere  is  miied  with  about  fimr-fiiths  ef 
nitrogen.  I  regret  to  eee  that  so  many  meteorola- 
gistA  neglect  the  taking  of  oionc  obaervations, 
because  they  arc  not  satisfied  with  the  rcBUlle  ob- 
tained. I  think  that  the  day  ia  not  far  distant 
wb  en  we  ahsll  know  thecxaotinfluenceofozone  npoB 
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diMue,  and  if  it  should  be  diiooreied  that  in  other 
oitiM  there  ia  the  aune  eonaeetion  between  oione  and 
the  dealli-nilfl  from  pneiUDOnis  uid  ita  illisd 
diiBMee,  u  there  Heme  to  h&ve  beeu  in  thii  oitj 
for  the  put  eight  ycara,  ahall  we  not  h&vemade  the 
Snt  neosewu7  step  towudi  mitigiting  the  eril 
nenlta  of  thie  disease  npun  hanun  life,  m  well  u 
iti  dissaCraiu  effect  upon  oattle  ander  the  form  of 
plenro-pnenmoniB  P 


SCIENTIFIC    NEWS. 

THE  death  in  tuuioimoed  ot  Mr.  Walter 
Weldon,  F.R.S.,  F.C.S.,  CheTslier  of  the 
Legion  of  Honour,  and  the  onlj  foreigner 
whom  the  French  SocifU^  d'Enconragement 
has  deemed  worth;  of  its  grand  medal.  Mr. 
Wsldon  was  a  contribntor  in  earlj  life  to 
■eTsral  E!ngliiih  and  foreign  Bcieotifia  pedodi- 
<»1b  ;  'bnt  3ie  world  is  indebted  to  him  for  the 
modem  prooeui  of  mnking  bleaching  powder, 
which,  as   the  French   chemist  J.  K.  Dnmas 


Tered  a  method  of  rcviTing  the  spent  man- 
gsoeee  of  the  chlorine  etills  by  effecting  ita 
Serial  oiidation,  a  procesa  which  saved,  from 
90t«9S  percent,  of  the  manganese  and  uboliBhed 
thediachargeofcorrotiive  acid  manganese  liqnon 
into  the  riTers  and  streams.  UannfoctureiB 
have  been  satisfied  nith  that  process  up  to  the 
present ;  but  should  the  demand  for  chloride  of 
lime  laivel;  increase,  it  is  not  unlikely  that  t^e 
manganite  of  magnoiium  chlorine  process,  also 
derised  by  Mr.  Weldon,  will  come  into  use. 
Tlkat  bit  never,  we  believe,  beeu  worked  on  the 
commercial  scalo,  and  probably  requires  more 
afcill  than  the  present  process  ;  but  writing  in 
1872,  Mr.  Weldon  stated  that  one  ton  of  bleach 
oonld  be  made  for  each  Ificwt.  of  salt,  or  »bout 
four  times  the  average  yield.  Mr.  Weldon  went 
to  Aberdeen  t«  att«nd  the  meeting  of  the  British 
Aaaociation,  but  was  obliged  to  return  to  his 
ntidence  at  Burstow,  where  he  died  last  week  at 
the  coinpanitively  early  age  of  fifty-tJiree. 

Mr.  Maunder,  examining  the  Andromeda 
nebula  on  Sept.  It  and  Ij.was  able  to  traoo  the 
•pectrum  of  the  new  slAr  further  in  both  direc- 
tions than  that  of  the  nebula,  but  found  it  ccn- 
Bidembly  fainter  in  the  red  and  violet  than  the 
Bpectmm  ot  a  star  of  abont  equal  magnitude 
with  which  it  was  compared.  It  waa,  however, 
brighter  in  the  central  pirt.  A  correspondent 
has  informed  hitii  that  he  e^tamined  the  nebula 
oa  August  18,  and  aaw  nothing  unusual ;  but 
aa  Mr.  Ward  detected  the  new  star  on  August 
19,  the  probable  time  of  the  change  is  narrowed 
to  within  a  few  hours.  Astronomera,  however, 
have  not  yet  settled  amongst  themselveB, 
whether  or  not  the  new  star  is  physically  asso- 
ciated with  the  nebula. 

The  president  of  the  American  Association 
for  the  Advancement  of  Science,  Prof.  J.  P. 
Lesley,  of  I'hilailelphia,  in  the  eonrae  of  his 
address,  dwelt  on  the  value  of  "  dead  work  " 


No 


1  of 


■Oicncp  without  going  through  a  great  deal 
of  "  dead  work,"  and  no  scientist  can 
preserve  his  iiitellett  in  priatine  vigour  without 
performing  "dead  work."  I>(«ming  is  to  be 
aoqnired  from  the  experience  of  others  ;  know- 
ledge is  our  own.  for  it  has  been  obtained  by 
what  is  called  "dead  work"— the  collection, 
collation,  comparison,  and  adjustment  of  data. 


Amongst  the  papers  read  was  one   by 

Brsshear  on  a  practical  method  of  working 
rock-salt  surfaces  for  optical  purpofes.  which 
we  shall  hope  to  give  in  eitenso. 

nw  chair  of  jihysics  and  engineering.  Uni- 
TSisity  College.  Bri-^tol.  has  been  filled  by  the 
Mtpointment  of  Prof.  John  Ryan,  M.A..  D.Sc., 
Hem.In.at.C.E..  of  the  University  College, 
Nottingham,  a  pmcticat  engineer,  as  well  as  a 
doctor  of  science. 

We  nndentand  that  Mr.  Twining's  courses  of 
familiar  lectures  on  physics,  chemistry,  natural 
bistory,  kK„  which  are  well  known  under  the 
title  of  '■  Science  made  Easy,"  have  been 
translated  into  .lajmnese  at  the  espense  of  the 
Education  Department  of  .Tapan. 

The  trustccrf  of  the  Gilchrist  Lectures  Fund 
have  arranged  for  courses  of  six  lectures  in 
eaoh    of    five    Lancashire   town* — UlackbnrD, 


Alloa,  and  Kilmaniook  during  October  and 
December.  No  lecturea  will  be  given  during 
November  in  consequence  of  the  Qeneial  Elec- 
tion in  that  month.  The  lectoreiv  intrusted 
with  the  work  are  Prof.  R.  S.  Ball,  Rev.  W. 
H.  Dallinger,  Prof.  W.  C.  Williamson,  Dr. 
Andrew  Wilson,  and  Mr,  W.  Lant  Carpenter. 
Each  course  includes  three  lectures  on  biological 
and  three  on  physical  subjects,  oiyhydrogen 
lantern  illustrations  being  freely  need,  and  in 
some  cases  eiperimente  also.  As  usual  the 
charge  for  admission  will  be  one  penny,  and  the 
largest  available  rooms  are  secured  for  the 
lectures,  special  measures  being  taken  to  insure 
the  attendance  of  working  men.  There  will 
probably  be   similar   conrses   in  five  Midland 

<wns  in  the  spring. 

At  the  Royal  Victoria  Hall,  Waterloo  Bridge- 
road,  S.E.,  next  Tuesday,  Dr.  A.  H.  Fison  will 
deliver  a  lecture  "  On  Some  other  Worlds,"  and 
the  following  Tuesday  Prof.  H.  G.  Seeley, 
P.B.S.,  will  discourse  on  "  Coal— Bottled  Sun- 
shine," The  lectures  wil!  be  illustrated  by 
s  of  the  oxyhydrogen  lantern,  and  the 
price    of    admission    to    tie    gallery  is — One 

The  Essex  Field  Club  holds  its  annual  erypto- 
gamic  and    botanic    "  foray "    to-day   and  to- 

orrow  in  Epping  Forest. 
The  annual  general  meeting  of  the  Amalga- 
mated Society  of  Railway  Servantu  will  be  held 
in  Leicester  on  Oct,  C— 9,  On  the  opening  day 
Mr.  C.  E.  Stretton  will  deliver  a  lectore  on 
Railway  Matters,  illustrated  by  models  and 
materials. 

It  is  nnderstfiod  that  the  Board  of  Trade  do 
not  intend  to  fill  up  the  vacancy  caused  by  the 
death  of  the  late  Col,  Yolland,  R.E.  Railway 
will  regret  this,  becauBe  they  had  hoped 
that  a  similar  course  would  have  been  pursued 

'  has  recently  been  thecase  with  factory  and 

line  inspectorships  -vii.,  the  appointment  of 

practical  man. 

The  dephosphorising  process  of  Mr,  Joseph 

easley,  which  has  bmn  practically  tested  for 
30  months  at  Penanett,  Staffordshire,  is  now 
submitted  for  criticism.  It  consists  in  the  em- 
ployment of  a  special  kind  of  "  fettling  "  com- 
posed of  one-thiid  calcined  tap  cinder,  or 
"bulldog,"  as  it  is  termed,  and  two-thirds  of 
ordinary  rich  ore, or  of  what  is  known  as"  blue 
'  '"   ."     These  are  ground  to  the  fineness  of 

,  and  with  each  1001b,  of  this  material 
mixed  5  per  cent,  by  weight  of  hydrochlor 
acid  diluted  with  an  equal  quantity  of  hot 
r.  This  mixture  is  allowed  to  stand  for 
three  or  fonr  days,  during  which  time  it  is 
occasionally  turned,  so  as  to  insure  the  thorough 
action  of  the  acid  upon  the  ore  and  bulldog. 
When  the  material  is  about  to  he  used,  ground 
lime  and  common  salt  are  added  to  it,  the  lime 
proportioned  to  the  amount  of  phosphorus  in 
the  pig-iron  to  be  puddled,  and  ranging  from 
o  30  per  cent.  The  whole  is  t^en  mixed 
a  stiff  paste  with  water  and  plastered  over 
the  lumps  of  ore  or  bulldog  usually  placed 
around  the  furnace  bottom.  Over  this  are 
thrown  a  few  shovelfuls  of  a  dry  miiture,  con- 
sisting of  one-thiid  of  ground  ore  and  two- 
thirds  of  ground  squeezer,  or  hammer  slag,  pre- 
pared much  in  the  same  way  as  the  material  for 
making  the  paste  just  described,  but  used  as  a 
powder  without  being  incorporated  with 
water.  For  puddling  pig-iron  oontai. 
from  2  to  4  per  cent,  of  phosphorus  a  mh 
is  used  consisting  of  ground  puddlers'  tap  cinder 
or  hammer  slag  saturated  with  di  lute  hydro- 
chlorio  acid,  and  turned  over  during  10  days, 
Neither  salt  nor  lime  is  added  to  this  mixture, 
which  is  laid  on  the  furnace -bottom,  and  forms 
the  bath  in  which  the  phosphoretic  pig  is 
melted.  In  all  cases  where  the  iron  is  fairly 
melted  and  the  alag  has  commenced  to  thicken, 
the  puddler  throws  on  to  the  molten  mass  from 
61b.  to  101b.  of  iron  oxide,  in  the  form  of  simpli 
rust.  This  addition  causes  a  violent  action  ii 
the  mass  of  molten  iron,  and  is  held  to  play  ai 
important  part  in  effecting  its  purification. 

Some  of  our  readers  may  desire  to  have 
authentic  measurements  of  tJie  Puritan  : 
Length  on  deck  from  foreside  of  stem  to  aft 
sideof  taffrail,  ;i3ft.  ;  extreme  beam, 22tt.  Tin.  ; 
depth,  Hft.  uin. :  displacement,  lOj  gross  tons. 
The  lead  keel  weighs  2u  tons,  and  20  tons  of  lead 


stowed  inside,  four  or  five  tons  of  whiah  an 

^  into  the  garboards.   The  oentreboaudis  Sift 

long  and  10ft.  deep.  The  spar  meMoiemmta 
an  :  Mainmast,  TSft,  ;  topmast,  *iti. ;  bo«B 
70ft. ;  gafi,  47ft.  ;  bowsprit  (outboard),  38ft ; 
lower  sail  area,  6,500  sqnare  feet.  , 

The  U.8.  Commissioner  of  Patent*  haa  de- 
clared Jacob  Reese  the  "  prior  inventor  "  of  tlw 
basic  process.  The  decision  was  given  in  la 
"  interferenoe  "  by  Jamee  Hendeiscm,  who  hasH 
his  claim  on  his  English  patent  of  1B70,  and 
the  process  would  therefore  have  been  inblie 
property,  as  an  American  patent  expires  aa  boob 
patent  in  a  foreign  country  ha*  run  its 
le.  The  result  so  far  ia  to  plaoe  the  canlnl 
of  the  basic  process  in  the  hands  ot  Mr.  Bew 
until  nearly  the  end  of  the  century. 

A  letter  in  the  Bermuda  Royal  Gazette  stata 
that  on  Thursday  morning,  August  27th,  two 
ladies  observed  a  strange  object  in  the  clonda, 
which  as  it  drew  near  was  observed  to  be  of  a 
triangular  shape,  with  chains  attached  to  tlw 
bottom  part.  It  ia  supposed  that  this  object 
was  one  of  the  recently-missed  balloons  partiaUy 
collapsed. 
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HB.    PBSKT'S   XCEASUBBS   OF    XOTA 

1880  Ain)BOIICBD.S,  AlTD  OF  DOTTBU 

STASS. 

]_Hb.  PERKY'S  coimnnniaation  {l*"' 
p.   79)    affords  the  solution   of        """ 

bad  been  the  cause  of  some  pe 

Mr,  Lynn  and  myself.  On  the  appears 
Pf rry  B  letter  in  the  Timn  anaouuoing  the  na- 
pectcd  change  in  the  position  of  the  Nora,  we  CD- 
mined  a  large  nambi?r  of  drawings  and  catalofvtf 
in  order  to  ascertain  what  mistake  Mr.  Perry  eonU 
have  fallen  into  (motioa  to  the  extent  airppcnd 
being  of  cauise  oat  of  the  question),  as  I  tfaot^ 
it  possible  he  might  have  observed  some  ou> 
star.  It  is  only  dnc  to  Mi.  Lynn  Co  say  th*t  ha  it 
first  BugKested  to  me  that  Mr.  Perry  had  prpbaUf 
Donfounded  seconds  of  arc  and  secondi  of  time  to- 
gether: but  1  could  hardly  conceive  that  VJ 
observer  not  wholly  ineiperienced  wonJd  ha« 
committod  so  obvious  and  gross  an  error,  or  wbw 
it  was  pointed  oat  to  him  would  not  at  onus  hsv* 
seen  b  19  mistake.  II  appears,  however,  from  Ua 
letter  that  he  has  not  even  yet  grasped  tJie  fast 
that  leconds  of  arc  and  Becondi  of  time  arc  t«« 
totally  different  things,  as  he  credita  Dr.  Copelao^ 
with  writing  1-6"  where  the  DonBohtCirouUiacat 
distinctly  and  indubitably  has  I-6a.  I  write  «itt 
some  feeling  aboat  this,  as  Mr.  Perry's  ■-■■'**- 
CBQBCd  us  considerable  waste  of  time. 

I  fesr  that,  judging  from  Hr.  Perry's  measnns 
of  the  Nova,  his  miciumetor  ia  either  afaoltyoM 
or.  what  is.  perhaps,  more  probable,  he  has  notfr 
term ined  the  value  of  tlie  screw  revolntkna  aH> 
rcctly.  Gngclmann's  mcasaree  of  the  relatina 
between  the  Nova  and  the  small  star  (D'Airat't) 

262-4*°  ;  109-72  ,  4  nighlsfSept.!— 16). 

For  the  relatiuns  between  the  Nova  uid  tb( 
nucleus  he  gives — 

76-14°  Ifl-33"         7  nights  (Sept.  I— If) 

i  =  =  1-393S. :  a  0  =  +  B-ar         „  n        - 

D' Arrest's  star  is  the  one  which  Hr.  Webb  n»- 
pected  of  variation.  Hr.  Perry  ahvnld  aat/t^ 
measure  the  ubiectBOnpages  421of  Gledhill,CiM*- 
ley,  and  Wilson's  "  Handbook." 

Owing  tu  the  f nulty  distances  and  the  absanoa  rf 
any  informatiuu  as  to  the  number  of  mensuia  m. 
nights  which  Mr.  Perry's  resolta  reprctent,  M 
double  star  measures  arc.  I  regret  to  ■ay.nattf 
sach  value  as  they  might  otherwise  prove. la  l^- 
He  makes  1  2173  in  hi*  note  revolve  in  t^  0||>> 
site  direction  to  the  real  one.    The  aotoal  (Mlip 


Oct.  2,  1885. 
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!»»«*, 

ocwrook    The  ro«l'  , .  _. 

mt  tile  pmoit  tints.  Hia  diatuioe  of  u'  Hareulii 
ii.  abont  luLF  Ui«  tme  ralne,  jud  the  ftngle  of 
t  Qnni  i*  ooiuideriblT  in  error.  Mr.  Penj  g»»c 
BtfrS' ki  VS»-82^nliiah  oomptrei  f»roitt»b]]r  with 
wemuraiM  of  Feirotiii,  Kiutner,  uil  BoglemiLaD 
ADODt  tho  uiue  time.  Taking  thi<  moMnre  w  ""* 
raot,  the aogle  ahoold  be  aboat  8 ISfi"  in  18864. 
aept.!8.  —   -      -  -- 


ABIBOHOKIOAIi TO    KB.    BADIJSB. 

[»<8ai.]— I  THA.\-K  Mr.  Sidler for  thane* lint  0( 
donble  rtan  he  kindly  givei  in  So.  ],0i>9  of  the 
KNoijiaH  Mechaxic.  I  will  eiacaiao  them 
and  send  the  rosolta.  Mr.  S.  nuy  reit  uinred 
that  I  ihall  nut  lefei  to  mny  of  my  oatalogoea  until 
m^  obaemtiona  ue  aoat.  My  cooitaat  praotioE 
with  very  cli»e  doubles  ii  first  to  make  my  own 
■Mtinutiolu  at  the  telescope,  and  then  to  compare 
them  irith  the  utalogiie.  I  thua  find  Ibut  vith 
■tan  whose  diatsnca  vatiei  between  O-W  and  0-4". 
I  generally  iuocoed.  With  Btars  of  &3"  and  0-2a",  I 
&ll  as  often  ui  I  gncceed,  if  nut  more.  My  snci 
ODder  O-Jj'  are  few  and  tar  between:  bat! 
that  aome  stan  not  so  close  are  more  difficult  than 
aonie  others  closer.  Thus,  15G  Tauri  did  not  give 
me  half  the  trouble  I  had  with  ji  DelphinL  i 
Eqaulei  was  also  seen  with  no  rtny  ^eat  difficuly. 
There  is  doubtless  something  inherent  in  somt 
■tars  which  lendorB  them  jmrticularly  difficult 
besides  their  closeneaa.  Some  are  more  nnstaady 
than  others,  some  have  wings  :  others  are  thick  and 
difficult,  or  even  impossible  ]  to  obtain  a  clean  disc. 
X  23G7  ij  one  of  thusewhase  elongation,  though  slight, 
loan  aee  with  no  very  great  difficulty ,  The  no*—  -' 


lini.'!, "  page  G4S,  edition  1S69) :— "  Biaminsd  with 
iiutrumeDt*  of  saperior  deflning  power,  howerer, 
the  ovidenoe  of  its  resolvability  into  stan  may  b? 
regarded  ai  deoiuTe." 

Nawoomh    also    write*     ("  Pop.    Astron.," 
US-S,  edition  ISTS),  when  tpeakjing  of  il«  apectn 
"Thin  would  suggest  Uiat  the  object  is  really 
immense  etai-eluitar,  so   distant   that   the  m... 
puwerfol  telescope!    cannot  resolve  it."    This  is 
tullowsd  hj  aantiouB  and  qualified  remarkj;  but 
the   pnisibility   ia  granted  uf  its  being  set  with 
stellar  arrangementa. 


o  this 


■hould,  Eowevcr    baie  thougfit  that  the  Ni 
■trument  would  have  mastered  it,  as  it  is  said  thg 
i:  quite  splits  stars  whoao  distance  is  02".    May 
a*  Mr.  Sadler  if  he  knew  the  P.A.  of  the  atara  o 
the  prerions  list  when  he  looked  at  them  with  hi 
8|_Calver  mirror?       PerhapB    the  reason  of  my 
tulure  with  some  of  them  wni  the  low  power  J 
naed ;  but  the  air  would  not  allow  a  higher  one. 
mmr  rate,  I  believe  that  Mr.  .Sadler's  eye  U  bet 
than  mine  for  seeing  minute  puints  of  light  n 
bright  atars.     I  can,  however,  juat  glimpu  the  a 
»  little,  iJi.,  the  new  star  in  the  grciC  nebula 
Andromeda.     I  am  afraid  there  must  beancr.„. 
in   my  note  on  /J  h+.    When  I  prepared  my  liat 
at   objects    for    observation.    I  put  down   jJ  51 
W  a  double   instead  of  a  trijile.     r'inding  near  an 
olriect  which  aeomed  to  aniiwer  the  deacription  of 
ptt,  I  took  it  for  thst  one,  and  in  the  field  of  a 
power  of  IJO,  found  the  two  other  double.i.     At 
prosent   the  fitint  rounVu  of  these  cannot  be  aeon 
with   the  fnll  moon.     I  hope  later  on   to  have 
another  look  at  this  object. 

O.  K.  Oandlbert. 


(MSia.]— This  stir  baa  not  only  dccti 
Ouignilude  since  first  observed,  but  appeal 
to  have  also  changed  colour. 

When  I  observed  it  on  Sept.  3    ■ 


1   thoae 


of  a  majority  of 
ne,    I  did  not  sec 


icidedly  I 
■ay  trace  of  red  as  Mr.  Tarrant  (letter  S-ITSJI,  p.  ;ii) 
miean  to  have  done,  but  it  was  certainly  of  a 
jeUow  colour,  and  it  remained  unchanged  till 
Sept.  9,  when  the  yellow  woa  nut  ao  decided  ;  and 
by  the  Uth  it  had  become  very  faint.  Bat  as  It 
waa  of  a  yellowish  oidour  from  the  flrd  to  the  13tb, 
I  think  our  esteemed  friend  "P.K.A.a"  (letter 
MTn)  must  have  made  a  mistake  in  aacribing  a 
"-"'•■  -' —  '0  it  on  the  4th.  Possibly  the 
apertures  may  account  foe  oar 
,  mine  being  a  X'm.  refractor  and 
ij..      ni...^...^-..  4.U.  v„«-     1 


diSeninoe  in  oui 
diveim  estimate  f 

"FAAAb"  a  4in.     Observing  the  Ni 
t  (Snndaj), 


[lifcn place  betweeu  the  13th  and  yesterday  (the 
:  tlA).    Can  any  reader  supply  the  exact  dite? 
■-_     VorML  Qate,  B.,  Kept  -iH.         B.  J.  HopUna. 

THE  AITDBOMEDA  NBBUI.A. 

[2«i3.]-lX  reply  t.j  letter  3471W,  the  writer 
■■niaes  certain  in^rences  and  conclnstons  that  are 
foreign  to  what  my  letter  intended  to  convey,  and 
henoe  curtain  cjnories  are  put  to  me  to  solve  that 
Oeitfaer  he  nor  I  can.  It  wuidd  have  been  wiser 
had  he,  before  taxing  tne  to  give  information 
beyond  the  present  bounda  uf  acicnee,  have 
Dlearsd  af  and  stated  reasons  for  the  position  taken 
Up  bj  himself.  I  do  not  wish  to  enter  into  any 
ti^^mentativc  disquiaition  on  this  subject;  hat 
Erom  the  tone  of  that  letter  It  appears  that  he  has 
kdoptsd  the  haaty  conclnaion  of  another  writer, 
who  at  onae  and  offhand  gave  "  knowledge  "  that 
tlia  Nora  wai  set  in  the  midst  of  the  nebnla,  as 
bawiuiitS  ■  modem  theory  respeoting  the  atructare 
■C  tha  uBlvene.  I 

o  SI  M,  Hmshd  wtlta  ("Ost- 


sulid  liodiea,  whose  united  lustre  ia  capable  of  < 
ling  white  light. 
fSiieh  evidence  aa  Ibia  preponderatea  in  support- 

c->uatnict]on,  and  needs  only  increased  inatru- 
mfyntiil  power  to  resolve  it  into  separate  and 
[><)nti]t  stars.  If  this  is  so,  whenever  that  atage  of 
rt'iv]  vubility  is  attained,  the  atar-dust  that  will  b^^ 
wiliu'^^ed  willonlybe  infinitesimal  points  of  lights 
that  sv  ill  in  no  wise  compare  with  any  standam  of 
■^ti^ll^ir  magnitude  Hua  baa  yet  been  adopted.  It  is 
fjLJr  til  infer  that  a  mass  of  stara  that  can  only  iy; 
ciimp^irod  to  star-duat  may  be  more  remote  thaii 
anv  ^tr'itum  of  stars  of  larger  and  measurable  mag- 
n^tiiiiii.  It  is  also  fair  to  infer  that  a  stratnn 
iif  light  indicating  etellar  composition,  although  m 
tTtice  of  star  can  as  yet  be  traced,  may  be  atlll 
f  Linlici  remote  than  the  loous  of  a  stratum  wheri> 
it.ir-ilust  is  visible. 

Tlit.H  line  of  argument,  then,  would  indicate  thai 
'II  .M.  may  be  infinitely  more  distant  than  thr- 
Miira  ithich  Mr.  Edwin  Holmes  gives  ns  being 
■■  Ibij  h.ime  line  of  aight."  Stars  and  nebolie  bei  . 
■'  in  tlio  same  line  of  sight "  indicates  no  physical 
t.-rinni'i^tion  whatever,  as  a  fact  takeU'alone. 

U.K.:-.  this  gentleman  kaoa  that  this  nebula 
mort  distant  '-than  the  mass  of  the  stars? 
diie.H  hi'  further  hioic  that  the  stars  be  name 
g.mrwcted  with  any  of  the  nebula  ? 

■■  K.R.A.a.,"  the  able  writer  in  this  journal,  sub- 
.-if^iiui'iiily  to  my  letter,  supports  the  auppoaitioii 
that  the  Nova  probably  ia  situated  between  us  and 

Tii  place  this  new  star  of  the  Tth  magnitude  _ 
til-:  mi'lst  of  a  Btrntum  of  supposed  atara.  which 
lr-,in  their  intiniCe  distance  defy  individuality,  ' 
Indiriiie  it  to  he  a  globe  of  more  gigantic  pn 
tlori'  i.han   any  yet  conceived.    A  atar  of  the 
iiiig,  would  apparently  occupy  a  apace  equivalent 
to   myriads  of    that  occupied  by  the   compon 
tt.' rill  I'd  stor-duRt,  and,  assuming  that  atar-dust 
-.JHt!^  of  BUna  and  bodiea  of  average  stellar  dimen- 


an  bodiea  of  average  stellar  dimen- 
■eive  a  body  eiceeding  in  siie  the 
— Tage  myriads,  doea  seem  aim'-'  - 


lite  agree  with  Mr.  H.  "  that  bodies  poe- 
of  apparent  magnitude,  and  which  can  b(- 
ied,  are  really  nearer  to  us  than  those  which 
.11  scrutiny,  and  remain  mathematioBl  point! 
•T  examined.'^  This,  his  final  argument. 
,,„.,.-  futirctv  in  my  favour,  and  is  the  specia) 
piiiiit    desired  tu  be  expressed   in    the  preceding 

0  one  part  of  Mr.  Holmes's  letter,  i 
^dtbathe  thinks  this  now  star  not 
f!tr  fri)mus,and  this  being  connected  with 
reveuU-d  by  science,  aa  to  the  nature  of  this  nebula 
hia  line  of  argument  supports  the  supposition  that 
our  neff  comer  is  really  situated  between  the  earth 
ind  thi!  igneen  of  clouds. 
Kuiithamptun,  Sept.  38th.  S.  8. 


tapr'>ii,  that  the  positii 
/iii7''jr-rriu  parts  have  beenr 
'l'I-iiliij  <i  small  stars  whi( 


[;;iWl>I.] — It  strikes  me,  on  looking  at  the  draw- 
'  -'-"  nebula  <p.  91)),  copied  by  Mr.  J.  Band 
lat  the  positiuuB  of  the  prrrtdiis  and 
parts  have  been  reversed,  judging  from  the 
small  stars  which  appear  in  the  woodcut 
1  the  p.  aide,  whilat  in  the  tdeacopc  they  arc 
R  ihi'  /■.  side.  This  would,  therefore,  change  the 
o.Iu.>n  of  the  star  marked  x  with  reference  to 
III'  LL'Litre  of  the  nebula,  and  it  would  not  then 
;:ro';  ivith  the  position  of  the  new  atar. 

In  ]{i!V.  J.  J.  MuBchamp  Perry's  letter  on  p.  711, 
111  1-.;  H  sn  error  in  giving  the  position  of  new  star 
'  I',  till)  centre  of  nebnla  by  Hi"  instead  of  Yds.  ai 
)vin  in  the  Dun  IScht  Circular. 
Hi^lfflst,  Sept.  38.  1.  W.  Ward. 

COMET   BB00K8. 

[^Mt*.*.i.]— The  comi't  discovered  by  me  on  the 
y-nms  of  August  31st  in  Canes  Vonatici,  has 
..111  utucrved  almost  nightly  to  the  present  time. 
,t  tilt  time  of  diaoovcry  it  had  the  appearance  uf 
hrightiah,  nearly  oiicolar,  nebulosity,  with  very 
igbl  central  ooineneatiun. 

There  has  been  little  idun|a  in  the  anect  of 
the  ~'""''.  -'"T*  ■  p— "—  <l—».t-g~*  «■■  tight  ™ 
..„   ..  ■ —  necjafaw,  whtoh  ■atwtd  indepwident 
bion  at  Uia  aJMoephiaw.    ^a  Mmet'i 


lightof  the  atarwai  unchanged,  unless  it  may  have 
appeared  ^ghlly  intensified  rather  tiian  dnnmed 


appeared  slightly  ii 

by   the  ooonliation.      Perihelion  p „.   

August  nth.  The  comet  was  disoovered  with  the 
9in.  Newtonian  reflector,  and  achromatie  poaitiTg 
eyepiece,  of  my  own  cuuttruntion,  givinx  a 
power  of  3D  diametera,  and  a  clear  fielif  of 
U'.  I  had  jnst  finished  tbia  eyepiece— 
I  believe  it  naa  the  tbird  night  I  had  mad 
it — when  I  discovered  therewith  the  "Pooa- 
Bcouhs  "  comet  of  ISBa,  or  comet  of  1819,  aa  it  had 
become  familiarly  known  up  to  that  time.  So 
eioeedingly  faint  waa  tbst  comet  at  the  time  of 
discovery,  that  1  do  not  think  I  could  have  detected 
it  with  uie  ordinary  eyepiece. 

WlUlam  B.  Brook*. 
Red  Honso  Observatory,  Phelne,  N.Y,  U.3.A, 
Sept.  13th. 


r2«26.1— In  reply  to  '-R.M."  (query  57308, 
Vol.  XLL  p.  Sol),  my  water  mioroacopes  were 
figured  and  described  m  the  FAUoiopAicai  Traiu- 
orlioiu.  Vol.  Xlll.  No.  221,  pp.  281-3,  1  Fin. ;  No. 
323.  pp.  353-U,  1  Fig. ;  and  So.  228,  pp.  «(9^9, 
I  Fig.,  published  in  lGUn-7. 


ih,  by  means  of  a  pin,    a    am^ 
lyed,    thus  forming  a 


globult 

Dlano-ootivex  lens.    By  pasaing  the  pin 

lugh  the  hole,  and  witlidrawing  it  carefully. 


form  a  bi-convei  lena.  The  rcniJts  vere  better  1^ 
candle-light  than  by  daylight.  In  practice  thii 
device  magnified  almost  as  distinctly  aa  a  single 
glass  microseope. 

My  aeoond  device  is  shown  in  Fig,  1.  It  differed 
cBBentially  from  the  former  (1)  in  providing  an 
object-carrier  pivoted  to  the  lens-carrier,  and  (2) 
in  the  application  of  a  screw-adjustment  for  fuoua- 
Bing,  without  which  (or  some  eqnivalent  arrange- 
ment), it  is  practically  imposailile  to  make  any 
prolonged  observation  with  a  single  microaoope. 

In  Fig.  1,  A  B  ia  the  lens-carrier  of  the  mioro- 


igthe 


L     J,in.    diameti 
oAhe  plate  ii 


..      .  Lcknesa  of  the 

plate:  iin  the  other  side  is  a  simDar  cavity  abont 

y,in.  diameter,  and  of  each  a  depth  as  to  nearly 

meet  the  other  cavity  in  a  Bharp  edge.     In  theie 

tius  the  globules  of  water  are  conveyed  by  a 

till  there  be  formed  a  bi-convex  lens,  which, 

the  cavities  being  of  ditfcrent  diameters,  hM 

riual   curvaturei;  b}' this   means   I  found  the 


t.ito,  jioreover,  I  thus  found  the  walOT  better 
■cured  in  ita  spherical  form.  C  D  E  ia  the  objeot 
irrier;  a  hole,  0.  is  for  Hnid  objccta,  whilat  solid 
aes  are  adjusted  on  the  point  F.  Thisohject- 
trrier  ia  bent  slightly  upwards  from  the  plane  of 
the  paper,  and  in  mode  of  well-haminered  brass  tu 
give  it  Bpring  for  the  focal  adjiutment;  it  i« 
attached  to  All  by  the  screw  K.iin  which  itpivota, 
point  F  or  the  holeC  will  coma  directdy 
of  the  water  leiu  at  A  :  it  has  a  slot  ont 

_. iw  (he  pivot  motion  past  the  screw  Q. 

A  thumb-screw,  Q,  about  Jin.  in  length,  Gta  verti- 
'Iv  in  the  centre  of  A  B.  and  by  mcana  of  a  broad 
iher  presses  the  object-carrier  nearer  t«  the  Jena; 
reverse  motiim  releases  it.  when  it  recedes  by  ita 
n  spring— the  lu-and-fro  movement  of  focnaaing. 
B  It  a  hole  i^n.  diameter,  in  which  animaloulea 
y  be  seen  if  a  drop  uf  Htagniint  water  of  suitable 


ofon 


ill  the  uplifted  am  of  BoBtt 

On  the  eroillig  df  Btpt. 
alotost  eentnUy  oraraBBtb 


II  may  mention  that  a  model  of  this  water  micro- 
aoope, made  from  my  figure  and  description,  was 
exhibited    recently  at   the    Royal  Hicroao^ii^al 


ENGLISH  MECHAKIO  AND  'WORLD  OF  SCIENCE ;   No.  1,071, 


&  u  ■  liaa  of  brnsB,  abuut  ^in-  thick,  the  i 
■iar  oirole  being  about  fliin.  (Uann  '         '  '  ' 
T  emU  the  frama  or  cell  of 


,  .   .  .ecuium.    The 

n  of  the  interior  circle  miut  bo  mbbcd  with  s 
■ofmio&  of  qnicktilver  diuolvEd  in  a<}ua  farili, 
llijrhtlr  ^uted.  It  is  then  dried,  laid  flnt  on  the 
table,  and  ■  ctobnle  of  quicksilver  put  n-ithin  it, 
which  ii  prewed  Kently  with  the  ball  of  tht  fincor 
till  it  *piHdB  oat  into  a  thin  film  adhering  to  the 
inteiior  edge  of  the  liog.  The  ring,  with  the  ad- 
herent Sim  of  qaiokeilver,  i>  then  ligbtly  daated 
"with  %  Boft  bmBiL  and  carefully  pla^^Ljil  fiat  on  the 
liollow  aylinder  B,  when  by  force  of  gniity  the 
Sim  wiU  sink  down,  foiminic  a  concnvo  Bperuliim. 
The  ojlindcr  B  has  a  screw-holo  at  the  hiuo  by 
which  it  can  be  raiaed  or  lowered  on  the  standard 
on  D.     CBPG  is  the  B 


The  oitieot-curier 


stheri 


should   1 


I  aUt^  in  my  [iri);ianl  commiittii: 
Royal  Society  in  1697  that  this  instrii 
litUe  lariatiOD,  mi^ht  be  converted 

mioroBcope,  if  the  ring  " — ' — 

ann,  with  a  hole  to  rpc 

tiu  cylindricaJ  vesael  wt 

on  the  etaadard  with  its   btiBe  U]>wardi.  ai>  aB  to 

form  an  object-oanier.  Than  moditicd.  Che  apparatna 

wonld  be  mora  convenient  for  oTajnininc  opacivie 

ob^aetM  than  that  sbure  deBCribed,  which  ii  better 

suited  for  Said  and  trnnaparent  oncE. 

I  also  eiperimcatod  with  water  Ipdbos  coinisting 
of  minute  Klabule.4  sa!<peaded  on  the  end  ct  n  pieee 
of  fine  wire,  and  by  dropping  dear  water  on  a  plate 
of  glaaB.  Some  of  the  latter  T  iiaed  as  reading 
lemea  for  aiagle  wordp  iif  Bmall  lettcm,  aa  on 
globes  and  mape.  The  fluidity  of  the  water  ohliecd 
me  to  keep  the  glasB  hori:coutii1 ;  lint  I  found  a 
wmed^  for  this  inconvenience  iff  i'ii6B.,lving  isin- 
glan  m  hot  water,  snd  whilat  it  was  worm  I  let 
■ome  dropa  fall  on  the  glass  at  before,  and  when 
sold  they  acquired  such  a  oonsiBtcncy  that  they 
oonldbe  held  in  any  poBition.and  though  they  wer< 
not  BO  tnuiaparent  as  the  pure  water  Icnieij  yei 
llua  was  little  or  no  impediment  t/i  their  UBe 
Lensca  made  of  the  solution  of  iBinglasa  asanroc  i 
more  perfect  figure  than  thoso  of  water,  having 
their  adgei  exactly  circular,  and  they  may  he  madi 
at  a  much  longer  focaa.    I  tried  also  to  make  ub- 

Sitivea  of  water  and  the  iaingl.iiid  solution,  for  thi 
escape  and  oompound  mierojfCupr-,  by  placing  thi 
dropa  within  tiiin  rings  of  lueLil  Wid  on  plan< 
plates  of  glasa  ;  but  the  rcsultii  u  eru  not  lutufac 
tory.  By  dropping  thcBC  llnidii  in  u  bnitahlo  rin) 
Wing  on  a  plane  plate  of  gbss,  f.nd  pressing  thr 
finger  on  them,  the  surface  assiuned  a  concave  f ohd 


/ocui  of  the  eyeglass  bo  that  it  auffioB*  to  meagnre 
the  distance  of  the  ons  from  the  other."  Now,  I 
quite  aware  that  eyepieces  are  made  with  tbe 
fieH-glau  in  the  focus  of  the  ejeglaaa ;  notably 
•me  of  MoBsra.  Beck  and  Beck's  eyepieces,  sent 
It  with  their  cheaper  forms  of  instruments,  are 
1.  The  negative  eyepiece  of  Ramsden  has  even 
-je  focus  of  the  eyeijloBB  beyond  the  field-glass. 
The  Kellner  orthoscopio,  as  usually  made,  has  alio 
the  field  lens  in  the  fucus  of  the  eyeglass.  Bat 
these  .-ire  exceptions  to  the  general  rule,  and  cannot 
adduced  as  evidence  that  Mr.  Grant  t  statement 
is  right.  I  Bay  it  is  utterly  wrong. 
"*  ^se  are  a  few  of  the  erroneous  statements 
1  have  Btruck  me  in  glancing  over  Mr.  Gtont'i 
_.  ...  and  they  are  quite  enough  to  teach  him  to 
be  a  little  more  oautious  in  future. 

nco  I  have  mentioned  Kellner's  orthnscopic 
leoeB,  perhaps  you  will  allow  me  to  express 
I  surprise  that  none  of  our  leading  opticians 
e  B  Kellners.  A  great  many  yeera  ago,  when 
the  microscope  of  the  then  late  Mr.  Grant,  of 
Elchiea,  was  sold,  I  saw  he  had  a  B  Kellner  by  Mr. 
leyer.  I  was  so  delighted  with  it  that  I  at 
irdered  one  from  Hr.  Dollmeyer,  as  well  at  a 
C.     The  B  is  one  of  the  finest  eyepieces  I  have 

think  Mr.  Slack  onee  said,  a  round  diatom — aach 
BchnoidiscuB— as  brge  as  a  dinner  plate,  is 
something  wonderful.     Mr.  Dollmeyer  did  notcon- 


UICHOSCOPICAI.. 

124827.]— 1^"  IctUT  So.  JITUIi.ilr.  I 


has  attempted 
quirers ;  bnt  he  hse  made  au  luany  crioneoui 
statements  that  perhapa  you  will  pcnnit  me  U 
point  out  one  or  too  of  them. 

In  the  leoonil  paragraph  of  bis  letter,  he  says 
"Pushing  the  eyepiece  up  and  down  the  tube  bat 
th«  same  effect  u  turning  the  Bciew-eotlar  of  the 
objeative  to  and  fro,  as  far  as  distinctness  of  view 
is  ooneemed."  Thia  is  certainly  an  entirely  uen 
method  of  correcting  an  ubject-glass  for  cover,  and 
(me  which  I  venture  to  think  baa  now  been  beard 
of  for  the  first  auil  last  time. 

In  the  third  parsgmph  he  states  tbe  two  metbodi 
oommonly  employed  for  ascertaining  the  magnify- 


ing power  of  a 
this  is  a  subject 


^terly  n 


t  thi 


very  loose  ideas  exi: 

.— , ^  —lir^roscopiats,  and  it 

one  about  which  there  is  not  a  little  diiSanlty  i 
obtaining  specifio  infonnation  from  English  ten 
books.    I  think  there  is  not  unu  of  them  whli: 

S'res  prcoisely  the  information  one  would  like  i. 
e  subject  Hr.  Grant-  does  not  seem  to  ba-i 
understood  the  matter,  and  hence  his  direotioos  ai 
wrong,  and  his  teaching  bad.  The  matter  is  a  vci 
simple  one,  and  easily  remembered.  In  tbe  fir 
case, the  foot-mle  must  be  placed  at  IDin.  distance 
from  the  eye  of  the  observer ;  and  ia  the  second. 
the  eye  of  the  observer  must  be  lOin.  from  thi 
paper.  I  ocod  not  explain  why  this  is  so.  A  litUi 
consideration  on  tbe  part  of  any  one  will  enable 
them  to  see  it. 

Again  another  error.  In  paragraph  A.  he  saye 
"To  estimate  the  effect  of  a  given  eyepirct.  ther 
fore,  first  ascertain  the  amplification  of  the  eyrj/ai 
i^T  of  the  lens  nearest  the  eye.  This  may  be  doi 
by  ascertaining  the  length  of  focus,  which 
readily  obtainable ;  fur  in  ordinary,  i.e.,  Hnv- 
^lenian  eyepieces,  the  field-giais  ii   lixeJ  in  At 


n  thesD 
y  Kellner. 


re  diaphragms. 


iparent,  according  to  the  size  of 
I  position.     A  biibblc  occupying  I 


of  the  bubble  and 
.^  ng  half  the  area  of 
the  back  lens  would  he  cunspiouous  on  any  object; 
but  a  bubble  the  aize  of  a  pin'a  point  would  re- 
quire  a  test  object  crittc^y  eiamined  before  it 
would  be  noticed.  Again,  the  puBitiou  of  the 
bubble  has  a  great  d^  to  do  with  it,  for  if  the 
bubble  is  in  the  marginal  lone  of  tbe  back  lens  it 
luld  never  interfere  with  light  when  the  objeot- 
c  is  used  for  general  work^i.e.,  work  reqiuring 
small  central  pencils  of  light  with  or  wiuiout  a 
ooadeuser.  If  the  bubble  ia  in  the  centre,  it  will 
do  a  great  deal  more  mischief,  ss  it  would  always 
interfere  with  the  lieht  when  the  objeOCive  was 
nsod  for  urdiuaiy  work.  So  it  will  be  easily  under- 
9t<>od  that  a  small  bnbble  in  the  centre  will  do 
[□ore  damage,  and  he  more  readily  noticed,  than  a 
larger  bubble  o9  the  centre  or  a  much  larger 
bubble  at  the  margin.  I  have  bad  Bcveral  ex- 
periences of  thia  kind,  and  have  sent  the  objectives 
'    the  maier  to  have  the  bubbles  removed. 

Jle  Amphipleura  Fellucida.— The  first  queatiou 


pellucida  with  ttrie  on  it  as  coarse  as  Cherryfield 
Navicnla  rhomboides,  about  UO,ODO  totho  inch.  I 
have  never  seen  one  of  them,  however.  I  have 
seen  an  Amphipleura  Danica,  which  hod  very 
coarse  abrias  (ii6,<HK)  or  7»,UllU  per  inch) ;  its 
ward  form  was  not  like  that  of  Ampliipli 
pellucida.  I  have  never  seen  a  valve  of  what  1 
should  call  an  Amphipleura  pellucida  with  so  fei 
strim  as  •31,000  per  inch,  or  so  many  aa  99,000. 

The  Lite  Dr.  Woodward,  of  UJJ.,  has  counted 
tbcm  up  to  102,000  per  inch.  The  average  I  find 
lies  between  yS.OOO  and  9<;,000  per  inch,  I  have 
resolved  the  Amphipleura  pellucida  iKI.OOO  Btri» 
per  inch  mounted  in  Prof.  Smith's  medium  rcf. 
index  2-4  with  aa  old  dry  ,V  of  Powell  and  Leo- 
land  (dato  1857),  of  N.A,  -Hi  about  IMP  (I  om 
nearly  certain  abontthia  angle,  but  cannot  be  quite 

so.  not  having  my  notebook  with  me).    Of 

it  had  to  he  coaxed  by  using  sunlight  hsUos 
a  suitable  condenser.    With  all  that  the  lini 


diff.  sprectrom  is  well  grasped  by  the  objective 
With  regard  to  the  Abbe  theory  (theoretical  limi 
of  resolving  power  of  objectiives  as  lAbulated  oi 
cover  of  ■■It.  M.S."  journal),  I  find  it  in  practioi 
ahsolately  correct.  1  also  believe  the  law  oi 
which  it  depends  ia  na  certainly  proved  ae  is  thi 
law  of  gravitatioo.  The  viaibility  of  the  Bagellum 
of  u  bacterlom  has  i  nothing  to  do  witji  it.    You 


ino  of  half  theaogb 
of    half  the  an^    , 
inltiptied  by  the  refnictix-e  imlex  of  the  medimiL 


tf  the  flogelluQi.  bat  you  c*nnot  drjtnt  it.  By 
erm  define,  I  mean  the  aeeing  the  two  edge* 
3  inclose  a  space.  Fi^-  I  illuitratea  Mein|, 
Fig.  2  defining.  I  have  alluded  to  thiabebjrem 
the^e  columna  when  treating  of   the  method  em. 

-' '  *-  determine  the    visual    angle — vii,  the 

j;le  under  which   a  hair   might  be  seen ; 
under  which    two  might  be  separated, 
thia  being  the  visual  angle  of  definition- 

""■"•  ■-  *'■-  law  which  governs  the  powerof 
Sagelia  with  a  mieroseope  I  donf* 
knowi  but  the  definition  of  the  flagella  coom* 
under  the  Abba  theory.  Francis  Grant's  letter 
{2476fi)  will  bo  of  the  greatest  volno  to  all  micro- 
scopical students,  ss  the  st^iry  is  told  Id  snch  dear 
and  easily  understood  language  (an  art  which  fev 
ritera  possess). 

Allow  me.  however,  to  point  out  three  nttll 
Blips  which  in  themselves  contain  important  ianid. 
■  The  magnifying  power  is  detenniiMd  by 
a  the  paper  at  luia.  from  the  eye,  whalenr 
may  be  the  length  of  the  tube. 

2nd.  The  tierd-glass  of  the    Huyghenian  i*  not 
placed  in  the  focus  of  the  eye  lens,  but  thedia- 

K' ragmbotween  the  leusesshouldbe.  TbedistBoes 
twcenthe  lenses  should  be  half  the  sum  of  thdr 
tea)  leuL^ba. 
3rd.  The  N.A.  is  not  " 
iperture," 

jpiied  by  — _  — 

He  has  taken  the  refractive  index  of  the  mediioa 

vea,  but  has  not  done  ho  with  dry  lensea 
■  refractive  index  of  air  is  unity,  tJie  vain 
of  hiB  reeitlta  will  remain  unaltered  ;  but  by  malti- 
ilying  the  sine  of  half  the  angle  by  I  f or  dij 
enaes  the  formula  is  nisde  intelligible.  I  am  snra 
Mr.  Francis  Grant  will  not  object  to  mv  pointing 
it  these  slips.  Edward  U.  Holaon. 

Shetland,  Kept. 'Jlst. 


I  — It  occasionally  hoppcns  that  iha 
IBB  offered  to  him  for  sale  an  objectiTS 
stated  to  be  of  a  certain  power  ad 
angular  aperture,  when  he  naturally  wuhe*  to  UA 
the  correctness  of  the  statements  made  before  he 
nvests  bis  money  iu  the  purchase.  In  such  cmm 
t  ia  desirable  to  avoid  the  ueo  of  an  eyepiaa^ 
thich  ia  likely  to  be  objected  to  aa  nut  being  ^tke 
naguifying  power  you  may  claim  fur  it. 

The  power  of  the  objective  in  queation  may  In 
ueaaured  thus;— Remove  the  eyepiece  from  lb 
nieroscope;  adjust  tbe  length  of  the  tube  of  the 
nicrosciipe  by  means  of  the  draw-tube  to  exscdy 
.Oin.  from  the  bock  lens  of  the  objective  (this  msf 
wnveniently  be  done  hy  dropping  a  straw  cntto  lOia. 
n  length  into  the  tube,  allowing  the  lower  end  of 
t  to  rest  on  the  back  lens).  Place  a  si&ge  miero' 
neter  divided  into  hundredths  and  thousandths  e£ 
in  inch,  on  the  stage  of  the  microscope.  Bold  a 
iuely-groiind  slip  of  gloss  on  the  top  .j(  thediaw- 
mbe.  Focus  until  the  divisions  of  the  stage-micn^- 
netor  are  clearly  visible  on  tbe  groand-ula&s  ili* ; 
nhen  they  can  be  marked  on  the  slip  with  a  pouaL 
The  extent  to  which  the  divisions  of  the  micro- 
iietor  are  magnified  on  the  glass  slip  indicates  th' 
powi'r  of  the  objective.  An  inch  objective  slicnld 
magnify  t«n  times  ;  a  quarter,  forty  tunes :  a  tenth. 
ine  hundred  times;  and  so  on.  If  one-hundredth 
if  an  inch  on  the  micrometer  shows  aa  one  inch  at 
he  glass  slip,  tbe  objective  under  mcasuremeat  i» 

]f  the  objective  has  a  screw-collar  adjusanent,  it 
should  be  measured  is  ith  the  coUar  open  and  closed, 
and  the  mean  taken.  I  have  an  objective  which  is 
a  one-fifth  with  the  collar  screwed  over  to  the  li^ 
and  a  one-seventh  when  put  over  to  theleft-^ 
was  sold  aa  a  seventh.  Take  care  that  youi  stage- 
micrometer  is  correct,  t  have  found  some  wim^ 
They  can  bo  compared  on  the  sta^e  of  the 
scope,  side  hy  side  with  a  stai 
used  by  civil  enginoors. 

The  angular  npcrtum  of  the  objective  as*  M 
ascertained  thus : — Place  the  mlcrosoope  wita  lb 
Cube  in  a  vertical  pisition,  on  a  table  har^  • 
dark-coloured  cover.    Take  out  the  eje'piece. 


d  scale,  such  u  > 


the  tube  until  the  front  of  the  objective  ii 
underside  of  the  (tag*. 


ivith.  0 


below, 


juat  'b%  the  e 


All  substogc  fittings  must  be  removed.  Take  V 
pieces  of  white  card  und  place  them  on  the  tahls 
'  '  '  id  left  of  the  microscope.  Look  down  dw 
liecea  of  card  uatH  yon  caB 
edge  of  each  piece  of  card 
□urroreu  on  each  side  of  tbe  field  of  the  objeetin 
on  the  extreme  edge  of  the  circle  of  the  Geld.  Now 
measure  the  distoncc  apart  of  the  two  pieces  of 
card  (their  inside  edges)  and  the  distanoe  from  Um 
table  of  the  front  lens  of  the  obieotive,  Drawtha 
first-mentioned  distance  on  a  sheet  of  papa  aa  a 
boriiontal  line  :  and  eet  up  the  latt«r  distance 
the  middle  of  this  line,  a    '  "     ' 

distance  to  th  — ,. ,  ._,. „ 

the  angle  formed  by  these  two  line*  will  be  A* 
angular  apertUT*  of  the  ^obiectivo,  ta  a  dcaa  Sf- 


ine.  and  porpendiculai  to  iL 
1  the   ends  of  the  horiioatd 
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pToiimition  to  it.  Some  peraoas  require  the  aid 
<>f  a  spoetacie  lens  to  aee  the  pieces  of  card  ole«rly. 
I  hare  funnd  the  power  and  aperture  of  the  ob- 
jective of  our  best  makeni,  an  8t»t«d  in  tlioir  price 
lUta,  tocoiTe»p«ndcloielj-with  meunrementa  made 
b;  thme  metboda  ;  but  mime  time  since  a  Germui 
Icou  wae  oSered  me  on  approval,  which  was  stated 
to  be  a  one-tvrentieth,  and  turned  out  on  being 
meuured  to  be  >'  oae-twelfth,  while  it«  aperture 
wu  mueh  leas  thao  stated  by  the  vendor ;  so  that 
the  meoiurements  I  have  desoribed  are  far  from 
being  superfluous  when  costl;  foreigit  objectives 
>re  being  bought. 
^  In  ineMuring  the  aperture  of  ■wide-angle  objeo- 
tivea  it  is  neceuary  to  bo  careful  that  Che  view  of 
thepieoesof  cord  in  nut  ubstmctod  by  any  port 
<if  tte  stand  or  stage  of  tbe  miuroscopo. 

E.  D.  W. 

THE  CONTZNITOITS  BSAXSS  BBTVBN. 

[248.10.]— The  continuous  brakes  return  {d.  46Ga) 
for  the  first  half  of  the  present  ^ear  has  jmt  been 
iuued;  but,  ag  upon  many  previous  occaaions,  the 
information  contained  tbercin  fuiniihca  evidsnce 
that  there  ii  no  immediate  prospect  uf  the  adoption 
of  any  general  system ;  it  la,  however,  satisfnotorj- 
that  the  brahea  reeorttly  fitted  are,  or  are  said  tube, 


rBtnmedas  fitted  with 
brakes  which  apjiei 
to  comply  with  coi 
ditions  uf  Muard  c 

Trade 

■Total  fitted  with  brak. 
which  do  not  comply. 

Total  fitted  

Ifot     fitted    with    ; 
continuous  brake.. 


pasBenger  ruJ 
k  therefore... 


I    111 


The  above  amount  of  fitted  rolling  slook  is  pri 
Tided  with  brakes  as  follows,  ixcliuict  of  thoi 
Tehicles  vhich  have  through  pipes  or  conaectioi 


Name  of  Brako. 


IStMl-HoInnes 
WatDBhoDse  automatic    1,4 
'  OhTI  ohain    -) 
IXafc  and  Webb's  chain  I  f 
WUkiii  *  Clark'a  chain  J 
F»r<i ) 

Pay  and  NewatVs    i  I 

Newall's J 


w 


Total.. 


'    3,916 


li 


3,290 
10,790 
3,S22 


•  These  engines  are  placed  under  the  wrong 
beading,  they  baring  only  steam  brake*  and  "  appa- 
ntn*  toi  working "  the  vacnom  broke. 

t  Eighty-five  engiaea  on  the  MorUi  Londtm  are 
leoordedin  the  wrong  column,  being  only  pMvided 
with  hjdnnlic  bnka  and  oord.  ^^ 

Time  tolala  do  not  lnolnd«  1»  rMda  a^lM 


the  North-Bastem  RaUway,  fitted  with  tbe  Wcai 
inghouse  brake. 

In  conseqoence  of  the  different  systams  nsed  b 
ihangetraffio  ithnsb. 


The  foUowiDE  Ub!e  ah 
ing  stock  fitted  with  ti 
brakes,  so  that  both  act  oi 


complete  systei 
>e  same  bloek : 


Wett  Coast  Joint  S.' 

Caledonian | 

L.andN.W.  ■ 

Midland  S.J.8 \ 


S7o  Vl  f  Weatinghf 
16  yi  matic  ai 
nsj,!  vacuum. 
8.'.  ■)    fWestinghi 

89  llj'^^jl*^ 

73  lliFaTand 
j    (     vflouum, 

'  rWcElinghi 
i;i       I J      matic- 

'  [     vacuum. 

I  rWestinghi 

it  Tw.ri 


'  Smith's 

S.indorB' 

lus  canto- 
Midland 

'  L.    and 


•  G.  and  H.W,  Co.  number  not  given. 

Fiftj-ane  engines  on  Cbo  North-Eaatem  Railwa 

are   also   fitted  with   appliances  for  working  tw 

brakes,  and  a  very  large  number  of  vehicles  hbv 

two  or  even  three  kinds  r)f  connecting  pipes. 

Tlie  following  Table  shows  the  total  number  o 

engines  and  veniclcs  which  were  fitted  with  coc 

system  during  the  half-year  ending  Jbug  3[),  1885 

Engines.  Vehicles. 

n'eatinghouae  automatic  ...     90  aSS' 


Smith's  a 


.    109 


Total 311  21121 

•  Eiclosive  of  L.  and  N.W.  vehicles  fitted  with 
two  brakes. 

The  progress  made  during  the  half-year  cannot 
he  considered  satisfactory;  the  total  stock  Stted 
shows  bat  a  small  increase ;  many  of  the  brakes 
fitted  are  inefficient,  for  instance,  the  *'leak-ofE'' 
and  the  simple  vacuum,  and  in  the  case  of  the 
London  and  Xorth-Westem  vacuum,  the  large 
nominal  increaae  is  not  progress,  but  simply  the 
change  of  brakes  from  the  ^ain  to  tbe  vacuum. 
To  remove  one  brake  and  tit  another  which  does 
not  fnifi!  the  Board  of  Trade  conditions  ia  hut  a 
useleas  trasta  of  money,  as  a  still  further  alteration 
must  ultimately  be  made. 

A  comparison  of  the  two  last  Board  of  Trade 
returns  sbowi  that  daring  the  half-year,  tbe  under- 
meattoned  brakes  were  lemoved  or  changed. 


Clark  *Vr«bb 
chain  

Clark's  chain. . 

Faj'a  

Pay  and  New- 
all's 

Smith's       Va- 

Smith's  ""Vt 


Total  .. 


N.W. 

BelfitC. 
L.  li  Y. 


Vehicles 


The  faet  that  in  six  months  companies  should 
have  taken  off  such  a  large  number  of  inefficient 
brakes  shows  t^e  absurdity  of  money  having  been 
thrown  away  in  fitting  them. 

Out  of  a  total  of  G,U77  engines  and  51, 657  vehicles 


«  fulfil  tl 


to  quote  the  words  of  tbe  re 
brakes  but  very  imperfectly 


i  oonditions.  a 


c  of  the 
fulfil  that  dcsiitna. 


information  fomislied  is  in  many  cases  incorreot, 
and  in  some  absolntely  false. 

It  is  a  well-known  fact  (in  support  of  wbioh 
your  own  columns  furnish  ample  evidence)  that 
there  have  been  numben  ot  failures,  especiallj' 
upon  the  Hidland  Railway,  yet  under  the  head  ot 
failures  or  partial  failnrcB  the  word  nil  is  recorded. 
Snch  a  letom  is  clearly  misleading,  especially  when 


quesi 


uthei 


Westinghou 
Westinghou 
Smith's       I 


Railway       Class  1  Class  8 


L.CJJ. 
M.a.L, 

Met. 
Mid. 


The  Great  Houthem 


ic  brakes /ni'Wt« 


IS  thau't'l 


matio  brakes  only  have  three  ca.icB  in  ;tl,S73,582 
miles.  Kow,  with  reference  to  thei«  three  Jnstanees, 
oue  is  a  neglect  of  the  mrjpler  when  attaching  the 
.engine,  another  was  a  defective  wa.sher  which 
affected  Oie  engine  wheels  alone,  and  the  thiid  eaae 
on  the  London  and  Soutb-Westem  is  notoleall/ 
eiplained  ;  the  main  vacnum  pipe  Innke,  but  it  la 
not  stated  whether  the  train  overran  Reading 
Station  or  not.  A  nnmbec  of  delays  are  recorded ; 
tbote  relating  to  automatic  brakes,  however,  are 
the  best  possible  proof  that  they  are  in  proper 
working  order,  and  the  fact  that  good  automatio 
brakes  wili  not  permit  a  train  to  be  run  with  a 
brake  oat  of  order  is  not  a  defect,  but  the  greatest 
pr(»f  of  their  efficiency  and  safety. 

It  would  be  of  the  greatest  advantage  if  the 
retnrru  oontoined  a  summary  showing  each  inoident 
under  one  of  the  three  heads:  (I)  Failure  in  oaie 
ofemergeoov;  (21  failure  under  ordiaaij  oiroom- 
stancea :  and  (3)  cases  of  delay,  dearly  showing  if 
the  failure  wac  due  to  defective  material  or  the 
faolta  of  servants,  AU  instances  in  which  eon- 
tinuons  brakes  avoided  or  mitigated  accidcDta  skonld 
also  be  recorded  in  the  returns. 

Clement  E.  Stretton,  O.B., 

Leicester,  Hon.  Mem.  A.S.B.B. 

YAOTnm    BRAKE. 

[24831.]— Perhaps  some  of  our  readers  ooold 
inform  me  about  the  newest  Irind  of  vacuum  broke 
like  tbe  one  iu  the  Bihibitiun.     Is  that  one,  as 
shown  there,  in  use  on  the  railway,  or  ia  practice 
do  they  nse  a  cylinder  with  a  sleeve  round  the 
piston-rod  ai  on  tbe  L.  and  U.  W.  and  L.  and  ¥.  ? 
that  brake  SI  ......       ^       .      .  _ 

conditions,  ar 


THE  HEBNB  HII.Ij  ACOIDSnT. 

[24832.]— I  NOTICK  in  £Bffi««r  this  week  ■  note 
disagreeing  with  the  conclusion  of  the  Board  of 
Trade  inipeotor  in  above  accident.  The  line  wa» 
tight  to  gauge,  and  as  the  carriages  had  new  tires, 
they  wore  thrown  off  tbe  rails.  Everybody  who 
knows  about  the  case  knows  that  to  lie  true:  out  a» 
the  EtiginttT  saj-a,  without  suSioiout  evidcnoetha 
blame  has  been  putoatheeignalman:  the  inspeotor 
thinks  ho  mast  have  moved  the  points.  The  case 
is  giving  much  diasatbf action  on  the  "Chalham 
and  Dover,"  and  it  sbowa  pretty  well  that  liere 
ought  to  be  some  railway  servants  with  eaperience 
put  in  as  inapecturs.  I  should  like  to  know  wfaal 
our  railway  oorrcspondenta  have  to  say  on  IJie  oase. 
And  perhaps  at  tbe  same  time  they  would  say  what 
they  think  of  a  aignalmau  being  enrnmiWrnt  ittt 
minilanghter  lait  vcek  upon  tlu  dntli  of  ■  nan 
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hull  in  a  oollieion  lut  April  betiTHo  Livecpad 
and  MMiGh«st«r,  li  AoemH  the  ti^olmui  wu  not 
the  guilt;  put}'.  SatlwKy  Servant. 


[S4S33.] — The  failure  "f  atgnali  haa  agti" 
Miusd  imodicr  scciilent — namely,  the  Borra  Court 
uoident.  Here  the  rod  whiah  eonneclj  the  aigniJ 
■rm  with  the  balance  weight  broke,  and  Itie  arm 
Kt  oDce  fell  into  the  oS  poeition  by  ita  own  weight, 
tiid  the  line  thus  appeared  clear   for  the  dit^ict 


Ended  nesrl;  m  the  middle,  just  ao  that  the  arm 
elf  tendi  t«  keep  in  the   "on"  poaitioo,  and  if 
the  rod  btcaka  the  signal  wonld  '  "    ' 


i  of  c 


e  weight  of  lie  rod  alon 
up.    Therefore,  I  think  i 


wonld  heip  to  pull 

would  b«  a  great  deal  better  if  these  signals 
adopted  on  other  lines.  The  objection  bna  been 
made  that  it  is  rather  difficult  to  tell  whether  they 
are  np  or  down.  In  ocrtain  ligbta.  it  ia  true,  it  is 
difficult  to  determine  tbeir  poaitioo  from  a  dia- 
tanee ;  but  when  tbey  ace  np  there  it  no  oncertaintj, 
though  when  down  one  cannot  be  quite  aure  that 
they  are  not  up,  Thia,  however,  only  ocoora  rarely, 
and  it  ia  not  as  if  they  appeared  doien  when  they 

Hr.  Hartin'a  leltor  in  your  latt  iiiiie  wu  very 
interesting,  and  I  hope  he  will  aoon  give  ua  some 
more  of  the  coutenta  of  hia  pocket-book.  For  my 
part,  I  ihould  be  glad  to  have  the  whole  of  the  part 
of  it  about  railways. 

There  are  two  qnick  G.  N.  ruus  which  I  have 
noticed,  between  Uitchin  and  Peterborough.  The 
tint  waa  a  year  ago,  by  the  3.15  p.m.  from  |King'a 
OroBL  whtcn  waa  atopped  by  signal  at  Hitching  aud 
nn  from  there  to  Peterborough  (44j  miles) 
with  16  ocviDhes  in  47  minntea.  The  engine  waa 
No.  4S.  The  other  waa  two  years  ago,  by  the  1.16 
from  King's  Cross  (now  IM),  when  647  brought  it 
into  Peterborough  -15  minutea  after  Masing 
Hitehin,  notwithstanding  being  atopped  at  Flcttcm 
Jnnotion,  the  aignal-bux  before  Peterborough.  I 
do  not  know  the  eiact  number  of  coaches,  but  it 


unfoegwl  condition, 
bare  been  aubjected 


Photographic  Sean,  in  the  laat  three  montha' 
nomlwra.  I  therein  oSered,  and  herein  repeat  the 
offer,  to  develop,  by  ferrous  oialate,  any  half  of 
an  expoaed  plate,  oi  which  the  other  half  ia  to  he 
retained  by  the  Bender,  and  developed  by  him  with 
any  developer  other  than  ferrous  oialate.  I  do  not 
require  to  know  thecEpoaure;  1  only  atipulate  that 
the  plate  shaU  bo  sent  me  in  an  unfoggul  conditic 
that  ia  to  say,  that  it  shall  ni 
lo  the  action  of  light  or  che: 
the  camera  eiposure. 

The    resnlta   of  both   methoda  of  rievelopment 
(ferrous  oxalate  and  pyro   or  other)  shall  be  laid 
before  the  editor  for  comparison  and  adjudication. 
B.  Bottone. 

SPEED  FOB  TUBNINQ  UETALB. 

[3483i;.J— It  having  uccnrrei 
the   opinions   of   eiperta  on  tl 


Lttach 

Sffi. 

occurred to 


eaob  division  having 

Bach  manual  dlviai 

by  lonehing  aatudoi 

-  ,  touching  a  stt 

wer  keyboard  i 

all  manual   stops  and 


In  a  book  called  the  "  Metal  Tume 
book,''  itaayai—'^Wrooght-iron shaftings 
at  a  speed  of  fully  4(ift.  per  minute, 
being  l-'"'-       "^  -'    '--"-■-- 


the  feed 


The  fol- 
lowing rates  of  speed  ore  recommended  by  He. 
Joshua  Koee.  Supposing  the  work  to  he  1  in.  in  dia- 
meter, the  number  of  revolntiona  per  minule  should 
be — Braaa,4S0;  cast  iron,  14f>;  wraaght  iron,  13.^  ; 
atccl,  7!>.  The  aame  materials  Sin.  in  diuneter,  should 
be  turned  at  100,  45, 30,  and  25ft.  par  minute  rcspeet- 
'vely.  These  speeds  are  for  average  work  on 
Lverage  materials,  using  the  best  tools  in  the  slide 


own  pedal  organ. 

on  is  attached  to  iU  kejrbmd 

■"hGlp"onder  that  keybari 

id  labelled  "  choir"  ooBierM 

rgan,  bringmg  m 

Irawn  in  the  aar 

impletely  throwing  ofi  the  grt* 

Jo  groups. 

one  coupling  action  which  iiiiit«a  the  uppr 
keyboard  to  the  lower  draw)  and  vrorks  separately 
with  each  division  of  the  latter,  giringthecoapliaj 

1.  Upper  organ  to  groat. 


_-s'  Handbook,  "A 

generally   acknowledged 

and  brass   the  same    as    , 

r."     In  the  table  which  folli 


ran  I  have  m 


ChiUiver. 


[!48ft4,]— Hating  read  some  remarks  made  by 
Mr.  Clement  B.  Stretton  on  the  labject  of  the 
Continuous  Brake  Returns,  and  noticing  how  he 
Inakes  an  analysis  of  and  how,  in  hia  opinion,  he 
he  retnma  should  enimierato,  he  men- 
;  Firstly,  "Failure  under  cases  of  emer- 
" ;  aeoondly,  *'  Failure  under  ordinary  eir- 
dmcea  " :  thirdly,  "  Cases  of  delay." 

With  reference  to  the  second   clause,  What  is 
the  meaning  of  "  ordinary  cironmstonces  "  F 

Does  it  mean  burst  hose,  pulling  np  tralni  on 
oertaio  dangerous  part*  of  the  line  when  not 
wuted?  Does  it  mean  the  eitensive  renewal  of 
Oertain  classes  of  brake  where  i 
ieporl«d  that  some  thousands 
renewed  yearly  because  of  their  being 
to  a  pressure  that  deteriorates  the  n 
oonseqaentJy  moat  be  a  ^re  defeat  ? 

Is  the  writer   of  this  letter  perfectly    unpra 
Jndiced  in  his  views  in    bringing    forward   thi 
■enond  clause  7    If  he  is,  would  it  not  be  well  if 
ht  would  let  the  public  know  his  interpretation 
this  danse  7 

To  my  mind,  there  is  no  limit  to  what  this  clause 
oonld  be  extended  to,  and  it  is  a  mistake  te  all 
Board  of  Trade  forme  without  having  some  ve 
dear  and  definite  reason, 

Henry  Prinoa,    K.S.A. 

THE  FEBBOTTS  OXALATE  DEVELOPEB. 

[WeSf..]— I  NOTICE  ill  last  week's  LKSufl,  at 
87  and  8B,  that  R.  Bennett  falls  fotU  of  the  fern 
oxalate  developer.  I  am  glad  to  see  that  he 
careful  to  state  that  his  dislike  may  be  quite  a  [ 
■onal  equation,  for  he  says,  "  the  ferrous  oxalat 
an  awfol    spoiler    of    negativea,  at    femt,   in 

Now,  I  can  take  a  good  picture  with  any  known 
dareloper,  and  I  have  oome  to  the  conolasu  ''  ' 
photographers  and  their  developers  stand  i 
much  the  aame  relatiou  as  lempatresBea  and  aewing 
machines;  each  swearing  by  whrt  hi 
be  most  accnstomed  to  work  with.  Ai 
fact,  the  ferrous  oxalate  is  perfectly  under  control ; 
will  bring  out  a  picture  when  no  other  developer 
>r  and  over  again  to  the  last 


drop ;  can  be  depei 
veil  a  plate :   and 


idedoi 


irfog. 


mly  aboul 
Can  any 


le  ia  given  of  what  is 
be  the  average  of  cast 
mt  n  qnarter  quicker, 

t  it  is  stated 
ut  iron  should  be  turned  at  ;')t 
lute,  a  4in.  bar  at  IS'5  revolu- 
the  same  proportion.    This  is 

readers  say  who  is  right,  and 


"  SNABE8  AlfD  PITFAXLB." 

[248,17.]— "CouNTBT  Cabinet  Makeb"  I 

a  professional,  I  willingly  accept  his  fiat  in  reapect 
to  the  safer  plan  of  squaring  the  fourth  side  back 
.^__. .. ..  .u_  -i^B  time,  it  ought  ■ 


iredicatod  that  a  carpenter's 
if  so,  and  if  the  sides  art  tr 

a  that  last  finished,  the  result 

faot«ry.     Practically,  I  do  myself 


[y  worked,  eoch 
.hould  be  satis 
:st  again  nil  th< 


OROAN  AT   THE  INVENTIONS. 
.] — As  the  inventor  and  exhi 


e  of  it 


for  myself,  as  th( 
;hibit<ir  in  this  department. 

In  common  with  the   organ  of  Mr.  Gern,  my 
organ  has  no  sliders  ;  the  pedal  pipes  are  Ixirrowed 
to  a  great  extent  by  the  separate  pnoamatie  palleta, 
aa   dtacribed  in  my  "  Modem  Organ,"  writtei 
imi.     Messrs.  Wads  worth's   organ  is  an  ordii 
slider  instrument,  and  has  not  separate  pallets. 

The  principles  of  my  inventions  have  secured 
the  support  of  Mr.  Best,  Mr.  Btimpson,  and  many 
other  eminent  organists.  Your  old  correspondent, 
Ut.  ti.  A.  Audsley,  considers  my  organ  the  dis- 
tinctive tyfieal  organ  of  the  191*-  "^ —  ---■ 
every  sign  is  given  that  in  no  long 
must  revolntioniae  the  present  nnaystemat 
arbitary,  and  illogical  way  of  building. 

My  system  commenced  with  the  pedal  organ, 
regards  which  the  dilemma  is  that(1)  either  tl 
p^al  slops  are  few  in  number,  and  easy  to  manip .. 
late,  OF  else  (i)  theyore  numerous  and  impossible 
to  manipulate  with  sufficient  speed  ;  the  result  in 
either  cose  ia  that  the  pedal  baas  is  znonotonous 
and  inappropriate. 

I    — .!..i., It;.   . — t —   — '"'iu  djffi. 

1.     The 


designed  will,  as  has  been  piuiitsd 
ir  more    of  aevoral  organs  w""- 

-  ;w7b« 


, .  'T*™i 

iving  established  the  mechanical    principle  il 
lurred  to  me  to  apply  it  to  maBuoforgans  to  pioJwft 


a  organ  for  the      __     

strument,whichiB  toillustrat*  both] 
manual  divisions,  vii. ; — 
Great  organ') 
Choir       „      J- 
Solo_       „     J 

I  Upper  keyboard. 


j' 


But  the  npp 


coupling  effect*.  .  ,,      ,  . 

Again,  a  simple  orrangement  allows  of  t^dw 
organ  being  brought  on  simultaneously  witli  ■* 
great,  on  touching  the  great  "help,"  iboi^  At 
choii"help"  can  bring  on  the  choir  alone.  Tta 
oonstitutes  the  coupling  drawatop 

4  Choir  to  great. 
Similar  mechanism  gives  us 

5  Bolo  to  great, 

6  Echo  to  swell. 

Again,  the  tiro  pedal  coupling  actions  draw  tejt- 
ratdy  for  the  five  pedal  diviiiona,  thus  giving 

7  Great  to  pediU 

8  Choir  „      „ 

9  Solo     „       „ 

10  Swell  „      „ 

11  Kebo  „      „ 

That  is  to  say,  that  though  there  ■«  oaly  Um« 
coupling  aotiona  there  are  eleven  ooapUng  rt<W 
producing  some  seventeen  coupling  eSecta. 

Couplera  are  situated  in  the  stop-gtunp  (o  *• 
raourca  of  vkich  thr«  add,  and  if  drawn  Itaf 
come  in  and  out  of  action  with  their  nop-pnMP" 
eg,  "upper  to  choir"  works  as  a  coaaOft 
■■  Eieat  to  pedal"  aa  a  .(op  of  the  great  pedal  OT* 

Under  each  manual  is  ahelp  labelled  "psdili* 
This,  if  touched,  attaches  to  the  pedala  the  pM 

etop-gronp  of  any  manual  divisi,-  "- "--<■-'- 

coupled  to  that  manual, 

Such  combination  actions  as  i 
to  act  upon  an  entire  stop-group, 
and  pedal  atcpa  and  conpir" 

Those  conversant  with  organ-playing  will  p«; 
ceive  that  I  obtain  with  an  organ  of  t-ro  miavM 
all  the  combination  preparations  posaible  oo  s» 
ordinary  organ  with  lict.  Kot,  indeed,  all  ft* 
effects ;  hut,  as  an  addition,  the  pedal  stops  sM 
couplers  give  no  trouble,  I  contend  that  this  tw» 
— „,.,.i  „°„nr,  >,!  >),»  ixnre  useful.  It  must  be  sua- 
■e  added  enormooaly  titds 


nattaebelv 

nay  be  adopted  SM 
.  Thoathenuid 
■e  always  under  ■]>■ 


lyt«U 
HI.  cuiall  organ  ;  bDtI<- 

„^,  ..„.._ J -ystlf   to  two  manaalsi  I 

may  have  live,  each  of  the  five  with  sevenJdn*' 
aions,  and  each  division  with  a  separate  pedal  «pK 
Ihe  additi^  to  the  resources  of  a  large  organ  ii  *■ 
beyond  cdvilation, 

Idome  idea  may  bo  formed  of  the  ^reat  sTm[Hilr» 

tion  of  the  mechanism  hy  the  foUowuiB  cf '—^ 

The  exhibition  organ  with 
^  Manual  actions, 
1  Pedal  action, 

1  Manual  coupling  action, 

2  Pedal  „ 

t)  Trains  of  mechanism 


.    tc:  and  is,  iu  point  «f  fact,  the   uidy 
developer  which  can  t>e  used  for  transparencii~   ~~ 
thepyro-develuper  ii  ao  liable  to  stain,  discoloi 
Tail  the  pi  '         '    ' 


the  result  of  my  experience  iu  the  pages  of  the 


organ  for  each  manual  organ,  any  such  pcilal 
being  attachable,  to  the  exclusion  of  the  oth 
the  one  pedal  keyboard,  on  touching  a  stud 

its  manual  keyboard.    The  couplers  which    

the    manual    keyboards  to  %he  pedals    End  their 
places,  and  if  drai —    "    """*    — 


change  his  pudal  organs  with  the  uUnost  rapidity 


livable  pedal  basaes. 


nation  preparations  of  oi 


,')  I'edol 
1 1  Manual  « 
S  Pedal 


u.uu  the  ayatemof  Mr.RBcmrA 

,  genii  emon  to  whom  1  am  deeph  indeUdB' 
uorteous  B-^eiatance  in  thia  part  atti»  wodc 

Vhe  systematic  suh-diviuoD  at  the  orgaaHi' 
mpurtuit  feature,  affordmg  groat  itlief  to  Itap*  ■ 
Sormer's  memory,  ' 


Oct.  2,  1885. 
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Organ  divided  into 


West  or  Lower 
divided  into 

/ * 

Great  Choir 

(Group  A)       (Gronp  B) 


Solo 


East  or  Upper 
divided  into 

/ * N 

Swell  Echo 

(Group  D)        (Group  E) 


(GroupC)  , ^  _, 

Each  of  these  five  stop-groups  is  again  dividea  into  manual  and  peaal  group,  and  each  of  these  again 
into  sounding  and  coupling  stops. 

Manual  Pedal 


n 


11 
11 


Sounding. 

Group  A —  1.  Bourdon 16 

2.  Op.  Diapason  8 

8.  Hohlfltfte   ...  8 

4.  Principal    ...  4 

5.  Mixture IL 

6.  Mixture V. 

B— 13.  Dulciana 8 

14.  Gedackt 8 

16.  WaldflOte   ...  4 

16.  Hautboy 8 

C— 20.  Posaune 8 

D— 24.  Bourdon 16 

26.  Viol 8 

26.  Harmonic 
Flute  8 

27.  Gemshom  ...  4 

28.  Mixture III. 

29.  Trumpet 8 

Spare        , 

Do. 
Do. 

E— 36.  Flute  8 

36.  VoixC^estes  8 

37.  Cor  Mome  ...  8 
Span. 

Do. 
Tremulant 
(By  Pedal). 


21.  Upper  to  Solo. 
30.  Echo  to  Swell. 


} 


Ck)upling. 

7.  Upper  to  Great. 

8.  Choir  to  Great. 

9.  Solo  to  Great. 


Sounding. 

10.  Acoustic 82 

11.  Op.  Diapason...  16 
Spare 


17.  Upper  to  Choir.      18.  Dulciana 


16 


Coupling. 
Great  to  Pedal. 


19.  Choir  to  Pedal. 


23.  Solo  to  Pedal. 


22.  Posaune 16 

*31.  SubbasB  16|33.  Swell  to  Pedal. 

*32.  Trombone  16  34.  Lower  Pedalior  to 

Upper. 


^ 


38.  Sub-bass 16 


39.  Echo  to  Pedal. 


•In  Swell-box. 


No.  10  (acoustic)  is  a  quint  in  the  bottom  octave, 
the  remainder  taken  from  No.  1  in  actutd  32ft. 
pitch. 

No.  1 1  has  1  octave  of  pipes,  remainder  from    2. 

No.  22         n  „  „  20. 

^0.82         „  „  „  29. 

No.  18  is  omitted  at  present,  the  stop  acting 
on  38. 

Generally— 

6  manual  helps. 

2  pedal  helps. 

(Helps,  when  touched,  remain  in  to  show  what 
is  attached,  the  released  helps  coming  out  simul- 
taneously.) 

3  composition  pedals  to  great  stop-group. 
3  composition  pedals  to  swell  stop-group. 

The  pedals  are  *'  wind-coupled,"  a  contrivance  in- 
vented in  1883,  by  which  tha  pneumatic  current 
passes  from  the  pedal  valves  to  the  manual  tubes 
without  disturbmfi|  the  manual  actios.  All  that  is 
n^cssary  for  coupling  and  uncoupling  is  the  move- 
ment of  a  small  valve. 

Denbigh,  16th  Sept.  Thomas  Casson. 


KODEBN   KAN-FIiiaHT  AND  AEBIAL 

KAViaATIOK. 

[24839.1 — I  AM  afraid  the  machine  designed  by 

"  Norfolk^'  (letter  24747)  is  quite  useless  in  helping 

to  solve  the  problem  of   man-flight.    *'Noi^olk 

miakes  the  common  error  of  attempting  to  get  more 

power  out  of  the  machine  than  is  put  mto  it.    The 

atmospheric  pressure  is  not  in  the  least  available 

for  his  purpose,  and  the  whole  power  to  flap  the 

wings  must  be  provided  by  the  man  in  the  marine, 

who  could  not  with  such  wings  as  ^^e  exert  suffi- 

oient  power  to  raise  himself,  not  ^^nention  the 

weight  of  the  machine  with  whi^^e  would  be 

encumbered.     The  difference  in  specific  gravity 

between  the  human  body  and  atmospheric  air  is 

too  great  to  permit  a  man  to  support  himself  in  air 

by  his  own  exertions.    He  must,  it  seems  to  me, 

resort  to  some  means  for  establishing  a  condition 

A|fl^quilibrium ;  then  he  may  b^  the  strength  of 

^^^^pi  body  move  himself  in  different  directions. 

^^^^^hen  a  lighter  gas  is  made  use  of  to  gain  a 

■HH^  of  flotation  in  the  air,  we  leave  the  problem 

Wvi  man-flight  pure  and  simple,  and  enter  into  Uie 

f    province  of  a<5rial  navigation,  which,  in  my  opinion, 

offers  a  much  better  field  for  studv  and  experiment 

than  any  system  of  individual  flight  by  muscular 

exertion. 

In  atrial  navigation  the  great  stumbling-block 
appears  to  be  the  mechanical  means  of  propulsion. 
Buoyancy  and  shape  have  been  reduced  wi&in  the 
range  of  practical  mechanics.  Hydrogen  gas  con- 
tained in  an  elongated  balloon  supporting  a  car 
carrying  the  cargo  and  motive  power  has  been  the 
accepted^  form  for  many  years ;  but  mechanMU 
engineering  seems,  as  yet,  unable  to  provide  a  suit- 
able motor. 

Dr.  Pole,  in  a  paper  published  in  the  jninutes  of 
Proeeedingt  of  the  Inst.  C.B.,  says  that  *'M. 
GifFazd  asoended  from  Paris  on  the  i4th  SeilHiber, 
1862.  Having  arrived  at  a  cog*^**— ^  v^^iMe 
started  his  engiiN^  and  tha  ii  i 


produced  thereby  became  at  once  evident  by  the 
prompt  obedience  of  the  balloon  to  the  action  of 
the  rudder.  It  was  *  under  way,*  and  could  be 
steered  like  a  ship  at  sea.  He  found  that  the 
screw  gave  an  independent  velocity  through  the  air 
of  from  2  to  3  metres  a  second,  or  4A  to  64  miles  an 
hour." 

Now,  if  this  was  really  effected  by  M.  Giffard 
with  a  balloon  12  mbtres  diameter  and  44  metres 
long,  driven  by  a  3  H.P.  steam-engine,  working  a 
two-oladed  screw  3*4  mHres  diameter  with  a  maxi- 
mum speed  of  110  revolutions  per  minute,  we  have 
a  basis  for  experiment  which  certainly  ought  to  be 
followed  up. 

I  am  aintid  that  a  screw-propeller  to  give  a 
satisfactory  independent  velocity  to  the  crad^  would 
have  to  be  so  large  as  to  seriously  interfere  with 
the  management  of  the  balloon.  But  I  have  an 
idea  that  a  fairly  good  speed  might  be  attained  on 
a  calm  day  by  means  of  air  currents  ejected  with 
high  velocities  against  the  surrounding  atmosphere 
at  the  stem  of  the  vessel,  such  currents  being 
supplied  bv  a  suitable  ''  blower  "  carried  in  the  car. 

Although  I  have  watched  the  subject  for  some 
years,  I  have  not  seen  any  accounts  of  experiments 
with  air  jets  for  this  purpose  ;  and  if,  sir.  you  wfll 
allow  this  subject  to  be  affidn  discussed  in  your 
valuable  columns,  I  should  be  glad  to  learn  if  anv 
readers  of  **  Ours "  have  made  any  such  experi- 
ments in  their  endeavours  to  solve  this  "  the  most 
interesting  problem  offered  by  nature." 

Silex  Seadrift. 


<<  100  TO  THE  INCH,'*  AND  XATTEBS 
BEULTIVE  THEBETO— THE  AFTEE- 
GLOW,  AND  ASSOCIATED  PHENO- 
—  B  464  —  B  448  —  B  298  — 
[OVA    IN    THE    ANDBOMEDA 


[24310.] — In  connection  with  what  has  been 
recently  written  in  **  Ours  "  by  Mr.  Holmes  con- 
cerning the  Question  of  *M 00  to  the  inch  "  brought 
forward  bv  Mr.  Franks,  I  would  like  to  point  out 
that  in  ''  Ours  "  for  Dec.  2nd,  1881,  there  is  a  letter 
from  the  late  Mr.  Webb  concerning  observations 
of  y*  Andromeds  at  Washington,  and  presumably 
made  with  the  26in.  there,  and  that  it  is  stated 
**  The  power  used  throuKhont  bcins  888."  As  to 
what  Mr.  Holmes  says  aoout  the  iniujility  of  a  26in. 
to  stand  1,300,  being,  in  his  opinion,  a  proof  of  its 
defective  character,  is  not  this  a  statement  or 
opinion  of  the  same  nature  as  that  made  in  these 
columns  a  few  years  since  by  Mr.  Bumham :  that 
if,  under  any  circumstances^  a  telescope  performed 
better  with  rednoed  than  with  fidl  aperture,  it  was 
defective  ?  That  'declaration  was  oontroverted  in 
''Ours"  at  the  time,  and  did  not,  I  fancy, 
gain  general  assent.  Bat  ia  not  Hr.  Holmes  s 
statement  somethinf  of  the  HUM  aoKi?  Alto  what 
Mr.  Holmes  saya  aDonft  Sfau  teliiojuni,  I  mmder  if 
he  has  used  one,  or  ew  zadnce*'  *  '  i— ■'•■•le  to  tiy 
what  he  can  see.    Inevear  need  ''^Inrt 

Ijometimes  stop  down  my  S*  ~ha^ 

I  can  see  with  that  apertove  i|fe 


my  experience  does  not  at  all  agree  with  Mr. 
Holmes*s  dicta  as  to  what  may  not  be  seen  with  2in. 
I  maj  say  that  I  have  with  a  power  of  146  seen 
Cassmi^s  division  in  the  atuee,  and  a  part,  at  least, 
of  the  ray  system  of  Produs  with  only  2in.  tSCf  • 

The  ''afterglow"  And  "davlight  glow,"  and 
"white  sunsets,"  have  been  visiole  nere  at  intervals 
throughout  the  summer.  Displays  of  the  "day- 
light fflow  " — ^that  is,  of  the  white  glare  ed^ed  with 
a  ruddy  pun>le  border,  seen  surrounding  the  sun — 
have  usually,  but  bv  no  means  alwavs.  been 
f dlowed  by  displays  of  the  "  afterglow."  Although 
much  reduced  in  brilliancy  and  area,  the  after-  and 
fore-glows  are  exact  reproductions  of  the  phenomena 
witnessed  after  the  more  splendid  displays  had 
ceased.  Their  appearance,  however,  has  oeen,  and 
is,  very  intermittent  of  late ;  although  the  daylight 
glow  has  been  visible  pretty  fi^equently,  very 
little  has  been  seen  oi  the  afterglow.  On 
September  8,  a  slight  one  was  seen,  the  first  for 
some  time.  The  daylight  ^lows  are  very  variable 
in  brightness,  area,  ana  dehniteness,  but  are  always 
exactly  the  same  in  character.  '  I  have  seen  more 
than  once  the  appearances  which  I  presume  are 
referred  to  when  ^' glows"  produced  by  moonlight 
are  spoken  of,  but  1  have  never  seen  a  lunar  fore- 
slow.  I  have  on  more  than  one  occasion  during  the 
uist  few  months  witnessed  displays  of  colour  in  the 
sky  somewhat  similar  to  what  I  described  in  a 
letter  in  "  Ours,"  June  27, 1884.  On  two  occasions 
a  very  curious  phenomenon  was  witnessed  here. 
Towards  the  close  of  displays  of  afterglow — in  the 
second  case  the  display  was  a  fine  one— there 
appeared  behind  the  glow,  as  it  seemed,  long  shafts 
ox  light.  In  the  first  case  three  were  seen,  stretch- 
ing from  above  the  sun's  place  southwards,  and  not  in- 
ohned  at  a  very  great  angle  to  the  horizon.  In  the 
second  case  there  were  four,  at  considerable  angles  to 
the  horizon.  La  each  case  they  were  spread  out  like  a 
fan,  and  were  of  exactlv  the  same  tmt  as  the  glow. 
They  had  something  ox  the  appearance  of  the  tails 
of  the  comet  of  1 744.  The  date  ox  the  first  appearance 
was  July  2drd,  the  second  was  in  the  following  week. 
I  have  seen  nothing  of  the  same  sort  since.  One 
remarkable  thingnas  been  observed  here  for  a 
considerable  time  past  in  connection  with  the 
"  after  glow."  and  to  a  considerable  extent  with 
the  "  daylight  glows  "  also.  In  the  vast  majority 
of  cases,  a  dispUy  is  followed,  more  or  less  remotely, 
by  a  fall  of  rain,  and  generally  very  Jine  rain.  It 
is  to  be  noted  that  during  the  fortnight  or  so  when, 
at  their  original  appearance,  the  displays  were 
finest  in  England,  it  rained  almost  continuously 
here.  I  still  fina  Uie  definition,  as  a  rule,  poor 
after  a  display;  though  not  so  bad  as  formerly.  The 
blue  of  the  sky  is  now  much  more  frequently  of  a 
pure  and  clear  tint  than  before,  though  it  is  but 
seldom  deep  and  dark.  On  Sept.  19,  a  fine  after- 
glow, and  on  the  21st  a  foreglow,  were  seen. 

I  have  to  thank  Mr.  Sadler  (24539,  p.  474  last 
volume)  for  ^e  information  he  gives  concerning 
B  464.  From  what  he  says,  it  seems  pretty  clear 
that  there  is  not  much  grotmd  for  considering  this 
star  variable.  But  in  connection  with  his  saying 
that  he  thinks  it  more  probable  that  "the  star 
being  a  bright  one,  Bessel  preferred  to  observe 
the  fainter  star.  No.  6,  near  it,  leaving  the  bright 
one  for  other  observers" — than  that  the  star  was  so 
faint  at  the  time  Bessel  observed  that  it  escaped 
him,  I  think  one  remark  may  be  made.  From  one 
or  two  entries  in  Birmingham's  '*  Red  Star  Cata- 
logue," it  may  be  inferred  that  Bessel  took  special 
note  of  red  stars  ;  and  if  he  did,  and  if  B  464  were 
bright,  and  of  its  present  splendid  hue  when  he 
observed,  it  is  strange  he  did  not  notice  it.  Perhaps 
Mr.  Sadler  can  throw  some  light  on  this  surmise. 
The  following  are  such  observations  as  I  have,  later 
than  Uiose  given  in  the  L.A.S.  Journal^  Part  IIL, 
December,  1884 ; — 

1884.  November  11.— Rich  red. 

1885.  June  9.— Fine  ruby-red ;  but  hue  does  not 
seem  so  fine  as  before. 

1885.  June  20.— Fine  ruby ;  luci<la  of  triangle. 

I  must  also  tender  my  thanks  to  Mr.  Gtore  for 
the  map  of  place  of  B  448,  which  he  gives  in 
letter  24542  (p.  474,  last  volume).  It  enabled  me 
to  find  B  A-Vi  with  ease,  and  I  nope  it  has  helped 
others  to  do. the  same,  for  this  star  is  truly  a 
splendid  object.  In  passing,  I  may  remark  that  I 
think  that  '*  red  stars^'  are  often  neglected  because 
of  an  impression  that  their  identification  is  often 
very  difficult,  and  their  satisfactory  observation 
with  small  ai>ertures  impossible.  Both  ideas  are, 
in  a  large  number  of  instances — including  a  number 
of  the  finest — quite  wrong.  In  many  cases  thev 
are  not  difficult  to  find,  and  are  frequently  w^ 
within  the  range  of  even  a  small  instrument.  I 
may  give  this  hint,  that  the  pleasantest  way  of 
observing  such  objects  is  often  not  to  look  for  them 
because  you  find  them  noticed  in  a  book,  but  to 
discoter  them  for  yourmlf,  A  considerable  number 
of  the  coloured  stars  that  I  have  observed  I  have 
oome  across  for  myself  in  sweeping,  and  have  after- 
wards identified.  B  464,  above,  is  an  instance ;  I 
oame  upon  it  quite  accidentally,  ono  verv  fine  even- 
ing. There  is  this  advantage,  too,  in  this  plan— it 
truns  the  eye  to  distingmsn  and  discriminate 
flolmir,  and  it  gives  one  confidence  in  one's  own 
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obMmtioiui.    A«  t/i  B  448  Lyne,  I  hire  got  the 
fnUoiriiig  otmn'TBtiiinii  at  it. 

Angnit  9,  ISRu.— A1>ove  0th  mag.,  a.  mignilioGnt 
*— n:  deep  gloving  red,  bnt  dJBicalt  to  name  tint 


raggmtiou  about  eneinc-iukiDg.  I  have  no  in- 
tercat  in  Uie  matter  further  thui  that  I  thought 
mob  a  mpplcmcnt  vauld  make  hii  loall;  excellent 
irtidei  complete,  and  be  of   lue  to  anyone  who 


AoRtut  Ifl.— Not  leu  than  8-7,  I  think  j  migni- 

Aogoat  1 4. — Magnitude  neenu  less  than  lait  night. 
Bbfa  red,  almoat  primvin. 

Aognat  SO. — '.<  map.  deep  red.  olmiwt  ctimaoa. 

Thau  obicrvaliuurn-ere  made  iiith4A  upon  Btin. 
(wr.  bj  Wimy). 

Upon  the  inth  of  July,  vhile  obserriiig  in 
Draoo,  I  oime  npon  a  very  Knely-coloored  rtar  of 
abonlTth  magnitndc-.  Ttt  bne  iraideep  red  orange. 
On  the  30tb  uf  An<rii«t  1  raw  the  atar  again.  1 
•ntered,  "T  ma),-nitiide.  Orange-red;  a  fine  tint." 
I  then  MentiHrd  it  m  a  Stnt,  R.A.XIIh.  filQi.4lG., 
Dec.  -i-  Bfi'  nSil,  D,  M.  magnitude  7-3.  In  the 
Botai  in  Dirminglinm  (rum  d' Arrest  we  find: 
"Strikingly  rotdiah  ;  7  mag.  The  peculiarly  ra- 
naikaible  apcotnun  cnnsirta  of  brilliant  light  linei. 
Mparated  hy  broad,  dark  interval! ;  demanda 
nwoia]  atody  ;  Nccchi'e  type  IV.''  t  aftcrwardt 
Jbnnd  that  it  io  ineliid<.>d  ai  So.  a»»  in  Mr.  Gore's 
"CaUlogoe  of  Snnnected  Variable  Stan,"  though 
the  fact  u  not  noted  there.  Mr.  Gore  suyi.  "  A  ™1 
■tor,  diwovercd  )iy  Bnmham,"  and  citci  the 
nagnitndea     iif     Harding    and    Bumham,     eoiji 

7  mag.  Rp  gives  Bome  obfervHtiuDii  iif 
the  atac  made  by  himaelf,  which  seem  to 
■how  that  it  ix  alightly  variable  —  through  a 
range,  porhnp-i.  of  a  little  over  a  hult-magnitude, 
fle  compared  it  with  on  8  mag.  itar  pri^eding. 
The  atar  in  well  worthy  of  obeervation,  both  on 
sooonnt  of  its  colonr  and  of  ite  poesible  variation. 
To  find  it.  look  a  little  preceding  the  line  juining 

8  and  0  Dracunis.  lu  fine  hue  ought  to  tiko  the 
eye  at  once.  Have  any  obaervatiouB  of  the  >peo- 
trnm  been  recently  made  ? 

I  have  had  roveral  opportunities  of  seeing  the 
NoTa  in  H.RI,  though  on  no  occasion  wore  the  cou- 
diticna  very  good.  1  have  tuond  it  very  plain, 
aron  nndci  most  dinndvantageons  conditiuna.  It  ia 
jello*,  and  small  find  sharp.  The  light  is,  indeed, 
aingnlarly  vivid.  At  no  tune  ha>  it  seemed  to  mc 
*>  bright  aa  7  mng..  77  wonld  be  the  brightest,  I 
tliink.  There  U  a  star  at/,  end  of  H.  S  [ ,  maikcd  in 
the  chart  given  in  the  L.  A.  8.  Journal  for  March 
laat.  Thia  star  I  make  abont  9  mag.  On 
Sept.  17,  I  made  the  ?f  ova,  partly  by  comparison 
with  this  star,  XJ  ±.  It  ia,  I  think,  leaa  in 
magnitude  than  it  was  at  first,  though  the  esti- 
matfia  of  R^  and  G  magnitudes  which  ap- 
p»ared  ware  certainly  exaggeratioua.  On  the 
oth  tho  nebula  in  the  opera-glaaa  seemed 
•qnal  to  S3  Andnimedte,  uid  on  the  lOtJi, 
by  opera  -  glaaa  seqnenclng,  I  made  it  5-U. 
1  may  add  thai  the  Kox'a  focussea  very  sharply,  and 
ia  ai  plain  in  H.'i  b»  in  43.  I  have  been  comparing 
the  chart  above  referred  to  with  the  aky ;  but  have 
fomid  the  comparison  difficult.  Some  ofavions  atara 
are  not  to  be  found  in  the  chart,  and  aomi''  atars  in 
the  chart  cannot  he  found  in  the  aky.  It  would 
teem  as  though  the  atars  had  affected  the  phuto- 
naphic  filma  in  very  varying  degreea.  I  may  add 
that  on  Hept.  17,  though  conditioos  were  poor, 
H.  B2  Bcemcd  very  bright. 

Glasgow.       8.  Kaitluid  Baird  0«tDmlU. 

OPTIOAX  AHS  KBOSAinaAX. 

REtiiTHE  yooi  carreapondBnt,  "  Be- 
488),  haa  not  read  the  artioles  on 
"  Priamatiqoe."     If  not,  I  would 

ji   by  all  meani  to  get  them   and 

UiOToaghly  master  their  content*.  He  cannot  do 
better  than  follow  the  instruetions  and  carTce  for 
nuLkingau  o.g.  uf  Chance'a  hard  crown  and  dense 
flint.  As  to  ilie  focal  length,  16  or  I«  diameters  of 
the  objootive  ia  not  a  bad  proportion. 

In  reply  to  Mr.  Wuodside  [letter  ^4806),  I  do  not 
■ae  any  great  ernii  in  Litlrow's  tabular  formulie ; 
the  error  ae*ms  to  be  in  Mr,  Woodside's  intorpre- 
tatioa  of  the  term  "diapersive  ratio."  In  the 
esamnle  to  which  your  ooneipondent  alludes,  the 
qnantitiea  -014  and  ■0-26  show  the  diapertions  of  tho 
t<FO  glaaaea,  without  taking  int«  consideration  the 
Mtnu  diiidacvment  of  the  mean  ray.  This  dis- 
plaMment  in  the  crown  lena  ia  repreaented  by  the 
deeimal  part  of  the  index — viz.,  -±21 ;  and,  tbere- 
fcro,  the  crown  disperaive  power  is  ^\.  Similarly, 
that  of  the  fiint  is  ^.  so  that  we  have  this  propor- 


ia  no  method  Mr,  Wood- 
adopt  other  than  actual  experiment,  unleaa 
!  snows  at  least  the  value  of  u  for  some  ray,     D 
generally  given  in  tlie  liate.  If  the  sp,  gr.  of  the 
iiic  be  3&f  (the  generally  oaedaort  for  long  focussed 
'  '    '  ■■    tolerable  aafety  atart  with   a 


i;S4841.J— I  P 
Una  "  (qaery  &7 
if,  making  by 


C.d 


la  631  :  104l>, 


:/.  disp.  power  ::,',\:  At: 


Or  if  that  of  the  flint  be  called  1,  that  of  theorowi 
will  be  ■60S ;  whioh  number  repreaenta  the  ratio  ol 
the  dispersive  powera  of  the  two  glasaee.  If  thi 
mlea  are  correct,  the  foci  of  the  lenses  ahould  ^>o 
be  in  this  proportion.  *I  make  the  fuona  of  thi 
crown  to  be 'Sl<8.  and  of  the  fiint -AeS;  dividing  thi 
first  by  tJieaewindwe  get  -6117.  Thia  doea  notagrei 
with  the  former  in  the  third  decimal  place,  beoauae 
the  alteration  due  to  thieknesg  ia  allowed  f or  ;  hi ' 
is  auffieiently  near  to  show  thi 


leapproxi 

lere  ia  no  rreat  error  in  the  foimulc. 

I  mnst  thank  "J.  H."  for  kindly  noticing 


[248(3.]— I  F 
ide  can  adopt  g 


roport 


1  of  S 


:icn«.  He  may  then  deepen  or  flatten  aa  needed, 
tter  testing  for  aberration  and  colour.  Or 
be  method  of  our  clever  correspondent,  Mr, 
W.  G,  Penny,  may  serve  him— vii,  make  the  fiint 
considerably  ehorter  in  focna  than  the  above  pro- 
[Hirtiona,  and  separate  the  lenses  for  correctjon. 
Without  knowing  more  about  the  crown,  ita  form, 
EocQs,  and  lodii  (if  it  has  two  differing  curves),  I 
jannot  advise  more  fully. 

If  Mr.  Woodside  intends  t'l  use  paper  for  his 
noliaher  a  cork  back  or  "  majlctt "  wHl  be  the  best 
For  hand  work.  If  be  intcnda  to  uscpitch,  orjtther 
net  polishiug  process,  a  layer  of  strained  idflh  on 
I  light  metal  back  will  be  the  beat  holder.  W 

The  mcosuremente  fur  separation  as  applied  to 
lenaca  are  taken  from  the  centre  of  the  thicknoas 
>f  OBcb— i.e.,  half  the  value  of  T,  is  deducted,  aa 
dso  half  the  value  of  T„  when  the  circumferential 
teparation  of  surfsces  is  required. 

There  is  no  advantage  in  having  a  small  hole  in 
I  polisher,  unless  it  be  ueed  for  small  Icneca  on  the 
athe.  Then  the  hole  counteracts  the  tendency  to 
iphcroidal  error,  owing  to  the  abrasion  being 
^ater.  aa  it  ia  further  carried  from  the  centre  ot 
---"  n.  PrlanutlQna. 

PYiiOI.OO'7. 


when  I  had  got  abont  half  through  my  cabini 
-'-icrals,  I  came  across  a  discovery  in  pyro- 
miatiT,  on  ahowing  the  rcaults  of  which  to  a 
miat  friend,  who  ja  connected  with  aome  large 
English  and  foreign  mannfaotnring  worka,  and  has 
official  relationa  with  many  others  over  nearly  the 
whole  Bonth  of  England,  he  said,  "  If  you  can  pro- 
duce these  articlea  a  little  larger  (mentioning  the 

act  size  required),  I  Aan  get  you  a  contract  for 

1],000." 

I  have  now  all  but  completed  thia  requirement, 
and  as  my  time  will  be  hereafter  wholly  taken  up 
by  thia  manufactnre.  in  which  my  friend  boa  joined 
me  with  hie  capital,  connections,  and  extensive 
knowledge  of  practical  (le.,  applied)  chemiatry,  it 
will  be  evident  to  those  of  your  reodera  who  liave 
bonoored  me  with  their  cluae  attention  and  ap- 
proval that  I  mnatforthe  preaent,  at  all  event*. 

itinue  my  articles  upon  the  "Examination  of 

rals  before  the  Blowpipe";    and,  ivith  the 
warmest  thanks  and  gratitude  to  you  and  them  for 
the  opportunities  afforded  me  of  explaining  and  pub- 
lishing to  the  world  the  reaulla  of  25  years'  hard 
uurecogniaed  in  England)  in  "the 


n  view  to  preventing  ita  fetching  irai 

I*ople  call  it,  ■■weiEh,"  with  aa  much  gc... 

:,»  cramp  is  called  clamp.     It  ia  thia  objectifoabh 


REPLIES  TO   QUERIES.     ' 

*,"  /■  their  atuirtrt,  CarrttpimdtiiU  artntfm' 
fully  requeiUd  lo  menlivn,  in  soeA  uutanttfJuM 
-  ■■ '--  of  llu  query  eilnd.  j 

fT-Uac^lae  'Worlc — This  ii 
nany  k^KT>f  «ewing--qiultia|, 

ir  mstancc— areoonc  witlMla  aidof  guides,a. 
btoched  to  the  machine  fiAhe  pnrpw^ An  a- 
erivnced  machinist  will  eaaily  aeW  at  i^  dii- 
incca,  using  the  pressor  foot  as  a  guide,  aaaiated  |i( 

practised  eye.  If  this  is  not  enongb  far  yoa. 
Tite  again,  atating  more  particulara,  andlviD 
■y  and  eive  you  further  in^rmatiou.---J.  L  S.' 

[u7]99.]-QAa-Enriiie.— Thanka  to  A.^a^. 
-man  engine  came  from  Messrs.  EiUajOfXak; 
a  pistiiniJi  4in,  dia.  with  8in.  stroker'The  piatn 
imply  Bucks  gas  and  air  in  a  little  more  than  oat- 
lird  of  ita  stroke,  and  is  then  ignited  by  a  ^b1 
utomatic  fiap- valve,  which,  on  the  i  iplima 
Lking  place,   it    closes,    and    preventa.  eipciaa_ 

.     Ti  ; "-- engine  iji>ea-«¥)t  act  r 

length  pf  "Qie  (Mn, 


workfotl 


It  regretfnlly,  bid  yoi 


Bohoolof  Minea— In. 
all  adieu. 

By  the  way,  I  am  wrong  when  I  aay  my  la 


perfectly   aatisfied,  as    recognitfl 

..-ihed  for),  and  Messrs.  Clowea  nave 

at  to  print  me  the  following  placard,  which  I  h 

placed  above  my  "  case  "  at  the  Kxhlhition  ; — 

''  International  Inventions  Exhibition,  1835. 

"Bbosze  Medal. 

"  The  only  Medal  ever  awarded 

"  For  Blowpipe  Analysis. 

Bxegi  MoDumentumurt  percnnius.' — Hob." 


[i4t«4.]— I  BEE  another  letter  fp,  85)  on  the  use 
of  these  words,  and  beg  to  say  that  I  do  not  truat 
much  in  auch  a  case  aa  thia  to  dictionary  authority, 
any  more  than  ta  catalc^ea.  In  the  Imperial 
Dictionary,  under  "  clamp,  there  ia  no  indication. 
aa  far  as  lean  see,  in  any  of  the  eiplanationa  of  the 
term,  of  the  forcible  molion  that,  >n  my  "  idea^"  ih 
inseparable  from  a  cnmp.  But  in  the  appendix  of 
that  work  there  ia  desctibed  an  "  instrument  madi 
of  wood  or  metal,  with  a  acrew  at  one  end,  generally 
used  by  joiners  for  holding  pieces  of  timber  oloaely 

have  completed  a  monnmeut   mora  lasting  than 


logether  until  the  glue  hardens."  Now,  I  oootoid 
that  that  ia  B"cTamp,"  and  I  do  ncA  believe  in  itc 
rjver  being  called  anything  else  by  anyone  whoat 


ng  clamp. 
_  ___oebody  called  a  bootjack  on  "eitractiM 
lamp.''  Mind,  extra  here  meana  to  poll  ofi  aa  wefl 
la  to  puU  ont. 

After  all.  1  do  net  object  to  the  tue  of  the  wonl 
.0  much  BB  I  do  to  the  practioe  of  damping  wotk 
~  down  to  the  table  of  the  planing  machine  wilt 


thia  ob;' 
antl^  makes  t^  -r 


leed,  go  all  "in  windini,,    . 

r  appeared  whilst  atill  m  the  machine,  and  "i 
icery,"  aa  I  have  heard  the  patting  on  of  enuq 


[o-210.]—Tar..Jtn  reply  to  "  Sun.  Dor,"  I  hn 
to  aay  that  I  ,a>^perf ^y  "  aertoua "  in  makaf  . 
the  qnery..]a  h,  "aerious^'  when  he  states  OiJ 
Stockholmar  will  get  at  black  as  coal  tar  if  knil 
■long  enough"?  If  he  will  obtain  aampleairftUI 
iwooud  ccimpars  their  reapcctive  calou,he«3l 
<ec  that  there  ia  a  "  aerioui " -dflhunce  betwfM 
ihem.  The  firat,  however,  ia  aolnbl^n  linaeedd 
ind  turpentine,  the  latter  ia  not.  The  wsdW>t|a(l 
-olour  in  the  framer  is  one  ot  the  gretUmt  draw- 
liacka  to  the  varnish  indostiies.  yet  nature  i  lnn* 
ihe  brown  of  the  one  to  tho  black  of  the  atfi«; 
liut  ahe  ia  "long  enough  "  about  it,  and  spofls it ■ 
ilhei-Lwayt.- Dandib  Dinmo-st. 

[o7(lI.]— StMon   XAtmoh.- Althongh  1 
..^. : —  corretponden *' 


thia  idea  of  building  a  lana 

nngine  ia  rich  indeed" — that  homou 
May  I  au^B,  loi^  "  Eaaar'a  "  edification,  thlM 
iiuite  pra^Phble,  as   I  have  had  ao»  bnStt  f 
LnMid  reanlta,  and  ahall  be  glad  to  a<     ~ 
if  Editor  will  allow  me?--WlNDXailSU. 
[PlesM  aend.— Ed.] 

[57280.]  —  Sprlnr  B«U  for  TUL  - 
think  there  ia  no  difficnlty  about  thia;  but  it « 
be  ahanrd  to  waste  space  without  mai   '-^ 
'Phe   querist  could   fit  an  electrio  bell  It 
long  aa  the  till  is  open,  or  he  could  bare  4 
mechanical  action,  if  it  will  suffice  for  tl 
ring  only  when  tho  till   ia  drawn  out.     '. 
Iiet  aome  useful  binta  by  looking  i 
Vol.  XL,  and  referring  to  the  i 
the  head  of  "UU."^J.  T,  M, 

[57283.]— Cold-Air  IbicliliiaTy.  ~ 
poaaible  to  produce  cold  air  on  the 
but  what  motive-power  bos  the  queritt7  On  JK 
No.  9M,  there  ia  an  illustntion  of  Ligbt£i 
simple  air  refrigerator,  which  ia  posaihly  madt  ii 

-'- "    -loughfor  the  querist. — HbhVb- 

I— Scraw-Cuttln*.- To  "  T.  W.  B.'- 
enbscriber  aince  Jantuir,  I  haiei^ 
seen  anj-tbing  pertaining  to  what  I  want  in  CQ 
number  since  then.  Affixed  I  giva  k  table  for  ■■ 
of  Norman  and  Clinkskilla',  id  OU^rnr,  14*^ 
whirii  is  of  two  threada  per  inab,  and  ia  vnj  faaij 
lo  bave,  and  if  "  T.  W.  B."  oonld  jln  ta*  «•** 
alatheof  fourthreadapei  Indhn 


[;67219.]— 
leing  only  a 


nlMinrM^I 
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[67-.1)4.]-£|y< 
a   which  th^l 


tnite. 


Prob»bly,  he  ti 
Let  him  perBevere,  and  hu  i 
— C.  T. 


ill  B 


oubt 


isT.IOa.]— Bronxe.— I  BhuoJd  have  thought  that 
lecCra  '  would  have  luuked  inback  numbero,  in 
Eiven  at  least  Hroe  deSaita  ide^l^»ha(  U  meunt 
j"biowaieh"  colour.     Uiiwevc^m^ui  tr;  the 
Fcdloirill^: — Ttrelve  parti  hydrocfilnin^Eid. 
put  white  araenic,  and  one  part  oiidi:  orUki 
inlphate  of  iron  will  do.     Mil  and  when  thepi 
bave  been  thorooghly  cleaned  by  dipping  in  u 
tortia  und  rioBiiig  in  water,  drop  them  iutu    ._. 
niitucefor  apply  it  vitb  u  bnuih.     When  dark 
enoagh,  oil  well,  and 

Dob. 


when  dry  lacqoor, — Jf 
— Water   KIcroBDOpea. 


ID  the  difficulty  of  the  qnetist  ?— G,  B 

—  flour. —The    grittineu    of    which 

K."  DomplaiEtA  ii  probably  only  fine  di_. . 

ff  millitones.     He  can  cuaghly  eitpiate  the 

hy  putting  sums  ufttie  fionc  in 

and  washing  out  Ikj  itarch.— 

^7»4.1— Wire  on  F.M.'a.— In  a  urica-wound 

hnBmo.  "the  reawtanctf  of  the  -field-magaet 

lioald  bo   }  that  of  the  anuatun^.     Id  h  b. 

md  dynamo  tho   reibtancc  of  the  f.M. 

nld  be  at  leaat  200  timt4<  that  of  tho  anoE 

fraid  Hr.  Bottooi.-  hax  gut  a  little  "mi 

tahia  reply  to ''Tubal  Ceuu."— Ei^cTElC'AL 


OnttlDB'.— U  "Roaieru- 
dl "  oonld  get  tu  ace  a  C'jpy  ol  ''Madeira  Spct-tro- 
,.  Ipic,"  by  Piaiii   Smyth,  tho  AstroDonn^Royal 

'or  Scotland,  he  would,  I  think,  find""-"- '- 

ibont  diSnctioD  grating. — H.  A. 

[57341.]  — Pol»pi»oope.  —  Anncsed  ia  aketch 
>f  arrmngement  by  Lantent  for  combining 
lie  Peuombrc  and  DahoBdi  iOBttumenU.  T' 
jolariaer  and  biohromato  plate  are  ammged 
D  the  Penombn'  instrument;  but  between  tke 
dronUr  «cale  O  and  the  anolyber  0  It,  the  ordio- 
iry  bi-quart»  and  the  roetilineai  aealo  of  DuboBcq 
ire  tdaeitedG'.R.N.M.  When  Baina  the  bl-quarti 
md  >  white  light,  remove  the  bichromate  plate, 
dunp  the  movable  arm  Cr  Ui  the  cinmlar  aeale  by 
I  Htew  (not  ahowD  in  aketch),  adjoat  the  teio  on 
be  aaftle  B  to  the  neutral  tint  by  the  urew  F.  The 


the  Penombre  and  aodium  lamp,  replace  the 
'  '  '  '  '        lamp   the  bi-qaart£  with   the 

n  sketch ),  relesae  the  arm  G, 
replace  the  mirror  H  and  the  lena  X  upon  the 
movable  ann  X  to  illoniinalc  the  eiroulir  scale  C, 
adjuit  the  lero  on  the  acale  C  to  the  neutral  point 
by  the  aerew  F.    The  inatrtiinent  ia  now  ready  for 

e,  and    it  maoipulatcd    like    Lanrent'i    polari- 

eter.— DBXTRDDg. 

[57401.]— Looo.  aiide  Valvea.— 1  cannot  do 
better  than  refer  you  to  back  numbeca.  See"Tiooo. 
Slide  Valve..    How  to  Set  Thom,"  Vol.  XXXVI  [. 

?.  (iOl,  and  Vol.  XXXVIII.  p,  iH3,  for  iuBtunce. 
f  von  have  no-    "  '  

and  II7B.    The 
from  5  to  7  timea  tho  thj 
.uadraot.— (}l 


find  K  from  it,  ai 

[574-29.]— Double  Frainefor  I.KthK>I'havu 

at  une  of  these  lathes,  but  I  will  try  and  obtain 
le  diee  of  wood  for  one  of  Hultiapffel'i  older 
.thea,  if  that  will  do.  Perhaps  Dr.  Edmunda  will 
kindly  reply?  I  fancy  a  aketch  hus  already  ap- 
peared  in  thetc  pagea :  do<9i  aayunc  remember  F — 
GU.TTOK. 

[  a  743G.]— Siphon  Iiubrioator.- Take  a  piece 
of  wick,  Buak  it  in  water,  and  hang  it  over  the  edge 
of  a  tumblerful  of  water;  one  end  in  the  water, 
the  other  outeidc  and  below  the  lovifl  of  the  liquid. 
You  will  <tco  the  wick  acts  like  a  tiphun,  and  drawl 
ill  the  Vita.    It  does    the  Bame  with  the  oil.— 


Hackings  pati 


bined  blowpipe,  witl 


doeaperfectlycleanwork. 

naot  get  one  at  a  local  tiadeaman,  and  he  will 

nd  me  his  addrcB!<,  I  will  acnd  him  otie  fi>r  trial. 

W.  W.  Hacki.no,  Mount-atreet,  Nottingham. 

[i7iaii.]— Hydraulics,— Certainly  it  ia.  With- 
out knowing  diameter  of  your  ram,  I  eannol  tell 
'  "  the  nceeaaary  wayr-  preeaore  per  aquare  inch  ; 

you  can  oaaily  estinuite  the  total  load  reiiaired. 

Taking  the  abearing  aChngth  of  iron  at  oO,i)iH>lb., 
WBhaYetoBliea»aBtripotiraai,'',in.and(li  x  Ji'llli;) 
inobea  long — .  ])>. 


It  you  make  the  face  oft,pifeKh  ti>  slope  a  little,  k 
that  one  edge  beginV  *h  cv/r  firat,  you  will  tav 
power,  (rtar,  and  toar.— GU-TTO-V. 


o  Be  founiUroBi  practice, 

R  =  rai"^    ■     '"^-     '     - 
D  = 
I.H.P.  = 

Having  found  K  for  three  or  four  cnginot,.taki 
the  mean  value  for  it,  ahd  then 


over  un\t  i«  wlectcd  most  he  adhered  to  throughout. 
Rankine'a  rule,  from  which  I  have  modified  th( 
Hbuve,  ia  oa  tollowa  :— 


=  weight  of  rim 
=  velocity  of  ri 

in  lb. 

=  fraction  of  me 

an  number  of  revolutions 

which  enei 

e  is  allowed  to  ™ry  by 

(=  fro, 


->  .Ih), 


^K  =  diffetenco  between  maiimum  and  i 
'  ntaif  rate  of   putting  every    wheiJ 

into  motion  duringthe  conrso  of  '"- 
revolution    (=  ft.-lb.  per  revol 
X  '16)  for  an  ordinary  engine  cutting 
off  at  half-atroke. 
Taking  ntr  =  1,000,  the  weight   foe   au  ordinary 


raking  no  =  1,000,  the  weight 
mgine  onttinK  cfl  at  luU-atroke, 
160  x*  " 


P*t"'°'"^°°  pounds. 


a.  but  they  are  moatly 
*Hv  teke  an  engine 
ik  yropoaed  cinidi- 


GCAl 


[i'MW'J.]— Obb  Supply.- 


rcjrlh  givea  the 


"Jl 


— Glattos, 

[:i7449.]— SanituT.- "  X."  entirely^igses  the 
pointin  dispute.  His  pcraonal  ciperiencef^f  dnat- 
mcn  are.  no  doubt,  interostmg ;  but  hk  th'e  sanitary 
inspector  said  that  there  was  notiiingin  hisdnatbin 
which  the  dustmen  were  not  required"™  taVe  away, 
it  followa  that  the  only  reaaun  they  had  for  refiMing 
was  becanse  the  usual  "be*  money"  wa*  not 
forthcomi^  It  ia  uauat  to  look  for  a  triSe,  I 
'Fvanta  aU)  kept^  though  1  do  not 
suppose  I^B^ould  have  helped  ou  beer-diiuking 
if  be  hairearte^jvitb  2iL     It  duA  not  follow  that 

~^ ■  m  be  J.  tiX.;'  would  have 

...         ,         >ard.4  a  sfttlAafnt  of  this 

t  he  had  eaid  in  tthit  pariih  iji  London  ha 

iahca  do  their  own  Bc»*enging,  and 

luatmen  take  anything;  ^t  frherA 

ontractors  are  employed,   something  at  leait_de- 


the  oonditiona  of  theii 


jntracte.    The 


m  used  is,  I  believe,  "  houae  refure,"  and  if  yt 
TBtood  by  that,  he  will  do  more  dian  bi 


I  dcllnitiou  of  what  ii  U> 


yet.    The  Public  Health  Act.  1875,  ». 

I^^rovidea  that  "  Every  local  authority  may,  and 
V«]  required  by  orderef  the  Loonl  Govemment 
Board  shall,  themBelvea  andertako  or  contraot  for 
the  removal  of  house  refuse  from  premise^"  Ac* 
The  Act  does  not  define  "  house  refuse "  or  "  pro- 
mises," conBCquently  aechcaaeaas  have  arisen  have 
left  the  law  in  a  oondition  which  would  not  be 
tolerated  if  the  "nation"  only  knew  what  a 
tangle  it  is  in.  Duat  and  ashes  are  oleailf 
house  refuse  when  burned  in  a  private  houae  ;  tM 
local  authority  is  not  Ixiund  to  remove  them,  how- 
ever, when  they  are  produceil  by  a  steam  boiler  in 
a  factory.  Several  caees  have  settled  that  point ; 
butthconly  one  I  can  find  about  improper  article* 
goes  BO  far  merely  as  testate  that  local  authoritiea 
arc  not  bound  Ui  remove  articles  impri>perly  placed 
in  a  duBtbin.  such  as  "  broken  gluBs,  shoes,  and 
other  things  which  it  might  not  be  convenient 
otherwise  to  get  rid  of."  This  decixion  was  ob- 
tained in  what  some  might  coniidcr  a  curionaway  ; 

politan  vestry  because  some  of  their  servantA  bad 
ahatractcd  fnim  diiBtbiQB  articles  which  be  con- 
sidered of  valueCii  him.  Ho loat his  case,  the  jndgo 
deciding  that  tho  local  authority  were  not  botmdto 

claim  compenBation.  Of  ciurse,  old  boots  and 
glaaa  have  a  decided  oommercial  value  compared 
with  the  average  conlentaof  a  dustbin.  Perhaps 
some  of  your  readers  may  knew  of  other  caaee  m 
which  it  has  been  positively  deeided  what  is  "  bouie 
refuse."  7here  are  many  shopkeei<era  in  London 
who  would  be  giad  t«  know  how  much  trade  refuie 


IOC 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE:  No.  1,071. 


tfa«y  Bik;  pat  in  their  hint.  Your  reftden,  no 
doubt,  rfmoinber  the  cate  of  the  fiihmon^er  who 
tiuB"  hie  rtinking  ■blimps  and  winkle-  — '"  •'■'■ 
TDkdnB]'   for  the  ccmtraotcir  U>  olosr  at    . 

n'  'ic  eipenie.     He  WM  »iininioned,  hnt  got  ofl 
DM!  nhrimpi  and  winUei  see  not  Gsh.  but  crni- 
tkoetiUiil  molinical— Sa.vitabv  DusTHOLt:. 

[57460.  l—lndnotlon  Coll.— "  Paraffin,  naruffin, 
paraffin,"  hu  beva  the  oorutant  aiuwer  of  "our'' 
«Ieotrioiikiu  tu  inch  questioiu  u  this.  Bnch  rxjil 
■boold  have  all  ii 
parsffln  wai,  nppliei 

"witll  the  wire  ;  then  a  layer  oi  paramnea  pa^>er 
then  another  layer  of  wire,  paraffin, and  paper,  and 

[67«2.]— WBtar-Powm-.— IfQ  =^  cubic  feet  pei 
•eoond,  and  P  =  premure  per  Bquara  inch, -Ma  PQ 
=  theoretical  hume-power  ;  call  thii  E,  Pnim  thi» 
hu  to  be  deduated  -0D02S  l^^  horee-power,  whioh 
ii  loit  b;  friction — 
L  =  length  of  pi^e  in  feet, 
D  =  din.  ot  pipe  m  feet. 

P  =  prBBinra  in  Iba.  per  equare  inah  at  ontmnoe 
1  take  the  above  from  Ptofeisor  Perry'a  Cantoi 
lecture*  on  Hydraulic  MaohinerT.  (nee  p.  2iA. 
VoU  XXXV:.  of  ESGLISH  Mechakic).  Af 
length  ot  pipe  ia  not  giveiij  I  cannot  estimate  the 
loet  in  Tour  case.  If  driring  a  water- pressure 
engine,  the  speed  of  water  is  generall;  limited  to 
400(t.  per  minute.  In  a  turbine  the  orifice  ie  con- 
tracted so  as  to  get  the  higheet  Telocity  available. 
How  do  you  get  201b.  pressure  with  only  ilft.  fjl  ? 
201b.  =  Wft.hcad.  I  do  not  think  proposed  coq- 
traction  would  help  you.— Glattok, 


noat  efficient, 


ccoontric  cutter.  I  found  it  moat  oificient,  aod 
no  reason  why  it  should  not  drive  an  eaaenu-m 
chuck  just  as  well.  The  lath  a  was  made  by  Kennan, 
and  the  cutter  by  Crub  (both  of  Dublin),  bntj>y 
vhich  house  the  overhead  was  aapplied  I  really^o 
not  remember.  A,  overhead  attachment ;  B  and  (.' 
the  four  V-pulleyi  for  gut;  D.  counUrpoise ;  E, 
sactian  of  pulleys  eeton  a  bevel  to  angle  of  driving 
wheel.— T.HUOHEH. 

[674aS.1— I.kthe  Overhead.— In  reply  to 
alrave  "A.  F.  H."  will  find  the  description  of 
"  D.  H.  G.'e  "  nverheul  in  a  aeriea  of  arUcIea  by 
"J,  L."  in  the  Bnolcsh  Mechamc  eom- 
nwncing  in  the  number  for  Friday,  Kov.  S.  1H7.'i. 
As  it  wai  owing  to  a  letter  from  mc  to  the 
'''  H.  H.,"  in  which  I  rather  dogmatically  asserted 
my  disbelief  in  any  system  tor  screw-cutting,  in 
which  reliance  was  placed  on  cords  or  pnlleyB, 
that  "D.  H.  G."  was  induced  to  reply,  stating 
that  be  had  laocceded  by  the  above  means  In  pro- 
ducing practically  perfect  screws,  I  feel  it 
due  to  that  talented  amateur  to  state  that 
■fler  BO  many  years  I  have  at  last  had 
leisure  in  which  to  complete  an  overhead  accord- 
ing U  his  design,  and,  so  far  as  1  have  at  present 
exparimented  with  it,  I  believe  it  is  capable  of 
douiB  all  that  is  anertcd  for  it  by  ■'  J.  L.^'  in  the 
■iitlolM  mentioned,  and  by  "  D.  H.  G,"  himself  in 
B  anlMeqDent  Berias  of  articles  in  the  "E,  H.," 
ronungncing  on  Friday,  Feb.  II,  IS7t;.  This  over- 
liead  is  certainly  the  most  oomnlBte  for  all  pur- 
nwes,  from  omiuneotal  work  to  heavy  metal  turn- 
ing, tJiat  1  have  sf'en.  heurd,  or  read  of  ;  doubtless, 
it  entails  a  oouiiderabto  amaunt  of  labour,  but  it  is 
irithjn  the  scope  of  most  handy  amateurs  who  are 
capable  of  a  fair  amount  of  oabioct-makcrs'  and 
flttera'  work.  "  A.  K.  H."'  will  probably  be  able  to 
obtain  the  volumes  in  which  "D.  H.  G.'  " 
head  is  deacribed  by  ndvertiscment  in  tl 
Column."  It  is  a  double  staff  overhead, 
by  aeord  from  the   mandrel    pulley,     " 


IImU,  and  capabli 


f  adinstmenl  in  the  horiiontal 


and  vertical  directions.  I  have  been  puiiled  shout 
one  matter  with  this  overhead— viz..  that 
"  D.  H.  G."  in  his  articles  appears  to  lay  itreH  on 
the  difficoltT  of  obtaining  rapid  pitches  with 
pulleys  ot  about  Sin.  diameter  and  a  Blide-reit 
screw  of  ten  ta  inch.  I  made  my  pulleys  pretty  clo«( 
to  Bcslo  given  in  the  drawings,  and  was  surprised  u 
Gnd  that  when  back  gear  was  worViug.  )hc  diffi- 
culty WBB  to  get  low  pitches,  say,  from  §  to  SO  per 
inch.  It  the  back  gear  is  not  in  use,  of  course  it  is 
otherwise!  hot  as  ■' D.  H.  G."  writes  ot  cutting 
very  heavy  work  in  steel,  thia  could  hardly  be  done 
without  back  gear.  This,  however,  is  a  matter  of 
detail  easily  overcome,  and  I  mention  it  by  no 
means  to  decry  the  etBoienoy  ot  the  overhead, 
which  is  really  an  admirable  construction.  To  the 
amateur  tomsr  in  metal,  even  for  simple  alidiug 
only,  it  is  invaluable ;  and  for  screw-cutting  it  has 
certunly  answered  tor  the  abort  screws,  such  as 
are  generally  required  tor  ordinary  apparatus. 
Having  only  lately  completed  this  overheail,  1  have 
not  teated  it  extensively  in  this  direction,  but  have 
turned  out  screws  of  19  and  12  to  inch,  which  were 
accurate  enough  to  be  finished  off  by  theooml 
tool.  Thisshowi  that  the  thread  was  fairly  correct 
enough, at  least,  tor  ordinary  purpoecs.  If  D.  H.G.' 
hod  favoured  us  amateurs  with  a  few  article 
on  sorew-cutting,  and  on  the  best  form  of  V-lool 
for  the  purpose,  detailing  the  methods  of  obtaining 
the  proper  rake,  and  the  setting-in  and  setting-on 
of  the  tool,  I  feel  certain  that  they  would  be  highly 
appreciated.  Were  his  varioos  articles  on  mechs 
meal  subjects  published  in  a  complete  manrer  an 
duly  ilioatrated,  they  would  be  a  boon  to  many- 
even  to  professional  workers.  Few  writers  in  tb 
"  E,  H,"  have  been  more  valued  than  ■'  D.  U.  G. 
tor  striking  originality  and  thomngh  acquaintance 
witb'theiraabjects,  and  amongst  the  many  talented 
oontribtitors  how  few  there  ore  who  can  equal  him 
in  hit  particular  line.  It  was  with  deep  regret  I 
heard  some  time  since  that  bo  was  debarred  from 
further  work  by  illness  ;  that  it  may  not  be  ot  a 
permanent  nature  everyone  who  has  atudied  hia 
writings  must  eameatly  hope.  Why  lathe-makers 
do  not  Dtake  this  overhead  atareaaouable  price  I  am 
notable  to  understand,  unlcaait  ia  that  it  enahles  the 
amateur  to  turn  out  tor  himself  all  the  odd  pitches 
with  which  some  of  them  delight  to  worry  him,  anit 
which  they  only  can  re-duplicato.— R,  W,  F. 

na. — Judirinff  from  the 
.  The 
DU  the  armalTire  must  be  defective,  for 
>t  No.  211  wire  would  certainly  have  a 
atancBthonO-A&Oof  an  ohm.  Snd,  Sup- 
posing the  insulation  is  right,  the  wire  on  armature 
IS  presenting  far  too  great  a  reeiatancc,  for  the 
running  resistance  of  an  armature  having  a  totnl 
reaisUnce  of  0-350  is  only  0087.  Now  the  resist- 
ance of  fields  should  be  onlyalittlemorc than  thia, 
id  yet  yoRSay  itis  I'-iS,  oc  about  17  times  as  great 
_-  it  should  be.  3rd,  It  is  also  juat  poaaible  you 
may  have  connected  wrongly  to  oommutatur  string. 
I  ahunld  test  the  armature  for  insulation,  and  if 
that  is  detective,  rewind  with  No.  16  instead  of 
.No.   SO,  using  enough  to  balance  F.H.— S.  BUT- 

[67481.1— Water  Motor.— Ascertain  how  much 
water  will  flow  DBt  ot  your  Jin.  pipe  per  minute. 
Let  me  know  this  in  pounds,  and  1  will  see  what  I 

1  do  for  yon^-Gi-ATTOS. 

67J82.]— W»rm  Water  tor  Bath.— Imagine 
-  J-abaped  pipe  &  or  tiin.  diameter,  so  placed  that 
the  two  ends  irf  the  U  project  above  the  water.  A 
lamp  or  charcoal  fire  is  lit  in  one,  and  the  ail  to 
teed  fire  descends  in  the  other.  This  is  the  prin- 
ciple of  many  bath  heater* ;  the  shape  is  varied  to 
obtain  mora  beating  surf  ace.  All  are  dangerous : 
a*  the  fumes  are  deadly,  they  should  be  Buried  off 
by  a  funnel.— Glatto.v. 

[&741I3.]— Screwdriver.— To  the  good  replies 
given  let  me  add  tJiat  an  entirely  round  handle  in 
easier  and  mure  effective  in  nse  than  one  flat  at 
sides.  Also,  that  the  advice  given  some  time  ago 
bv  a  correspondent,  to  bevel  only  one  side  of  the 
edge  of  blade,  as  in  a  chisel,  is  good. — 
FiauEBMAS, 

[67;il6.]  — Tube  WolL  —  Thanks  to  F.  M. 
ogers  and  "  Bream's- buildings "  for  their 
iplica  to  my  quetiea  :  it  is  not  exactly  what  I  re- 
quire. I  do  not  want  the  addreaaes  of  professional 
tube  sinkers.  I  want  the  advioe  ot  Uiose  who  have 
ught  their  experience,  I  hava  lieca  told  that 
the  regular  tube  sinkers  do  not  warrant  a  suoccsi. 
The  depth  ot  regular  brick  wolla  now  is  tiOft.  t/> 
711ft. ;  they  get  a  good  snpply.       P.   M.   Rogi 


nean  a  suck  pump  on  the  surf  ace.  I  want  to  know 
low  thoy  gel  the  water  np  the  tube  from  70ft.  to 
I  IX>ft.  deep  ?  Ia  the  pump  inclosed  in  the  tulie  and 
driren  down  at  the  same  time  ?     If  it  is   a  turce- 

deicriptioD  of  this,  and  any  practical  advice  on 
TMt.  tnbe  wells,  wiU  be  glaay  Teoeived.— J.  W.  B. 


[57495.]— Stem  Tube  fisr  iJnmeb.— 
T  =  iron  tnbe. 
R  «=  brass  ringbraied  oil 

N  =  brass  nut,  jamming  atem-port  between  it  aid 
R,  It  also  fiiea  the  buih  containing  white  metal 
bearing  W.    If  yoD  ha-ve  a  bnlkhekd,  as  at  B,  it  a 


a  good  nlan  to  pour  pitch  Jtbt  the  apace  benren 
itand  the  stern-post,  so  aa  Vtt^v'T  stem  tubes.  A 
bit  ot  grummet  should  he  twisted  Kpnod  tabf 
where  it  enters  the  wood. — Glatton. 

[57321.1— Paper  WmpiMr,— Patent  by  J. 
McDonald,  l-^ept.  Ilth,  IK73.  Specification  Sa. 
2695.- R,  B.  W. 


breaker,  for  it  the  hammer  ia  attracted, 


through  which  pasi 
*     ■  the  screw  pi 
K,  which  fa 


^sses  lighUy  a 

■ireted  to  the  hammer  anriBj, 


as  in  tic  sketch.   Oneendof  the  coils  of  the  efectr* 
magnet  is  connected  to  the  hammer  aprir 
-■■-ir  andof  the  coils  to  one  "-"-- 

xt,  P,  is  then  connected 

w.      Now,  when   the  ha 

les  the  ^King  to  leave  .    ,  _,  _ 

jks  the  ^Bent,  whereupon  the  hammer  sp 

back   and  imikos   contact,  and   —    —       ■    ^ 
Laundy,  Stratford,  Essex. 

[  5  7o2!>.  1 — OnpoU,.- 
ot  an  ordinary  type  oi 

Kr   hour  n 
ight  abov 
neter  for  about  4tt,  i 
.ighUy  upward 
Tuyiire  noiilea,  Tin.  d         .... 

...J    base    plate,    and  seoond   mw  of  U. 

diameter  about  l&iu.  above  these.  The  enpoUmay  ■ 

ates,  and  lined  with  beat    ' 

thick.     EverythinccuB- 

sidered,  the  advantage  lies  with   the  metbod  irf 

nning   the   metal   aa   melted   into   the  lodlM. 

Ithor  blower  is  decidedly  better  tJian  a  fan ;  bat 

-_e  choice  between   Root's  and  Baker's  BBIIht 

mainly  decided  by  difference  h 


ly  be  between  }lh.  ai 

inch.    The  amoitnt  of  ooks  n^ 
condition  of  the  cupola,  care  ia  rf — 
Under  faTonra 
ay  be  nielted  *-*"' 

used,  and  ao  cannot  say  vh«H 
■nooeu  or  not.— TlMBRAJM 


quality  of  cr 
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tlia  top  chunbar.    The  t&be  of  tha  ifphi 

be  aboat  twice  the  aiie  of  (ha  bore  of  Iha  taj 
I  ahoold  like  the  oritlciim  i^  the 


UpK. 
ofth* 


peering,  of  which  I    send    phnto,    and    whir'- 
urelf  obvintes   buokliwh,    u   i]luBtnt«d   b^ 
rldng  model   tX  the    IntcmatioiuJ    Inreutioi 
Juhition    (eihibit    1,!86,    eonth   gallery,   ooTtb 
irt).    The  gearing  is  eSeoted  by  cods  iostend  of 
ih. ' 


e  been   secuatomed  to  hare 


The  gB 
-D.  R.  C. 


% 

■■■§ 

3 1 

in 
ni 

-  ^^  ^  -  - 



nW\ 

m 

soft.  Pig.  1,  front  view ;  Pia.  2,  section ;  A  J 
■hell  of  eapola:  B  B,  air  bdt;  C  u  charging 
door;  D,  tapping  hole  ^E,tuyBr«a;PF,  peephole; 
GG,  brick  lining;  H,  brick  bedj  1,  inaide  of 
furnace;    J  J,  furnace  ata^  lined  with  Srebiick. 

fireclay.  Pig.  2,  G  G,  brick  iS^;  B  B,  albeit. 
Inaide  the  blut  pipea  ought  to  be  about  IZin.  dia., 
two  of  them  into  the  belt ;  caaing  to  be  about  Jin. 
wrought  iron. — Sakd  Rat. 

[67539.]— Onpolft.— lomlttediDiDT  laatweekx 
answer  to  "Cupola"  to  give  him  the  aimenaiona  of 
Root'i  blowcra,  to  I  have  aent  an  account  of  F 
and  Baker's  blowers, 

Root'i 


Ktunber.     Tone  per  Hoar. 


Size  of  Cupola. 


SCin.  to  nOin. 

SOin.  toSRin. 
.ICin,  to  48m. 
4Sin.  to  60in. 


If  amber.     Tooa  per  Hour. 


ISin.  to  32in. 
2-2in.  to  STin. 
2Tin.  lo  noin. 
SOin.  to  S-lin. 
Min.tDlOin. 
40in.  to  -ISiii. 
4ein.  to  62  in. 
6Sin.  to  84in. 


[6T&3I.1— Pollers.— The  proper  ilze  of  pa]]e 
reqoiced  la  SOatin,  or  BOJuu,  aa  given  by  "  J.  P. 
in  laat  iasae,  ii  near  enough  for  all  practical  pnr 


[573311.]- Tin  Sonp.— I  have  tried  to  oansidrr 
the  query  from  a  practical  and  monetary  point  cjf 
view,  and  think  it  beat  1a  dispose  of  the  tm  scrap 
as  it  is.  Several  patents  exist  for  the  recovery  of 
tin  by  the  aotiun  of  chemical  reagenta,  with  or 
without  the  aid  of  electrolysis,  several  of  them 
very  good ;  but  the  necessary  apparatus  and  reagenta 
might  be  found  to  be  too  co«tly,  besides  there  being 
.:__!  J-^^uities  in  carrying  out  the  proceas. — 

my  reply  to  thi.. 


[67644.]- 
uery^  whicu  appeaxH  on  p.  oij  lor  lob  wora  "at-- 
ise,''  read  "dsnde."— G.  Fbyeh, 

icribe;) 
would  not 

JuaJ  until  the  gas  was  all  consumed,  owing  tu 
ecccasing  weight  of  water  above.  "Nemn' 
'  ight:  it  wanld  require  a  great  pressure  on  th.' 
to  force  the  water  into  the  top  chamber.  J 
send  sketch  of  a  design  of  mine  for  overcoming  th< 
difficulty  of  presanre.  A  A  is  a  tank  having  tw  i 
Dhombers,  B  and  C.  Through  the  bottom  of  ehambei 
B  passes  one  leg  of  a  siphon,  A,  nearly  to  th(> 
bottom  of  chamMr  C.  The  bend  of  the  siphon 
must  come  within  an  inch  or  so  of  the  top  oi 
chamber  B,  and  the  tnall  leg  nearly  to  the  bottom . 
To  charge  the  lack  with  gas,  first  fill  the  bottom 
abambei  C  wltii  water,  ai&  also  the  top  ehamber 
BtowMUnaabortdlataDoaiifthabendT.  Then 
^^  -^T  to  Uia  ntocl,  aod-tun  on  tap L: 
vfll  lov  Mt  M  tk*  gMflowiin. 
*n  n  w>  Bd  aiH^a^B  ii^Bd  T, 


speak  as  to  the  efficiency  of  the  apparatus 
J.  Lauxdt,  Btratford,  Bssei. 

[67649.] — Ohamiokl  Oklonlsition.— 
Canstio,  70  p.c. 
"  ,10  p.c. 

60  parts  of  ai 


-  """^{SSfo?;: _ 

70  IO(M)000        =    2,244 

— Oabnoad  Road. 

167661.]- Fhoaphoms  And  Sllloan  In  St*el. 
f  "  Novice  "  wUl  get  an  iron  plate,  say,  IBin.  hj 
BiuT  and  Jin,  thick,  support  it  in  any  cc 


of  Bnnaen 


'ay,  and  heat  it  by  means  of  a  oonple  of  B 
umers,  he  will  find  he  can  evapoiate  his  soli 


mum.    Does! 

sited  beakers  [not  less  than  !0ot.)  ni 
He  should  hare  the  burners  nearer  one  end  of  the 
plate  than  the  other,  so  that  he  can  move  his  evapo- 
rations to  a  cooler  plaoe  when  they  show  signs  of 
apitting.- M  BltCtr8i08,F.I.C. 

._    >  .  ,    nd  the  fairy 

lamps  at  7d.  are  most  likely  mere  rubbish.    Have 
lothing  to  do  with  them.    Yon  had  better  invest 
□  a  composite  candle. — C.  D.  R. 
[67669.]— Blootrlo  Light — The  Ledancb^  la 

which  is  essential  for  the  production  of  (jsobrla 
light.  You  will  at  the  least  reqnire  two  ^.p, 
lamps,  and  six  or  seven  Bnnaen  cells  to  light  your 
window  well  (as  described  in  answer  to  qnery 
:)7403).  The  probable  ooet  about  I6s.  if  the  bat- 
teries ace  constructed  by  yourself.  The  faii7 
'  kmpt,  aa  advertised,  are  1  c.p..  and  are  ootutructed 
ir  artificial   flowers,   breastpins,   Ac— W.    HAB- 

[57669.]- Blaotrto  Urht.— Leolanch^batteiiea 


UothH 


I    the 


c; 


will  b 


'vhich,  to  say  the  least,  are  very  unpleasant.  The 
lamp  you  meotion  would  not  be  of  any  service;  the 
light  would  be  too  small,  and,  again,  a  good  lamp 
oannot  be  got  at  anything  like  that  price.  If  avery 
nmall  window,  you  might  have  a  low-resistauee 
r  arbon  lamp,  aa  advertised  in  Sale  Column,  of  10  c.p., 
that  ooald  be  lighted  by  six  or  seven  cells.  Theae 
^ou  could  make  youreeli,  if  you  decide  on  either 
nuDsenarbichramatc.—E.  ThoBNTON. 


[67670.] — SefeotlTe  Fine. — In  consoi^aenee  of 
the  fire  and  sweeping,  the  flue  may  be  a  little  larger 
than  it  was  at  tint,  caniing  more  air  apace  at 
bottum.  I  have  cured  a  similar  case  of  smoky 
chimney  by  curtailingthebottomspace  with  a  sheet 
otlron.  It  rests  on  Che  edge  of  the  hobs  and  passes 
up  Vkder  the  front  of  fireplace,  fittitig  as  clcoe  to 
ilU    fine    aa   posaible.    Perhaps    the    fire   in  the 
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[67674.1— Rbt*. 
Jfotor.-l  .m  M. 
■Und  the  iketcli  ii 


a  <u;ht--p>rt 
bnisE-hdder 


ming      0«ai      tor      Slsotro- 

Ty  "  B.  W.  L."  onnol  nndei- 
1  No.  10C6.  ThiakinK  it  telf- 
CTpluixtoiy^  ia  my  ha«t«  I  omitted  to  better  uid 
describe  the  paita.  la  the  Bketob 
ooUectoi  ia  ahown,  on  either  tide  is  o 
pivoted  at  ite  middle  and  having  tflro  ueububh.  am 
^owu,  one  pair  of  brtuhes  is  in  coutaot,  touohing 
oppoaite  atripa  of  the  colleotor ;  if  the  handle  and 
lever  be  moved  towaida  the  left  the  rullen  vill 
alide  on  the  hrnsb  bolden,  which  viU  turn  oa 
their  pivots,  raising  one  pair  of  brushoa  and  bring- 
ing the  other  pair  of  bnishea  in  contact  at  a  dii- 
ferent  place  on  the  culleotor,  Chne  giving  a  lead  in 
the  opposite  direcUon. — SuauNE  Bkoh'k. 

[6757G.]'-B&ttary  for  Bleatria  Lirht.—To 
Mb.  Bottonb.— Mil  equal  parts  of  common 
hjdracblorio  acid  and  water.  Add  to  the  mixture 
u  ranch  powdered  bichromate  of  potaah  as  it  will 
take  up.  An  eiccas  will  du  no  harm.  Pour  off 
the  dear  solution  into  the  battery.  Yon  will  re- 
quire nearly  six  quarts.  The  F.H.  of  this  cell  is 
nearly  two  volts.  The  resistance  of  a  E-csndle 
lamp  (Swan)  is  about  eight  or  ten  uhi 
"  •—       ■"    ■    ■>        ■'    -im^r-      ""■-    ■ 


iHquitt 
-jp.- -.  li.w. narrow  iratitreoni^inflft.    1"  " 

was  built  in  Sept..  UtH-L  and  has,  till  ;ust  lately, 
been  workinf  between  Swindon  and  Bristol.  It  has 
ioiide  ovlinders,  I8in.  bv  24jn.,  sjid  outside  eccen- 
trics. The  sl*am  chests  are  placed  above  the 
cylinders,  and  thin  accounts  for  the  great  increase 
in  height  uf  the  boiler.  The  driving  wheels  are 
7ft,  Bin.,  and  leaders  and  trailers  3ft.  lOin;  wheels 
un  tender  :ift.  <Jin.  The  tender  is  much  larger  than 
^loae  of  the  old  7ft.  singles.  The  total  length  uf 
engine  from  buSer  tu  bulter  is  olft.  Sin.  Aoeord- 
ing  to  the  driver,  ahe  steams  "  ciccUent,"  but  runs 
"rather  uneven."— P.  J.  P. 

[675ap.1  —  Dentistry.  —  If  this  qnerist  will 
proouro  the  cataloRuc  issued  bv  MessiM.  Churchill, 
of  New  Burlingt^m-Btreet,  W.,  he  will  tind  > 
tolerably  long  list  of  works  un  thi 
of  dentistry ;  i 

would  allow  hi , 

he  might  make  a  sdcetion.  I  dnresa;  othe 
liihan  iiine  works  of  a  similar  character; 
Uiink  he  will  find  all  he  wants  in  Churchill' 
logne. — A.  Mallard. 

[6T680.]—DentLitrr.— In  answer  to  "Heflei," 
let  roe  say  that  any  iuf  omution  1  can  afford  will  be 
menwithpleaaure;  butprepar:itionfor  tlio  L.D.B. 
degree  means  a  great  deal  more  tlian  study  of  books, 
and  of  this  the  following  regulations  uf  the  (leueral 
Medical  Council  now  in  force,  will  give  an  idea:— 
(a)  Dental  students  mnst  be  rcgibttrcd ;  [i)  no 
person  shall  be  allowed  to  be  registered  as  a  medial 
or  dental  student  unless  he  shall  have  previously 
puaed  a  preliminary  education  examination  in  the 
nbjeots  of  general  education,  as  specified  in  the 
following  list; — 1,    Kngli'-      ._..    ..r_ 


I  doubt  if  he  visited  them  they 


1    language,    includinE 

.      2.   unglish  history, 

„  .  .  1.  Latin,  including  transla- 
tion from  tJic  original  and  grammar.  6.  Ktements 
of  mathematics,  ciimprising  (a)  arithmetic,  in- 
cluding vulvar  and  decimal  fractions  j  (A)  algebra, 
iBoludmgsimpleD(iuationa  ;  (c)  gooi  '  -  >  '- 
tJie  Bnt  two  books  of  Euclid,  i 
th«reiif.  6.  Blcmcntarv  mechanics  of  solids' and 
flnidi,  comprising  tlie  elements  of  statics,  dynamics. 
■ad  hydroetatics.  7.  One  of  thefoUowing  optional 
■Dbjeots :  (q)  Greek ;  (4)  French  ;  (c )  (Mormon ;  ['(} 
ItaUan  ;  (i)  any  other  modem  language ;  (/)  Icsio : 

S)  botany;  (*)  elementary  rfiemiatry.  List 
examining  bodies  and  rtgistnition  forma 
obtainaMo  ot  Medical  Counc3  office,  Oxford- 
street,  London,  (c)  Students  must  pass  four 
f'cars  in  professional  study  afttr  registration : 
i)  one  year's  honi-fidc  apprenticeship  with  a 
registered  dental  practitioner,  after  being  re- 
giatered  as  a  dental  student  may  be  counted,  as  one 
of  the  four  years  of  professional  study  ;  (e)  three 

These  or  any  part  of  them  ruay  be  taken  by  the 
dental  student  cither  before  or  after  registration 
Ma  student,  but  no  year  of  such  mechanical  in- 
■trvction  shall  be  counted  as  one  of  the  four  yeart 
of  tmrfessional  stud^  unless  taken  after  registra- 
tion. The  professional  study  referred  to  in 
Clause  C  embraces  attendance  upon  courses  of 
lecture*  and  classes  as  follows;  Anatomy,  ptysio- 
logT,  surgery,  medicine,  chemistry,  materia 
medica,  dissections  and  demonstrations,  practical 
chemistry  and  metallurgy,  practice  of  surgery  and 
cliniool  lectures,  dental  anatomy  and  phyniology, 
dental  surgery,  and  dental  mechanics.  The  student 
moat  also  attend  for  two  years  the  practice  of 
d<ntal  surgery  in  a  recognised  dental  hospital,  or 
in  (he  dental  department  uf  a  recognised  general 
hospital.  The  tout  fees  amount  toabonti:76.spieBd 
Oftt  (he  fooi  yean.    The  deans  of  any  of  the 


Loudon  or  provincial  aehools  of  dental  surgery 
-ill  famish  pToapeotiis  on  application  ;  but  a 
Reflex  "  desiret  it.  and  states  in  what  cart  of  the 
kin^om  he  is  resident,  I  will  advise  njra  as  to 
choice  of  school,  &c.  The  purohaae  of  medical 
and  dental  class  books  had  better  be  deferred  until 

lis  registered  as  a  student DENTAL  BEfOKM. 

[675B3.] — Dynamo. — Although  a  dynamo  so 
iionnd  wonld  not  do  for  continnous  vrorlung,  as  so 
ne  a  wire  wonld  pet  hot ;  yet,  if  properly  insu- 
lted, it  wonld  certainly  light  ten  ICMiandle  lamps. 
If  course  it  cannot  light  properly  one  3,  because, 
eing  series-wound,  suScient  current  oannot  go 
.  }und  the  Geld  magnets  tu  magnetise  them  when 
unly  one  lamp  is  on.  Perhaps,  also,  it  il  wronglj 
coupled  up,  and  then  the  S-candls  lamp  islit 
by  the  residual  magnetism  of  the  field  magnets 
only.  The  laminated  armature  would  improve 
matters  uijy  inasmuch  as  it  keeps  cooler.  A  lUI 
o.p.  dynamo  could  not  be  driven  from  a  lathe 
properly.  It  would  absorb  at  least  half  h.p, — 8. 
BOTTONE, 

t67&)H.]  —  DyaunD,  Booka  on.  —  Dredge's 
lectrio  lUnmination" ;  8.  Bottone's  "The 
Dynamo:  How  Hade  and  how  Used";  and 
Cassell's  "  Electrician's  Pocket  ■  Book."  —  S. 
BOTTONE. 

[^7681!.]- BlweU  -  Pukor  AoonmnUtor.~I 
have  no  practical  acquaintance  with  these,  and  can 
therefore  give  no  reliable  advice.— S.  BOTTONE. 

[671)87.] — SlyoarlsB  Baroniatcf. — Varnish 
.iver  top  of  cork  and  round  tube  with  bard   "' 
'amiah,  and  you   will   easily  i 
unity. — 8  c  s  VET  OH, 

[5TiiS9.]— Inoondeaottnt  Lajspa;  PU,tlnam. 
Uy  advice  is  that  of  /*e(nc*  anent  matrimony- 
vis..  Don't ;  but  if  you  are  determiued  to  tr}',  reoc 
the  method  of  procedure  and  causes  of  failure  in 
Dredge's  "  Electric  Illumination."- S.  ButtOSE. 

[57690. J— Piano  (Strinff*  for).— The  rusting 
of  the  strmgs  does  not  materially  affect  the  instru- 
ment; change  them  as  they  break.  Ui^e  (be  besi 
atcel  wire  only  (made  by  Smith,  uf  Warrigton ; 
London  a^ent,  Goddard,of  Tottenham Cuurt-road). 
Silver  strings  are  never  used  for  pianos  :  they  ar- 

muclltoo  Slrft.— S.  BOTTO-NE. 

[57690.]— Piano.— Silver  strings  are  no  good  fu 
a  piano,  ^here  ore  must  likely  fiva  different  size 
of  wire  rm  your  piano,  perhaps  from  No.  12 1 
No,  17.  If  you  have  no  wire  gauge,  take  a  strin„ 
uf  each  sire  and  send  it  to  Messrs.  Goddard, 
Tottenham  Court-road.  London.  They  will  send 
what  you  require,  from  ^Ib.  to  any  amount 
2s.  6d.  per  lb.  You  want  aboMt  .lib.  If  you  wt 
■    renew  the  covered  strings  in  the  bass,  take  them 


off,  h 


g,  and  Bend  t 


«  ^U' 


isificatiort,  and  the  bl- 
inhonr,  then  soaking  fin 


nsily  s.«i 


[deuf 

some   time   in   a   weak   soluti 
mercury  until  quite  white.    Do  not  apply 
monia  ;  perhaps  this  will  reduce  the  densil 
what.— 8.  BOTTOSE. 

[67592.]— Elaotrio  Motors.  —  Except  where 
steam  or  gas-engines  are  not  procurable,  '■" " 
electric  motor  is  not  to  be  recommended  for 
driving,  as  it  is  costly  and  requires  skilled  a 
tioa  ;  nnt  where  st«am  or  gas  is  inadmissible,  tht 
electric  engine,  actuated  by  a  battery  or  aconmn 
lator,  will  be  found  an   excellent  substitute. — S 

Bottoke. 

[57503.]- Btraiffhtening  81ie«t-Iron  Platoi 
—Yon  cannot  remove  the  buckles  from  your  shceti 
34in.  square,  ii  gauge,  by  strildng  them  in  any 
particular  place  with  a  hammer.  The  process  " 
cold  rolling,  after  which  you  would  have  to  n 
anneal  them.  It  would  oast  yoa  hundreds  i 
pounds  to  put  down  a  plant  for  this  description  i 
work.  Your  best  plan  is,  in  ordering  your  irui 
specify  Tint  ihttli.  You  should  have  no  difficnlt. 
in  ^ting  them.  Buckles  in  sheet  iron  are  caused 
by  improper  manuf 
defective,— J.  ViV 

[67503.] —Stralrhtonlnr  Iron  Flatsa.- A 
'  "  buckled"  plate  means  that  some  part  or  parts  of 
the  plate  are  hound  round  by  other  parts,  havinc 
too  small  an  area  to  allow  the  inner  parts  to  lie 
Sat,  and  force  them  tu  take  a  curved  form  on  the 
principle  that  the  chord  is  shorter  than  the  arc ;  or 
the  marginal  ports  may  be  too  large  for  the  inner 
parte,  which  is  just  the  reverse  case.  These  distor- 
tions may  be  pretty  regular,  or  quite  local.  (M 
eoorso,  the  remedy  is  to  balance  the  parts  by  gently 
and  carefully  stretching,  by  means  of  the  bammei, 
the  small  or  "tight"  parts.  If  there  are  a  number 
of  small  places,  throw  them  into  one  regular  form . 
and  then  reduce  equally,  which  in  the  end  save:, 
time.  Your  24-gauge  iron  is  light  and  sensitive, 
and  you  require  to  be  able  to  use  a  planishing 
hammer    well    («    do    this    work    properly, — Hri. 


him  all  possible  aoaialuue.  If  (li» 
bellows  Is  34in.  in  lengtli,  16in,  ^de, 
deep,  th. "6.-7-.   --  -.— 


i  will    be  s^dlent    for   three  rowi  it 


maohinery,  don't  spoil  a   good  H 

-avity-board  for  (he  sake  of  aio  mean  an  instiomnt 

-M  the  one  surmised.    "  A.  B.  C."  may  not  (or  iam 

not  seam  to)  be  aware  (hat  he  can   eauly  oUb 

American  organ  suction  reeds,  witlioHt  pnn^aaBf 

the  tobe  boards,  and  it  ii  really  a  pity,  and  a  voy 

liad  judgment,  to  think  of  spoibng  the  Isttoi  rate 

the  circumstances.    The  most  auit*hle  material  ftp 

making  the  auction  bellows  is  rubber  cloth,  wU^ 

if   good,  is    thoroughly  air-tight.      The    ordinnj 

.American  cloth  is  not  suitable  for  bellow*  wtafc 

itemetimas  (but  nut  often)  the  snotiou  ballowim 

made  similar  to  that  of  harmoninma,  that  ii,  wllk 

ribs  and  suitable  aheepskin,  bnt  a  suction  beDaM 

uie  of  good  rubber  cloth  is  pref erabte,  for  Bai 

tsons    than  one.     If    the  editor   will  gnat  M 

fficicnt  apace  in  the  "B.  H.."  I  ahall  be  plMari 

give  instructions  (with  neoesaar;?  diagram*)  her 

make  a  good  and  reliable   suction   belltnsir-^ 

[57603.]— O.'WJl.  Broad  OanB*.— For  ^* 
wJEraphs  of  these  engines  "  Groat  Britain  "  ahodl 
write  to  P.  Moore,  of  1,  Naas-road,  Wood^rse^ 
who  almost  constantly  advertises  in  -  Onr  Sds 
Column."  Iwouldalaoreoommend'- A.F.O.a" 
[query  57G18]  to  do  the  same  ;  ns.  if  I  remonba 
rightly,  an  engraving  uf  a  B.  and  E.  \1tt.  tank  ba 

fair  tu  ask  our  Editor  to  repeat 'th  eso  illuatiatioM 
when  a  photograph  con  be  procured,  as  above,ftl 
a  few  pence.  Uiameter  of  boiler  of  Great  Brilaa 
(G.W.R.)  is  4ft.  liin.— Z.  Y.  X. 

[57606.]— DllTorenoe  of  Pover.— Sapptang 
the  length  of  stroke  to  be,  in  the  tirst  iLMluM, 
30in.,  and,  in  the  second  instance,  ^'*.  =  471k 
As  all  the  conditions  are  the  aamc,  except  At 
length  of  stroke,  the  difference  of  power  mqU 
expressed  by  the  ratio  *lr   =     1-67,    the    actal 


where  S  =  length  of  stroke  in  feet,  R  =  nnmkiK 
of  revolutions  per  minute,  A  =  area  of  piahn  a 
square   inchoSj   P    =    mean  pressure  in   cylindn. 


In  the  second  instance 


■7ii64 


)ti.01      h.p„     i*i 

x    1-57  =  Bfi'O-l.      The  same  rules   will  apply  'J> 
water  pressure. — BliUEKE  Bbowm,  Newcutle. 

[57608.]— Poliaher'a  Olaae.- Tu  make  glsa, 
take  tlb.  of  bcnsoin,  pound  it  small,  put  into  an 
empty  wine  bottle  (l^  pint),  fill  the  bottle  neul} 
full  of  methylated  spirit,  cork  np,  shaking  ot 
stirring  occuionally  ;  sot  aside  till  nextday;  *j«r- 
wards  strain  off  into  another  clean  botUe;  it  i> 
then  ready  for  use.  Now  for  the  couch ;  The  eaJW 
of  the  ciesing,  as  it  is  termed,  is  due  to  the  fact 
of  the  old  palish  or  vamiui  not  havinc  hw 
softened ;  ^e  peeling  off  was  probably  d>e  M 
dampness. Vui  polishing  ot  Tamithing  shoaldh 
done  in  a  warm,  dry  room,  free  from  dnit.  If  tha 
baclc  of  the  couch  was  one  of  the  ordinary  ^laii 
ones,  free  from  carving,  a  "Country  OabiBi^ 
maker  "  should  have  first  of  all  washed  it  in  weak 
soda  water,  (o  remove  all  dirt,  furniture  cream,  ia 
(which,  by  the  way,  may  have  been  the  canai  rf 
half  his  trouble),  when  perfectly  dry,  papendifitt 
fine  glass  paper,  polishing  and  spiriting  oat  ia  lli 
nenalway.  If  there  was  much  carving,  the  Mifc 
(after  washing  and  papering  of  course)  should  hti* 
had  two  or  more  good  rubben  of  polish  all  ani; 
then  varnish  the  carved  work,  setting  aside  for  10  tr 
15  minutei,  after  which  take  a  goocl  wet  rubber  it 
polish,  pass  smartly  over  the  varnished  parts,  stt- 
ting  aside  again  if  too  wet ;  then  repeat  the  rubbtr, 
simply  thinning  it  with  spirits;  this  will  have  Iks 
effect  of  levelling  the  varnish,  leaving  when  dni 
perfectly  smooth  surface,  showing  no  brush  msrki ; 
then  polish  and  spirit  out  the  plain  parts.  I  ban, 
BO  far,  said  how  tbe  work  should  have  been  duoe. 
The  sorry  spectacle  of  the  work,  as  left  by  oe 
friend,  1  am  aorry  for.  If  he  wishei  to  make* 
creditable  job  of  it,  I  would  snggnt  two  coaxMi  M 
open  to  him;  either  scrape  all  the  old  polakA 
I  and  repulish,or  strip  the  old  n^iah  off  with  |1>* 
of  apiriln  and  glass-paper.  Timd  praaaad  m  ' 
\  advised,  and  again  raqMOttoU;  I  ^:  F' 
I  off  large  or  Oat  Mutaoet  ;  in  U*  righi] 
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I  lueful,  Booh  as  chamfer  edges,  mouldiiigs, 
Qoh  like.  Even  then  a  wet  spirit  rnboer 
I  be  passed  smartly  over  it,  to  ^ve  it  the 
-anoe,  as  nearly  as  possible,  of  spirited  work, 
m  be  of  further  service  to  yon,  the  Bditor,  or 
iders,  I  shall  be  glad  at  some  f  ature  time  to 
an  article,  or  series  of  short  artides,  on 
h  polishing. — LIFE  BOAT. 

S09.] — I>3mamo  Oonstmotlon. — To  Mb. 
ONE. — ]Not  knowing  exactly  what  form  yon 
le  giving  to  the  F.M.*8,  I  am  not  able  to  give 
measurement  of  the  top  coupling  piece.  See 
)07  for  a  plan  to  scale,  which  can  be  enlarged 
it.  The  pole  pieces  should  embrace  about 
quarters  of  the  whole  circle.--S.  BOTTONE. 

ild.] — Constmotion   of  Formula.  —  The 

dug  answer  may  probably  be  what  "  Glatton  " 
■es: — The  numbers  given  in  the  question 
isly  2»-33,  2»-5»,2»-6»,2*-9»,  it  is  easy  to  see  that 
je  of  the  form — 

N  =  (2  n)» 
'  there  were  a  set  of  numbers,  related  as  in  the 
on,  but  with  less  indication  of  the  manner  in 
thev  were  connected,  it  mi^ht  reasonably  be 
ed  tnat  they  were  included  m  the  formula 

N  =  (/.«)« 

/  is  an  unknown  factor,  and  x  an  unknown 

And,  first,  let  us  suppose  that  the  formula 

lired  for  the  nimibers  given,  in  which  the  co- 

aty  is  known  to  be  2,  but  the  index  x  is  un- 

i,  or  the  formula  to  be 

N  =  (27i)« 
g  logarithm*!,  we  have — 

Log.  X  =  X  (log.  2  +  log.  n) ; 
ore — 

^  ^ log.  N 

log.  2  +  log.  n* 

lustration,  take  any  pair  of  numbers  given  in 
lestion,  saj',  N  =   1728,  and  n  =  6;  Uien  we 

X  =       log-  n28        ^  3^23754  ^  „ 
log.  2  +  log.  C        1-07918 

1  in  the  particular  set  of  numbers  given  we 
y  know  to  be  the  index  required.  Next, 
^  that  in  the  formula 

N  =  (/•  ♦»)* 

''  and  X  are  to  be  found.    For  this  purpose, 

ist  know  two  pairs  of  the  sot ;  let  tnese  be 

d  7)i,  No  and  n,.     Substituting  these  succes- 

in  the  formula,  and  taking  logarithms,  we 

Log.  N,  =  j;  (log./  -\-  log.  n,) 
and  log.  Nj  =  a;  (log./  +  log.  n^), 
which  wo  have  — 

X     =    log-  -^1    -  log'  ^2 
log.  «,    —  log.  Jlj 

and  log.  /  =  i^«-Zi  -  log.  »i, 

X 

example,  let  two  pairs  of  nnml^ers  be — 


N 

n: 


=  869 
=  763 


Mj   =  C 
n-  =  5 


log.    6     —  log.    5  ' 


07918 


=  -7135 


I-og.  /  = 


log.  8()0 
'TISS 


log.  6 


•7135 


=       3-34101. 
bhe  set  of  numbers,  related  in  the  same  way 
>se  that  have  been  given,  would^ll  be  in- 
i  in  the  formula — 

N    =    (3-34101   X   w)*^^**^ 
logarithms — 
[iog.  N   =  -77816  [log.  3-34101  +  log.  n]. 

isnal,  when  a  set  of  numbers  are  to  be  com- 
,  to  compare  with  others  obtained  from  obser- 
la,  to  use  the  formula  N  =  A  («J',  which  is 
mother  form  of  the  one  given  aoove. — MlL- 
ON. 

515.]  — Coals  and  Fraud.— Of  what  is 
od — 

(h  ton  or>nsiHts  of   0*979  coals  +    0-021  ton  of 

fraud. 

00  „  ,,  979-17     ,,     +  20-83 

1  ton  contains  £1-10156  coals  +  £0-02344  „ 

00  ~ 


»i 


rt 


£1,101-66 


f) 


+  £23-44 


>» 


28-44  X  100 
£1,125  ' 


=  2-08  per  cent,  fraud ; 


^~  =  £-02342  =  0-50  pence  increase  per 

•Gabkgad  Road. 

611.]—  Shtint.  —  To.  Mr.  Bottone.— 
Inly,  (rfoopwMi  *w  M  doiiMr  yon  lose  some  of 
v#«r  of  tt  i^n  you  are  sure 


that  the  dvnamo  will  not  ''  reverse "  as  it  might 
otherwise  ao.  I  should  advise  you  not  to  insert  so 
great  a  resistance ;  about  60  times  that  of  the  arma- 
ture would  be  ample. — S.  BOTTONE. 

[57626.] — Calonlatioxi. — The  quickest  way  is 
taxe  two-thirds  of  the  kos.  per  square  mm.,  and 
diminish  the  result  by  5  per  cent.  Thus  32  x  } 
c=  21-833,  deduct  6  per  cent.  =  1-066,  which  gives 
20-366  tons  per  square  inch,  the  correct  amount 
beingr  20*8143.  If  you  often  want  to  make  the  cal- 
culation, draw  a  scale  by  setting  out  20djmm.  on 
one  side  of  a  straight  line,  marking  each  mm.  and 
every  tenth  mm.  Divide  this  lengui  into  32  equal 
parts  on  the  other  side  of  the  line.  Then  simple 
inspection  will  give  French  in  Bnglish  or  English 
in  French.  You  can  extend  the  scale  to  double  its 
length  and  value  if  you  wish. — J.  S.  C. 

[57626.] — Oalculatioxi. — The  unit  in  question 
is  of  the  same  dimensions  as  velocity ;  weight  and 
area  being  substituted  for  length  and  time.  The 
numerical  muputude  of  a  velocitv  varies  inversely 
as  the  unit  of  length  and  directly  as  the  unit  of 
time ;  hence  we  have- 
kilos.  .    tons     .  .   1  .  ^>^'l^'  _.  .g35 

7Sinimetee)3*'  '(^h.y  '  '       '  Tole" 
.*.  kilos,  per  aq.  mm.  x  '635  =  tons  per  sq.  inch. — 
Wm.  John    Grey,   F.C.S.,  Analytical  Chemist, 
Newcastle-on-Tyne. 

[57626.1— Caloulation. — The  quickest  way  to 
convert  kilogrammes  per  square  millimbtre  into  tons 
per  square  inch,  is  to  multiply  the  number  of  kilo- 
grammes by  the  iCactor  0-000,001,525,578.  The  method 
of  stating  the  question  and  working  it  out  to 
obtain  the  factor  is  as  follows : — How  many  tons 
per  square  inch  is  1  kilogramme  per  square  mill- 
mhtre  equal  to,  if  0*46359265  kilogramme  equals 
lib.,  2,2401b.  equal  1  ton,  and  645-13669  square  milli- 
metres equal  to  1  square  inch  ? 
1 

a;  tons  x  2,240  x  0-45359265  x  646-18669 

=  0-000,001,525,578, 
and  0*000,001,525,578  x  32  =  0*000,048,82  ton  per 
square  inch.— -Garngad-ROAD. 

[57630.] — Water  Gan^e. — Under  similar  cir- 
cumstances, only  with  larger  works,  we  use  an 
electric  indicator,  which  Shows  on  a  dial  in  engine- 
house  the  level  of  water  in  reservoir.  The  pres- 
sure-gauge on  air-vessel  will  not  serve  for  this 
purpose,  even  when  working  at  its  best. — Si  LEX 
Seadrift. 


QUEEIES. 


UNANSWERED    QUEEIES. 


»♦»■ 


17te  numbers  and  titles  of  queries  vhieh  remain  unan- 
swered for  fixe  veeis  are  inserted  in  this  list,  and  if  still 
unanswered  are  repeated  four  veeis  aftentards.  We  trust 
our  readers  trill  look  over  the  list,  and  send  what  information 
they  can  for  the  hen^  of  their  fellow  contributors. 


67074. 
67082. 
67086. 
67089. 
67093. 
67096. 
67106. 
67114. 
67117. 


67276. 
67886. 
67287. 
67293. 
67299. 
67300. 
67314. 
67318. 
67319. 


Lens  for  Mirror  Galranomcter,  462. 

Hydraulic  Leather  Collars,  462. 

Heating  Surface  of  Vertical  Boilcni.  462. 

Electric  Cement,  462. 

Beam  Engine  Slide-valve,  462. 

Photogiapby.    To  Mr.  Lancaater.  462. 

Street  Coil,  463. 

Cylinder  for  Rcaervoir.  463. 

Bast  Coast  Express,  463. 


King's  College  Dynamo,  p.  661. 

Focus  of  Leus,  651. 

Angular  Aperture  of  Micro.  Objective,  661. 

Kaior  Grinding,  661. 

Steel  Castings.  661. 

To"Invicta."  661. 

Electrical,  662. 

Uppmann's  Amperemeter,  651. 

Electro-magnet,  551. 


Compressed  Pyroerallic  Acid.  —  Messrs. 
Marion  and  Go.  send  us  a  packet  of  their  new 
compressed  p\'rogaJlic  acid.  Each  cake  contains 
100  grains,  and  is  scored  into  squares  of  4  grains 
each,  which  can  be  easily  and  cleanly  broken  off. 
All  photographic  workers  know  the  danger  of 
loose  pyro.  powder,  which  is  very  volatile  and  flies 
about  the  oark  room,  doing  no  end  of  mischief 
amongst  the  solutions  and  plates.  Messrs.  Marion 
and  Co.'s  compressed  pyro.  does  away  with  any 
risk  of  this  kind,  and  they  guarantee  it  to  be  of  the 
best  quality. 

Peaxl  liife  Assurance  Company.  —  The 
twenty-first  unnnftl  general  report  of  this  flourish- 
ing company,  notwitnstanding  the  serious  general 
depression  of  the  past  year,  reveals  a  very  success- 
ful and  marked  increase  in  the  prosperity  of  the 
inititntion,  which  all  are  so  proud  to  serve — an  in- 
crease whidi  hM  exceeded  that  of  any  year  since 
the  incorixirstioa  of  the  company.  837,238  policies 
were  imed  dnriof  Ae  peet  twelve  months,  repre- 
senting a  new  Wttoa^  -Tsmiimi  income  of 
£119,894  lOi.  Ud.    *"  faMome  for  the  past 

financial  jesv   :i  >^107  Is.   l^d., 

and  exceeded   ih*  w    year   by 

£19^  ISk  7td. 


[67631.]— Electro-Platizigr.— To  s.  bottonb  avd 
Others.— How  is  it  I  cannot  plate  an  article  properly  ?  I 
use  three  pint  Danlells;  and  bring  the  carrent  from  a  shed 
in  the  garden  to  the  other  end  on  insulator,  a  distance  of 
about  soft,  from  plating-bath.  When  the  article  is 
immersed  (after  a  thorough  cleaning),  it  assumes  a  muddy 
appearance  in  the  course  of  a  minute ;  but  if  I  only  allow 
the  anode  to  dip  about  1-lGin.  in  bath  the  dei>OBit  appears 
of  a  dull  brlckdust  colour.  I  have  tried  connecting  up  the 
battery  for  quantity  and  intenaity.  I  took  one  cell  oflr,  but 
still  the  deiKisit  is  the  same  muddy  ooloar,  and  comes  off 
when  a  brisk  nibbing  is  applied  with  a  leather.  Moving 
the  article  about  has  no  effect  whatever.  When  the  whole 
of  the  ano<1e  is  immerBcd  it  Lb  covered  with  a  reddish  film 
after  it  has  been  working  for  abont  five  or  ten  minutes. 
My  solution  is  made  thus  :  Nitrate  of  silver  dissolved  in 
about  one  pint  of  water  and  precipitated  with  a  clear 
solution  of  lime  water,  afterwards  well  washed,  and  enough 
cyanide  of  potassium  added  to  dissolve  the  precipitate  with 
a  little  in  exccM,  and  enough  water  added  to  make  ttiree 
quarts.  Is  there  any  other  better  way  of  preparing  a 
solution  than  tliif ,  and  what  could  I  use  instead  of  cvamde 
of  potassium,  as  it  is  a  great  trouble  to  procure  where  I 
lire  y— Dknmahk  Hill. 

[67632.]— Technical  Education.— I  want  to  give 
my  son,  aged  eleren,  a  thoroughly  practical  education.  My 
idea  is  to  let  him  have  les.sons  during  the  day,  or  part  of  It, 
in  some  technical  school,  or  in  a  scries  of  worluhops,  so 
that  he  may  learn  the  use  of  his  hands  and  of  tools,  and 
become  proficient  in  carpentry,  turning  wood,  and,  perhaps, 
metal :  brazing,  srildoring,  and  some  sheet-mettil  work  of 
light  kinds.  In  the  evenings,  three  or  four  times  a  week, 
he  is  to  have  a  tutor  for  Kuclid,  algebra,  mechanicj^  Aa 
By  such  a  training  I  hope  to  cultivate  his  power  of  obser- 
vation, and  the  consequent  faculty  of  self-education.  My 
difficulty  is  to  find  such  means  of  technical  training  as  I 
desire.  The  City  of  London  sc-houl»  and  South  Kensington 
have  a  minimum  limit  of  14  yearn  of  age.  and,  besides,  their 
object  is  to  some  particular  issue,  while  I  wish  to  wait 
until  the  oourse  I  propose  for  my  boy  has  had  time  to 
indicate,  by  some  show  of  special  aptitude,  what  career 
will  be  the  most  suitable  ?  Any  limits  or  advice  as  to 
schools  or  workshops,  in  W.  or  N.W.  especially,  will  be 
most  acceptable.  I  advertised  my  address  in  the  last 
number.— TIIKORI  ST. 

[67633.]— Acid  in  Oil,— How  can  I  toll  when  oil  con- 
tains acid  ;  also  wtiat  kind  and  quantity  ? — Rkba. 

[67634.]  -Photography.— Will  any  reader  of  **  Ours  " 
say  in  what  books  I  blialT  find  an  account  of  a  process 
(patented)  for  photographs  to  bo  transferred  to  a  copper 
plate,  the  plate  etcher  leaving  the  subject  raised  ready  to 
be  printed  from  ?— Ciiromo-lituoguai'UEB. 

[67635.]— Milk  Analysis.— To  Mr.  Allen,  or  Mb. 
Grky.— Will  either  of  tuese  gentlemen  give  a  description 
(with  a  rough  sketch,  if  pobsitilc)  of  the  apparatus  generally 
employed  for  the  determination  of  the  albuminoids  in  milk  ? 
All  the  information  I  can  get  is  that  there  is  a  funnel  with  a 
return  cooler.— Young  Cusmist. 

[67636.1— To  Mr.  Bottone.— I  am  making  an  electro- 
motor. FM.'s  are  two  plates  of  wrought  iron,  261n.  by 
Sin.  by  iiu.,  wound  for  4iu.  of  their  height  (Hin.),  with  four 
layers  of  No.  14  c.c.  wire.  They  arc  joined  by  a  similar 
plate  at  the  top.  The  dinmeter  of  the  groove  in  the  pole- 
pieces  is  4iin.  Kindly  say  what  thickness  of  laminations 
and  what  length  and  sltape  should  be  used  for  A ;  and  also 
size  and  number  of  turns  of  wire  to  produce  best  results,  so 
that  it  could  also  be  used  as  a  dynamo.  Please  state 
number  of  cells  required  to  obtain  be^  effects. — W.  B.  L. 

[67637.]— Belting*.— What  is  the  least  width  of  leather 
belting  that  will  transmit  34  H.P.,  with  pulleys  SOin.  dia.  ? 
Also  may  I  ask  how  much  chloride  of  silver  will  be  required 
to  cover  a  Sin.  by  l^in.  silver  plate  (both  sides)  ?  Would 
that  sized  plate  do  for  working  a  medical  coil,  and  how 
should  the  chloride  be  melted  ou  ;  should  it  be  spread  on 
the  plate  and  then  melted,  or  how  ? — Ignorant. 

[67688.]— Limelight.— AVill  a  friend  assist  me?  I 
wish  to  know  if  I  can  place  the  cistern  on  the  floor  con- 
taining the  ether  and  attach  a  branch  indiarubber  pipe 
from  gas  bag  to  cistern  and  another  to  jet  ?  Will  the  ether 
destroy  the  tubing  ?  I  cannot  have  the  cistern  cIom  to 
jet,  because  I  have  to  tilt  the  jet  much  for  my  purpose,  and, 
1  am  afraid,  would  c  tuse  ether  to  run  down  pipe.  Has  any 
one  tried  Marey's  hydrocarbon  gas  generator,  of  Phila- 
delphia ?  If  so,  with  what  result  ?  Information  on  this 
matter  will  favour. — Portablk. 

[67689.]— Privet.— My  neighbour  has  raised  a  portion 
of  his  garden,  and  I  wish  to  raise  a  privet  hedge  to  his 
level,  with  a  stone-fi&ced,  or  rockery,  foundation,  to  prevent 
his  eleration  from  tumbling  through  my  hedge.  What  is 
the  right  time  for  transplanting  privet,  and  how  far  would 
it  be  safe  to  fill  up  around  any  of  the  stems  (which  are 
about  4ft.  Idgh)  without  transplanting  to  a  higher  level  ?— 
fishbrman. 

[67640.]— Oarbonic  Acid  Gas.- 1  use  vitriol  and 
whiting  for  generating  carbonic  acid  gas  for  aerated  water 
purposes,  the  resulting  product  being  thick,  which  chokes 
up  drains,  and  is  always  incurring  expenses.  There  is  a 
(new  to  me)  process  for  making  the  gas  from  hydrochloric 
acid  and  limestone,  which,  I  think,  from  description,  will 
1)6  a  great  saving  every  way,  the  product  in  this  case  being 
a  liquid,  and  is  easily  run  away.  But  what  I  want  to  know 
is  :  if  the  carbonic  acid  gas  is  equally  as  piure  with  hydro- 
chloric acid  and  limestone  as  with  vitriol  and  whiting,  ss 
I  have  been  told  that,  in  spite  of  washing,  this  gas  still 
contains  chlorinated  compounds,  widch  imparts  to  the  gas 
a  taste  and  odour  which  no  washing  will  remove  V  Any 
information  on  above  from  an  experienced  reader  of 
•'  Ours  "  will  oblige— MiNKRAi^  Water. 

[67641.]— To  Mr.  Bottone.— Noticing  your  reply 
(p.  66),  iu  which  you  give  siz^s  for  columns  of  dynamo  field 
magnets  to  suit  a  Paclnotti  ring,  described  in  the  previous 
number,  and,  being  engaged  on  a  similar  dynamo,  such  as 
you  described  in  the  issue  of  July  11th  of  l^t  year,  and  in 
which,  for  a  larger  ring,  you  give  considerable  less  iron, 
both  in  body  and  length,  for  the  fields,  I  Am,  therefore,  led 
to  ask  why  the  discrepancy  in  weight  dP  iron  to  be  employed 
in  the  exciting  systems  ?  as  I  fear,  judging  from  your  recent 
answer  to  another  oorrospondent,  that  mine  of  1884  design 
will  be  too  slight  in  the  fields  T     I  also  notica  for  the 
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[IT(>3.]   Zlaotr(»llotor  loz  Model  Boat.-: 


»  tglhU, 


[t7«M.]— PlaUnc  Dynuni 
From  iDfonuiIUsSiidlj  glnn  o 
•ttoftcd  ft  d/uupD  (or  electie-] 


«■»  pIoMd  for  Uit«  InfBIwtlm.ui^  Ihit  muij  wLili  lo 
nJwu  electric  U*t.  Will  Ur.  BoUane  tlnitJ)  «i  11  be 
Mil  lia  aUt  to  lulHl  bli  pmmlH  «rlf  ?— E.  U. 

IITMI,]  -  MxhKMloal  Slnrlnv  Bird.  -  To 
••OMHorouTUf.-'-lo  Vol.  XXXIL,  of  I8BU,  yen  kitc  m 
Tirr  iDdd  ■ipUutlon  ul  Uui  coniuacilan  ultlieitnriDg 

wbl*ilfl  la  not  qaltii  Dior;  triU  jon  klodi;  itiUK  bj  i 
dttalltd  dnciliitloa  o(  Hina  F— 4;.  k  U. 

[HMO-FotUiy  aiuM.-I  DoUn  tbs  nplj  of 
*'PottflrT  Tech,"  lo  ao  iDqairj  tot  gUau  lor  pottery,  anit 
U  be  win  kiD-llr  lire  ma  iDiUncUana  for  the  Untinebt  of 
fumnum  red  mre  1  iball  be  gntXtj  obliged.     Will  he  *Ua 

crfVralD tllea,  Ac. wattlil  do  tor  burulnji  glaitd  goodaV- 

Itn^.^—BimovlaK  BUoklsad  frma.  Brua.— 

Jan.  lo  J- 


UI     It  hi 


[MMi.l-flteBiB-BnBlne  Ponnnla.-I  iliould  be 

■OleiollowlUK  formula,  which  atipnin  in  Bankine.  on  the 

etmoi-tngina.     luublat,  laigi  '"-  ■■  -  "'■'■  — ' '- 

bearled    L,  whlcli  li  ths  latent 


thai.  allfaoDgb  It 
*  my  well.  It  k  almort  uelaa  for  aoj  artiiu  mm 
LTa  ilda.    Tal:e  a  BuUlni-botlle  lop.  (or  Idmodcs, 

iTunu  wall  (lit,  bnttte  conoaia  remalna  u  tl 

•»•:  lake  a  bntsMeL  the  Mtalds  beocnui  gilC.  bBtths 
liBlda,MpaeiallTUb«lch(I  or  hollow,  remalsaai  It  wu.  I 
una  M  annond  with  a  boMtlet  thowisE  the  sboie 
peoullarlty,  tbal,  InUead  ol  esntloidiw  with  the  rl/namo.  1 
rigged  op  Iwa  dU  dinaad  iHltarlaa,  and  brcmght  Ibem  <o 

afi,whemTii(Fwt(faiJfc<a^liit«OBiiniiu*  both  con- 

_  _nd  cODTei  anrboea  wen  weU  cllt.  Thlawuwlttaa 
pair  of  i)eak  inlphnTia  add  battnfea  In^ierlefc  and  aj 


it  only  glTM  l»rge 

re  lo  gild  hollow 
I;  tell  me  how  to 
wcniM  be  making 


No.  U  cj.  «i 

.«k.,  bat  ab 
HpcclAlly  If  t 


Tbt  q  nation 


'(?*K) 


SfSS 


[f7e(7,j- PlBtarmarltabntK,— r  propoH  going   lu 
populiition  of  I'letermariliborg  ;  If  Eiigllib   li   n    ~ 


■Khf  \ha  Bi 


C(7gM.;    Star   PIlOtoKTapha.  —  in   the   eolirgtd 
pnots.  Df  Mr.  UomBioo'i  photo,  at  tba  nebula  In  OiIdd 

perteol  dim  ol  Tari  ..      -■ 

I-ltlD.  In  dia.    Inodf 

lalenoopo.  and  with  laTDiuablg  ainuinhcre. 

mora wl.ii bright.    Whatlatho'         ^^' " 

Id  the  photo,  w  perfect  and  lo  lart , „ 

nehtiht)-J.B.a 

[i;iH».l-Ate  OompraHan.-To  •■  Lto.va." - 
ym  liBTe  had  grvat  rxperlcripe  with  thric  nuoblnea.  n 

C>7uo.]-I>]niunoinat«r. 

pnaae  give  ikiteh,  with  dtmeot 
ielt  a  SO  hon»-paw«r  euglne  ?— 

[ITULi-SBftoUTa  Xlantrio  Fan.- 
EdlBDO  eleetrle  pen,  poroai  cell  blcbromale  I 
Mill  of  whlob  lulBotd  tn  work  mr  <'I«ctrla  i 
(the  batter)')  not  been  la  oh  lor  lame  vwi,  on 
Bloathiago,  when  I  fouuil  tbal  It  would  not  wor 
all.  Tfao  lolalloli  wu  good,  thr  pen  WM  perCeai 
gnrrent.    t  cried  It  airaln  ye«ter<Iay,  with  goi 


carrcepoQdi 


.    Ini 


llin  ohinipi  that  bold  Ibe  carbinii  ar 

ba  Teri  glad  If  loinroMr  would  te 

work  all  right.-  AHtTKi'n  Ki.m-th 

[irut.l-  Brua  Bte&m  T«p. 

It,  hot  It  wm  be  well  mbri™t;>d.--.4  NovLC 

f  tro).]— Boale  in  Bollan  otPortabl*  Bngiii**. 
—I  ban  two  portable  vugliu-a.  cnnicacl  at  preaenl  tbnib. 
log  Id  iwd  dliTvrait  dliirloli.  and  lo  keep  -  -  ' 
man  waeh  oni  the  Iwllen  orrri  lortalgbt  ' 
of  Hie" S.  U."hi  IIiheuHofanj  of  thi 
nunpoundi  would  Diali-rlallr  radnce 
•nJluientt    IhaTsbc '  '  ■ 

p.  portable  agrloaliural  tngiDiB : 

line,  tba  otber  in  one  wb<N  enrjt  •Cagnant  pool  depualtai 

natj-  inu  esdlmeui A  Viw  si'DiraiHiCH. 

[niM.I-BlMtrlo  LIsht.-(^  any  muler  rsllghKi 
Be  DD  the  foUowtng  V  I  h>r>'  an  englB*  tagaged  tbntta- 
Ing,  and  It  wonld  otin  be  a  great  adranlaga  to  work  lor 
an  bonr  or  iwo  after  dark,  and  I  ban  tbonght  o[  gattlr- 
np  an  electric  light.  I  have  ample  power  In  engine  lo  n 
■  4)iiaD»itollRfa11lTear(li  lanpa,  but  lb«  ipnd  ie  n 
xgnlar,  rarrlnii  from  IW  to  IIU  nnluUoiu  per  mUinL.. 
WonM  tkia  Twialhm  uateiiatl;  Interfere  with  the  light  1 
What  ipeeil  ibonkl  Uk  draiDio  hare  to  wurk  well  t  Wbal 
woold  be  pnbahle  «*!  gl  the  achcm*  y  The  CDflae  and 
Ihnabbig  machlni'  an  portable,  and  work  for  hire  generally 
In  the  epcn  air.  Jlj  hum  wu  lo  nspeBd  tin  lastB  an  tbi 
■l*ehlDe.aiKlflK  tlir  djuuno  In  the  front  pun  ofenglBr, 
wflrklog  lUreri  front  er^nk  tbafi  at  roglne  with  ftt^r  — 

to  be  iDOepeaJeal  of  the  weather,  and  also  iTiiiM 
WHIhrr-llKhi  bill  (or  the  dynamo  ?  I  bare  (ear.-elj 
pTwIlnl  kn.'wi.-lgr  ol  Ibe  working  o(  tlefftriv  ligbu. 
hare  a  lair  kiiuwlrdfe  of  elcclrlcii;  thtaretlrallr.  1 1 
a  lathe,  and  iian  oat  Ike  looli  well,  as  I  could,  puhapi,  1 


Dynamo,— To  Ma.  B 


•ta  lo  regiter  any  dlff orence  !o  lb*  proB 

iif  Yborj  the  bottle  In  aawdnal,  and  bow  Ihln  ■ 
-  ■ -It  wouM  do.  ai  I  dani  wmni  II  Ic  look  elm 

j^j    [n  vei  wwlher.  li  Ibe  air  prea^vra  J 

lighm,  and  bow  far  i 


^  and  tbfl  dynamo  t 


[I7Mfl.]-LocomoUTa  Slide  Vftlveg.- What  i>  lai 
nd  lead,  and  wUt  ia  the  caPM  and  rlTect  of  aoch  ?  Hob 
'ould  tbo  valve  aland  over  the  porta,  hjivlng  a  |  lead  anil 

I  lap  7  What  1b  the  beat  way  lo  set  Ihe  ralvea,  and  what 
the  hnat  wij  to  lli]d  tbepoaltion  oloach  eccei.trlo  on  tb. 


the  grip!'  Woul.l  11  be  poeiibleformi 
[ll7aM.l-BftlloOIUi.-Can  any  o; 


[Kue.i-aeloBtiftl  FhotoBTftphy.- 1  wan 

a  Image  of  the  mooa,  lln.  In  diameter,     Whil  wt 
)cal  length  of  auch  a  lona  be  7    Would  uu  objeel- 


[triiti.]- To  Mr.  John  Oroy,  or  other  Corre- 

pondenta.— WUnt  la  toriued  when  oiallo  ntid  la  addoil 
<  a  aululloii  of  hypochlorite  of  ealcluui,  the  two  aultatances 

(ornilllie.— flJHKllT  iK.f  OHENiTi. 

F67M3.]-OolotirlHBPhotOBrftphB.— lahonld  feel 

o  giro  Inatractiooa  for  Doloarlng  an  ndlnary  pbatogiwpb 
rea«mb1s  an  oil  painting,    i  hai 

'-  — Mtedwith„ , . 

ledge  of  the  palnter'i  art.— Iji 
[e7BSl.]-Teat  for  Bllwor  In  I.ead.' 


id  hIuUt^  pallet,  Bcetated  with  great  cHrol,  and,  1  am 
.^  rTIT .....-■. ,_i .., 'itar-iart— '"■"  '" 

Bd.-Eow 
i^dihetal 


[t7eu.]-BlftoklnEl 

nih  bkbloride  otplatlnu 
Ition?    Anj 


method  of  blaoklog  brua 


In  a  blolebed  condition. 


[I7tu.]— Sinta  cm  SllTerlnB  on  Ctlaaa.- 

Ur.  C  L  WoodiMe  iIMUB,  page  HI)  knew  uf  any  pc 
by  wbicb  Ibe  chloride  of  platinum  may  be  aubatlluta 
the  nitrate  of  allvcr,  and  will  be  kindly  Impart  that  k 

•ulphlla  of  loda  can  In  any  wa;  be  uacd  for  lUvciIu 
glaaa.— CUI M  CKV  M  IK. 

[»7U«.l-A  Cheap  Wfty  to  Oharre  Stoi 
Bkttary,- Have  any  of  your  comapoodenti  tried  c' 
Ingthiae  batteilei  by  meaui  of  a  large  earth  battery,  aill 
may  be  nlled.  made  l|y  ipieadlng,  (ay,  a  tOD  of  coke,  o; 
carbon,  In  a  aballow  pit  ftbe  larger  tba  better),  abont  a 
foot  deep,  fur  the  poaltlTe  pole,  the  negatlcepole  being  the 
eaat'iron  water  main  t  Wirea  otnild  be  led  from  lh»e  to 
Itaeatongc  cell!  connected  in  parallel  eirenit.—: 

[*7M7.1  - 


phwea.    Conhl  any  cc 


[67071  .]-Ctir»e  of  BtabUit 

aWUlyof  awtawl!    Alio  tornrala  foralcnla 

[i7«:i.]-To  W.  H.  Bftves,  CoT«Iitn 
i^t  Ooiahed  a  design  of  a  dynamn  eo  lighb  10  ti 
iampi  ol  1!0  c  -p,  and  wonld  like,  before  I  b«i 
''  '  ^aehlne,  to  ban  your  mncb.eMsc(iwdadTio 

ntily'and  ali^  of  wlrea  on  Wpa  (or  oompm 
.  Bbeet-iron  dlaes  of  Ibe  A,  wblch  la  of  th 
!  (and  which  ia  (omewhat  like  Ibe  one  i 
iter)  are  sin.  oulalde  dIa.  and  l^ln.  Inalda 
■inu  llln.  lo  wind  the  wire  on.  The  A,  wit 
.  be  nearly  Uln.  dla.  by  liln.  long,  and  U  woi 


EdiBOD  Hopkloacn  alylc, 


Mln. 


.  I  am  adopting  FJ 
rhieb  I  tbluk  will  be 
1  F.M.-e  like  Mather  a 


harTandareioteDded  to  bold  both  IncKh 

ire.    The  pole-piect-  — ' '■ 

_.     ...  .  being flln.  thick, ai 

necling  the  polojiecH  tngetber,  ma 

ly'llrothara'  new  t  H.P.  gaa 


S^ 


t.C. 


w  aiie  of  wire  (oc 


[67*78. ]-OU  Btovoe,— What  lathe  beat  oil 
wming  Btmall  room,  aa;  l!<t.  by  Uft.7  Ti 
■iU  obirgc-P..I.>I.ET. 

[17871.]- WfttchmaklaB  and  ^^J^"^ 

S7CrM— Dvnftmo.— To  Hn.  Botth.'sk.— 1 1 


«  ™  fu«  enough  to'rili^a  hell.  n. 
B,feeuly.  Tbefleldmagu«adon«« 
tgnetlaed,aBtbe  magnetiim  iaaolia 


chtirg  "arlhea"  f-ItJJ. 

[i!7C77.1-TrBvelliiiB  Lleht,-WlU  .01 1 
uloaeeni  In  electricity  kiiidly  icU  me  a  good  arta 
of  taslFUlng,  and  also  Ineulatlug,  a  Hat  btiH  nL 


•IbI 


ill  feel  obliged  II 


the  bath—that  la.  i 

plsloni  and  atop  up  all  bale*,  ar  dip  Imtrnment  aa  li  ial 

itl  How  oildloing  la  produced,  aud  how  ll  thduld  appear 

when  properly  duDe :-— LiNTKRS. 

[s;ii;u.;— aijroerliie  Baxinneter. 


Bny  If  1  cjm  canvert  tin?  p]>Un  bearing  of  my  triQ 
ballb^ringf  I  think  I  bale  got  plenty  iJ  "" 
hnbi.    Could  I  rio  11  bytutnlng  a  liltleoOdB 

Informatiiu  will  givaily  oblige— A  FmEB'iU 
[t7e8a.h-Diatlllation  of  Bsaencoa  fro^ 
puriBSC?    Uhuncler  and  depth  of  vf  Mela,  kind  0 

[C7G!<1.]— Acetoti*  Feimentation.— D> 

[S7n)42.i -Working  SinKlB  Linea  of  1 
by  Stair. -Can  "^"^  S""'  f™''^"  '"d"  JSrf 

(67883.1— Int.  Science  Bxani.  otliout 

any  read('rrccumnieudabuDkDTlnaIsiai.-an!rt 
menu  of  lbs  lylUbna  for  general  biology  in 

™  "  IL^^EFpo^ 


[S76«.]-  O.S.B.  I.OC08.-  WoBld  any  rei 
giie  the  piiuijul  diuiutiuua  of  Li.lLB.  7ft. 
engine  and  lenaer.lnelDding  length  of  fniuit 

IS7eji«.]-OIncO»e.— Could  any  nado-gin 
way  (ocwlidifjingglucaec  without  Inf nrlng  IM 
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IRS  TO  CORRBSPOFDlirTB. 


UTTS  TO  COERKSPONDBMTS. 


*  CommiuiIeMed  ~  lanly    P-B  J  '  < 


bat  bern  caoauoiiEcAtad  te  Qta  bj  umebcul j  alH  wbo  li       U)  Ur-  Tl 
UDwd.    Tliaj  tn  pktant  leenti.    J.  B»t  pcle  emKl :    Z-Bt,uid 

fiunkti.)— OriFEC.    (Ifnsh    better    bn/    j-onr  emar 


F-Xt  T.  F-Vi  / M.  F-Q1, Oobao^ B  InteipoHi 
.     It  41 F-B  «  /  4).  B-Et  7  (ah),  K-Q  t,  tL 

tJiktUfriikU 7-B4.  tO-F-qi, 

wu  wlM,  u  white  hu  *  osrtalD 


iSe^".ir^^"'«"p«uifii  — A-D.,lt»nolMler.  (W^noil«)kini,bookofUblMS        Evary   Warkmui   ommeolad  with   tiie   BDlldlBg 

K^.^Ji'^  .i:.%^iZ!  One  OBbIc  loot  ol  mter  !•  eqqml  T^rj  nmrly  to  (Jnta,    Tmd-™SihM  •  Htiutm  •bxiu  ti.mu.  m-THi  sniLiJ 

,  «u=.  «  ^^LSTSTi^ui^K  "*"i''™  «.  loor  qou^  to  the  g^on-th»t  wil  bj,    ^"iLSfe.".''.""  ""^  ""■"■  «—  '«n-''—'»«' 

1  r.Mri.  .iiTiT  r.  irr.iii      iri7.-rT...Srr  »rp™ilni«t«li M qmrn.    Ton  ™o  ni»ko  the  other  o«l- 

;ianhAKd,c7  repU 


e  Inaened  eiDcpl  u  (dTeiUiaiiHiiti. 

e  not  giwva  to  la- 


■Te  wnnpUed  B  FUJIIB.    (The  ante  gtrei 

« inter™:*,  of  beat  mr  to  i«"'-  •- ' 

mbeti  ue  itUl  bewimpen  ot 

aw  lUi  botore  tjiw.)       


le.)— A.  S.  B,  Tu,  P.  C.     (In    ' 


S.v™'''' 


((  :  Nee.  KB,  HI,  MS,  Mf,  MS.  «M,  Ml,  Ml,       jj.^  Commimlatloiu   (or  thb   deputmeDt  mil 

i,  M».  WJ.  M3,  M>.  »74.  WB.  M«,  M».  Ml,  ,ddn«d  to  J.  FUXOC  LusKr  HmBBTDorkliia. 

0.  1,001,  1J03,  l.OOi,  1,008,  1,00«,  1,010.  •™«~«  "  "-  ri»iK>»,  ■*°"'^' "™"'  '™"^- 

■  ^js'liJa'rJjs'TM  Tie  FBOBtBK  DOOCOUX^-BjlLCTAtlOS. 


Brime.— T.  B.  P.— B.  B.  H.— 

■  jider— W  H. 
-Dr  Bojitoo 


s=f,- 

*trlt»l  lD?liieeT.-.Oiidei.    _.    .. 

BIchmrdiDn.— One  Id  *  Pay.— Telenmpblit 
i„  Photo.— Bern.— O.  L.  Hetb— F  H  Weo 
■.A.M,-J. 


OTt.  ud  ur  Itnbook  on  Aitronoinj  }~- 

I  iud,  pliiled  in  Kdd,  vsehed  with  water 
lipped  Into  e  belh  of  molten  tlneO — Daj 
Irom  Mr  Flttehtr.  Tbinui»«tnat,  Wurtiw 

J.  (SimlT  TOO  sui  eeiUj  tcj  lor  jroniME 
ie  penffln  <dl  to  the  cotB.)— Lio  meet*. 
•r  f^umgrapkir  li  pobUahtd  at  U,  BiMkliia 
StruHl,  W.U  1  tbe  TWtreJW  etlU,  Fleet- 
—A.  C  Newoitle.    (^  ■  (park  bMWMa 

two  wlrei,  or  by  nndniu  e  pl«  of  ttne 
ire  red-hot.  It  li  oonneotM  to  tb*  oonMi 
ly  tbe  grekt  ri  liiUiice  it  oSen  to  Uie  pu- 
sanrat,  it  beoomee  eo  hot  u  to  fln  tbe  pri- 
e.J— PiKKEBa.  (It  d«»ad*  mnoh  u  wlut 
I  do  with  them;  bnt  tlujcui  btnlMdU 
atuitableptuML  II  yon  Inland  to  cnlUnte 


liiriL,  'XUTUL^    IXIIX, 


(Four  nuiitioua). 


Tbe  utlclee  ire  eornl 


(You 


liuepick: 


lUodtndl 


willbvuat 


CHABaXS  FOR  ADVSRTISIira. 
ftt. 

Et*tt ediUlieital]  elrhl  weMf    ..  ..0   4 

Jrun  Pifi  AArenUinna  nn  ihUlinn  tor  tbe  Int  M  woHe 

Twa^l^-^nr  worOa ..    0    > 

••nt  "Irnti  it  uTnconTsnlmii  u,  olA^  PJlSJfc  ' 


HOTICE  TO  BUSSCBIBIBS. 


>Ued  In  both  problem 


t  17U,  Stnnd,  W.C.,  would  enlt  yoo.  For 
,t  Che  mileriali,  ODanlt  the  idTertliement 
BRtTUB  ASSOCIATION.  (The  papen  are 
I  the  BDDiul  folume.  For  putifliiieii,  apply 
reUrj,  ai.  Albemarlfritteet.  W.)-C.  D. 
miatlble.  riMure  a  Itat  Irom  Mr.  tletoher, 
et,  Warrinffton.)— Viol*.  (The  Tante  ol 
lot  eet  properly,  perbape ;  they  ibould  olTei 

and  li  probably  dns  to  one  ot  the  Utile 


A.  S.  Olteb Tour  ob 

■awnatQ-Bl.     There  I 
White  one  at  Q-Kt  fl. 


a,  by  S.  Btanle. 

in  (Old  RomneyX  T.  C.  B^, 

on  aeemi  lonnd  aa  to  Black 


TlT^^  "«>°u™a  u.° 


Hollo  *B7'a  Pllla.— Kerrons  IrrllablUtr.— Wo  part 

OUR    XZCHANOZ    COLUUN. 


>riUad>  it,  or  ihould  be  daorlbed  with  taka  F  /  4.  B-Kl  1  (ohX  B-Q I  f  t.  Q-K 1  (oh),  Q-K 1  / 1 
FH.)— Ki;z.  (IneumclenldeecilptlonibDt  KI-Q  B  ),  Kt-E  B I  /  7.  Biaiea  II  (oh),  Q-Kt  takei  B  i : 
ofllttlelntereattoanyoBebnltieowner.)    F-Q  4,  csniea  /  «.  Q  UkB  Q.  B  lakei  g  /  10.  B(akeeP,K 


(The  answer  wae  giv 
T  receipt  ot  your  letter.  See  p.  90.  Poppy- 
0  render  llie  plotorce  traneparent  ^  itarch 
ling  to  the  glaea;  bat  »e  Vo-*H,whlob 
«:liml  direction!.  )-V  MP  KB,  (We  io  not 
rou  ;  boltios  it  the  uual  method.)— W.  F. 
H  recent  Dumbcn.  Tbe  query  ]>  ootnlted 
.y-J.  W.    (goetj     -        ■ 


Kt-KJ, . 

).  Caetlee  (K-B),  K  B-E  eq 
BtakeBXt,B-it4/lS.  B 


illoratl 


F-QE. 


lea  Et,  Kt  Qood  Valna  OSsTad  (caih  oi 

H.  Kt-Kt  »,  Kt  klD*  ol  -»urf  or   npaiiabl.    B=u=da= 

eeP,B-E8(oh)/  Bd.M.  D-p.*,  Ci.iU«tr«i,  i«r  EriU. 

U.  QB-KBiq.  ""■ 

B  t.  BE  7/ 19.  Kodel  Printing   PraH.    wi 

Araluableold  OaUery  Oil  Falntlnff for lala.    Will 


RtakeiB-P, 


It,  B-Et/M,  F-Kt«,  B-Xiq/il.  P.XC4.F-B4/ 
4.  P-Et  4  /  t3.  E-Et  6,  P-Et  i  /  M.  P-El  T.  R-t 

rwhat~ii;tt™r™id  ii'be'w  aiyTthet  t.ke."B.E-RMiT')/98.  B-QS  Ich),  E-B  4  (b)  i  ia.  R-q'ei 

isiDKRATiii,    (We  anjwered  you  before.  8,  E-B  6  ,  40.  P-Kl  1,  F-B  8  /  41.  P-Xt  fl,  F-B  r  /  48.  K-BT, 

mcribc  «.»  ttone.    The  ilmpl«t  method  I^  (f"  ' «- P-Kt  7  Q-E  B  8  (ch> /  «.  M  T,  t^E  T  <^^^^  Oont«ntaofUri«  Cabinet  coneUlinBot 

lO  cnuh   the  none,  treat  11  with  mercnrj  **■  K-B  7,  (J-B  g  Ich)/ 48,  li-R  J,  Q-E  t  (cb)  /47.  K-B  7,  o™,  (t«ii,,*t,ml«.iil  ru  ipttLno™,  nol  nuiwt  ioSen 

UlTerlidleeolred,  .nd  then  ai.til  the  met-  lJ-B4{cb),  18.  E-K  7,  Q-K4  (ob),  4»,  K-B 7(c),     Dtawa  »bin«Do.incL=J-L~lis,ca™».-.t™»i,  Hall. 

ale  rrtoni  until  the  illierl*  left  behind.)—  game.                      ,.„,_  k.  u    m    w  For  eicbange,  good  ooUcctiDB  Foialsn 

HT,    (U  !■  limply  neeped  In  water  until  &  Dm,  by  Mr.  Math.  „a  i  fa ,  i{b^  .alM,  tmL  ituir.  nily  Hm^i>l9,~..»,  .~. , 

F.  W.O.  (Snnly  It  li  cheeper  to  employ  an       („)  jy     would  ban  won.  .i.ioBBif-lil,ColMiiM<i™.i,aiilL 

irielt  tbe  eomnrlfipenonally,  which  lithe  P-114  Wanttd.  offeri  tor  warraaled  enuibla  C««tSt«al 

-Emquuib.     (What  da   yon  mean   by  (t)  If  33— K-K  )  /  ».  R-Q  Kt  8,  F-B  4  /  40.  F-Kt  I,  ,hw^Wr-ii»  ilia  dtuwr-^pi.  lb.  tn.  kr^^nSnil. 

)  of  AmcHcaii  patent  icanta  for  obtainlna  P-b  1/ tl.  r-Kt8,  P-B8/4!.  B-Et  7,ch  K-qii/43.  K.4t8,    aitaiar,--    -       ' 
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CrgunSf  8-stop,  6-8top :  alio  R^yeral  Windchesta  and 
bellowi* ;  ezchanfre  pTcell<>Tit  humonium,  romplcU  cxovyt  k«jR  and 
ca«<»,— W.  JuHN'SD.N,  Moxloy.  WodtK-Hbury. 

Hare  a  few  Lockstftch  Sewinff'  Machines  in  flrst- 

eliM  working  onlcr.  Want offcni.— J.  H.  STAPFOUD,  Sewing  Machine 
B^palror,  lit,  City-road,  Halme,  3ianch(Mtor. 

InftlBOxial  Barth&  lar^o  samples,  Scotch  and  Ger- 
man ;  ««nt  in  vxchango  anythinK  to  raluo  In.— 135,  Cultman-iitrrct, 
HalL 

A     firenuine     Howo,     treadle     lockstitch     Pewingr 

M ACniNK,  all  «fXtrM,  in!>tmct-ion  book,  ^., complete  and  quito  n<>w, 
ooat  £i  1(K  Exohangu,  on  approval,  no  oiw  to  owner.— F.  L.,  St. 
Mary  Cray,  Kint. 

**  English  Meohanio,"  vols.  XXXYIT,  XXXVlir. 

XXJCIX.,  and  XL.,  bunnd,  XLI.  nnbonnd.  Offnm  roiiucfitod  in 
wxchangv.— J.  Ciiawley,  Ordnance  Offlc<»,  Tower  of  Lonuon. 

Galvanic  Coil,  mahofz^ny  case,  12A  by  7,  poliiihed 
braM  reinilator.  conimntat^ir,  handlc«,  Ac,  ;  i  Bichmmatii  0;Un, 
platM  9 by  >.  for  i«ir  of  3in.  Dome  Eltyctric  BelU.and  41b.  of  bma  N^ 
S8  silk  covered  wire,  or  electrical  ofPtiru— W.  J.,  114,  Hanover-»treot, 
Sheffleld. 

Diamond  Drills  for  drilling  china  and  glass.— C. 

BLA5CHAKI>,  ?9.  Earl-stn'ct,  Limon-gmvc,  Iiondoii. 

Maflrneto  Electric  Machine,  mahogany  cabinet, 

requirvA  n-nutfrnvtifling.  Wltat  offen?— MKIKLE,  1s3,  Albert-road, 
Jarrow-<jn-Tynv. 

Telescope,  new.  in  cave,  1)in.  clear  aperture  :  useful, 
dar  or  n)f;ht,3ilmw<>.  Exchange  3-«pccd  foot  motion  for  latho.  or 
offerk— Q.,  455,  TinAlcy^oad,  Carbrook,  Sheffield. 

Bargain  in  Photographic  Apparatus.— A.  half- 

plato  mahogany  Caiucm,  folding  bellows  IxMly,  with  double  uliding 
repeating  from  for  taking  two  rictiumi  on  one  plate,  with  dark  Klido 
and  foouMing  M'reen ;  aiK«>  a  half-plato  iitrong  niahogan/  ^tadlo 
Gameim,  doTctniled  bram  monnting;*.  with  dark  itlido  and  bicOMing 
Hcreen.  TU^t  ofTor,  or  exchange  in  pood  lMck-gr«rc<l  lathe  or 
highly  flnifihe<l  tngine  and  boiler,  huitablo  for  driving  latlie, hai« 
the  lot,  having  no  uxc  for  them.— Addroiw,  11.,  9,  Dyke-jiarade,  Cork 

"Mechanical  World.*'  last  six  volumes,  unbound* 

with  indicea.  Wliat  offcnt  7  AIho  current  numbers  week  after  date. 
— B.,  S9,  Manaell-nniil,  Aoton,  London. 

Stratham's  8  guinea  Ohemical  Case,  Exchange  for 
Teohnloal  Worb,  Drawing  In<itmnienta,  or  anything  to  help  in 
Whltworth  Competition.— UAWK158,  4t,  Upper  Hanover-street, 
Sheffield. 

Sociable  Tricycle.  Meteor  pattern,  in  good  work- 
ing order,  with  powerful  band  Inmket,  Ac  Will  exchange  for 
really  good  MvuJ  Latho.— 40,  Calverley-road,  Tunbrldge  Well*. 

Good,  manive  6in.  Centre  Lathe,  with  slide-rest. 

took,  and  applianc'.  by  good  maker  :  offered,  a  bargain.  Apply  by 
letter  to— F.  UXDKltWo<.>D,  Beverley. 


What  offers  for  2  splendid  Fern  Oases?  Want 
Sngllsh  Concertina.— F.  UxnRBWOOD,  Beverley. 

Horizontal  Oscillating  Engine,  fin.  bore,  pair 

itandardrt,  force-pnmp,  o«ioillating  cylinder.  Exchange  for  ulido- 
valvo-Cylind«'p,  lin.  bore.  -€hah.  BUKCH,  Pervhore,  WorcoAterahirc. 

**  Electricity ;   History   of,"  2  vols. ;   "  Loi»don, 

1775";  "Experiments  with  Illu-^trationti  of  OurlonH  Slachinos." 
Offen,  electrical,  to— W.  WILLIAMS,  4,  AHhti)n-roa<1,  Oldham. 

Lathe.  Sin.  centre,  3  speeds,  all  iron  ;  and  complete  set 
of  Wood  and  Iron  Taming  Toola,  &c  Offent.— O.  LO'D,  Brcreton- 
road,  Bedford. 

Model  Horizontal  Engine,  lin.   bore.  1^  stroke, 

vertical  Conprr  B<iilcr,  fittingii  complete  ;  also  small  Fan.  Olfozs. — 
O.  LUKD,  Bruroton-road,  Bedford. 

Exchange,  splendid  48in.  Bicycle,  ball  bearings,  all 
bright,  with  rait,  hat,  and  stockings,  complete*  outfit,  f<ir  a  thorough 
good  latho,  baek-goarod.--  J.  BULL,  31,  I'ombruko-ttreot,  Caledonian- 
road,  N. 

Exchange  6-cell  Edco  Battery  for  good  Bicycle' 
Jewel ler'H  Rollers,  or  otTerfw— J.  E.  Tayu)K,  40,  Beutinckiitreet' 
Aahton-onder-Lyne. 

'*  English  Mechanic,"  last  8  Volumes,  with  indices 
complete;  ca»h,or  «*x<'haiigc  UMiful  for  one  (*ommenclng  Iiount*- 
keeping.— Waltkk  MATllVn,  59,  Lark-«>treet,  Bolton. 

"^Deslom  and  Work.'*  and  ''Mechanical  World," 
volumes  iIJC,  X.,  XL,  XII.,  XIIL,  unbound :  cash  or  nsi-ful  ex- 
change.—WaltbR  Mathkh,  59,  Lnrk-jitrcct,  Bolton,  Lancai^hire. 

Oonjnring*  Tricks  in  exchnnge  for  Bus'ou's  Organ 

Aocoidlon,  in  ji«Tf<Ma  cundition,  or  Dulcimer,  Zither.— ALPKKD 
gPKSADBO&uUOH,  Wttot-strcct,  Famham,  Snrrey. 

2ft.  4-conplcd  Tank  Locomotive,  with  link  motion. 

T>nmp,  proasuro  and  waU-r  gauges,  Sk.  Ac,  in  thorough  working 
order,  for  baok-g(iin-J,  slide-rest  I^the,  or  ofTers.  Fartii^uliu-H  of 
W.  Sakukht,  25,  nolywcU-street,  Strand,  London. 


Woodhouse  ten  16-c.p.  Lamps.  Exchange  to  taIuc  of 
ISni.,  for  Dynamo  Castings,  Latiie  heads  ;  part  cash  if  reqain.-d.~- Mr. 
DOWJIS,  40,  Fountain-ntroet,  Ouemaey. 

58in.  Bicycle,  Eerai-Racer,  SOin.  dropped  handle  ban, 
exohange  for  gold  Curb  Albert  or  gvnta'.  Gold  Watch.— HOWABD, 
177,  Quide-lano,  UooUy  Hill,  nc*r  Manchester. 

Heavy  Flywheel.  4ft.  Gin.  diameter,  with  crank. 
Bxobange  for  lAthe  Hfads  or  Drilling  Machine;  all  offers  entci^ 
tained<— R.  C,  i^cc  below. 

Wanted  Micro-Eyepiece  and  Mirror,  full  size. 

Exohange   Coil   in    box.  and   Bookcase    hold    100  voIm.— R.   C,  1, 
Tavlstovk-terraco,  Holloway,  N. 

Antophone.  with  20  pieces  of  music.  Exchange  for 
Pocket  CWmera  and  Lens,  mujC  he  gocnL- llKNUY,  25,  Lower  CroM- 
-Lreet,  Newport,  Mon. 

Offers  wanted  for  Tricycle  in  good  exchange.— 3, 
Stanhopc-strvet.  off  Wiuwick-roaa,  Warrington. 

Few  small  Ohuoks  wanted,  must  be  cheap  and  perfect 

New3in.  Electric  Bell  in  exchange  for  anything 
oaefol  to  6s.  Od.— W.  Ju.NUi,  Ylaductr»trcet,  £. 


Wanted,   small   Dynamo,   Gramme   preferred.    Bx- 

•hiinge  Enginevw'  To«j1s  ;  ftato  wants.- Addrcw,  S.  C,  tt,  WUllam- 
-trvet,  Norwich. 
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BUILDING    NEWS, 

PRICE    TWELVE     SHILLING?. 

Order  at  once  of  any  Bookseller,  as  only  a  limited  number 

are  bound  np. 


THE  SIXPENNY  SALE  COLUMN. 

* 

Advertitementt  are  interted  in  thU  column  at  the 
rate  of  6d,/br  the  Jirtt  16  words,  and  6d,  for  every 
succeeding  o  words. 

Motor  Castings,  materials  for  Electric  Bells, 
Batteries,  (Galvanometers,  Intensity  Gtjils,  Mlomphones.— KIKO, 
M  KynuAii,  and  Uo.,  BristoL 

Insulated  Wire  Table,  showing  size,   weight, 

n^iiitauc4-  i>cr  foot,  foet  i>er  ohm,  &c.,  jirice  3d.— Kiy<i,  MEXDIIAlf , 
and  Co.,  Bmtol. 

Standard  Ohm,  'n  box,  copper  poles,  guaranteed 

correct  to  ten  thousandth  of  ohm,  Sis.— KlNQ,  MKyDElAM,and  Co., 
BriHtol. 

Wimshurst  Influence   Machine. — Sole  Manufac- 

tnrom  of  Imuivved  Pattern.  Numvroui«  ti'xtimonials  as  to  thorough 
efficiency.— KIN(;,  MX^DUAM,  and  Co.,  BristoL 

Galvaoometer  Cards,  improved  for  tangent  and 

onlinary  combined,  S^n.,  8d. ;  4in.,  lud. ;  6in.,  Is. ;  post  free. — ^As 
above. 

Write  for  King,  Mendham.  and  Ca's  large  new 

and  reduced  Price  List,  post  free  4  stamps. 

Electri C  Depot*  10,  Deansgate,  Manchester.— Electric 

Bnuht  IMns,  S5«.  Eiectric  Bclbi,  4>v  Induction  Coihi,tM.—MlLLAB, 
Pro.  riotor. 

New  lilnstrated  Price  Liwt  of  Screws,  Bolts,  and 

XrT8  for  Model  Woric,  drawn  to  actual  kiac,  si-nt  on  receipt  of 
stamp. -Mouuis  CullK.v,  132,  Kirkgato,  Ik-eds. 

Lathes.    Lathes.    Cheap  and  good.     Satisfaction 

guaranteed.  list  two  stamps.  Best  make.— R0BIN805,  Catherino- 
strL-et,  Sheffield. 

Fretwork.— Catalogue  of  every  requisite,  with  600 

illustmtions,  free  for  <  stampri.- HARD  KU  BKU8.,  Settle,  York*. 

Optical  Glass  of  finest  quality,  crown  and  flint ;  all 
sises  m  stock  to  U.lnehes  diameter,  discs  and  sheet.— BUCKINGHAM, 
Blenheim-grove,  Feokham. 

Lathe  Castings.  Sso-—See  T.  Taylor's  adrertise- 

mcnt  in  E>'0LIHU  MKCHANir  every  olhir  week.    Established  1<)  17. 

Gold  and  Silver    Fish,  13  for  6s.    Fish  Carrier, 

I'lants.  SnaiU,  fUiingle  included.  Rtainped  addri— ed  enrelopo  for 
inquiries,  or  illaatimted  priee  list  of  Fish.  Reptiles.  Amphibia,  Sec, 
from  ev«>ry  part  of  the  globe.— Zoological  Exhibition,  177,  Euston- 
road,  X.W. 

Cast  Steel. — Practical  ])rooe8S  of  welding,  tempering 
tools,  Kprings.  Manual,  IS  stampH.— J.  F.  BUKMNEU,  Cuparstune- 
row.  Aounleen. 

Birmingham    Goods.  —  (All    kinds)    Hardware, 

Clocks.  WatclKW.  Jeweller>-,  Furniture,  Siietrialitles.  Agents 
wanted.    Wholesale  book  free.— UKXHY  MAY,  Birmingham. 

Diagrams^ — Lecturers,  Teachers,  and  others  requir- 
ing letter-diagrams  i^hould  bend  stamp.— Clarke,  Analytical 
Chemist,  Ai>pley,  Uudd«n>ficld. 

Stammering  Onred  by  Correspondence.— 

The  "  Practical  Guide."  Books  of  thankful  testimony  and  UX)  c«so>, 

Get  free.  Is.  Cd.— X.  H.  Mason  ^B  40°i,  18,  Kiavordale-niad,  Ilighbury, 
>ndon. 

Lantern  Slides,  second-hand,  beautifully  coloured, 

3s.  3d.  vach«— STANLKY,  Railway  Approach,  London  Bridgb,  HJL 

Sale  of  Patents,  and  obtaining  capital,  specially 
undertaken  by  Mr.  PulNCR,  1,  (juollty-court,  Chaneery-lauc. 

Fiiework  Materials.-  Nitrate   Strontia.   Nitrate 

Barytes,  Gd.  pound.— PlNNELL  BUUTIIKKH,  3l->,  Whitecha]M.'l- 
road,E. 

Double- barrel  Wild  Fowl  Ghin,  10  bore,  central  fire, 

extxa  strong,  X-l  lUrt.- F.  PlS.NKLL,  214,  Whltechapel-ruud,  Lomlon^ 

Cotton  Seed  Oil,  finest  for  frying  fish,  Ss.  2d.  per 

gallon.— PIXNKLL  BUUTHRRS,S14,  Whitechapel*road,  London. 

Gas  Enffine  Oil,  28.  6d.  per  gallon,  2b.  by  cask.— 

PIN.NKLL  BHUTUKB8,  SU,  Whitechapol-road,  Londoiu 

Harness   Oil*  or  for   caps   of   wheels.  Ss.  Gd.  per 

gallon.— PJXKKLL  Bhotuebs,  Hi,  Whltechapel-nnwl,  Lomlon. 

Lantern  Season  1885-6.  New  list  sent  on  appli- 
cation.-pumi'h  u  by,  Btanhope-»trci-.t,  Birmingham. 

10,000   Lantern    Photographs,  6d.  plain,  is. 

colonnd.  Llat,  with  fu^'simile  lUO  smu,  pokt  free,  6d.--  PUMPHRKY, 
Birmingham. 

Pumphrey's  Cyololdotrope,  30s.,  produces  eudless 
desigiw  upon  the  screen  with  the  lantern.— PUMPHRKY,  Stanhnpe- 
strevt,  Birmingham. 

Epioyoloidal  Cuttinsr  Frame  'or  sale,  new  ;  also 

second-hand  geometric  Chuck,  cheap.— PLANT  and  isO>',  Birming- 
ham. 

Vertical  Enflrine,  Launch  typ<',  4in.  by  5in.  stroke 
turned  dywheel,31n.  face,  quite  new.  What  offers  ?—W.  Coatks, 
Lagan  Foundry,  Belfast. 

Horse  Clippers  Ground  by  Patent  Machinery,  2s. 

per  clipper,  rarcels  post.— JAMKH  FLOWRluET,Railway-ruad,  Lynn. 

Now  ready.  New  and  reduced  Price  List  f  price  8d.) 
of  every  description  of  electrical  appantus.— Franklin  and  Co., 
Reading. 

Fire  Alarms,  Indicators,  Bells,  Batteries,  Wire, 
Separate  parts  supplied.- Franklin  uud  Co.,  4S,  Bruad-street, 
Reading. 

The  Amateur's    Milling'   Attachment,  with 

horiaontal,  T«d(tical,  and  laUsxal  traver^^  of  lYln.,  6ln.,  and  4in.— 

ALL80F. 

Castings   for    abore  —  rough.   15s. ;   planed,  65b.  ; 

weight  lOUlb.    Particnlank— <f.  ALLSur,  Dvrby-nMtd,  Belper. 

Hackling^  Patent  Soldering  Blowpipe,  with  flame 

attachment,  fur  plnmbem,  gasflttem,  electricians,  jewellers,  silver- 
smiths, di-ntists.  &c  Enttruly  supersedes  the  soldering-bolt  and 
disi>euiiO'i  with  the  use  of  Are,  gas.  Price  Ik.  Xd.  post  free.— HACK- 
LING, Mountrstxvut,  NuttinghauBi. 

Model   steam  Engines  of  all  kinds  made  or 

re]iair.'d  ;  msparate  parts  fitted  up  ;  bollora  made  to  order  :  sets  of 
cataings  of  every  de>tcri]itiun.  Pnce  list,  post  free,  Sd.—  LUCAS  ANI> 
UAVlEis,  }1,  Charlee-streot,  Uatton-ganien,  London,  E.C. 

One-man   Bisschopp   Engine,  also  S-man  and  S- 

hoise.— GRANVILLK,  M,  mgginshaw-njad,  Oldham. 

1,000  Sheets  of  Bough  Plate  Glass,  2ft.  by  Sin.  by 
|in.  thick,  at  Sd.  per  sheet,  packed.— Jux  Blain,  Albert^squaro, 
Carlisle. 

Microscopic   Objects  for  mounting.  Anatomical 

injected  and  stained  ;76  sccUons  Human  Skin,  do.  Mammalian  Lung, 
9  Botanical,  doubly  stained,  IS  miscellaneous  dbjects,  Is.  Id.  each 
series.-MASON,  U,  Park-road,  Clapham,  S.W. 

Photo.  Repairs.— Burnishers  repoUshed  and  ad- 
^^«d.  luUen  turned,  and   roughed.— B&IOaT,  55,  GMtlc-strcct, 


ID» 


for   aale,   cheap,   nearly   new;  iMlf-honc 

boiler  wanted,  in  good  eondition.—HKUVKY,  Pofftehaitcr,  IkRJhaB. 

ICO  Foreign  Stamps,  including  unused  Poxtoried, 
Brunswick,  flazony,  Uamhurg,  Constantinople,  fr«e,  l^r-UtLj. 
Foley-stinK't,  London. 

Microscopic- — is  Slides  Human  Anatomy,  all  fint- 
class  preparations,  7s.  Sample,  ML— 15&,  X  ewtowiv-rgad,  Miwif^im 

Microscopic  Slide  Cabinet,  mahogany  foldiaf 

ghMs doors,  hoUs  tSi  tlat,  SOs.,  nnsolled.— SM.  'SewUm-nai.Bm- 
mingham. 

Diatoms,  selected  and  arranged,  beantifnUy  moostcd, 
lOs.  per  doxen  slides.    Sample,  Is.- S58,  Kewtown-ruad,  iMiwilniliia. 

Microscopic  Tray  Boxes,  mahoganr.  hoidiBf  ( 

dosca  flat,  4s.  6d.,  free  by  poM.— 158,  NowtowiL-nwd,  mxnija^bam. 

Hard  Vulcanised     Fibre   for  Magnet  HaiAb- 

MoASEH  and  MivCHKLL,  6tU,  ChUwell-strcct,  iModim,  EJC 

Hard  Vulcanised  Fibre  for  all  kinds  of  imtahda 

— MussRH  and  MiTCii  KLL,  &ix,  Chiswell-rtreet,  Londoa,  SjC 

International  Inventions  Xzhibition,  &i 

Avenue,  Qrou]*  XI.  Stand  1683.- MOSSES  and  MlTCnXLI.,  a*,ai^ 
well-street,  London,  E.C. 

Por  sa'e,  English  Sllrer,  Bonuin  Bran,  and  othetikitu 
—For  particulan  adilrcM,  1>S,  Coltman-ietreot,  HolL 

Lubricating  OiL  978  degrees.     Kothfni 

notiting  better.— Tinns  and  particulam  from  J.  3L,  6, '. 
Bootlc,  Liverjiool. 

Onera  and  Field-Glasses.   SpecialiUet. 

tratcd  list  free.— J.  B.  DANfKB,  53,  Hamptcad-ruad, 
Birmingham. 

Microscopic  Pin-ho*e  Photographs,  fonr 

hul^eots.     Lists  free.— Miss  DA>UK&,  &9,  Ujunstead-fead, 
worth,  Binningliam. 

Powerful  Iron  Screw  Press      Seen  1. 1.  BzUbitioa^ 

Old  London.    Clieap,  or  exchange.- SI,  Sprins-Atreet,  T 

The  Keyless  Combination    Surlkoe  LoA 

adapted  for  rupbr-Rrds,  drawers,  &r.  Solid  bnsK.  oriwuiitil,  <M% 
fixed ;  strong,  sei'rot,  and  interchangc»hla.  d^  6dii— BiLHBs 
Whitechapel;  Preston. 

Indiarubber  Stamps.    Latent  norelties.  ^|MH 

workmanshifu  SatiKfaction  guaranteed.  Design*,  lds»tiaf^AE 
PASHLKY,  IM,  London-ruad,  Sheflleld. 

**  Wame's-  Sheet  Metal  Worker."  to  be 

rheap,  oorveis  soiled.— M,  St.  Augustlne'#-roaJ,  CanidLn  fW. 

Salves.— The  Black  and  the  All'Wonud  SalTe^eifsBrt 
for  bnmit,  scalds,  iilc«;ni,  Ac.     A  bos  of  each  for  IS 
UBKN,  19,  Ann-NtriL-t,  Dalton-in-Fumess. 

Tudsbury  and  Sous'  Improred  "  High-tension  " ' 
iiubbtMachinr,  with  thoir  new  Compoond  Eboaiter 
winstowe,  Newark.  W 

Erythroxylon  Coca. — The  Madras  Ttwtamji' 

'iCocm  Increases  aud  strengthens  the  tii»noa,  whilst  Tia  wmk 
taem."— MAKKH  aud  Co. 

Sudden  ar.d  Large  Eeduotion  in  price  «fii 

and  lib.  parcels  of  Coca.  Bee  Circular,  sent  with  samfh  fSBSh 
for  IS  stamps. 

Coca  Leaves.— Sample   packet,    with   mcdkiJ  ud' 
scientific  opinions.  13  stamps,  po^  uee.— MAKKh  and  CD-,  17,  ] 

castlv-frtreet,  Fnrriuirilon-^treet,  E.C. 

4i  Lathe,  single  or  back-geared,  all  iron,  ■(&.  m 
planed^— J.  RKi>l  liK,  Brighouse,  York-t. 

Two  H.-P.  Launch  Boiler,  new,  cheapi— BlaOt 

Brighouse,  Torkn. 

The  Unique  Hand  and  Pow«r  I>rilL  Ai 

Drills,  On.,  or  Castings  f<ir  Drills,  Lalhcs,  Engine*,  Ac. 

Lathe  Carriers,  Chucks,  Turning  Tools. 

Carrier  or  Tools,  free,  Is.- RKSIDE,  Brlghonsc-. 

Splendid   fat^hionable  Double   Breeohloads.  I 

eminent  London  maker,  the  vroperty  of  an  uf&cer,  only  wed  M 
jirice  £3  ISm.— Further  partlcnlars,  93,  Broadway,  SaMgaK,S(iL 

Water  Meters.  —  32s.,   -iSe.  ;  horse  •  power,  A 

Half  J  SA  i  Quarter,  X4  ;  Eighth,  £3.— THOMAS  WHBBLXa,  T 


Fan  Castings.— Improred  Registered  Desxass; 

.'lin.,  3n. ;  Ciu.,  4&  :  bin.,  5s.    Dntwings,  4d.— WrkblBB,  EBftas 

Pro  Boco   Publico.— Watches,  sis,  SOrer ;  Giil. 
30r.    Ladles',  QeuU'.-men's.    lilnstrated  Catalogue,  Id.— Wl 
Watch  Manufacturer,  PresUiU. 

Hughes'     Celebrated    Model 


k&k, 


ChvaptMt  hou«e  in  tfae  tnMlo.    Svnd  stamp  fur  Calak 
LDhed  DeLignK,3<l.-HL'UUK8,  17,  Smith-«lrect, 

Prizes  to  Amateur  Mechanlos.— Send  for f» 

ticulars  of  find  competition  for   X5  prixe  to  inak^v  «f  tat  m0i 
Launch  Engine,  double  slide-valve  cylindcis,  tin.  boR,  l|la. 
Osstings,  post  free.  5,<.  9d.    Drawing,  9d.—Hi;uHB«,  17,  ~   '' 
Kirkdale,  Liverpool. 

D.  Hughes  is  now  prepared  to  Supply  An 
Castings  from  their  own  ; 
sition,  or  any  other  ravtn 
&c,  of  evGij  dcMTiptiou. 
street,  Kirkdale,  Liverpool 


rktu>mH  in  either  imii,  m^b,  ^^ 
il^'Hircd.     Also  buring,  taralMS,  | 
u-Hl'(iHES>Xeniij   DookTwdTu. 


One  Million  Stars,  on  portable  sheet,  far* 

iua. 

ClBl 


tUm  in  populous  ncighbuurhoods,  with  exnlaaatiiia, 
"*  Altoa-vUla,    " 


a%t 


will  earn  livlug.-^E.  SWIXliKN, 
Sheffield. 

Cheap  Artiftts'  Materials.- Oil  CokMn.M.1 

tube, ordinary  coloun  ;   7  tuben,  poet  free,  Ls.  3d.;  U  iKk  ~ 
Hagtk,  13S,  Ball's-pond-road,  London. 

Stretched  Canvases,  12  by  9, 7d. ;  pott  fnt.] 

other  slsi«  equally  chvai>.     H.  U.   Brashes,  pc^isaad  1 
iach ;  six  po«t  free  for  Is.  Sd.- As  above. 

Microscope  Objectives. }  achromatic, 

specially  for  Photo-micrography ;   in  cells,  lOn. ;   in  1 
1%.  ed^BuTToNK. 

Galvanometers,  2s.  6d .    Ditto  Delicate  AnatSbl 

Ditto,  Tangents,  with  gloss  &hadc,10B.    Am-ueten,  3»    Tc 
SSi^BOTTONB. 

Wheatstone's  Bridges,  fts.  Standard  ObB»,Skl^ 

Rtandard  Dauivll's  Cell.,  in  box,  for  exact  mva«urumcnt«,5aiseV- 
Button  K. 

Pivots,  6  for  a  shilling.  Wimshiir«t*s  ]}in.  GkS 
rbtes,  tis.  a  }«Jr.-S.  BoTTuNK,  Suunley-ivad.  f'w^thaTtf^ 

Mica  or  Talc— Richajid  Bakeh  and  Co^  9.  MinciBf 

.ane,  London. 

62in.  Bicycle,  cheap  ;  magnlfioent-toned  YioloawllH 
machine  hoail ;  munt  be  sold.  Taken  for  debt  Slams  fee  KriK" 
D.  BLAUIIOVK,  High-«troet,  Lewes. 

Tour  Character    Eevealed^-Ssad  OolliBi^ 

hand  showing  lines,  Ac,  with.  7  stamM  to  H.  OTKS.  S. ! 
Taunton. 

441n.  Bicycle,  CoTentry  mski^  good  rvoiiBg 

fetQUt  rubbers,  24a.— W.aAUSX>XMa,V]MMo,~ ~ 
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ASD  WORLD  OP  SCIENOE  AND  ART, 
FRIDAY,  OCTOBER  9,  I88i. 


SOU  BEOENT  lUPROVEUENTS  IS 
APPARATUS  POR  ORNAMENTAL 
TURNINa. 

By  J,  H.  EvANi". 

I  AM  dwiroaH  of  <1rawinf(  the  attention  of 
thoee  wfao  are  intereHtod  in  the  art  of 
ornamental  turning  to  several  Tsluable  im- 
prorementfi  and  additions  to  the  apparatus 
of  the  lathe,  whereby  a  greater  facility  in 
woiling  is  obtained,  combined  with  a  deli- 
cate BocUTHcy  that  has    not  hitherto  been 


the  under  side  of  the  T-piece  a  cranked  lerer 
was  attached  by  itn  fulcrum,  one  arm  of  the 
lever  passed  through  a  horiEontot  slot  in  the 
end  plate,  with  its  end  fitting  nccurntaly  into 
a  curved  groove  in  the  frame  which  holds  the 
tangent-screw.  By  this  arrangement  the  screw 
could  be  raised  or  lowered,  ttius  throwing  it 
in  and  out  of  gear  with  the  worm-wheel. 
The  end  of  the  lever  by  which  it  is  worked 
will  be  sesi!  by  the  engraving'  to  1)6  well  to 
the  front  on  the  right-hand  side  in  the  mo,it 
convenient  position,  and  slightly  CHi-ved.  Mr. 
Ashton  found  in  pmctice  that,  although  a 
very  considerable  advance  had  been  made. 
that  there  were  «till  two  objectioiis  to  this  ar- 
rangement— namely,  that  the  power  exerted 
by  the  tun  gent-screw  and  worm-wheel  on  the 
leading-screw  of  the  roat  was  so  great,  tliat  the ' 
fluting  stops  wore  to  be  overridden  ;  or  if 
firmly  fixed,  the  leaiHng-Bcrow  !>ccamc  tioine- 


point  by  a  set-screw.  The  action  may  bo 
thus  briefly  described.  A  hand  from  the 
overhead  motion  pauses  to  the  pulley,  and  by 
means  of  the  wheel  gearing  communicates 
the  motion  to  the  tangentitcrew.  and  throngb 
the  worm  wheel  to  the  main  screw,  thus  giving 
traverse  to  the  tool-boz.  The  stops  (uving 
been  fixed  on  the  rod  at  the  required  length 
of  the  flute,  will,  when  presstid  on  bv  tbo 
advancing  slide,  so  act  on  the  lever  ot  ihe 
catch  that  the  tangent  screw  immediately 
dnip"  out  of  u&'ir.  and  although  the  lathe  is 
not  stopped,  tlie  tool  is  at  perfect  rent.  To 
inaku  the  next  cut,  the  hand  may  bo  twtsli^ 
on  the  pulley,  and  a  reverse  traverse  is  iho 
result ;  but  as  it  is  nece9.sBry  that  all  finish- 
ing cuti)  should  be  made  in  the  same  direc- 
tion, it  h  better  to  run  the  frame  back  by 
the  winch-handle  to  the  startin?  ]>oint.  and 
the  frame  being  placed  in  gear  by  raising  it 


attainable,  oxcept  with  the  greatest  skill  and 
care. 

Before  proceeding  further,  I  mnst  men- 
tion that  the  several  appliances  I  intend  to 
AMTibe  wn«  designed  by  T.  J.  Ashton, 
Em).,  an  amateur  of  considerable  mechanical 
■ngennity,  and  who,  for  several  years, 
hu  fully  tested  their  applicability. 

There  are  few  amateur  turners  who  have 
not  felt  that  the  continual  rotating  of  the 
winch  handle  of  the  leading  screw  for  a  sorie» 
of  long  flutes  is  neither  an  interesting  nor 
a  highly  scientific  proceeding,  and,  moreover, 
eftdi  coRwcutivo  out  requires  care  when 
approaching  the  fluting  stop,  which  must 
also  be  very  securely  Bxed,  or  the  beauty  of 
the  work  is  marred  by  the  tintes  not  being 
all  exactly  of  the  same  length.  The 
fint  attempt  to  obviate  these  objections  I 
camed  out  for  TAr.  Ashton  iu  April,  14T8,  oa 
seen  by  the  engraving.  His  design  consisted  in 
an  entirely  new  orrangeaieut  of  tlio  method 
of  throwing  in  and  out  of  gear  the  tangent 
screw  which  worin  in  the  worm  wheel  on 
the  end  of  the  leading  screw. 
'  This  was  originally  placed  in  gear  either 
W  an  eccentric  cam  or  fixed  by  a  screw. 
"th-xa  actions  were  at  once  discarded,  and  to 
VOL.  XLIL-HO.  UJTB. 


what  jammed,  so  as  to  require  considerable 
force  to  disengage  it.  Ho  then  conceived  tlie 
idea  that  these  defects  would  be  obviated  if 
the  tangent-screw  could  be  thrown  out  of 
gear  instantaneoiwly  when  the  receptacle  con- 
taining the  tool  liad  tnivorsed  the  desii-ed 
length.  The  following  is  the  very  ingenious 
and  simple  method  designed  by  him  for  the 
purpose.  A  metal  frame  canying  tlie  tan- 
gent-screw is  hinged  on  a  spindle,  to  one  end 
of  wtiiuh  is  attached  the  di-iviiig  pulley, 
havi[ig  various  speeds,  and  to  the  other  end 
a  toothed-wheel  gearing  into  an  intermeiliate 
one,  from  tiience  tJD  a  tliiiil  wheel,  which  is 
fixed  to  the  end  of  the  sliaft  of  the  tingent- 
screw,  the  whole  Ixiing  fitted  up  on  a  gnu- 
metal  block,  which  is  attached  to  the  T-«lidc, 
BO  that  the  tangent-screw  will  fall  in  and  out 
of  gear  with  the  worm-wheel.  These  actions 
will  bo  at  once  seen  by  reference  tu  tlic  eu- 
graving  of  complete  sliderust. 

The  frame  is  retained  in  ijositiou  by  a 
catch  connected  with  a  double  Icrer,  and 
mna  the  whole  length  of  the  T-sIJdo,  and  is 
connected  with  tlie  lever  at  one  end.  On 
the  rod  at  each  side  of  the  traversing  slide 
which  carries  the  tool-box  i)»  fitted  an  adjust- 
able stop,  which  can  be  fixed  at  any  rcijuired 


with  the  finger,  another  cut  is  com- 
menced. The  advaiitages  effected  liy  this 
arrangement  are  very  great,  and  have 
been  biglily  ap[ireciated  by  tboiic  amateurs 
who  have  usihI  the  self-actuig  rest.  The 
leading  screw  Ijeing  driven  from  the  overhead 
motion.  i>oth  liands  of  the  opcriitor  are  per- 
fectly fi'ee  :  iu  turning  a  cylinder  tlie  relative 
speed  of  tUo  htthe  head  and  the  traverse  is 
always  the  same,  whether  tlie  fiywhoel  l>c 
driven  slowly  or  quickly,  and  the  samu  re- 
mark applies  to  tlio  use  of  drills  or  any  of  tiio 
cutters  used  in  the  different  iiisti-ument'i,  aiid 
thus  all  cnts,  flutes,  and  moulding.'*  are  pro- 
duced 'With  an  exactitude  scarcely  attiinable 
by  any  other  means. 

I  have  recently  completed  and  seiil  in  llii; 
Inventions  Exhibition  at  South  Kuiisiiigt'in 
one  of  the  most  complete  self-acting  auto- 
matic slide-rests  yet  made,  which  c.iu  he  s^n 
at  any  timf,  and,  when  there,  I  sliall'  have 
much  jileiisure  in  fully  explaiiiing  its  variuiis 

The  T-sliJc  is  Ifiiii.  long,  and  maile  of 
Wliitwortlis  compressed  steel  :  it  is  provided 
with  the  self -act  uig  aiTangeuiont  ali'cauy 
doiicriiied.  and  improved autoimtic stop  to'tho 
tool-bjx  blidc  ulio.    Atthe  sm;gusiion  of  Mr. 
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Ashton  I  have  arrnngeil  the  self-acting  genr 
OB  the  left  bniiJ  of  tho  T-pioce,  thus  removing 
the  driving  Imnd  tn  a  more  conTenient  poai- 

I  intend  to  pvo,  with  the  Editor's  permia- 
Bion,  other  iirticles  on  the  overhead  motion 
and  autumaiic  counting  apparntua,  which  I 
hope  will  be  of  interest  to  our  amiiwur 
turners.  The  engravings  are  taken  from  the 
blocks  to  he  uxud  for  the  lUuatration  of  the 
book  on  ornamental  turning  and  the  va; 
oeceeaar;  apparatos,  wliith  I  hope  to  puhlisb 
shortly. 


EXHALATION    OF    OZONE   BY 
PLOWEEING  PLANTS. 

UNDER  this  head,  in  No.  1,003,  we  drew 
attention  to  the  reaearchea  of  Dr.  J, 
M.   Anders,  of  Philadelphia,  into  the    pro- 

Serttea  jjossessed  by  flowering  plants  of  pro- 
uoing  OEone,  with  the  view  primarily  of 
•ettiing  the  vexed  qnestion  as  to  the  SDluhrity 
or  inaalnbrity  of  "  plants  in  bedrooms."  The 
article  we  published  last  week  (p.  97),  from 
the  pen  of  Dr.  Daiiiei  Dnii«r,  of  the  New 
YoA  Meteorolugical  Observatory  in  Central 
Park,  tlirows  some  new  light  on  the  anhject 
irhich  may  bo  of  considerable  importance 
from  a  hygienic  jioint  of  view,  if  his  conclu- 
sioDB  are  supported  by  further  investigations, 
In  Uie  article  publinbed  June  13,  1884,  we 
were  able  to  say  that  whatever  differences  of 
opinion  might  exist  aa  to  the  majiner  in  which 
ocone  ui  produced,  there  seemed  to  be 
differenoe  of  opinion  as  to  its  value  in 
atmoaiihere,  for  the  majority  of  ohe mists 
agreed  that  it  is  the  "  great  purifier,"  and  not 
oue  can  attribute  any  deleterious  infinenct*  to 
tL  Little  more  than  a  year  has  passed,  and 
Dr.  Daniel  Drajwr,  not  without  evidence, 
BOW  jiractieally  UL'cuaes  ozone  of  being  the 
cause,  or  at  least  the  predisjioaing  cause,  of 
pneumonia — in  New  l:ork.  Pneumonia""  " 
rather  indefinite  term  outeide  the  professi..., 
but  it  means  what  ie  colloquially  known  ns 
iuBamniation  of  the  lungs,  and  has  been 
■used  M  the  term  designating  the  cause 
<rf  death  in  so  many  cases  recently 
New  York  that  there  was  certainly  roa 
for  eome  aciuntific  investigator  to  endeavour 
to  find  the  cause  for  an  effect  only  too  ap- 
parent. As  stated  on  p.  97,  Dr.  Draper 
finds  a  connection  between  the  amonnta  of 
oaono  and  the  increased  death-rate  from 
"  pneumonia  " — a  term  which  may  possibly 
iaclndo  pleurisy,  ]jericarditiB,  and  other 
<li8ease«  of  the  respiratory  organs.  8o  far  as 
it  goes,  Dr.  Draper's  pajier  is  valuable  and 
aoggestive.  and  it  would  nndouhtodly  bo  of 
considerable  use  if  a  number  of  otone  obser- 
vations were  available  from  other  sources. 
Unfortunately,  while  oione  is  tacitly  acknow- 
ledged to  be  a  somewhat  mysterious  form  of 
twygon,  there  arc  not  many  observatories  in 
the  world  at  which  carefully  made  records  of 
iU  presence  arc  kept,  while,  so  far  as  we 
know,  no  one  has  suspected  ozone  of  being 
even  a  predisposing  agent  to  disease.  On  the 
contrary,  it  has  generally  been  assumed  that 
its  presence  was  beneficial,  and,  in  the 
artioles  first  mentioned,  it  was  pointed  out 
that  those  flowers  which  had  boen  cultivated 
for  theu-  supposed  hygienic  proiierties  were 
those  which  were  capable  of  exhaling  the 
most  ozone.  In  the  economy  of  natnre,  how- 
ovar,  the  part  played  by  flowers  in  the  pro- 
'  duction  of  ozone  is  insignificant  compared 
-to  the  effects  of  lightning  discharge,  and  five 
minutes'  working  of,  say,  a  Winwhurst 
machine  would  produce  more  oione  than  a 
whole  conservatory  of  jilants  would  be  able 
to  exhale  in  a  month.  Ozone  is  usually 
found  in  greatest  abundance  at  the  seaside 
and  in  country  places,  hut  rarely  averages 
more  than  oiio  -  Heven  -  hundred-tboaHandth 
IfMutby  Tuiume  of  atmosjiheric  air,  theiinan- 
tity  present  being  greater  in  spring  than  in 
winter.  A  pro[)ortion  so  small  might 
well  bo  thought  to  bo  inappreciable,  but  email 


oa  it  is,  it  makes  its  presence  felt,  for  i 
comparatively  pure  state  ozone  acts  violently 
u[)on  the  lung  tissue,  and  indeed  rapidly 
oxidises  substances  which  ap|>ear  to  be  oipablr 
of  indefinitely  withstanding  the  action  ol 
oxygen.  Until  Dr.  Draper  found  a  connec 
tion  between  the  qnantity  of  ozone  present 
in  the  atmosphere  and  uie  increased  death- 
rate  from  pneumonia  in  New  York,  no  one, 
so  far  as  wo  know,  even  suspected  that  ozone 
could  be  at  the  bottom  of  the  mischief,  and 
the  majority  will  hesitate  before  they  accept 
his  sng^eationa  and  discard  their  cneriahed 
belief  m  the  rirtuos  of  ozone.  In  the 
previous  article  under  this  heading  we  stated 
that  Dr.  Anders  had  arrived  at  the  con- 
clusion that  it  is  only  flowering  plants  which 
exhale  ozone,  but  it  should  be  noted  that 
those  possessing  odoriferous  blossoms  have  the 
function  in  the  greatest  degree.  With  the 
view  of  confirming  or  disproving  his  previous 
conclusions,  Dr,  Anders,  assisted  by  Dr,  O. 
M.  B.  Miller,  made  another  series  of  observa- 
tions, using,  as  before,  a  glass  case,  in  which 
the  plants  were  placed,  and  as  teals  the 
Schoenbein  paper  and  papers  treated  with 
tincture  of  guaiacnm  (8  parts  of  resin  tr  ''" 
of  alcohol).  The  guaiacnm  paper  in 
presence  of  ozone  turns  greenish  blue  at  first 
and  finally  a  bright  blue.  Schoenhein  paper 
is  made  by  dissolving  one  part  of  pore  potaisic 
iodide  (tree  from  iodati)  in  21X1  parts  of 
distilled  water,  thickening  it  by  heating  with 
10  parts  of  white  starch,  and  spreading  the 
mixture  on  slips  of  unsited  paper,  which 
are  dried  and  Kept  in  a  stoppered  bottle 
away  from  the  light.  In  the  presence 
of  artificially- prepared  ozone,  these  Schoen 
boin  [lapers  turn  quite  blue  at  once,  and  ii 
atmospheric  air  containing  otone  the  degree 
of  colouration  will  vary  with  the  amount  of 
the  otone.  The  degrees  nsed  by  Drs.  Anders 
and  Miller  are  "marked,"  "slight." and  "very 
alight."  We  give  these  particulars  because 
many  persons  posseaa  facilities  for  repeating 
the  experiments,  and  by  doing  so  would  be 
assisting  in  a  useful— it  may  to,  a  valuable- 
investigation.  Therecord  of  the  experimenta 
recently  made  by  Drs.  Ander«  and  Miller 
are  given  in  the  September  number  of  the 
Antericait  XaturiilM  at  length,  but  the  main 
facts  will  serve  our  presait  purpose.  As  it 
stated  that  the  preeence  of  any  alkaline 
substance  will  ehanee  the  teetpapere  in  a 
manner  indistinguisnable  from  the  effects 
produced  by  OKine,  pieces  of  red  litmus  were 
suspended  with  the  test  papers,  which,  after 
being  moistened,  were  placed  on  the  branches 
of  the  plants.  1x1  tne  first  experiment  a 
dozen  well-grown  plants  of  Coleus  blumei 
were  placed  in  the  case,  and  observations 
taken  during  seven  days,  the  time  of  expo- 
sure of  the  papers  varying  from  eight  to 
eleven  hours.  Hchoenbein  papers  were  also 
exposed  in  the  open  air  as  a  check.  Such  re- 
actions as  were  observed  in  this  case  were 
clearly  due  to  the  presence  of  some 
alkaline  suhgtancc,  for  on  the  same 
days  that  ■'slight"  effects  were  noticed 
the  Schoenbein  papeia  the  red  litmus  be- 
le  "  marked  "  blue.  The  guaiacum  papers 
are  not  relied  upon  to  any  great  extent,  as 
they  are.materially  affected  by  various  atmo- 
spheric conditions.  The  result  of  the  experi- 
ments supported  the  previous  conclusion,  that 
—  odtax)ua  foliiige  plants  do  not  generate 
le.  In  the  next  series,  ten  flowering 
plants  of  Fuchsia  globosa  and  ten  periwinkles 
were  inserted  in  the  case,  which  had  a  l«mpe- 
rature  ranging  from  80°  to  -lOO"  Fahr. ;  and 
the  result  of  seven  days'  testing  gave  one 
"  marked  "  and  three  "  very  slight "  reactions, 
le  "-marked"  being  on  the  day  when  the 
choenbein  paper  outside  the  case  gave  a 
negative  result.  The  Utmua  in  these  trials 
gave  no  indication  of  the  presence  of 
ammonia.  Odourless  flowering  plants,  there- 
fore, do  not  rank  as  active  ozone-genera  ton, 
but  they  miwt  be  regarded  as  sharing  the 
function  to  a  slight  degree.  In  the  next 
i  odorous  flowering  plants  were  tried — 
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Lilium  longiflorum.  The  rMolt  of  eight 
days'  observation,  the  temperatnre  in  tbe 
case  being  SiT  to  100*  Fahr.,  gave  five 
*•  marked  "  Schoenbein  pa|)era,  one  "  alight," 
and  two  negative  ;  but  with  the  guaiacum 
papers  there  were  seven  "  marked  " — curiously 
one  of  them  being  on  aday  when  the  Schoen- 
bein gave  a  negative  result,  and  the  only 
occasion  when  tbe  litmus  was  turned 
blue.  These  trials  support  the  pre- 
vious conclusion  that  odorous  flowering 
phints  are  energetic  ozone  producara,  and. 
it  apiiearing  that  the  function  was  in 
some  way  connected  with  the  perfume- 
making  properties  of  the  plants,  experimenli 
were  made  with  a  number  of  j>elargonJDm* 
not  in  bloom.  This  series,  owing  to  the 
prevalence  of  rainy  days,  was  not  deemed 
satisfactory,  it  having  already  been  esta- 
blished that  sunshine,  or  at  least  good  diffused 
light,  is  a  condition  casontiol  to  the  ^aera- 
tion of  ozone  by  plants.  To  determine  the 
matter  definitely,  eiperimenta  ware  made 
with  the  foliage  of  the  Pinus  strobua,  seven 
bmnchca  being  cut  and  placed  in  the  case  ia 
an  upright  jw-sition.  The  fir^t  three  dav» 
gave  "  marked "  Schoenbein  effects,  the 
fourth  day  only  "  slight,"  and  the  fifth  nega- 
tive, the  last  two  being  untrustworthy,  as  the 
Eine  branches  had  turned  brown  and  tbe 
taves  Iiad  dropped  oS.  The  experiment 
was  repeated  for  three  days  with  the  same 
results,  and  similar  effects  were  also  obtained 
when  branches  of  the  Norway  spruce  w«w 
tested.  The  conclusions,  then,  are  that* 
flowering  plants,  both  odorous  and  inodor- 
ous, generate  ozone — the  former,  however, 
much  more  actively  than  tbe  latter  ;  that  bo 
far  SB  tested  scented  foliage  pomtmt*  the 
|>ower  of  producing  ozone,  especially  in  the 
case  of  the  pine  and  the  bemlttck  (Atucs 
canadensis)  ;  and  that  it  ia  highly  ]»«b*hle 
the  function  demands  the  influence  of  bright 
diffused  light.  The  hypothesis  which  baoed 
the  origin  of  the  function  to  a  metastasia  of 
phosphorus  to  the  seed-vessels  in  tbe  tcsm 
of  phosphoric  acid  mnst  be  abandoned,  and 
it  becomes  clear  that  in  some  way  the  odofi- 
feroua  principlea  emitted  by  flowers  or  kavsi 
chiefly  concerned  in  the  formation  of  tbs 
ne  given  off  by  plants.  Yolatdle  perfmoes 
and  strongly  scented  aromatic  anbatanHi 
have  the  pow»  to  convert  the  oxygen  ttOm 
atmosphere  into  osone  ;  and  it  may  be  Uat 
a  Btmilar  function  of  odorous  plants  accoaats 
for  the  objection  which  many  people  hav^  lo 
the  presence  of  the  more  strongly-sosoted 
flowers  in  their  sitting  and  bed  roomo.  In 
the  outer  air  the  generation  cf  oaone  ia  itilt 
believed  to  be  of  great  hygienic  value,  notll^ 
of  pine  woods  ;  bat  whether  that 
persist  in 
Dr.  Draper  remains  to  U 


EHOINS-HAXINa  AT  HOMB.-X. 
The  Orank  and  ita  Saarlnga. 

rKE  crank  shaft  (Fig.  114),  together  with 
its  bearings,  and  the  flywheel,  now  clahi 
ir  attention.  Cranks  of  tnia  type  aie  ofia 
slotted  ont  of  a  solid  forging.  But  they  an 
stronger  when  bent  round,  becaune  tbe  gtm 
fibres  are  then  continuous.  A  smith  tan  i  laitilj 
forge  such  a  orank  as  this  oat  of  l^in.  steel  bu, 
roughly  fiattening  it  in  the  bend  before  balding 
it  round,  and  upsetting  it  a  trifie  in  Ot«  largK 
part  lo  allow  sufficient  to  clean  up.  Thestiaiglit 
journals  may  be  drawn  down  also  from  the  1  Jia, 
size  to,  Bay,  IJin.  or  Ijin.,  in  order  to  saveeomt 
of  the  labour  ot  turning.  Even  with  a  good 
forging  tbe  work  of  finishing  will  be  oonsulei' 
able  round  the  bend  of  the  crank. 

The  turning  ia  of  neceesity  done  in  tvo 
ohuckinga,  the  first  one  for  the  jonmals,  and  tb* 
eccentric  and  flywheel  bearings,  the  second  fw 
the  oannecting-rod  bearing.  "The  turning  of 
the  journals  comes  first,  and  ia  done  betweea 
centres  in  the  nsnat  way  with  dog  and  drivw- 
After  the  ead  farthest  from  the  hiiilFt^ 
turned,  the  crank  is  reversed  in  tht 
lathe,  and  the  opptnite  end  dmte,     A  bloofc 
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d  ia  iutarpowd  betwsen  the  open  spaoe 
1  \tj  tiw  bend  of  the  onuik,  in  order  to 
Lt  T<8id  MftluBt  the  throat  of  the 
I  donng  ue  work  of  tnming.  The 
ohnaUni  ia  aim  between  centree,  but 
utk  ii  ringed  np  between  oeotre-plates 
16).  Thwe  (we  cagtingB  provided  with 
to  ol^  the  ends  of  the  oimnk  and 
Md  upon  Uioea  ends,  either  with  e  aplit 
d  eorew,  or  bj  a  set  eorew  dmpl;.  Thv, 
are  ^Toted  npon  the  dead  oentrea  in 
ine  Willi  the  oonneoting-rod  bearing,  and 


L  from  a  driver.  Temporary  wooden 
extending  from  Uie  bend  of  the  cnmk 
platea  at  each  end,  prevent  It  froni  be- 
[  bent  in  by  the  tJmist  of  the  oentree.    It 

tamed  and  shouldered  for  the  braeeee  of 
nneoting-rod.  The  introduction  of  the 
ndii  ia  Uke  sharp  angles  formed  b;  the 
ationaof  the  bearings  (Fig.  11 4),  is  of  vit&l 
anoe.  Fnotora  is  vei?  likel;  to 
■harp  angles  are  preeent,  while  a 
'  it  be  small,  adde  larply  to  the  xtrength. 
of  |in.  radios  will  be  snfflcient  in 
stance,  and  the  biaaeee  will  be  rounded 
espond.  The  flat  portions  of  the  cranked 
ill  be  filed  np  to  dimensions  and  poliahed 
mery  oloth.  A  key-way  is  out  ht  o,  for 
wheel,  and  one  at  A,  for  the  eooentric. 
feet  of  the  bearing  blocks  (Kg,  116)  are 
ivel,  and  then  the  lialf  braasee  are  Qtted 
}fnl  Qling  both  to  the  blocka  and  the  cape, 
ittle  filing  will  really  be  required  if  Uie 
la  were  made  as  deecribed.  The  &.tA 
■ill  be  to  true  np  the  bearing  taoinge 
J,  tiying  them  with  calipers  ;  and  square 
be  feet ;  and  aimilarlj  the  shoulders  of 
ages  on  the  brauea,  until  the  latter  will 
teide  the  former  with  jnst  the  least 
t  of  tapping  with  the  hammer.  'Hien, 
ing  them,  the  roagh  skin  wiU  be  filed  ont 
baring  block  in  ^  reoess  where  the  brass 
bed,  a  little  oil  and  red  lead  will  be  nibbed 
le  bearing  snrlaoeB,  and  the  fiate  of  the 
I  rednoed   with  a  file  in  those  sli?htl; 

portions  indicated  by  oontact  wid  the 
d,  always  trying  the  brasses  in,  in  the 
lireotion  relatively  to  the  block.  Theee 
cs  apply  also  to  the  fitting  of  the  npper 
I  into  the  oape,  and  of  the  oapa  themselves 
le  plnmmer  blocks. 
n  aU   are  fitted,  ,^in.    holea   are  to  ba 

in  the  cape  to  2iiQ.  centres,  for  4J|^ 


fitting  {>,in.  atnds,  end  holee  ^iu.  bare  in  dia- 
meter in  the  blocks  for  tapping.  Stnds  (Fig. 
1 1 7)  are  screwed  into  these  last,  which,  standing 
IJin.  above  tlie  face  of  the  block,  will  permit  of 
the  employment  of  look  nnte. 

Holea  |in.  in  diameter  are  alio  drilled  ii 
feet  to  4iiQ.  centree.  Fit  a  temponry  itarip 
□f  wood  acroee  the  botes  in  the  nnbored  bTMwe, 
and  marking  thereon  Uie  ajtproziinate  o«ttro, 
set  that  at  a  dislAnoe  of  I21ui.  from  the  centra 
of  the  slide  baie,  and  while  in  that  position 
mark  the  centres  of  the  holes  on  the  blooks 
which  are  cast  on  the  bed  for  the  reception  of  the 
ir  blocks.  These  will  be  drilled  to  ^. 
kmeter  bv  lin.  deep,  and  BtndetoTig.  118 
provided,  and  the  blooka  screwed  tem- 
porarily in  place.  A  new  centre  strip  shonld 
now  be  bribed  HCM3BS  the  holes  in  thebraac" 
flash  with  tbeir  outside  faces,  npon  which 
mark  the  exact  centres  for  boring.  If  we  a 
aesored  that  the  blook  facings  are  truly  level 
(Vol.  XVI.,  article  VI.,  Fig.  83)  we  may  then 
sore  np  from  these  to  a  height  of  1  ]in.  c 
spending  with  the  eentre  of  the  cylinder.  But  if 
they  are  not  levelled,  and  parallel  with  the  slide 
bars,  we  must  take  our  dimension  from  the 
faces  of  the  latter.  A  distanoe  of  I'^in.  measured 
Dp  from  a  straightedge  laid  along  those  faoee 
will  give  US  Che  exact  height  of  the*  oenCre  for 
the  crank-shaft,  which  height  will  be  «cribed 
on  the  strip  of  wood.  To  get  the  vertical 
centres,  mark  the  centres  of  the  slide  bars 
lengthwise,  and  with  a  trammel  set  to  12jin. 
=  to  length  of  oonnecting-rod,  scribe  a  line 
from  the  slide  bar  centres  to  the  wooden  strips 
fitted  in  the  braasea,  cutting  the  horizontal  linee 
already  marked.  From  tlie  points  of  intersec- 
tion  thus  obtained,  strike  an  IJin,  circle  on  the 
fiangee  of  each  pair  of  brasses,  to  which  dia- 
meter they  will  have  to  be  bored.     , 

The  better  way  to  bore  bearings  is  to  do  so 
in  place,  and  in  this  instance  the  bed  with  its 
bearings  might  be  blocked  up  on  the  saddle  of 
a  slide-rest,  and  a  small  cntter  bar  be  employed 
to  bore  the  holes  and  face  the  fianges.  But 
with  mnch  less  trouble  the  blocks  conld  be 
bolted  separately  to  an  angle  plate  by  the  bolt 
holes  in  the  bottom,  and  their  centres  set  Xa 
coincide  with  the  eentre  of  the  lathe.  When 
bored  and  faeed  on  one  side,  they  would  need 
rechncking  to  face  the  opposite  fiange,  not 
forgetting  t^  rounding  of  the  inner  edgee. 
TbfNi  Ui«7  will  be  replaced,  the  cape  and  top 
tniBsafMnvediand  the  crank  tried  m  to  see  if 


any  easing  is  required,  in  which  case  a  file  or  a 


The  flywheel  should  be  tnmed  bright  uid. 
balanced,  not  only  for  the  oonvenienoe  H 
putting  a  driving  belt  upon  it,  but  also  for  the 
maintenance  of  equable  motion  in  so  heary  a 
body,  running  at  a  high  speed.  The  holewiU 
be  bored  to  IJin.  diameter,  on  the  face-plate, 
and  Uie  boeaes  faced  np.  lie  key-way  will  be 
cuttofin.x  >in.,  witha  ,  in.  of  taper  in  tbe 
depth,  and  a  key.  Fig.  119,  made  for  it. 

If  the  work  to  this  stage  has  been  done  ae  it 
should  be,  then  when  the  oonnecting-rod  hM 
been  attached  both  to  the  cross  head  and  to  the 
crank,  we  ought  to  bo  able,  by  turning  the  flr- 
whael,  to  piul  the  piston  along,  having  toe 
rings  in  it,  without  slack,  and  witli  the  leaat 


stroke  without  any  backlash. 


SIBCPLE  EXXBCI8B8  IN  TECHNICAL 

ANALT8I8.-IX. 

By  An  Analytical  Chemist. 

Section  H.— Flvmenta  (CoNlinwd). 

Bed  Piguents. 

(131.)  rf^P  these  there  is  a  great  variety  ;  but 

\J     only  a  few  are  commonly  used  for 

paiute.    Our  remarks  will  be  confined  to  thoae 

Red  Lead. 
(136.)  See  Art.  50. 
The  adulterants  are  :— 
Sulphate  of  baryta. 
Chalk. 

Insoluble  silicates. 
Oxide  of  iron. 

Chrome  Eed  (Chinese  red). 
(136.)  This  is  a  basic  chromate  of  lead  of 
variable  oampositioQ.  The  lead  and  chromium 
should  be  estimated  separately,  as  described  in 
Art.  :A.  The  formula  for  chrome  red  is 
PbCrO,  -I-  PbHjO, ;  or,  according  to  Dr.  Dufios. 
2PbO,  CrO,. 
(137.)  The  adulterants  of  chrome    red   are 
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tliOHD  coniiii<»i  to  all  the  lead  c!irontc  silu. 
Tbi-y  nro— 

Snlphnte  of  lead. 
Wliit.'  Irad. 
SulphntQ  (if  pouu>h. 
Chroiuaw  of  potash. 
Pemuin^nau.'  of  ]>atiii'h. 
SiUphatu  o(  lime. 
Chalk. 
Sulphnte  of  isirj't.i. 

(13M.)  In  the  wholt  miigt"  of  ooloure  there  are 
none  to  subject  W  wcior.ii  adnlt^rations  ni)  these 
oVromiitcs  of  Ittnd.aiiil  it  is  on  this  account,  and 
rwni'mboriug  the  high  pricen  cliarEe^  Cor  ho- 
csUcd  genuine  i^mplcs.  IJuit  they  arc  treatetl  of 
at  «uch  length  in  theee  eicrcieeA. 

(1.1!).)  Whenever  a  sample  of  ehroraate  of 
letul  lias  to  be  examined — whether  it  lie  chrome 
yellow,  ctromo  orange,  or  chrome  red  —  it 
mut't  first  lio  submitted  to  an  eibauBtive  quali- 
Urtiye  csaminfttion  such  aa  the  following  :— 

Ha)  Boil  enmplc  in  water ;  filter.  TestSltratc 
for  time  by  adding  ammoniik  and  ammoniu 
oUlate  ;  Sulpliiilea  by  adding  add  and  a  Klalile 
8Ut  of  barium.  Soda  and  pntnih  by  holding  in 
a  Bunten  flame  a  platinum  nire  moistenod  with 
tlio  liquid,  and  looking  for  the  chamot^ri-^tic 
ytih'ir  of  i<oda,  or  the  purph-  of  potash  when 
the  flame  in  viewed  throngh  a  blue  jjlafiK  or  a 
bottle  filled  with  a  blue  liquid. 

Ii:rliramiiln>/ I'-tath.—lf  this  salt  IH  present, 
tlb>  water  solution  nill  be  highly  colotired. 
When  acetic  ocid  and  aoetatc  of  lend  ara  added 
(broinp  rcllow  is  precipitated. 

(AlIioilBampleiui>ceticuiid:filtcr.Tejtfiltmte 
for  Jjratl  Salt'  by  adding  chromate  or  bichro- 
matu  of  pota-^h  a  ppt.  of  chrome  j'ellow  will  1>e 
obtained  if  the  sample  under  examination  is 
chrome  orange  or  chrome  red  ;  but  in  a  pure 
chrome  yellow  there  should  be  nothing  soiublo 
in  acetic  acid. 

The  colour  of  the  filtered  aoiution  should  be 
obwerved.  It  not  cnlnurless,  some  colouring 
matter  other  than  chromate  of  lead  may  be  pre- 
Mat.  The  innoluble  in  acetic  acid  should  next 
be  bniled  iu  |)otBnh.    All  shonld  beeoluble. 

(r)  Boil  in  strong  potash  solution.  All 
should  be  soluble. 

(it)  Qoil  in  carbonate  ot  soda  solution  for 
half  an  hour.  Filter:  Tent  for  sulphates  b; 
adding  acid  till  the  filtraM  has  an  acid  re- 
action, then  a  soluble  salt  of  barium.  A  heavy 
white  ppt.  indicates  sulphates,  due,  probably.  t« 
snlphate  of  lead  or  sulphate  of  baryta. 

(c)  Add  a  little  water  to  a  portion  of  the 
sample,  and  tliun  a  few  drops  of  acid.  Care- 
fully observe  the  surface  of  the  water  for 
babbles  of  gas  rising  from'  below.  If  gas  is 
given  off,  it  may  be  f  lom  chalk  or  white  lead. 

(/)  Boil  in  moderately  strong  nitric  acid. 
When  boiling,  add  a  few  drops  of  strong 
alcohol.  If  a  heavy  white  insoluble  remain, 
,  it  is  probably  sulphate  of  baryta.  Filter. 
Test  ut  blowpipe  or  Bunsen  for  the  green 
barium  flame. 

(140.)  Having  ascertained  the  nature  of  the 
sample,  the  quantitative  analysis  may  be  more 
satisfactorily  maile.  If  the  sample  contain 
only  lead  and  chromium,  it  will  be  sufficient  for 
ordinary  purposes  to  boil  a  weighed  riuantity 
in  acetic  acid  ;  filter,  wash,  dry  and  weigh  on  a 
tued  filter  paper  the  insoluble  chrome  yellow. 
This  will  give  the  peroentage  of  chrome  yellow 
in  the  sample  ;  and  IW  ~  this  percentago  =  the 
percentage  ot  soluble  lead  sulbi  in  the  sample. 

(HI.)  But  when  greater  acouricy  is  required, 
or  when  adulterants  are  present,  the  following 
methods  should  l>o  employed  :— 

Iiuotuble.—Tako  a  weighed  quantity,  boil  in 
moderately  strong  nitric  acid,  when  boiling  add 
enough  of  strong  alcohol  ;  if  anything  re- 
mains insoluble,  filter,  and  weigh.  Test  at 
blowpipe  tor  the  nature  of  lio  insoluble. 

Tvtal  Zrmf.— To  the  filtrate  add  ammonia  till 
just  alkaline  and  hydrochloric  till  slightly 
acid.  iKiss  sn„  gas  and  proceed  as  directed  in 
Art.  11. 

CTniMjum,— Boil  olT  all  SH,  gas  from  the  last 
flUrale.  and  add  ammonia  to  precipitate  the 
chromium.    Then  proceed  an  in  Art.  4fi. 

fJiali.—Tu  the  filtrate  after  the  chromium  i, 
removMl,  aild  ammonio  oxalate,  and  weigh 
chklk  as  in  Art.  K 

mat  &i»blr  S<ilplialti.—Attei  all  the  chalk 
han  been  rcmovcil.  add  to  the  filtrate  hjdi . 
chloric  acid  and  chloride  of  barium  ;  filter,  dry 
and  weigh  the  precipitated  sulphate  of  barium. 
The  percentage  of  baric  sulphate  multiplied  ' 


.  'It  givefl  the  percentage  of  lead  sulphate  in  the 
sample.  This  should  be  deducted  from  the 
total  sulphate  ot  lead  found  by  precipitating 
t.hr  lead  :  and  the  remainder,  after  a  further 
deduction  fur  the  weight  of  sulphate  of  lead 
equivalent  t«  the  chromate  of  lead  calculated 
from  the  oxido  of  chromium,  should  be  con- 
verted into  oxide  of  lead  or  white  lead.  An 
example  will  make  this  clear. 
Suppose  the   following  weights  have  been 

Suipb.ilu  of  Lead  (Total) t»4-0  per  cent. 

Oxide  <.t  Chr..miuni  (Or/),)  Sfl'O        „ 

Sulphate  "IBarj-ta    h-0        „ 

The  percentage  of  snlphat^ot  lead  equivalent 
the  two  latter  must  be  ascertained :  thus  : — 
G-u  «  1-3  =   U-o    SO,Pbo' 

■iV    X  i-12SJ  :<  -HSOli    =  71hJ 

=  ll4-.j  CrO.Pb.. 
And    111*  -  i;-S  +  79-2  =  13-H    SO.^Pbo' 

Left  to  1)0  calculated  as  oxide  ot  lead  or  ivhite 


The  results  would  then  be  :- 
Sidphateof  lead.. 


When  chnlk  is  present  as  well  as  white  lead, 
or  when  white  lead  is  present  in  an  orange  or  a 
red  clirome.  it  is  necessary,  in  order  to  insure 
greater  accuracy,  that  the  amount  of  carbonic- 
acid  giM  present  in  the  sample  should  be  esti- 
mated, and  after  deducting  the  amount  due  to 
the  chalk,  regard  the  remainderas  representing 
approiimaSely  the  amount  due  to  the  white 
lead.  It  should  nearly  agree  with  the  amount 
of  white  lead  taken  by  ditferenoc  as  described 

(142.)  Eillaatifin  of  Cnrlm»ir  Arid,— ■Rut  as 
le  estimation  of  carbonic  acid  gas  is  of  fre- 
quent importance,  it  will  not  he  out  of  place  to 
describe  here  the  process  of  Will  and  Frescnius, 
the  necessary  apparatus  is  so  simple  that 
any  one  may  construct  it.  In  large  laboratories 
Schrotter's  apparatus  will,  no  doubt,  be  found 
more  convenient :  hut  for  general  purposes, 
apparatus  described  here  will  lie  found 
answer  very  well.  The  drawing  shows  the 
arrangement.  Each  of  the  flasks  has  a  capacity 
of  about  lOOcc.,  and  thej  are  connected  by  glass 
tubing,  as  shown^the  ends  of  the  tubing  being 
all  open,  and  the  corks  fitting  tightly.  Into 
one  flask  a  known  weight  of  the  sample  is 
washed  with  about  30cc,  of  water,  into  the 
other  dilnte  (1  to  2)  sulphurio  acid  is  poured, 
more  than  sufficient  to  drive  off  all  the  car- 
bonio-aoid  gas  in  the  sample.  About  lOco.  of 
sulphuric  acid  lo  each  gram  of  eubetttnce  taken 
is  an  approximate  proportion.  Having  done 
this,  the  parts  are  connected  together,  care- 
fully  dried    on   the     outaide,    and    weighed. 


same  tube  as  before.  The  stopper  is  then  le- 
jilaccd,  and  the  apparatus  dried  and  weiglKd. 
'lie  loBs  in  weight  representfl  the  amonai  of 
carbonic  acid  in  the  sample  taken. 

(143.)  Allien  the  lime  is  present  a.s  sulphate, 
when  sulphate  of  potash  is  present,  other 
precautions,  similar  to  those  described  abow, 
must  be  taken.  Permanganate  of  potash  is  M 
i^arelj  met  with,  and,  when  present,  ocean  ii 
so  small  a  proportion,  seldom  exceeding  S  po 
cenL,  that  it  need  not  be  treated  speoiaUy  heie ; 
but.  when  present,  other  and  more  leriaH 
ndulteratiouB  may  be  suspected. 
Another  Method. 

(li.'ta.)  ThofollowingmetiiodienBiiallyBiw 
canily  worked.  In  the  foregoing  <11I)  tb 
alcohol  must  he  added  in  snfttcient  quftBtityta 
reduce  the  whole  of  the  chromic  oxide,  or  la 
jassing  SH;  gas,  sulphuric  acid  will  be  fomwi 
^nd  the  tnl'nl  tulphiitei  as  subsequently  omci- 
tained  in  the  same  solution  will  be  too  Ugk 
Again,  the  alcohol  interferes  witli  the  tmj 
precipitation  of  the  chromium. 

Intoluhli. — Boil,  therefore,  in  conoentntri 
nitridacid  until  all  is  dissolved.  Salphateot 
lead  has  been  found  te  be  soluble  in  nitiie  Mid 
the  presence  of  chromates.  If  a  wliiM  b- 
soluble  renmins,  it  may  be  nitrkte  of  lekd :  M 
the  addition  of  water  will  take  tbu  into  ■!>■ 

in.    Weigh  any  inwlnble. 

T^ad. — Neutralise  the  above  Bolntion  wilk 
__amonia,  make  just  acid  with  hydjooUorie, 
and  paiv  SH.  gas.   Weigh  as  sulphate  m  beftat 

CimwiBW.— Boil  the  filtrate  till  all  SH,pi 
is  driven  off  :  then,  while  boiling,  odd  aTnTnlwi^ 
and  boil  tmtil  the  liquid  above  the  gnoi  pn- 
oipitato  is  perfectly  colourleee.  Filter,  i  "' 
'     :eigh  as  Cr,0^ 

It. — Add   ammonio  oxalate,  and  tiwt  u 

Total  ScIiihU  Salphiitri.—Ta.'kK  half  a  gi 
of  the  sample,  dissolve  in  nitric  acid, 
with  water,  add  nitrate  of  baryta,  filter  oB  Oc 


(Before  weighing,  a  caoutehouo  stopiwr  is  fitted 
into  the  straight  tube  leading  from  the  flask 
containing  the  powder,  and  retained  therein 
until  the  end  of  the  experiment.)  The  moutfa 
is  then  applied  to  the  straight  tube  in  the  flask 
containing  the  acid,  and  sufficient  air  sucked 
out  to  allow  some  of  the  acid  te  pass  through 
the  bent  tube  into  Che  flask  containing  the 
jmwder.  The  carbonic  acid  which  is  given  off 
rises  through  the  bent  tnbe.  passes  through 
tlie  acid,  is  dried  h,v  it,  and  finally  escapee 
through  the  straight  tube.  liVTien  eflervesoence 
ceases,  the  suction  is  repeated,  an<l  continued  at 
intervals  untilgas  ceases  te  bo  given  off.  The 
caoutchouc  stop))er  is  now  rcmove<l.  and  a  cur. 
rent  ot  air  to  displace  the  whole  of  the  carbonic 
acid  in  the  apparatus  is    drawn   through   the 


insoluble  sulpliate  of  baryta,  wash,  dir,  ignite, 
and  weigh.    Or  the  sulphate  of   lead  vnMU 
estimated  by  treating  a  weighed  fMa- 


tity  of  the  sample  with  a  oonceatnited  M 
of  ammonio  ocetatemadesttonglyamma 
altering,  and  estimating  as  abore  the  m 
of  iulpnatea  or  the  omonnt  of  lead  ■ 
solution. 

OSISE  OF  IBOS  Bedb. 
(144.)  There  are  several  pigmenta  wUdi  Mt 
their  red  colour  to  oxido  of  iron.  Boa«  vt 
natural,  some  artificial.  The  former  aicddrty 
used  for  paints,  the  latter  for  potiahiof  W 
bomishing  purposes.  The  eompORtiM  of 
natural  red  oxido  of  iron  -varies  coaiicta*^! 
the  following  are  the  resnlte  of  the  anil}ib  of  I 
a  large  number  of  samples.  I 

Red  Oxide  of  Iron. 

(145.)  Oxide  of  Iron 51  to  99  pcrcA 

Insoluble  ailicalea  about  9       „ 

Uliijk,  maximum 41       r 

Moisture,  about   S       ,    ''■ 

Tesetuji  Red. 
Qifi.)  The  oomposition  of  this  pi^ait  k 
approximately  as  tollows  : — 

Oiide  of  iron afl  to  Gl  per  ««. 

Insoluble  silioites,  about  20       „ 

Ch»lk,  about 30       , 

Tdrkkt  Bsd. 
(147.)  ThisisDsnoUy  TBrypomcnddeofiii* 
See  also  Art  56. 

IKDIAK  Red. 
(14».)  See  Art  5". 

TSUULION. 

(149.)  This  ia  a  very  important  and  mk 
red  pigmNit :  its  Bnalysis  is  oxtnnudfnBlfc 
It  ia  usually  sufficient  to  take  a  weigfefld^l*- 
tity  and  ignite  over  an  AigteoA  bwnat.  & 
sulphide  of  mercury  being  voUtile,  iMtHlb 
impurities  behind,  whioh  are  w«iglied  asd  M^ 
mated  in  the  nstial  way.  Should  au  ndatt 
imparities  be  present,  special  pmcantMom^ 
be  taken  and  a  different  method  ol  Kudjii 
adopted.  The  peraeut«ge  of  impuritiet  wow 
'     from  Od  to  1-5.    Tha  lattn  la  uiumVltm 


(l.Vi.)  The  oAulteranU  iisn»U7  met  irttk 
inferior  samples  are  : 
Bed  Lead. 
Oxide  of  Iron, 
Chrome  Bed.  ...... 

Qypsum.  ,    .      . .    ii 


n,  1885. 
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\lanj  imitationB  are  put  on  ths  market 
lly.  and  sold  under  fancy  numps.  A 
oently  examined  consistod  entirely  of 
ralonred  np  irith  &  little  orgnnic  red. 
{ToieeentUutd). 


■ETECTION    OF    PATTY    OILS 
IN  HINISBAL  OILS. 

.cthod  of  Hen  F.  Lnx  in  founded  npoD 
dificrent  hehsvioor  of  thu  fatty  and 
In.  vhen  hosted  with  putiuh,  potoiaium, 
odinm.  For  initance,  rape  oil,  wheii 
ith  pubub  or  loda  tu  a.  high  lampfnitun; 
-^timng  or  Hhaking  promoting  thf  — 
.t  a  temper«tiire  of  iaW  C.  rape  oil  g 
h  Twtiuh  or  »da  in  five  minutes  ;  after 
I  the  oil  tniui  brown  Bnd  ulidiliea  to  ii 
au.  On  the  uUier  hanil.  mineral  a'Af. 
the  >ame  my  became  darker,  but  do 
■  iitJite  of  aggregation.  A.  Preliminary 
motion  of  larger  qnantitiei  of  fatty  oiJB 

rccnt.  or  Bioro),  Tu  about  6  c.0,  of 
oxaminatioa,  in  u  tent  tube,  ig  added 
xe  of  tudiom  hydrate,  tlio  liquid  heated 
'ur  tlic  Home  t.i  biiilinj;,  and  lt*[jt  boiling 
jne  t.1  two  mlnulai,  Larci-T  quiintities 
il  .ire  detected  by  the  peculiar  i-mpjicu- 
J  given  off,  anil  by  the  aolidiScatJon  of 
on  idightly  cooling.  If  a  negative  re- 
■btamcd,  one  prucoede  -jj,  lilluna :— B. 
tion  of  imaller  qitaiititicn  of  fatty  oilt 
:.  or  leu).  Two  niiddlc-aiiocl  beaker,  lire 
n-hicii   the  one  can  be  BO  fiic  pushed  into 

as  to  leave  a  Bpaco  of  about  1 — 2  cm. 
le  two.  Intu  the  larger  buakcr  is  brought 

mlBn   to  bring  it«  uurfacc  half  wr 

i«  Hides  of  the  two  beakers.  The  i 
lao  filled  with  paialfin  U>  the  aBDw  height, 
bath  cunatructed  in  thia  way  cannot  b( 
I.  The  thermumotFr,  hung  in  the  innei 
itddhokeptat  about  201)— Jill'  C.  Twi 
aiB  DOW  filled  witli  a  c^.  uf  the  nil ;  to 

added  a  few  shaTUiga  of  potatiiuis.  U 
a  atick  of  potaiBium  hydrate,  ho  that  thi 
di  about  I  cm.  above  the  •iirfacc  of  thi 
:Ta  tcal--tabeB  are  placed  in  the  bath  am 
noted,  after  1.^  minutes  they  arc  taken 
Uowed  to  cool.  If  die  mineral  oil  coi 
leh  u  3  per  cent,  fatty  oil,  it  Holidifie b  i 
^  two  tait-tnbca,  generally  in  both,  to 


L  T.  LABQE  TELESCOPES. 

S.  W.  Bl-ksuam,  P.ItA,S. 

hifheen  written  reeently  in  nome  of  the 
onomieal  jonmala  on  the  companilive 
large  and  amall  apertiiTea  for  ihowing 
ietaila  and  other  faint  celciitial  objoota; 
enning  hai  expreaaed  the  oiiiniun  that 
I  of  fnim  Uin.  to  Win.  eeem  able  to  com- 
the  muat  powerful  inatnunenta  ever  con- 

This  novel  view  ia  based.  t.i  aome  ex- 
at,  upontbe  fiiilure  of  theChieapi  IS^in. 
in  the  handa  of  Prof.  Hou);b,  tji  ehow 
■oili  on  the  anrfaro  of  Jnpitur,  alleged 
en  heretofore  seen  by  varioua  obaervera 

amallei  npcrtnrea,  and  alwi  certain  re- 
convulniona  or  changes  on  Ihc  aurfaee  of 
■t,  which  have  been   ao  freqnently  de- 

tbc  pnasoaaora  of  portnlile  ttlenwipeg. 
t^b,  it  ihould  1»  nutrd,  has  apocially 
lis    planet,     and     maile     mieniinetrical 

ion  during  the  lut  five  yean,.  The 
f  Bllch  changea  usually  ccinaiata  in  the  in- 

iibviouB  on  some  immediately  preceding 
ig  evening.  The  ar^iment  might  have 
nded  in  thi<  direction  by  alao  citing 
inatnneea  of  doulilo-atara  alleged  Ui  have 
ivervil  with  small  teleacopea,  and  these 
I  verified  by  iithcr  obnerverB !  but  which 
iBtently  remained  iiiviaible  in  the  re- 
the  Dearliom  Obaervatory  and  other 
eonc",.  At  the  time  of  the  BUppoacd  di»- 
ncb  inataneea  would  have  fumiBhed  an 
text  for  a  discourw  on  the  advantage  uf 
r  imtroinent,  though,  perhaps,  it  is  Coo 
■  turn  them  to  any  account  in  that  dircc- 
i(  would  be  dilEcult  to  find  an  astronomer 
■t  Crtivineed  that   theiw    observpra,  like 

HCoveren,  when,  by  a  little  patience,  they 
li.fledtheniielvesthatthey  had  really 


.t  all.    I  hi 


spent  a  good  deal 


-_- 9  been  better 

in  tunning  down  these talaaof  new  Btara. 
!ed,  at  the  stmt,  bnt  liule  faith  in  their 
paiUy  beoanie  ai  a  rule  the  obaervers 
diMOTered  any  real  objcota  of  that  clan 

■  Jnm  th*  Aiknal  Jfeanifrr.  1 


the 

that  It  waa  in  the  higheat  degree  [mpcobable  that 
even  an  experienced  observer  could  see  any  com- 
panion stars  of  the  magnitude  and  distance  de- 
scribed which  would  be  overlooked  by  the  skilled 
observers  wbo  had  tj^veraed  that  field.  In  every 
inatancc,  and  there  were  many  of  them,  I  not  imly 
failed  utterly  to  see  tbe>aa]leee<latar«,  butaatiafieil 
iiyself  bv  repeated  triala  under  the  mFvit  favuur- 
ible  conditions  that  they  were   purely   imaginary. 


myself  bv  repeated  tr 

-" '---ona  that  I      . 

rurred  to  me  that  I  waa  lu^iui. 
any  ditidnntage  in  naing  n  larger  ajierl 
thoae  before  employed,  or  that  '        ' 


;unde 
E  than 

;ely.'  after  a  fair  and  Ihonmgh 
inveatigation  with  the  aid  of  >neh  an  inatrnmcnt. 
that  the  suppoaed  atora  were  aimply  due  t'l  An 
eiceas  of  imagination  on  the  part  of  the  several 
writers.  Perhups,  if  I  had  not  u»eii  the  tt.leBci.pe 
inciiiextionforthodiBcovcri'  of  some  hnndrcd  of 
diSic^ult  p^iira,  and  in  the  repeated  examina- 
tions of  the  aevcrcxt  stellar  and  other  tests 
known,  I  might  have  had  less  confidcocc  in  my  own 
eyes  as  well  an  the  telescope.  The  experience  1 
have  had  with  other  lelefoojica  bv  the  aamc  makers, 
nearly  aa  large  and  larger,  lewla  me  to  have  the 

anme  faith  in  them  and  their  power  to  show 

thing  which  haa  been  really  aoen  elaewhere,  that  I 
have  had  for  a  long  time  in  that  at  the  Dearborn 
Observatory.  That  I  haveaa  much  reason,  perhapa, 
as  anyone  tu  appreciate  the  value  of  small  inatru- 

it«,  will  bo  apparent  from  the  work  done  with 

(iin.  refractor,  and  for  the  farther 
dinBoveticrt  thus  made  will  all  be  found  to  stand 


astronomical  writingH  as  In  any  other  papers.  If 
someone  will  point  ont  any  hitherto  untaiown  eloae 
oomponents  1^  a  'tar,  using  any  refleetiir.  however 
large,  or  a  teleacope  iif  any  form  under  ISJin.  npcr- 
tnre,  which  we  cannot  measnre.  aa  well  as  i<ee.  at 
this  Obnrvstury,  it  will  be  a  legitimate  and  im- 

^ reHeetnn    and 

irally.     I'ntil    something  uf 

kind  i>  done,   (he  fact  that  siimeimc  with  a 

.  inatrument  clainia  tu  sec  a  belt  on  one  of  the 

itellitea  of  Mara,  or  a  pale  lilnc  Htn^.tk  on  Xi'ptnne. 


I  have   no  doubt  Hr.  Denning  intendl  _. 

with  the  anbject  fairly  and  impartially;  bnt  two 
thinga    are    apparent  from    hia  conunnnica'' — 
First,  that  hia  slatemente  are  based  wholly  1 
comparison  of  small  instrnment*  with  larger 
ton  ;  and,  second,  that  he  luu  never  worked  with 
any  brtt'claMi  reflecting  telescope.    Speaking 
Urge   apcrtareH  he  saya;    "While  poaaessing  an 
e  superiority  of  light  over  smaller  lole- 

deT.S^ion.'^T 

if  intended  tii   be   applied  Ut  inatrumcnte  of  the 

quality  of  those  made   by  Alvan  (.'lark  and  Kona. 

If  itrolatOB  to  rofleetom,  aa  it  pnibably  doea, 

ladera  will  agree  with  him  thronghunt,  and  ii 
inclusion  that  the  beat  definition  ia  rarely,  if  over 
found  in  large  retlcctcra.    Poraonally,  I  hare  had 

_.„ ,._  of  t1iiBturm,but 

judging  from  what   haa   liecn  dune   by  the   brgor 

reflectors,  and  more  particularly  by  what  has  not 

been  done,  in  depiiitmenta  of  work  where  the  most 

perfect  dcHnltiun  attainable  is  absolutely  eaaentjal, 

the  eonelusiim  ia  irresistible  that  however  well  they 

nebulie,  for  inatance. 

where  there  is  nothing  tu  define,  and  where,  from 

the  absence  of  thia  quality,  the  picture  and  text 

are  rendered  all   the  more  pleasing  and  original. 

iir    in    any    elaM    of    work    whete    the    result 

ia    principidly     deseriptivo,     they     are     inunea- 

auralily     inferior     to     the    refractors     in    work 

requiring  sharp  definition.     In  duuble-star  work, 

for  example,  no  very  eliiao  pair  haa  ever  Ixen  di*- 

covered  by  a  large  reflector,  nor  any  pair  which 

voidd  he  oonaidered  a  teat  tor  the  dclinitlonof  auoh 

UD  aperture.    Ab  a  matter  uf  faet,  prartioally  all 

the  difilcult  paira  which  have  any  intcreat  aa  double 

•■—  •--    -  '    -  -"-  overed,  and  the  meaaurea  of 

le,  with  refracting  telescope*  ; 

e  to  be  the  ease  until  aome 

[lical  improvement    is    made   in   the   rcfiecting 

leaccipe.     It  la  not  enough  to  say  that  tfaow  ob~ 

rvera  did  not  wiah  to  do  that  kind  of  work  ;  fur 

observer,  with  a  perf  ei.-t  instrument  of  twelve  or 

teen  inches  aperture,  and  upwards,  could  fail  to 

id  something  new  among  the  double  stars,  what- 

er  lield  of  work  be  might  be  engaged  in.    It 

iiild  be  almOHt  impnsaible  to  avoid  i^  and  most 

aervers  wonlil  nut  fail  tu  mention  it,  oven  if  their 

ineipal    intcreat    was    in    another    dinietion. 

't    the    jBisaesaors    of    auoh  a   tetleetor  take    a 

little  pains    to    natiafy    hioiaclf  on    this    point. 

uid    spend    an    hour    or    two    on    aome    guHl 

night    in    the    discovery   of    a    Hew   double    star 

about  equal,  or  two  or  three  times  that 
if  there  is  a  difference  of  at  leaal  live 
les  in  the  coniiainents.    If  hia  inatrument 
it  will 
n  the 
auggeat<.d;  and  such  proof  woidd 
linn  necessardy  lie  satisfactory  to  others  a*  well. 
T  this  pnrpoBe.  observationa  of  known  pairs  are 
b  satisfiiotory,  for  we  alt  know  how  easy  '"  '-  '— 
ny  to  fancy  a  thing   '    ' —  '•  — 


■tjin. 

satel  .         .  ,  . 

will  not  be  likely  to  diseonrnge  tliose  of  un  who 
have  only  large  Clark  refractors  to  work  with,  any 
more  than  the  all^^l  disoiTiTy  and  rejieattit  veri- 
fieation  of  a  select  t-<surtment  of  eompnaions  lii 
Polaris.  Vega,  Siriua.  *c.,  have  done  heretofore. 

It  seems,  from  the  recent  articles  alluded  to.  that 
it  ia  a  common  pmctiee  with  th(we  who  use  reHec- 
lors  to  cut  down  the  aperture  nniler  certain  at mo- 
spherio  conditions,  tor  the  purjHBieof  Improving  the 
performance  of  the  instruments  in  definition  or 
otherwise.  What  more  convinelng  iirmrf  could  be 
offered  of  the  inferior  churacter  of  the  instru- 
ments':' Assuming  that  an  object-glass  is  of  the 
lieat  quality,  it  wonld  be  iirepoHiemua  In  expect  to' 
I  liciwith  tiart  uf  it  what  the  nhi do  failed  tu  ueeom- 
)  plish.  1  have  never  had  an  opjwrtunitj'  of  using  a 
'  telescope  where  anything  could  be  gamed,  under 
iinv  eircumatanoea,  ^y  working  with  lean  than  the 
fill  aperture,  althongh  the  exiieriment  has  l^een 
tried  repeatedly.  1  can  readily  sec  how  the  del- 
nitiim  of  an  imperfect  ubjeet-glasB  would  he 
impDived  by  stoppiny  ..nt  the  exterior  portii^n.  and 
thi4  may  be  tme  of  oil  reflectors  im  ponror  avenigc 
ightB  :  but  it  certainly  is  nut  true  'if  n"      '  ' 


_    when 

Uuka  and  where  it  is  :  ind 
de'criptiuna  of  how  teat  doublea  appear  in  the  tele- 
scope aro  as  unsuitable  lu  enable  Dlhers  to  judge  of 
the  performance  uf  the  inatrument  aa  descrijitions 
af  ptaneta,  and  other  oliaervations  which  esnnot  l>e 
~  'cly  verified.  This  is  nut  intended  as  a  re- 
B  on  the  good  faith  uf  anyone,  but  it  ia  not 
.__  _noh  to  lay  that  the  "scientific  use  of  the 
imagination  "  ii  bronght  into  exercise  as  often  in 


that  in  all    1 

bore  un  the  aubjoct  of  refracttim,  I  refer  Ui  the 
tvlescupes  made  by  Alvan  (Jlark  and  .Hons.  1  do 
not  intend  to  disparage  Uie  work  of  other  niiikira, 
or  to  iimk.'  imtuv.iur.ible  o.mjHiri'.ons.  but  my 
exiH-rieuce  has  been  aequirecl  \iy  the  use  <■'  half 
a  dozen  or  more  of  Clark  tcleacupea ;  -.jui  I 
think  I  know,  from  the  class  of  obscrvaiiona 
attempted,  what  can  be  done  with  them.  That 
there  are  refracting  telcsrimea  mnch  inferior  to 
them  no  one  will  deny.  That  there  are  at  this 
time  any  instrumcnta  iiu]<eri<ti  to  them  will,  I 
think,  he  maintained  by  few.  B\ery  ime  knows 
there  are  nights  so  unKte.vly  that  pructieoUy 
nothing  can  be  done :  and.  unturtunatcly.  there 
are  many  of  them.  Then,  of  course,  the  larger 
iipcrtiire  ia  of  bat  little  udvantagc  :  but  under  no 
c<inditions  will  the  rwluced  aperture  reveal  what 
the  full  aperture  fails  to  thow.  The  lor^.r  aper- 
ture, other  things  being  equal,  i*  us  mnch  superior 
to  the  smaller  for  observing  planetary  uiarkingE  as 
for  duublc-Btar  work,  and  for  preeitely  the  same 
reason.  Prof.  Young  has  fully  eiplainc.1  ('Ji.rr- 
riirorg  for  Jnnel  why  the  character  of  details,  as 
shown  by  a  small  instrument,  in  frc<[iu'ntly  modi- 
li<:d  ur  changed  under  the  superior  seuirating 
l>owcr  of  the  larger.  It  Mr.  Denning  hod 
ever  iwed  the  Princeton  3-lin.  or  n  similar 
teleaoipe.  he  probably  wouhl  not  huvi.  been 
"  j^utqirided  at  the  advantage  which  he 
(YoungI  claims  tor  the  larger  instrument  un  all 
occaaiona'i  and  he  wonld  not  regard  this  experience 
of  an  ''  exceptional  chiiracler,"  even  it  the 
Princeton  obs«rvera  should  fail  to  sec.  aa  I  havB 
no  douM  thev  will,  tome  uf  the  phinctary  det.tila 
that  have  bei-n  the  snbi«<.-t  of  ao  much  remark  in 
Ibe  laat  few  years.  Wc  have  aen'ral  lai^  re- 
fractun  in  this  country,  and  the  opinions  uf  the 
olwarvers  at  the  Saval,  Princctim,  McC-amick. 
i>ear)inrn,  Warner,  nud  Washlmm  Ubeervatorin 
on  the  subject  of  tlie  valne  of  Contracting  the 
aperturen  of  these  several  Clark  rctracton  «u  be 
easilv  obtained,  and  also  the  jnacticc  of  Huuve  with 
the  ^ii.iin.  nt  Pulkowa. 


K  of  the  criticism*  alludcl  t 


regard  h 


__rpriaing  that  the  author  should  su  ubvioii 
understood  ProfesBor  II all's  letter  ( CAnrr'i.u, ,  ,„. 
May)  euneeniing  the  Washington  teleseojie.  Vrof. 
Hall  says  he  has  seen  no  remarkaldu  change  on  the 
surface  of  Satiim  in  the  past  eleven  years  (and.  ao 
fur  aa  hia  publisbed  ulMcrvationa  go,  he  has  never 
recorded  any  remarkable  cbaugi-s  on  anv  of  the 
planets),  he  haa  never  Been  the  nuleh  in  the 
shadow  of  the  ball  on  the  ring,  althongh  he  -.ayt 
thatiii>-now  always  given  in  every  good  bisik  UB 
popular  astronomv,  and  has  lieun  seen  by  s<:veral 
observera"j  anil  even  the  " sqiiare-shouldercd " 
appearance  uftiiat|>lanet.  which  visilumfrcpienlly 
ask  fcir there  as  they  do  beru.  ia  always  missing,  oa 
well  aa  the  new  stars  in  the  Trapeiium  of  Orion, 
which  have  been  discovered  wverid  times  in 
England  and  elsewhere.  In  tJiis  oonneotion  he 
candidly  admits  that  hia  "work  will  confirm  Hr. 
Denning'n  criticism  that  the  large  telescope  doea 
~  show  enough  detail." 
rom  all  thia.  Mr.  Denning  cimee  to  the  coneln- 
that  Prof.  Hall  gives  a  "  thoroughly  disrouiag- 

— , — „   f. 

power    of  175  gave   the 
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tlon  among  the  different  varieties  that  are  made. 
HanT  other  greens  containing  copper  exist,  amone 
which  the  most  important  are  "  Monntain  green, 
ioTond  from  native  malachite  or  copper  carbonate ; 
**  Bremen  green,"  or  *<  Mineral  green,"  which  are 
l^drated   oxides    of    copper ;    and    "  Brunswick 

Seen,"  which  has  for  its  oasis  copper  oxychloride. 
oat  of  these  pigments,  if  pore,  are  of  good 
oolonr  and  permanent,  bnt^  in  the  case  of  Bruns- 
wick green,  it  is  to  be  found  frequently  formed 
froai  a  niixture  of  Prussian  blue,  chromate  of  lead, 
and  barium  sulphate,  which,  reacting  on  one 
another,  cause  the  original  green  to  assume  a 
lirownish  tint. 

An  extremely  beautiful  and  permanent  green. 
which  has  received  the  name  of  ^Jtinman'M  oreenj 
or  "Cobalt  green,". mav  be  formed  by  calcining 
the  precipitate  producecl  by  sodium  carbonate  in  a 
miztnre  of  cobalt  and  zinc  sulphates,  and  consists 
of  a  nuxtnre  of  the  oxides  of  these  two  metals. 
Some  recommend  that  the  cobalt  and  zinc  salts 
■hoQld  be  precipitated  with  potassium  phosphate  or 
VMniate,  this  giving  a  richer  colour  with  more 
body,  l^e  arseniou8  acid  in  this  case  apparently 
undergoes  volatilisation,  and  is  not  retained  to 
any  extent  bv  the  reftnlting  pigment.  Green  pig- 
ments may  also  be  obtained  from  the  metals  man- 
ganese^ uranium,  and  titanium,  but  they  are  not  of 
much  importance. 

Blue  Figments. 

The  blue^  pigments  most  commonlv  employed  are 
derived  chieflv  from  the  compounds  of  iron  and 
cobalt,  with  the  exception  of  ultramarine — which 
contains  silica  and  alumina  in  varying  proportion 
—and  one  or  two  blues  derived  from  copper  com- 
ponnds. 

Ultramarine. 

I  bring  this  colour  first  under  your  notice  from 
thcjgreat  beauty  and  purity  of  its  tint,  and  the 
p^ixect  stability  the  pigment  possesses  when  mixed 
ilh  other  paints,  or  in  the  presence  of  noxious 
It  consists  of  silica  and  alumina,  accom- 
with  smaller  quantities  of  soda  and  sulphuric 
From   the   rarity   of   the   mineral  "lapis 
laioli,**  which  furnishes  the  natural  ultramarine, 
thia  fcnxn  of  the  pigment  is  very  expensive,  but  the 
**Bxtifiaal  ultramarine"  is  manufactured  in  large 
qnantitiea  at  a  moderate  cost,  and  is  very  good  m 
eolonr  and  stability.    The  artificial  variety  is  pre- 
pared by  fusing  together  white  clay,  dried  sodium 
carbonate,  sulphur,  and  charcoal,  which  yields  a 
maai    of  so-called    "  creen    ultramarine."      This. 
itofwever.  on  bein^  washed,  dried,  and  again  roasted 
in  thin  layers  with  sulphur,  gradually  forms  the 
"hiium  yarietv.    As  already  stated,  the  colour  may 
be  regardea  as  a  permanent  one,  except  when  it 
4Xiniea  ^in    contact  with   acids,  which  exercise  a 
Uaaching  action  upon  it.    There  are  two  forms  of 
artificial    ultramarine,    one    of    which  is  termed 
^OnimetV'  and  the  other  "Gahn's." 

Thia  latter  body  is  a  compound  of  cobalt  oxide 
~  alnmina,  and  does  not  seem  to  possess  a  definite 
^iwfTrtiical  composition.  By  varying  the  proportions 
oC  oobalt,  a  more  or  less  decided  shade  of  blue  may 
be  pfodnced ;  but  it  seems  essential  that  the  metals 
iron  w  nickel  should  be  absent  from  the  pigment. 
Itaaizea  well  with  other  colours  without  producing 
■ay  deterioration,  but  is  liable  to  appear  of  a  purple 
Ahade  when  viewed  by  artificial  light. 

{To  be  continued.) 


SCIENTIFIC   NEWS. 


»♦> 


3atieriea  and  Electrical  BequlBites.— Mr. 
G.  G.  Blackwell,  of  Liverpool,  sends  us  the  new 
edition  of  his  illustrated  catalogue  and  price  list, 
whieh  will  be  found  very  useful  by  tnose  who 
want  to  set  up  batteries,  fit  up  bells  and  telegraphs, 
As.  Carbon  and  manganese,  sal-ammoniac  and 
bUiromate  of  potash  are  sjKicialitics  of  Mr.  Black- 
veil's;  but  his  price-list  is  speciallv  noticeable 
beoanae  it  contains  a  useful  paper  on  tiie  Leclanchc 
battery. 


•«Biiminff  *'  Phoaphor-Bronze  to  Iron.— An 
amerienoed  moulder  says  that  phosphor-bronze 
wui  bom  fluid  to  solid  the  most  satisfactorily  of 
a^y  be  has  knowledge  of.  In  casting  the  bronze 
te  wronght-iron,  should  any  defects  appear,  they 

ly  be  Domed  solid,  and  defects  in  iron  coKtingii 

ly  be  mended  in  the  same  way  that  a  moulder 

mdawith  iron.  The  phosphor-brt>nze  appears  to 
penetrate  the  pores  of  the  iron,  making  a  perfect 
amion,  quite  free  f roni  defects. 

06hen*a  Bow  Drill.— Mr.  Cohen,  of  Kirkgate, 
Leeda,  is  introducing  a  useful  little  drilling 
apparatus  for  driving  with  the  bow.  The  brass  block 
oarnring  the  spindle  cm  be  mounted  in  the  vice,  or 
held  by  the  pincers  or  hand,  and  the  Imw  can  bo 
placed  on  the  ferrule  without  disturbing  any 
pocticm.    The  drills  are  c;irried  in  a  split  mandrel 

which  is  screw-threaded,  and  can  be  made  to  '  jangers  threateninff  it. 
1  them  tight  by  means  of  a  nut.  A  set  of  six 
np  to  ^in.  are  included,  and  the  back  end  of 
the  ■pinole  is  made  into  a  triangular  drill  for  glass 
and  china  drilling.  Altogether  it  is  a  handy,  useful, 
and  cheap  appliance. 


THE  death  of  Mr.  John  Muirhead,  in  the  78ili 
year  of  his  age,  removes  one  of  the  early 
workers  who  helped  to  perfect  the  telegraph. 
Commencing  his  professional  career  as  assistant 
to  Mr.  E.  Clark,  resident  engineer  of  the  Conway 
and  Britannia  tabular  bridges,  Mr.  Moirhead's 
attention  was  directed  to  telegraphy  by  his 
chief,  Mr.  Robert  Stephenson,  and  he  joined  the 
original  Electric  Telegraph  Company  when  Mr. 
Edwin  Clark  was  appointed  chief  engineer. 
For  many  years  Mr.  Muirhead  devoted  himself 
to  the  work  of  perfecting  and  extending  t^e 
telegraphic  system,  and  many  of  those  little 
details  which  helped  so  much  to  make  it  success- 
ful were  devised  by  him.  In  conjunction  with 
Mr.  Latimer  Clark  and  Mr.  Warden,  he  founded, 
more  than  a  quarter  of  a  century  ago  the  firm 
now  known  as  Latimer  Clark.  Muirhead,  and 
Co.,  a  house  which  has  planted  the  telegraph  in 
every  comer  of  the  globe. 

The  death  is  also  announced  of  Mr.  D.  C. 
Davies.  F.6.S.,  a  well-known  geologist  and 
mining  engineer,  and  the  author  of  several 
works  on  mines  and  minerals,  the  latest  of 
which  we  reviewed  on  p.  1«1  of  the  lost  volume. 
His  chief  work— on  the  geology  of  North 
Wales — is  left  unfinished.  Mr.  D^vies  was  only 
fifty-eight. 

One  of  the  most  active  students  of  hygiene 
in  Germany,  Dr.  Paul  Bomer,  died  recently,  at 
the  age  of  fifty-six.  He  was  the  founder  and 
editor  of  a  weekly  medical  paper,  and  of  a  year- 
book of  the  practice  of  medicine.  A  report  from 
his  pen  on  the  Berlin  Hygienic  Exhibition  is 
nearly  ready  for  publication. 

In  announcing  the  discovery  of  a  new  comet 
in  this  column  on  Sept.  11th,  by  a  slip  of  the 
pen  we  inadvertently  stated  that  Mr.  Brooks 
resided  at  Rochest«;r.  N.Y.  His  correct  address 
is  Red  House  Observatory,  Phelps,  N.Y. 

The  opposition  of  the  military  authorities,  or 
rather  their  refusal  to  stir  in  the  matter,  has 
left  the  question  of  uniform  musical  pitch  to 
be  settled  at  some  unknown  time.  The  Timet, 
commenting  upon  the  matter,  says  that  in  Italy 
the  Government  were  ill-advised  enough  to  fix, 
for  some  imaginary  "  scientific  "  reason,  upon  a 
C  of  512  vibrations,  being  six  below  that  of  the 
French  standard.  The  Society  of  Arts  com- 
mittee recommended  a  tuning  fork  giving  528 
vibrations,  which  is  said  to  have  the  advantage 
of  being  divisible  by  2  down  to  33  ;  bat  512  is 
scientific  because  it  is  based  on  Kt,  which  is  the 
number  of  vibrations  producing  the  lowest 
sound  audible  by  human  cars. 

It  is  stated  that  the  Telpher  line  at  Glynde 
will  be  ready  for  public  opening  on  the  10th 
inst.  It  is  expected  that  a  larse  party  of  gen- 
tlemen interested  in  this  remarkable  invention 
of  the  late  Prof.  Fleeming  Jenldn  will  be 
present,  and  a  special  train  will  leave  Victoria 
at  11.45  a.m.,  and  return  from  Glynde  soon  after 
3  p.m. 

Mr.  Horace  Lamb,  M.A.,  F.R.S.,  late  Fellow 
of  Trinity  College,  Cambrid^,  and  Professor  of 
Mathematics  in  the  "Cniversity  of  Adelaide,  has 
been  appointed  Professor  of  Matiiematios  at 
Owens  College,  Manchester;  Mr.  Alfred  H. 
Young,  M.B.,  Professor  of  Anatomy  ;  and  Dr.  G. 
J.  Cullingworth  Professor  of  Obstetnoa. 

The  Secretary  of  State  for  the  Honie  Depart 
ment  has  intimated  that  it  is  not  intended  to 
interfere  with  the  mannftotoie  of  miAll  qniBF 
tities  of  nitro-glyoexine  by  ohelnirti  whn  wati^ 
are  required  for  mediou  pnipowi ;  baft   tfei 
announcement  is  not  to  piejiidioe  eay  iftv 
which  it  may  be  expedient  to  take  iftlbft  pttb^ 
safety  should  appear  to  be  endaiiMnd^    " 
sale  of  nitroglycerine  lowngeB  um  tit 
not  restricted  in  any  way,  as  it  bat  baen 
that  a  considerable  number  would  be  i 
to  extract  a  sufficient  anumnt  of  eoqiU 
practical  puqxMies. 

Mr.  Jeans,  the  secretary  of  tbelnm  f 
Institute,  is  going  to  pnbliflh  a  front 
sotircos  of  England^B  "ptosfttAij  In  agi 
industrial,  and   oommereial    aflbliii 


of  ribbon  grass  with  diatoms  in  situ,  which 
had  been  forwarded  to  him  from  Allan  L<iland, 
W.  T.  Upon  examination  under  the  micro- 
scope, the  grass  was  found  to  bo  Incmsted  with 
a  nch  and  almost  perfectly  pure  collection  of 
elegant  discoid  diatoms,  belonging  to  the  genus 
Arachnoidiscns.  Mr.  Breckenfeld  exhibited 
sx)ecimens  of  a  small  but  very  beautiful  lichen 
Cladonia  beUidiJlora,  Ach.,  which  is  plentifully 
found  on  the  large  Redwood  trees  of  California. 
Mr.  H.  C.  Hyde  exhibited  two  electric  lamps 
of  one  and  three  candle-power  respectively  ;  but 
they  do  not  appear  to  be  any  improvement  on 
those  shown  by  Mr.  Steam,  of  the  R.M.S.,  and 
illustrated  in  No.  933.  Mr.  Hyde  also  exhibited 
the  new  Zentmayer-Abbo  condenser,  which  he 
regards  as  by  far  the  most  satisfactory  sub- 
stage  illuminator  yet  produced. 

At  the  meeting  of  the  Edinburgh  and  Leith 
Gas  Company  held  recently,  Mr.  John  Reid, 
manager,  g^ve  an  interesting  rhume  of  the 
history  of  gas-lighting  in  Scotland,  in  the  course 
of  which  he  stated  that  Edinburgh  was  early 
in  the  field,  and  so  was  the  burgh  of  Leith ; 
and  rather  curiously  wo  find  that  both  local 
companies  were  engaged  in  manufacturing 
illuminating  gas  from  oil  instead  of  coal. 
Whale  and  fish  oils  were  the  raw  materials 
from  which  the  gas  was  made  and  supplied  to 
the  consumers  in  both  communities.  Severa 
^ears  ag^,  in  looking  over  some  papers,  belone 
mg  to  &e  old  Leith  Gas  Company,  Mr.  Reid  fell 
in  with  a  printed  prosx)ectus  by  that  Compaily, 
dated  16th  April,  1823.  containing  the  rules  and 
conditions  under  which  the  oil  gas  should  be 
supplied  and  used  by  the  consumers,  the  price 
being  stated  at  os.  per  100  cubic  feet  (or  50s. 
per  1,000).  He  found,  also,  a  similar  prospectus 
of  the  Oil  Gas  Company  of  Edinburgh,  along 
with  a  list  of  the  directors,  of  whom  Sir  Walter 
Scott  was  chairman,  dated  1824.  In  this 
prospectus  the  price  was  quoted  as  52s.  per 
1,000ft.  Both  of  these  documents  are  framed, 
and  may  now  be  seen  in  the  board-room  of  the 
Edinburgh  and  Leith  Gas  Comjiany,  St.  Andrew- 
square.  The  contrast  between  these  prices,  and 
the  current  price  in  1885  of  3s.  Od.  per  1 ,000ft.,  is 
remarkable.  But  it  should  be  observed  that 
the  illuminating  power  of  coal-gas,  which  may 
average  about  25  candle-power,  is  only  about 
one-half  of  that  from  oil,  which  goR  was  equal 
to  48  or  50  standard  candles. 

From  the  U.S.  Naval  Observatory  we  have 
received  Appendix  I.,  1881,  containing  an  ela-. 
borate  paper  by  Prof.  A(taph  Hall  on  Uie  orbits 
of  Oberon  and  Titonia,  the  outer  satellites  of 
Uranus  ;  and  Appendix  II.,  containing  a'  paper 
by  the  same  autnor,  on  the  orbit  of  the  satellite 
of  Neptnne. 


Experimental  Beaearchea  on  Cholera. — 
The  results  that  have  been  obtained  by  MM. 
Chantemesse  and  Runmio  were  oommunicated  to 
the  meeting  of  the  Academic  de  M^ecino,  held  on 
SepU  16th  {VUnion,  Medicaie,  Sept.  17th).  Two 
•peoimens  were  examined  and  experimented  with. 
One  was  brought  from  Spain  by  Kummo.  and  the 
other  was  sent  direct  by  M.  FertAa,  When  the 
fmmer  liquid  was  injected  under  the  skin  of  the 
thigh  of  gninearpin,  in  doses  of  one  cubic  centi- 
metze,  no  local  oistarbanca  .  waa  observed :  the 
■yrinm  was  sterilued  and  the  skin  washed  with  a 
■olntMii  otf  oonoaiva  nibUmate.  If,  however, j^pnr 
to  ei^it  onblB  BsntiBMtnt  wen  Jaleotedy  an  ceBhar 
fonned  aioimd  the  bulla  dna  to  dfstonrinn  mf  the 
otUidarllMM.'  Tba  laiii«  WM  beiM  attbtend 
iff  »      '  ^  *^^'  no  otbcr  ^jantom 

«  -'  ^  uimal  waa 


Hz  daja  had 
weieMda 
inuwfi  of 
IvL   Tba 
nHsUoB 


l«be 

nmuJ  fluid 
..  in  five  to 
:id  •mftbcli;' 

t^      Uquiil 

;lii^ 


At  the  meeting  of  the  San  Thctmt'* 

scopioal  Sooietv  on  August  S6,  ft  OQF" 

was  received  from  "Piot,  Geanpr 

the  U.  S.  Geodetio  Svaivj,  Inmn 
^  a 
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[WtdmalMi  ovrlH. 


lit  Editor  nr 


X  wiuit  he  loiowH,  nuil  u 

-'imnlUiuliKitlutliljOHlj-. 

mitln  kl]  other  euhjcrtu;  For  MKh  >  pmon  may  1ukt« 
MOM  nnlcDlu  knowkilire  knl  ripctfa'iM*  ol  theiatuni 
of  mch  ■  penwD  or  (ucb  B  ^ '-  •"- '-  --■—-■ ' — 

■  clotur  iriib  thu  little  pItUnce  of  ji 

gmt  iBMDnulcncn deiiie  Ihcti  orC'Inal-'— iTDWi'lKwi 
£"«H.  ___ 

THX  mew  STAB  IN  81  K.  ANmOSBD A 

— asz.aaTiAZi  iPHoroaBAFET— sizb 
OF  THE  Kooars  ncAaa  with  ob- 

JBOT-aLASSEB  OF  DIFFESBNT  FOCI. 

[S1&45.]— Is  reply  to  the  queiy  with  which  Mr. 
Mnichftmp  Perrj'  iiiucludeii  tbe  eecund  juiBginph 
of  hii  letter  liWin]  on  p.  V.t,  I  iruald  say  tikat  ttto 
eTidenec  in  favtrar  nf  in  actual  phj»iciil  connection 
between  the  new  lUr  in  .11  31.  .\iidrumpdiE,  und 
the  mbuU  on  which  it  in  Keemingly  itipGrpiMod, 
appran  to  me  very  itriing  indeed.  It  rojiy  qnitt 
pouiblf  be  one  of  thu  rich  Mratum  lit  about  l.tiiHi 
Htan  apoken  of  bv  Bond  as  forming  tho  furcijioiuid 
[if  tha  nebula.  With  refvrvnco  tu  thia  I  ghiiiUd 
like  to  TCDiaik,  in  e-iiiDecticui  with  letter  :>J8:!:i 
(p.  70),  that  I  !p.>kr  i-f  t)ie  effect  »f  the  i.tar  bein^- 
between  TU  and  the  ncbul.i  ns  "a  purclj- oiitical 
one."  For  anght  I  kiuiw.  it  majr  be  immersed  in 
th«  nebida  itself .  All  that  ran  be  dcGnitvly  predi- 
cated ift  it  is  th:it  it  loal/  la  thimgh  it  wt-re  on  thji' 
■ide  of  chc  nebula.  A«  far  aa  I  have  hianlorrcarl, 
Mr.^Holmeii  (letter  *17SW,  p.  Wi)  ii  the  ulitar; 
obierrer  to  whom  the  new  atar  baa  seemingly  litfa 
■eta  througli  it.  T..  Mr.  Hopkina  (lettiT  iWJL', 
p.  H9),  1  would  aa;  that  I  have  nu  doabt  whatever 
u  to  the  coh'ui  of  (he  Nova  on  thu  nisht  rin  irhiuh 
I  fiial  aaw  it.  M..t™i-et,  a  lady,  with  a  very  keen 
eye  for  culour,  who  v*i  obnnrving  with  me,  i-i- 
daimed, ''  Why,  it  ia  like  a  tiny  i-lectric  light !  " 
I  hkre  had  no  very  recent  iipportunity  of  examine 
ing  thii  extraordinary  object.  n»  I  write  these  tinea 
hnodredi  uf  miles  from  my  ubwrvatoiy. 

If-J.  a.  U."  (rpiery  u7'i«,  p.  IIU)  will  reflect 
for  an  inatant  liuw  eaunnourly  greater  (he  amount 
of  light  emitted  by  n  atar  ia  than  that  emitted  by  a 
nebula,  be  will  aee  that  an  exposoro  which  would 
regiitei  a  atar  npim  a  photngraphic  plate  perfectly, 
wonld  tfc  wholly  inanffieient  tu  nlfunl  a  trace  of  a 
'  nebnU.  Hence  the  aura  cmtinue,  if  I  may  so 
■p*ak,  to  add  tu  their  already  imprintod  imu e*, 
minatea,  if  not  hnnrt.  after  they  are  perfeoliy  im- 
preaaed  u;xin  the  idatc,  oiul  m  ahuw  aa  circubi 
"  bloba,"  innivad  of  |»ints. 

"  Reyert  Inniiiuinuta  "  (qncry  STiiiiS,  u.  1 HJ)  will 
ban  to  get  a  lelcsii.pe  of  :«ft.  foeal  length  it  ho 
propofva  tu  obtain  an  )ma);e  of  the  moon  4in.  in 
iliamt'ter  in  it-t  principal  focna.  The  ohject^laos 
of  an  BstroQiimiCid  telcpcope  nf  the  pile  referred  to 
might  be  ukc-1j  but  vour  ci>m.'7>iHind«ntmui't  note 
that  the  chemieal  nod  virnni  furl  would  olmwt 
certainly  nut  coincMlo,  no  iliat  an  imago  which 
appeared  jhiiri)  i.i  tbi:  eve  would  bv  fu«v  on  the 
date,  and  the  ilicmicnl  f.ioiia  wnnid  have  to  W- 
letermincil  by  espcriaient.  Tha  moons  image  in 
(he  principal  f.«u«  ot  :in  ..lijcctive  of  "ft.  focal 
length  woul'J  be  a[ii.niiiiuatily\i'tlTin. 
AFallowoftheBoyal  Astronomical  Society. 

THE  HEW  STAR  IN  ANSBOKEDA. 

rSiSlfi.l— TllE  ncailHT  at  Eastbourne  iluiing 
.lark  night*  ha»  1«en  unfanninl.le.  On  first 
•onning  the  new  vi-iitor.  I  waa  aurpiired  to  «<c  a 
atith-magnitudo  Mar  apuaniidy  exactly  on  the  uld 
nncleua.  It  «h,«u..  «,  lirlghtly.  acorcofy  any  trace 
of  the  doik  lonvs  waa  viaible  except  to  imo  other 
obaervei  with  me  at  tho  time.  The  Kellncr  eyo- 
|.ioC(j  on  my  ISlui.  nlleut.T  Rivei  ab..nt  a  power  of 
^^•-\"'*,.'i  ^'^^  "'  ™'"  "^  "'"««  3'  minntc.  of  arc. 
With  thia  power  and  field  I  cninted  between  ,'iO 
and  liO  glimptc  and  other  atarK  interspersed  with  a 
few  much  latger  atavj^  About  fimt  minutea 
foUowrag  the  new  s(jir(Xi,val  1  di«-overcd  a  pair 
of  eiceedingly  iiiinntc  aUrs  alxint  the  a>lh  raocni- 
tnde,  and  prcctliiii;  it  amrther  mneh  blighter  ab.iut 
ail  minutu  in  mlvaticc.  B-mds  apli-ndid  IJin, 
lefractor  at  Camhriiloe  (U.S.)  shiiwed  a  maaa  of 
minute  at!ir».  Webb  dedarM  Bond  aaw  the 
nebnla  through  a  rich  eloater  of  i.tam. 
_  The  fact  ot  the  fairly  equal  dii>tribation  of  theae 
oil  or  fill  atiir-  tliMngh  the  field  of  aiy  telcacoiic 
renders  it  extremely  probable  this  duetcr  haa  no 
ctnuectiuti  with  the  nebula  whatever,  whilat  the 


other  fact,  that  the  Nova  ia  juat  where  a  star  ia  ao 
often  leea  in  nebalK,  un  a  nndena,  as  olio  >o  often 
seen  at  each  enil  uf  a  nebula,  if  oval,  in  the 
jKwilile  foci  of  the  ellipao,  rendera  it  more  thun 
probable  that  the  Kova  is  formed  by  develupment 
of  tho  nudeni.  and  situated  in  an  abj'smal  diitanoe 
beyond  the  minute  duatering  atara  apiinkled  over 
the  field  of  view. 

The  next  uceaaiun  unly  gnve  a  verj'  hazy  view. 
'■  ■    ■     be  hupeil,  bowei       ■■    ■  ■ 


the      _ 

will  present  a  muc 


hing  t 


TBE    AKSBOKEBA    NEBTTLA—lOO   TO 
THE  INCH  AND  DOUBLE  STABS. 

[iJH  I".] — Allow  me  one  or  two  reraarka  upon 
the  letter  of  "  H.  S."  (JJi*?a).  I  did  not  tax  "  8.  H." 
to  give  any  infuTmatifin  bnt  auch  aa  hia  previona 
letter  BSaumed  the  poauaaiuD  of.  It  now  appean 
that,  like  mywlf,  he  Icnuws  nothing  whatever  upon 
the  piiinCA  referred  to,  and  the  princiftal  object  of 
my  qucationa  was  to  uroteat  against  the  aaaumption 
of  knowledge  where  it  does  nut  exiat. 

Kcfcrring  to  hia  quotatiim  from  Henehel.  I  may 
remark  that  more  perfect  instramenla  than  his 
have  faQfld  to  confirm  his  deductions.  Allow  me 
to  quote  *'  Celeatial  Obieeta '' : — "  Ku  tdcM-opc  has 
been  able  to denl  with  iU  nature."  "]f  ab'tlar.  it 
i>  Btrange  that  .  ,  .  it  can  be  reaolved  with 
certainty   nowhere.    There  is  sumo  deep  myat«ry 

Xcwcomb  merely  granta  the  possibility  of  its 
lieinj;  htirs,  which  is  very  far  from  proving  it  m. 
The  evidence  of  apectrum  analysis  c:in  scarorly  be 
reganled  as  cundusive  nntil  far  more  ia  known  i.f 
■ptctral  appearance  under  conditiona  we  can 
neither  roprodneo  nur  even  guens  at 

Further  un.  *'  K.  S."  aaks  if  I  know  that  tho  neb. 
is  nut  more  distant  than  the  maaa  of  the  atara,  and 
if  1  know  tliat  the  stara  named  are  cuiincetol  with 
any  of  the  ncbnlay  I  certainly  i'Ni.u;  nothing  of 
either :  bat  the  abaencc  uf  knowledge  on  my  part 
dora  not  jiOitify  hi;  asHiiniptiun  thiuugliont  tlie  rcat 
of  hia  letter  uf  the  facts  neccssar)'  tu  uphuld  hia 

The  remainder  of  hii  letter  may  lie  dismiixcd  a* 
baseil  unly  on  anppoaitiun,  which,  of  cunrae.  "S.  ^" 
ia  as  fully  entitled  as  any  one  else  to  venture  npon. 
I  hope  he  will  take  no  offence  at  my  remuks.  1 
thought  possibly  aumc  information  eiiateil  uiion 
the  iHiinta  I  raiced  with  him,  and  can  only  regret 
he-^—'-"  ■— ■ ■ — '-'>-- " "-■ 


scope,  some    light   might    be    ihtvwn    npon   the 

There  i*  a  atar  3^'  of  are,  immediately  precediiit 
V  Aqidla!  which  is  a  nest  double  -l^  310*  ±.  Aliaia 
Rdd  with>J  L)Ta,  -T  sunth,  ia  a  double.  P-A-SKT,!), 
about  i'  of  the  nearer  companion  to  A  This  ii 
nut  the  neat  double  mentioned  by  Webb,  which 
fullowa  ia  field,  t  believe  thcic  are  new.  1& 
Proctora  "  Half  Homa,"  jiage  4S.  we  lie  iiM^ 
"  In  an  ordinarj-  telescojM  \  eati  appean  •■  a  aia^ 
star,  bnt  with  a  large  object-glass  two  distant  sbuII 
companions  are  seen.  A  9in.  gla«>  t-hows  alio  two 
small  comKUiotis  within  a  few  seconds  of  Vega." 
I  should  like  to  know  distance  and  angle  of  thew 
last-mentioned  lomilei,  and  by  whom  seen. 


[MB48.]— Ma.HEBBKBT  8ADLKK (Icttec MW) 
haa  nshed  to  a  oondnsion  with  prematBra  Md  k- 
decsnt  haate.  Let  me  assnn  that  gcntlamn  IW 
I  am  not  igniTont  of  the  difference  betweea  negidl 
of  arc  and  seconds  of  time,  and,  further,  ttait  I  IB 
fullyawareof  thefaot  thstDr.  Copdamd  wTute^B 
the  Dun  Kcht  Circular  No.  <.m.  rtit.  Mid  DM  If. 
Alfo,lniuttadinitthntinmyla«tletter(a47«)I« 
made  tu  >ay.  "  Uc.  (.'opeland  found  it  (ll»  aew 
atar)  to  be  aiiuie  I'll  preceding  and  n  sonth  of  tbf 
old  nnoleos."  A  referenoe  to  my  MB6.,  iHWarer, 
vniuld  at  once  show  that  it  is  Uie  printer,  aod  KK 
nvself,  who  is  ignorant  of  the  difiertoca  bnwttn 
seconds  of  time  and  aceonda  oif  &rc.  I  wnle  it 
l-i'u"..  not  11) .  It  is  true,  a  proof  wan  MUt  toac; 
but  abacnie  fmm  hume,  in  conset^ueDce  of  ■  daMk 
in  myfamily,  precloded  the  pusaibility  of  como- 
Ing  the  said  ]iruof.  and  tdthousb  I  aaw  the  miMikt 
atuD<,-c,  I  had  no  time  tuTcctifyitbefute  my  Inter 
appeared  in  vour  columnn,  I  am  sorry  that  the 
death  >if  my  relative  >ihuuld  have  oLu^eU  Ur.  gadlei 
inconvcnienee,  and  should  ha  vc  madebiui  nuh  *Vttli 
rliiig"  into  yiiur  columns;  but  1  toppae 
ill  Ik  guild  eni — ""  '      " '' 


jnld  hav 

int  ajion  the  m 


the 
re  than  '..im 


say  simply  that  wc  arc  all  equally 
n  Sept.  ni)th.  when  it 


Lsiblu  t. 


tvidently  waa  deeply  annoyed 
individual  aa  myaelf  ahr.uld  j.re 


_.  ..     _.  _    ..i^fgcatfd  itiunst 

I  posUbly  have  degraded  in  hi  >lioTt  a  time  to 
n  extent?  Aa  Mr.tiemmiirslctter  31«4>JcaUt 

the  front  au  plainly,  perhaps  you  will  allow 
words  of  comment,  and  here  sls<i  I  trust  the 
.ult  will  not  occur  as  with  Mr.  Frauko.  who 
■d  that  so  humble  an 
ditfi-r  fnim 
him.  It  I  write  plainly,  it  is  tu  got  at  truth— not  tu 
give  uBaneo.  Mr.  Genunill  may  )ie  of  sufficient 
aatiunumieal  eminence  tn  traverse  Mr.  Dumham's 
opinion :  but  it  wonld  be  pr<.«umptioti  in  me  to 
differ  on  a  qnestiim  upon  which  Mr.  Bumham's 
experience  is  complete  and  unique.  ,Vs  far  as  my 
experience  guea,  I  nliould  undoubtedly  reganl  the 
fact  of  a  reduced  aperture,  showing  what  the  whole 
failed  at  nnder  good  atmna]>hedo  condition",  as  a 
proof  uf  defect  Jn  the  instrument.  The  rjue*tion8 
regarding  imwers  iictupilly  used  have  lieeu  settled 
out  of  court  betwixt  Ur.  Sadler  and  Mr.  Fmnkn, 
andaa  small  fry  are  ignorant  of  the  terms  uf  n-((le- 
nicnt,  therefore  I  will  pay  nothing  npon  them. 
But  the  air  intcifero  uiure  with  high  [wwers  than 
low  unesi  and  when  I-'Kion  :lin..or  I  Sin.  either,  gave 
good  resnlCa,  3M  might  not  be  jirauticable.  A 
jiluafantor  view  miuht  Im  obtained  with  the  smaller 
,,.....„,...„.   ..in™.  Si.„  -vunlii  be  raised  where  tbe 
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larner  .. 
■ould  b 


hnmi 


int  has 


brilliant  point  is  viewed,  tha  want  of 
homogeneity  in  thenumunn  of  (ho  eye  causes  nys 
and  B|>uilB  tbe  vision ;  tlieref>ire,  for  large  aper- 
tnrni,  more  power  must  be  nscd  (o  reduce  intrinsic 
brillL-mey  and  thus  reduce  the  eye  phenomena. 
But,  of  coume,  in  bad  air.  lurgje  aperture  and  high 
inwer  mean  increased  jierceptiun  of  the  diaturb- 
ance  yet,  although  unpleaniuit.  I  find  a  doae 
dtmble  star,  when  it  can  In!  aeen  nt  all,  is  alwaya 
easier  to  see  witji  W  "than  with  li,"  and  always 
easier  with  iHsi  than  with  ,iini. 

I  think  the  nova  in  M.3I  was  as  bright  nsilth  mag. 
on  itcpt.  I>,  hut  I  agree  with  Mr.  Uemmill  that  it  tt 
sharp  and  well-dclneil ;  in  fact,  it  is  dearer  with 
high  powers  than  luw  ones. 

Mr.  Camlibert  th'tter  ^-ili^l)  has  opened  up  an 
interesting  snbject — there  is  a  very  groat  difference 
"thedifflcultyuf  dividing  swra  of  the     - 


future  from  visiting  his  wrath  upon  the  livioi  far 
any  inconvenience  which  their  doing  so  may  aaie 
him.  At  all  events,  it  wuiOdbc  a  little  more  dteest 
tu  pause  liefore  charging  "obvious  and grroBemn'' 
npun  othcta  until  he  ia  fully  aware  of  ul  tlia  btta 
And  Mr.  liadlcr's  experience  anrely  ought  by  tUs 
time  to  have  taught  him  that  there  are  sneh  tUifi 
as  piinters'  errors.  Moreover,  I  wrote  a  §temi 
latt«rlii^e  Timet,  which,  had  it  appealed,  woaM 
have  saved  Mr.  Sadler  and  Mc  Xymi  all  tbts 
trouble  1  but  it  either  miararried  or  wj 
for  it  never  aaw  the  light,  forwhich 

nut  lesiionsible.    All  this  is  very  " 

bnt  it  should.  I  think,  teach  Mr.  Sadler  _ 
great  a  mistake  it  is  to  introduce  ''fceliic' 
into  a  scientific  oorrcanondcnce.  It  kis 
inevitably  to  what  Mr.  Proctor  call*  a  ■fttt 
ing  uf  uiscomfuit,"  which  he  oonfesaea  hU> 
own  case  compelled  him  to  withdraw  fitn  tt« 
curresiHindencc  columns  uf  the  ENnLt^H  X£- 
fUASii;  (rii;«  ■■  Knowledge, ■  Vol.  VlIL,So.»l, 
]!.  l!U4),  and  which  has,  doubtless,  operated  in  tbi 
aumc  direutiun  in  other  cases  alao.  Iriiially,  ktmt 
remarkthat.  as  the  l>un  Kcht  Circular  was cic- 
rectly  qiiiiud  in  mv  li-tterio  the  7'iii.M.  to  whji 
Mr.  tiiuUcT  refers.  I  think  he  inisht.  and  oiuht  to. 
have  attrilmtcd  tho  misUke  in  letter  247M.  tea 
printer'r.  crnir  rather  than  to  my  snppiHed  ipM- 
ance  of  the  difference  lictweensccondsuf  time  nd 
scconiU  ot  arc:  especially  when  he  could  plval; 
see  that  it  was  not  the  unly  obvious  printer  a  emf 
in  that  conimunicatiun — ir  C,'orunv  tiaving  bea 
dianged  into  ^  Uomna;. 

As  to  my  micrometer  being  in  error,  that,  of 
course,  is  quite  possible.  I  do  not  think  it  it,  at  1 
tested  it  very  carefully  to  determine  the  nltr 
of  a  revolution  of  the  screw,  which,  by  the  way.  I 
conid  hardly  have  done  without  diMuveiing  the 
dilfereni-e  lietwecn  scconcLt  of  time  and  seeondtof 
ai'c;  but  1  will  attend  to  the  point  again.  Ids 
not  see,  however,  that  my  micnuneter  should  be 
assumed  tu  be  mure  fntdty  than  Kigd- 
manna.  Hv  measures  uf  the  distance  between  tkt 
Nova  and  D' Arrest's  star  are  persistently  bit" 
than  Engelmann'K,  my  angle  diftering  from  hii  b} 
only  ""'.'S'.  This  would  aiguc  that  my  diatonce*  aiv 
too  large  if  Ifngolmann's  are  conect.  whereas  Mi. 
Ftaildler  nsscria  that  mv  distance  of  fi<  Kerculiiii 
about  half  the  true  value.  That  distance  is  tisted 
by  mu  ti.  be  0-4  a  quantity  .u  minute  that  cvsa  if 
\-ou  were  tu  double  it,  you  would  for  to  dilGcult  ss 
object  be  ijuite  within  tho  range  of  fair  and  legi- 

found  it  tu  be  o-CS  .  GlcdhQl  alxi-in  ]K7t.  gives  iu 
diatancu  iit  (r4  .      If  Mr.  S.idler  has  had  sny  ei- 

difficult  doubles,  he  must  Ik  well  aware  of  the  ei- 

treme  difficulty  uf  measuring  with  abeutnte  acra- 
mcy  anything  under  I ' ;  and  if  not,  then  he  abontd 


found  its  distance  C^T!*",  and  I  cattainly  find  it 
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mnoh  closer  siid  mnre  difficult  tban  it  irikB  then. 
Even-body  ii  liable  lii  slijiH,  and  by  an  overaight  I 
find  I  have  miido  2  3173  rerulve  the  wrong  way. 
Here  Mr.  Sadler  is  onite  corrcot;  bnt  I  do  not 
think  that  my  inele  is  ly  in  orrtir.  However,  I 
WM  only  Able  to  woare  one  measme  uf  this  atar, 
■ad  that  not  t.  good  one.  Ah  to  5  Cvgnj,  the  angle 
■honld  huTe  been  iH-Z-ii',  not  333'5'',  n  mistake 
irfaicb  ii  dne  to  iny  inability  to  eiirnwt  the  proof 
<rf  my  lut  letter,  ns  before  eiplaine'l. 

Jevon  J.  MnaDhamp  Perry. 
■  St,  Panr*  Vlcarsgc,  Alnwiolc,  Oct  -Jaci. 

HOVA   A2n)B0&IED.S— XLBIN'S 
OBJECT. 

[2«49.]-Is  reply  t*,  Mr.  War<i  048iH],  the 
rawing  m  GuiUemin'a  "  L«  Cicl "  represents  tbe  atar 
positioiu  aa  shown  in  my  traoing.  He  docs  not 
give  the  compass  point*,  but  hia  lirswinc  tallioa 
■with  th«  Bedford  Catalogue  uno  in  the  star  nlaccn 
wd  thia  lattsr  1  presume,  from  the  positirm  of 
1L3S,  to  be  a  telescopif  one.  At  least,  this,  aw.iy 
btrni  home,  ii  mj-  recollection  of  It.  With  respect 
to  Klein's  object,  Mr.  Sadler's  '■  tnrtlc  "  must  he  a 
onrions  creature  indeed  if  it  can  snap  a  "  nova  "  on 
to  a  mapan  well  m  off  it.  At  all  events,  there  it  is, 
M  Mr.  Wesley's  weU-known  accuracy  in  copvine 
»««•*•■  J.  Sand  Capron. 

1,  Onental'terrace,  Brighton,  Oi't.  i. 

COXAUR  OF    THE   NEW   STAB    IN 
ANQBOUBDA. 

[2I8j(l.]— NBiBLV  all  the  American  ohserverB 
-nsmr  refraetors  speak  of  the  now  star  in  Andromeda 
nebnla  being  in  colour  "  ruddy  "  or  '■  reddish." 

To  me,  in  the  sflverod-glasa  rcHoctor,  it  has  from 
tbe  first  appeared  of  a  slightly  grceniah  tint.  Sn 
KpoTt  has  reached  me  from  any  uther  American 
OMerrer  nsing  a  reflector. 

It  would  he  of  interest  to  have  the  evidence  of 
Bnropean  observers  on  this  m^int,  with  a  statement 
of  the  kind  of  teleitcupe  used. 

„   ,  „  WilUani  B,  Broolci. 

Red  House  Ohflerraf>ry,  Ph.?lii«,  X.Y.,  U.S.A. 

THB  KILXT  WAT  IN  CTONUB. 
[34851.]— WITH  reference  to  the  gap  in  the 
Huky  Way,  So.  7,  doacriliod  by  Mr.  Espin  (letter 
S4T9S;,  lealled  attention  to  this  gnn  in  the  year 
1873,  to  the  pages,*  the  E.N- (ili^hMkciiaxic  and 
the  AUrmonieal  Jlmhlei:  My  dcicription  r.f  it 
«>en  wai  as  follows :  "If  a  lino  be  siipno^ed 
drawn  from  y  Cygni  to  n  (Deneb)  it  will  pass 
thnnigh  this  vicinity  at  ahout  the  same  di.tnnr- 
irom  ■  that  a  is  from  y:  the  small  donWe  ati 
nnmbend  4M  (in  ProoHifs  Atlasj.  is  near  t! 
■onthem  hoandary  of  this  '  coal  aact'  from  whitj. 
•dark  Tift  panes  across  the  Milky  Way  between  the 
■tan  e  and  p  Cygni  ....  In  the  clear  air  irf 
tbe  Hunalayiu,  at  an  altitndo  of  G,OiH>ft.  above  the 
«n,  this  dark  spot  is  particulnrly  notieoable  and 
utunediately  attracts  tlio  eye  when  directed  to  that 
portion  of  the  heavens,'  The  above  was  dated 
Sept.  25,  187-J,  and  WM.  I  think,  my  fint  pul.lislieil 
obwrration.  I  see  Heis  in  hia  Atlna  shows  the 
"coal  sack,"  but  not  the  "dark  rift"   between  J 

Oot- 1.  J.  B.  Gflre. 

8HAB0W    OP     THE     EARTH'S    ATUO- 
SPHEBB   IN    LITNAB  ECLIPSES. 

[*4«i2,]— Sbvekal  observers  have  augcescc<l 
that  during  an  eelipac  of  the  moon  the  shiMfow  of 
the  earth's  atmosphere  ou^hc  to  Iw  visiblu  on  th 
moon's  disc,  and  this  has  favoured  the  idea  that  b 
cbserrations  during  edipsf^s  we  might  ubtain  aitai 
infunnatiun  relating  to  the  abwirption  of  light 
whan  p«sing  throngh  groat  distances  of  the  atu» 
«>heTe.  A  little  consideration,  howevoT,  will  sho' 
that  probably  the  light  of  the  enn  which  pass. 
Ouoogh  our  atmosphere  would  not  be  viiiitle  o 
the  Bnrfaoe  of  the  moon,  on  account  i>f  the  refrai 
Ucm  which  it  would  be  snbject  to  by  the  ntmo-pher 


, wjiild  bo 

therefore  similar  to  that  of  an  cnoroioiis  lens  with 
Uie  central  portion  (the  Bidid  earth]  rendered 
opaque.  Henee  I  infer  that  tho  cone  of  light  after 
pualng  throuEh  the  atmoophcre  would  converge  ' 
a  foons,  probably  somewhere  between  tho  carthai 
moco,  arid  after  orosning  at  that  point  would 
direrge  into  space.  We  can  imitate  thin  pheno 
BDQ  by  attaching  a  circle  of  paper  to  the  centn 

■  laOK,  10  ae  to  leave  a  narrow  margin  of  uncovc 
glaaa  all  round,  when,  by  holding  tho  leni.  upi-i 

■  light,  we  can  traoe  the  cone  r.f  refracted  Ifghf 
facing  a  wrccD  at  rarioiw  distances  from  the  li 
t J  t^j  refractive  !    '         '    ' 

*of  the  earth,   ..  -   .   _ 
anivfl  at  a  more  definite  conelusioti  by  ealeulation  ; 
hot    I   leave  the  subject  to  those  bctUT  alile  tt 


fraction  1  abonld  like  to  mention.  In  "  lUiscoe's 
Spectrum  Analysia,'-  p.  3S,  a  method  of  asoertoining 
whether  tho  moon  has  an  atmosphere  is  given,  aa 
employed  by  Dr,  Huggins,  It  consists  of  eiamin- 
ing  with  a  apeotroMope  the  light  of  a  star  during 
its  occuitation  by  the  moon,  when,  if  a  Iudbt  atmo- 
sphere existed,  it  wonld  cause  refraction  and  dis- 
persion of  tha  light  of  the  star  ;  tho  red  rays,  being 
least  refracted,  would  die  ont  soonest  (last '?).  An 
DO  refraction  of  the  kind  is  noticed,  it  is  conclniled 
that  the  moon  haa  no  appreciable  atmosphere. 
Now.  if  an  observer  watohes  the  occlusion  of  a 
star  by  the  moon  (atmosphere  included),  on  enter- 
ing the  lunar  ntmosphcro  the  light  of  the  star 
wimld  bo  immediately  diverted  by  refraction,  and 
henoe  the  diapersion  of  colour — which  is  a,  result 
of  refraction — would  nut  he  noticed.  Example : 
Bring  the  refracting  edge  of  a  glaas  prism  between 
the  eye  and  a  light.  On  crossing  the  line  of  vision, 
the  prism  ai;ta  as  an  opaijue  liody  in  obatjuocing  or 
diverting  the  light.  F.  C. 

NBUTfiAL   SALTS  IN   DANIELL'S 
BATTEBT, 

[2-lfl."i.l.]— 1  AM  much  obliged  to  "Sigma"  for 
his  information  that  neutral  salts  had  been  gme- 
raliy  thus  used  for  nuuiy  years,  which  was  the  pre- 


secn  that  what  I  meant  by'fularisation  at  the  poai. 

willing  to  correct  it),  was  preoisely  what  he  him- 
self asserts  iu  tbe  words.  "  Acid  acii  on  the  linc 
ip  by  a  deposit  of 

«'"■"  I-'- 
„„.  1, 

think  that  I  ought  not  to  have  writ 

subject  St  all  wiuiont  knowing  more  about  it. 
Considering  that  he  seenu  to  be  one  of  the  recog- 
nised authorities  of  the  B.scLiaH  MECHANIC 
(which  I  have  not  always  the  opportunity  of  con- 
sulting), and  that  in  the  letter  be  quotes  I  e.'gircMly 
stated  that  1  bad  probably  been  anticipated  in  my 
use  of  sulphate  of  soda,  1  think  the  reproof  was 
searccly  called  for.  J  can  only  odd  (hat  my  first 
letter  {which  oontaincd  an  error  in  chemical 
nomenclature,  corrected  ou  p.  IJIO)  WM  sent  to  you 
un  the  written  auggestjon  uf  a  gL-ntleiuan  whose 
eumpctency  to  give  the  advice  would  not  he  qiies- 
tioned  by  "  Sigma "  'ir  any  of  your  readers.  I  do 
nut  mean  that  he   either  endorsed  or  contravened 
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IIECHAXIC. 

ThonghthB  use  of  neutral  salt  in  Daniell's  battery 
may  have  been  limg  known,  I  do  not  think  it  is 
found  in  textbooks.  At  all  events,  I  do  not  find 
it  either  in  Pergnaon  (Chamber*,  IH73)  or  in 
Bilvanus  Thompson  (Macmillan,  IHHl),  and  being 
original  so  far  as  my  own  practice  was  cunceme<^ 
I  thought  it  might   not   ho   without  interes     ' 


theDaniellwl 
was,  and  yet  I  do  not  sec  how  the  rapid  corrosion, 
which  certainly  occurs  when  the  amnlgnnmtion  of 
the  line  in  imperfect,  could  take  place  without 
somethiniof  that  local  octirm  which  i  have  rightly 
or  wrongly  referred  to  under  the  torm"]>uUri- 

What  I  stated  in  answer  to  "  Sceptic  "  was,  that 
if  sulphuric  acid  woa  nsedin  contact  with  the  nega- 
tive plate  (copjier  or  earbon),  and  a  neutral  salt  in 
contact  with  the  positive  plate  or  line,  there  wonld 
ho  a  development  of  bubblea  of  hydrogen  at  the 
former  ns  soon  as  the  circuit  was  joined.  Dooi 
'' ISigma"  mean  to  contradict  that  slatomenti'  If 
not,  wherein  am  I  wnmg  'f  1  am  perfectly  aware 
that  tbe  sulphate  of  copper  is  suSoicnt  For  the 
whole  action  which  goes  on  su  long  as  there  is  no 
deposit  of  copper  on  the  (inc  through  local  cur- 
rents. I  do  not  see  how  else  my  words  on  p.  b22 
could  be  nnderatood— vii. ;  "The  dilnte  sulphuric 
acid,  which  in  the  usual  arrangement  uf  llaniell's 
battory  is  in  contact  with  the  zinc,  serves  the  pur^ 
pose  of  preventing  permanent  polarisation  of  the 
line  through  the  dcpusit  of  copper,  and  this  is  tho 
only  purpose  which  it  does  serve."  That  is  to  say. 
"  Its  only  purposo  is  to  separate  the  sine  from  tbe 
oneactive  liouid,  tbe  sulphate  of  copper,"  which 
are  "  Sigmn's  '  own  words.  Wherein  is  tho  diHer- 
ence  'I  And  if  my  statements  nee  not  insccnrato  as 
far  us  they  go,  how  is  the  incompleteness  of  my 
knowledge  to  br  inferred,  except  where  I  have 
myself  solicited  further  iofiirmatiDn  ? 

I  nm  not  sure,  after  all  that  1  i[uitc  understand 
what  your  correspondent  means  when  he  states  that 
"  ncid  acta  on  the  sine  as  auon  as  local  circnils  are 
I  liniiw  what 

IT  of  "  Higma'e 

— vji.,  that  if  the  sine  be  expoiie<l  ilircclly  t 

nelioii  of  the  cupper  sulphate,  metallic  eoppc 


circuit  is  interraptcd.  This  evil  (which  I  termed 
''  polarisation,"  and  I  think  rightly  so)  may  be  pre- 
vented by  inclosing  the  line  in  a  porous  pot  with 
dilute  acid;  bnt  in  that  ease  (unless  the  amalga- 
mation uf  the  zinc  is  very  perfect)  there  will  he 
constant  corrosion  and  waste  of  metal  ^attributable 
to  local  circuits  of  some  kind),  which  may  be 
obviated  by  substituting  sulphate  of  soda  fur  the 
acid.  Kitrate  was  mit  snggcated  by  me,  whatever 
I  may  havu  experiuionti-d  with,  aulpbate  of  aino 
is  generated  slowly,  and  is  comparatively  insoluble. 
Does  "  Sigma  "  rocommeud  it  as  an  equally  good 
conductor  with  satarated  solution  of  sulphate  of 

Whilst  holding,  as  firmly  as  "Sigma"  does,  that 
sulphste  of  copiicr  is  "the  one  ootive  liqaid"  in 
Danicll's  cell  I  nevertheless  believe  it  to  be  an  his- 
torical fact  that  IJie  dilute  acid  within  the  porous 
pot  was  originally  regarded  as  the  principal  agent, 
the  copper  sulphate  having  T>ccn  introduwd  at  first 
merely  to  prevent  tho  development  of  hydrogen 
bubbles  on  the  negative  plate.  And  this  is  still  the 
ordinary  language  of  textbooks.  A.  B.  B. 

DISEASE  OEBMS  AND  THE  UIOBO- 


esof 

pBjjtrs  which  he  in  contributing  t<i  these  column* 
on '-Mounting Objects  for  the  Microscope,"  espe- 
viilly  thuae  relatnig  to  the  eomparativcly  recent 
subjects  ou  Bacteria,  J;c.  Thero  are  many  amatoora 
having  good  instruments  who  are  eager  for  informa- 
tion on  the  subject  of  disease  organisms ;  and  ii> 
addition  to  the  information  conbrihutod  by  Hr. 
Grant  (which  is  all  that  conld  be  desired  on  the 
subject  of  mounting),  some  information  on  the 
identification  of  the  various  ilisease  ''germs," 
accompanied  with  figures,  if  possible,  would  be 
much  appreciated.  -\  dcsociptii.Qof  the  organisma 
supiioscd  to  be  the  cause  uf  common  disease,  anch 
ns  diphtheria,  pneumonia,  tuberculosis,  variola, 
relapsing  fever,  anthraeis.  glanders,  ic,  wonld  be 
verv  usraul  and  int-crestiug. 

rfomo  interesting  information  on  the  subject  ol 
or™.ni«in«  In  impure  drinking  watur  nos  been  con- 
,  Jabei   Hogg,  pp.    lai,  433,  Vol, 
s  hope  that  some  such  able  cnn- 
ntiuue  to  favour  us  with  similar 
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B,  Taylor,  In  hi.'  "Kotos  on  Popular  tioiencc," gives 
tlic  following  nuto  relating  t<i  tho  baoiUuB  of 
phthisis,  or  '■ciinsumptiun,'  which  may  he  worth 
reproduction  : — **  Here,  for  instance,  is  the  bacHlna 
of  tuberculosis,  on  which  I'rid.  Sormanni  has  been 
tfxpr.rinienting.  It  uut-Iterods  Herud  for  defying 
death— it  has  a  hundred  more  lives  than  a  cat. 
You  have  to  boil  them  for  Hve  minutes  before  they 
arc  duad.  Only  the  uuet  healthy  of  human 
i-ttiniachs  kills  them  by  digestion— children  and 
weakly  persona  have  no  chance  of  de?troving  them 
thus.  'They  arc  whisky  nroot  for  alcohol  does  not 
aflect  them.  They  can  lie  up  in  an  absolutely  dry 
state  for  months,  and  will  then  survive  a  treatment, 
of  cod-liver  oil,  ozone,  lienioato  of  ooiln.  saliovlate 
of  soda,  sulphate  of  line  carbolic  acid,  iodide  of 
silver,  hroinide,  camphor,  ic  and  all  the  other  ^ 
delicacies  of  the  season.  Australia  appears  to  have 
furnished  the  mutt  dtadly  enemy  to  the  tubercnlar 
bauUlus  in  cncalyptid,  wliioh  it  cannot  stand  at  all." 
Being  an  AnstTidian,  I   may  mcntiim  that  a  prc- 

Cation  of  eucalyptid,  called  '-eucalyptus  oil,"  has 
n  sold  by  i-hcmislji  lor  years;  it  is  recummendod 
as  ''u  valuable  remedy  for  cougui,  colds,  ic^"  and 
i»  uscl  both  eitornally  and  iatumally  ;  but  of  its 
therapeutic  value  I  have  bad  little  experience. 


THB  OPTICAL  LANTEBN. 
I*).] — Owtsii  to  absence  from  town, 
;n  "  Reijtor"8  "  lettur  {lAlMi)  nntil  lati 


the  hi-iit  uf  the  flame  is  ntilisi 
esccnce  of  earbon  partioles  to  tl 
,  as  determined  liyexjierimunt.  Ir 


ss 


_.       ..  duiWheat,  but  that  isnot 

and  more  into  tlie  liiuue,  until  the  limit  is  reached 
as  shown  by  suioking.  und  with  any  given  itiie  and 
heat  of  the  flomo,  1  do  not  see  what  more  con  be 

As  to  tho  objectives,  very  mnch  improvement 
has  been  made  vtry  recently  by  Messrs.  Nowton, 
of  Temple  Bar,  who  havo  iiroduued  spcciahy  for 
the  oil-lontern  objectives  of  i^in.  nod  Hin,  eq^oiva- 
lent  fiicuH.  far  superior  to  snylhing  else  available 

been  carefully  worked  out  exjicriineDtally  for,  and 
with  oil-lantenw,  and  tho  Bhortor-fooua  one  was  not 
completed  until  after  Itl  months  of  trials  and  ex- 

Kriments  with  various  carves  and  densities ;  it 
es  nil  that  I  think  con  1x  done  (with  oil)  in 
sharpness  and  flat  field.  Tbe  '-in.  lens  is  not  so 
markbdlv  supirior  ut  hrst  sight,  for  the  simplo 
reason  that  as  the  oil-light  does  mit  "catry'   ■ 
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n  dintulB^  wi^U.  til  InueA  tt 


tfaii  focni 


[ormukcc.    Tfaa  idMrio 
n  eaongli,  and  with  thi 


is , 

nralt  ii.   bVKtm.  0ai 

liB«Iigb[    I    b*TF   r««D 

IMla^nr  •  c«lelirmt«d  dbjcctivei,  withuut  luyuae 

bdB(  kUt  to  tMj  which  wu  which. 

Tbc  l*ek  knw*  of  tvith  time  bbjectiTe*  ub  jut 
a  ibwk  aDdcT  :Hn.diuDctcr.  uid  Chin  ii  itifflcuiit  if 
tbr  bap  ii  tdjiuta].  It  ii  of  D'l  aTail  la  get  in 
■II  iii«  ^>p«RIlt  fiat  iif  light,  fur  the  mcrgiiul 
IMCtioa  ii  Dtitkei  fully  illiuiuiulfld,  nnr  pucM 
tbiaogb  the  ilidc.  A  9iD.  leni  tmbneei  nther 
aun  than  all  tbt  cme  which  gela  thrungh  a 
ilide. 

No  oil-luip  eta  (fi'*  tbc  dtfinition  of  the  litoe- 
lifht,  with  li*  very  l>«it  nbjecti 


,  ^  irftha 

lunr  r>diuit  erou  •nd  C(iiifuf«  the  image.     Bat 

chScTof  the  abuTc,  which  can  be  boogbt  lepantely 

I  reiulta   I  ihoald 


'  abcjTe,  which  can  be  booght  ■eparately 

■t  »  very  DMlerale  price,  gi —  ''"        ' — " 

CM*  hare  tfaooEht  impiaaibli 

Iimria  Wrislit. 


THX  SOABIBa  Bnu). 

[S4»«.l— I  C.a>-.vuT  da  othenriic  than  think 
that  Hi.  Laneaiter,  in  the  pamphlet  reviewed  by 
yon  a  abort  time  agii,  ia  inpponiDg  a  moat  eKtegiuui 
1 —  n  1. ;,.—i. ..;_.  ..  I  nndentand. 


tkai  a  bird  can  be  lopported  in  eithe 

ir  ariaca  imly  by  mei 
'-   -•■-  bird.    How 


by  tbe  action  (if  Kr>i 


mMii»  at  traoilatii.i 

aoqoired ''  Either  by  moKiilar  wing  motion,  which 
■  pqanlatcd  not  fi  take  place,  or  by  the  hird/oJIii 
■aarer  to  t*rth ;  that  ii,  tuing  tome  of  ita  energy 
ptaitiiiii.  which   fallinK  u  alio  poatnlated   nut 
take  place.  NoUDUaiitufmaihematicii,i}r  iaTiilvii 
the  qoaation  is  qneer  terau,  will   alter  that  fai 
There  ii  no  other  piiuiblc  or   impouible  force  in 
the  qDtnV'D.     Mr.  Lanculer.  in  tact,  mut  reaolTe 
tlw  vertical  downward   fwce  uf  giarity  into  an 

of  any  aaaiatanc  force  before  he  can  prove  hia  point. 
A  qoeci  paralielogram  of  forcei  that  would  make  ! 
A^in,  auppcae  a  regular  (not  intermittent)  hori- 
lonlal  enrrent  of  air.  Thii.  again,  will  not  help 
B):  fur  before  thii  can  be  naolved  into  an  aprard 
force,  we  mnit  have  lome  force  acting,  if  not 
directly,  at  laaat  tlightly.  in  a  direction  acainat  it, 
■ri  aa  to  form  a  fnlcmm  of  retiatance  by  which  the 
bird  may.  to  to  apeak,  itand  np  agaiuit  the  wind, 
and  by  oBering  a  reaittiuice  reiolve  the  homontal 
to  a  vertical  force  by  wing  inclination.    Gravity 


then  uiliag  along  for  a  Irog  diatanea. 
Again,  I  have  been  told  thU  hirdi  will  tail  round 
tnd  mnod  the  hull  uf  a  ahip,  riling  OD  one  aide  and 
falling  on  the  other.  Here  they  have  a  plot  and 
~  '~~  change  of  enrrent — that  ii  to  lay.  the  fnll 
of  the  wind  on  one  tide  the  ihip  and  com- 
paratively itill  air  on  the  other  ;  and  aaaimiing  that 
they  loae  little  by  friction,  continnoaa  aoaring  be- 
uible,  the  bird  acquiring  additional  ipeed 
ind  aide,  though  falling  a  few  feet  verti- 
cally, and  regaining  the  vertical  fall  on  the  lee  tide 
-•"'^6  expente  of  the  additional  momentum.  In 
I  bdieve  that  a  bird  can  aoar  wherever  it  c«n 
n  either  cnrrenti'  of  varying  horinmCal  dtrec- 
■       ■  ■  uidenble 

impara- 


t  idaul 


variation)  of  wind-apeed),  o 
tively  ttill  air ;  .a,  in  fad 
eddying,  or  confnaed  condit 
in  aiMolMAly  calm  air.  nor  in  an  a 
horiiontal  current.    I  took  thia 


t  atcaling  that  gentlV 


[■•iA'.-.]^rKE.  remarks  of  "  B.  B."  in  yonr  iaaue 
of  the  -Ith  nit.  on  the  inbject  nf  mv  aiatemente  in 
"Soaring  Binla  '  acem  tu  require  orrection.  He 
implies  that  I  traveme  the  law  of  the  contervation 
of  energy  in  my  explanationa.  whereas  I  hold  them 
to  be  throughout  in  harmony  with  that  law,  aa  in- 
terpralad  by  Helmholti,  Joule,  and  Count  Rnm- 
fuid.  He  alto  objects  to  my  awertion  that  a 
soaring  bird   ia  a  body  doing  work  on  the  air  by 

"faUing  without  '-""   ■•- "'  — '•<—'■ 

without  ^ring  thi 


energy  of  position. ' 
^ „ in  which  those  words  are 

led,  which  haa  been  fully  done  in  the*  book  in 

qocation.    Thii   ia   a  good — ' 

writer;  hot  it  bar" 
■old  to  Newton'a  ' 


md  ihonld  my  poeitiona  be  in  conf 
lawB,   and  with  tbc  law  of  the  c 


_, ,  1  should  anticipate  nothii  „ 
defeat  for  them.  What  horrible,  unnatnral  monsten 
they  would  be  if  they  succeeded  ! 


MODBKSr   ICAV-XTiiaHT   AXTD    AiritTtT. 
NATIQATIOIT. 

[24858.]— PebMIT  me,  through  thr  mrdium  of 
your  colnmna.  to  enlighten  "  Siln  Keadrift "'  npon 


ibout  to  oonatmct)  a  cigar-thaped  balloon,  pointed 
at  both  endt.  which  is  to  hsvt^  an  ascending  force 
of  seven  tons,  and  coat  nearly  10  000  dollars.  Jt 
will  travel,  independently  of  wind,  at  a  speed  of 
thirty  milea  an  hoor^  the  motive  power  being  com- 
pressed air,  which  is  accnmnlated  by  machinery, 
and  discharged  at  the  rear  end.  This  air  ahip  can 
be  Btecred  in  any  direction.  Aa  to  its  siie,  it  will 
have  a  length  of  GGft,  md  a  diameter  of  Svtt.,  and 

'ill  be  known  as  the  dirigible  war  baKoon. 

' .  Freyer  Snuia. 


ia  nu  good  for  this  purpose,  for  being  absolutely  at 
right  aulca  to  direction  of  wind  (postulate  ll,  it 
ii  Btrietlj  nentral  as  a  fnlcmm  of  resistance.  The 
hiid  haa  only  iu  store  of  inertia  with  respect  to 
tlie  wind;  and  that  is  not  only  slight,  but  strictly 
terminable^  and  nu  good  for  prolonged  use.  In 
(act.  the  bird  is  a  kite  without  a  string,  and  wonld 
aimply  blow  away  with  the  wind,  falling  as  well  all 
the  time.  A  bin!  in  '-  c^m  "  air  is,  in  fsct,  iu  the 
bidat  of  a  corrent  of  several  hundred  miles  an 
hoar,  doe  to  the  earth's  rotatiou  ;  bnt  a*  it  remains 
in  it  and  goes  with  it,  it  feels  and  can  feel  no  effect 
of  it 

It  is  otherwise  if  we  imagine  the  wind  inter- 
mittent or  constantly  changing  its  direction.  Hup- 
puaeabiid  aailingin  calm  air  tij  be  suddenly  atmck 
by  a  tharp  gnat  of  wind.  It  has,  relatively  to  that 
gust,  a  store  of  mertia  (the  kite  has  now  a  itring), 
and  by  a  aniuble  ditnusiti'in  of  iU  winga.  it  can  re- 
■olvepart  of  the  wind  force  intoa  vertical  prestnre, 
and  rr  get  a  riie  oat  of  it  as  long  aa  ita  atore  of 
inertia  latta— that  it,  until  it  haa  acquired  all  the 
horiaoDtal  spo.-'l  of  that  gust.  Kow,  if  the  gust 
wiU  obligingly  ceare  .uddenly,  the  bird  will  lind 

itself  realored  to   iU  calm  air,  but  with  an  added    . „ ..„, 

koiiontal  speed  dne  f,  the  niit  of  air.  and  tome    oompreased?     Which  way  would 
added  vertical  height  alv,.     Both  these  factors  are    when  compressed,  both  ends  ludd 


Monmouthshire. 

[jisas.]— 1\  giving  description  of  machine  for 
man-flight  (Xo.  124747),  I  partly  thought  thai,  at 
least,  it  would  open  np  new  ideas  for  the  achiere- 
meut.  ,  I  therefore  hopo  that  repliea  will  be  aome- 
what  elaritable. 

Ia  "Crumby"  prepared  to  prove  that  ipringi 
oomprested  faotizontallyeiertall  their  force  down- 
ward*^ _Ib  the  resistance  which  the  aides  of  the 
D  those  springs  downwards? 


TKI  FXBBOnS  OXAZ.ATB  TtmLOtW^ 

r;4M0.]— OS  p.  103.  laat  nnmber,  Mr.  Bottaoa 
objeeta  to  my  "  falling  foul  of  the  Pem»i  Oulale 
Developer."  and  proceeds  to  show  that  in_  kii 
opinion  thia  developer  is  the  "  iewTnj-tnafhinf ' 
w^icb  turns  oM  the  work  most  neatly  ;  at  any  lalc, 
when  he  ii  the  "  scmpatn 

where  developers  were  nnknown,  nndhadnii 
withal  to  develop  my  plate*  bnt  a  moden 
bottle  of  this  developer,  I  doubt  not  that  bef art  it 
was  gone  I  thonld  have  aoqnired  to  mnehdexteiitv 
in  ita  nae  that  1  might  prefer  it  to  other*  when  I 
returned  to  my  native  land.  Bnt  aa  mattera  tie.  I 
must  nofess  I  prefer  the  sodic  snlphite-^wbid 
seems  to  me  to  give  negatives  of  the  moat  mteate 
blacknesi  (the  fine  lines  are  juat  as  if  drawn  Willi 
a  pen  and  ink) — to  any  developer  1  have  tried.  ncA- 
witbstanding  the  fact  that  I  have  in  the  houe  i 
copiouB  anpply  of  certainly  every  chemical  ued  ii 

Sfaotogiaphy,  and  many  others  which  have  not  jet 
ecD  need  in  that  art,  and  that  I  have  spent  iniidi 
time  in  experimenting  thercwitli. 

Ky  experience  with  the  F.O.D.  waa  highly  m- 
Htitfactory.  The  first  time  I  mixed  it  up  then 
must  have  been  some  impurity  in  the  F.O..  for  tlit 
whole  concoction  turned  perfectly  thick — in  fan, 
exactly  reacmUing  pea-aonp  ;  and.  ni*  being  sou- 
tomed  to  develop  my  negatives  in  that  ralmsir 
compound,  I  threw  the  whole  away  with  what  rwd 
I  muht,  and  developed  mv  negative  with  the  SAB. 
a*  Oioal.  Bbortly  after,  1  had  auotJier  attack  of 
F.O.D.  fever,  and  tried  s«ne  more  negatives,  iusi( 
tbis  time  a  perfectly  pure  F.O..  which,  I  was  in- 
fonned,  wai  made  on  pnrpoee  for  the  develnpo. 
This  time,  to  my  delight  (tor  1  had  never  bM 
beaten  before  in  chemical  manipnlatiun,  anddida^ 
want  to  begin  with  the  F.OJ>.),  I  actnallv  p*t 
picture  I  But  what  a  picture !  It  vraa  about  si 
much  like  the  brilliant  negative*  I  bad  been  ^tiaf 
with  the  &SJ).  as  a  wathed^out  tablecloth  is  lib 
the  tame  article  when  newj  and  for  pretty  mtA 
the  aame  reason. 

I  am  perfectly  well  aware  that  if  yon  know  kiw 
to  work  It,  the  F.O  J),  ia  a  very  ucellent  devclc^, 
and,  indeed,  anyone  who  knova  anj-tliing  alwM 
photography  knows  Uiat  it  is  used  on  the  Ccotio^ 
almost  entirely ;  just  aa  the  pyro  developer  is  «Hd 
almost  entirely  amongat  us  Britiabera.  But  it  vast 
be  borne  in  mmd  that  I  wu  not  aiuwering  a  qsay 
by   Mr.    Bottone.    who    knowa    how    to    use  tW 

developer;  but  by '•K.T, 

get  satisfactory  lesulla  whi 

than  I  did.    The  great  objet _  . 

that  the  iroo  solutiim  ii  likely  to  get  full  of  cak. 
if  not  protected  from  the  air.  and  if  the  oxalate  ■ 
impure  the  whole  "biling"  geU  tiiiek:  butwill 
the  8,8J).  yon  can  make  np  a  good  bi>  bi*llt 
beforehand  (it  will  keep  aa  Img  aa  yon  like],  nd 
uae  a  few  drops  to  each  ounce  of  water  ead  UN 
you  develop.  1  don't  think  Mr.  Boltona  can  hnt 
given  this  a  fair  trial,  being  ptevioualy  in  fcv«Mr«( 
the  F.OJ).,  any  more  than  1  gave  tlie  FjOJ), 
probably,  being  previouily  in  favonr  of  the  &&D. 
With  regwd  to  lantern  trautparsnciea,  I  ntOy 
can't  agree  with  Mr.  Bottone  that  ne  <Am 
developer  inawen  but  the  F.OJ).;  for  th«  sodv 
"      gives  matt    brilliant    trKuipnTcnciaa,  M 

-    __-i    y^^ ..41.-..  J...-....f  l.1.Ab«.*Al 


■a  fly  if. 


added  force,  for  ita  addiiional  Kpred  can  be  turned 
bird  find  iteelf,  when  reduced  to  its  orieiBal  apeed. 


h  greater  height:  or  iU  additional  height 
may  be  used  to  increase  its  speed,  so  that  when  re- 
duced to  its  original  height  above  earth,  its  speed    t^atallthi 
of  translation  it  much  increased.    Either  result  is    I       ~    ' 
t  Happing  of  wingii---(inly    pi 


,  ight  aides  no  tendency  what^ 
go  towards  each  other  when  the  springs  i 
'd  ?  Which  way  would  the  spriiwa  fly 
ipreased,  both  ends  auddenlv  got  bee  ?  ,.. 
all  these  cases,  if  the  answer  is  "downwards," 
nothing  more  need  be  laid  ;  but  if  otherwise,  then 
I  think  the  matter  ought  not  to  drop.  If  a  well 
has  a  pulley  over  it,  and  a  bucket  ia  to  be  pulled 
up  by  a  rope  passing  over  that  pulley,  ' 


.at  all  the  pressure  is  on  the  top  of 
pull  the  bucket  up   by  pulling  thi 


the  pulley  if 


the 


1   of   a    , 

gutts  we  have  tupposed  followed  bv  dcsd  calm, 
would  he  C'iUally  will,  though  less  distinctly  repre- 
aenteil  by  a  wiuii  of  varjiiig  force  (or  speed)— th.. 
bird  would  take  n  rine  out  of  each  variation,  plus 
or  minus,  on  tlio  arrrapt  tyeed  of  the  gale.  But 
the  paradiac  of  a  smring  Fiird  muat  be  an  eddy  or 
miniature  cycloni'.  where  it  finda  not  only  plus  and 

the  opn^ile  aidt^.  and  l>y  t^ing  a  direction  acroaa 
the  eddy,  can  get  a  riK  out  of  each  of  tbem.  I  hare 
never  l<«an  to  x-n  niy>etf.  but  have  been  told  that 
blrdt  <Im  «o(  HimrwintinniiuBlvin  calm  weather,  and 
tliatthiTdoM>m<.^t  of  all  in  giuty  weather :  and 
in  sMcli  weather  oiif  may  .ec  cvt-n  land  birda  doing 
a  rr'-HitalJe  pirfi.rii.aiici— crowH.  4Cn  alternately 
tuning  and  facing  tbc  goata  till  carried  along  by 


thia  purpoae,  aa  it  it  certainly  apt  to  beluTBiallL 
Bottone  remarki ;  hnt  the  todic  aniphita  never.  I 
hope  thii  epistle  wont  be  eonsidered  too  loof.  K 
it  u  tlie  Editor  must  curtail  it ;  bnt  tome  kmd  a 
reply  I  felt  bound  to  make. 


[34Bfil.]— EKGLish  photocmphen  icem  to  kan 
so  strong  a  partiality  for  toaw  foiBi  a  Mb«  i 

Eyroideveloper,  that  littia  iafonnatJoa  ii  livaB 
andbooks  of  photography  on  the  metlud  tf  ««k- 
iiig  with  the  ferrous  oial^  derelnper.  I  bsva  t> 
tome  time  paat  discarded  pyTO  for  fcrraw  MfiliM 
which,  in  my  handa  yieldaaatiatacttuTratnJU-fn- 
tially  owin^  no  doabt,  to  the  ftrot  that  ben  bi| 
eiperiencel  tddom  make  any  great  emr  in o- 
posure.  Sometimea,  however.  I  do,  and  the  pbM 
u  then  lost,  whereat  it  mi^t  have  b««a  land,  ael 


weight  of  bucket  is  not  on  the  to,    ,. ^, 

1  am,  therefore,  ttill  inclined  to  think  that  Uie 
ipringi  would  assist  the  man.  The  qucatioti  mav 
be,   '-What   bccomon  of    the  downward  force   of 


ontal  force  against  the  uprigbla  of  the  ma- 

"Scadrift"  ia  probably  aware  that  when  the 
locomotive  was  proposed  to  run  ond  draw  a  liHid 
after  it,  critics  nrged  that  it  conl'l  not,  beeauac 
there  was  oi  much  iircssurc  of  steam  to  drive  it 
liackwards  aa  forwards.  Thin  wa«  true  ;  nevcrthe- 
\e*».  the  locomotive  went  furwardB.  owing  to  in- 
ternal motion.     May  i  draw  \u\  inference':' 

Norfolk. 


£ 


_jd«  the  ferront  oxalate 

fecUy  under  control,  aa  if  thia  can  be 
the  one  only  defect  of  thia  method  i*  lemovM. 
May  I  aak  him  to  kindly  daacribc  hit  maand  it 
working  for  the  benefit  of  Ihoaa  lO^en  of  tk* 
E.V-GLI^H  MECHAJilC  who  do  not  iM  the  Pk^a- 

^'^i^b^'ry.  T.  PnUaa,  XJL 

ON    HTSBAUZJO    RAaEB. 

r:>4)>>i!.1— It  baa  alwayi  ippoaiid  Is  ma  thit 
stability, V which  I moMinon-lUbility  to *»•» 
of  more  importance  in  a  ram  thaa  even  ila_* 
ciency,  and  thai  th 


Oct.  9,  1885. 


ENGLISH  MECHANIC  AND  WORLD  OF  8CIENCE :  No.  1,072. 


123 


■o  inuiy  nuni  ire  luble  hare  done  more  to  biin 
tfaii  odmirmble  muhine  into  diwredit  than  fulDi 
tothiuw  lufficient  witter.  Whit  I  hive  to  w]:, 
then,  vill  chieBy  conoem  atabilityj  bnt,  u  the 
word  "  eBleieDcy  "  most  often  occur,  I  m«j  u  well 
mention  that  it  will  be  oied  in  it«  scientiRa  aenae  ti 
denote  the  relitiun  or  ntio  nf  Uie  wuck  dune  it 
the  power  employed.  The  work  done  will  be  x 
nuny  gftllom  per  minute  lused  to  m»nf  feet,  thi 
pmnr  employed  will  be  so  muiy  gollona  pei 
minate  falling  to  man;  feet,  or  if 
q  =  water  diacharged  per  minuto  from  outlet  of 

delivery  pipe. 
Q  m  wute  water  eaaapiog   por  >  minate  thi 

outer  valve. 
h  =  height  of  outlet  at  delivery  pipe  above 

face  of  water  in  aupply  tank. 
H  =  height  of  larface  of  water  in  aupply  lank 

above  orifice  of  outer  valve. 
Then  the  efficiency  =!    X-rf  •    »   fraction    whidi 


wordi.  from  50  to  70  jHir  cent,  of  the  iwwer  cBi- 
ployea  in  the  nun  ia  returned  in  irurk  actually 


done.  Fig.  1  abowi  the  vaiioua  jiarts  of 
by  no  meana  pretoudi  to  vibiliit  the  bi 
tnent  of  them.      We  will  call 

A  the  motive  column  or  drive  pipe  t« 


,  aupply  tank. 
B  the  delivery  pipi 


Ethei 


r-ball. 


G  the  air-chamber,  which,  for  the  prcaent,  we 
will  leave  out  of  consideiatjon,  or  auppoac  it  to  be 
£Ued  with  water. 

The  eiperimeute  giveu  below  were  made  by 
~"    ~  '"'  anpplieii  by  a  maker  of  high  re- 


It  haa 


pi  --  , 

length  of  drive-pipe,  32  yard*  ;  inatde  diameter  ol 
drira-pipe,  3-iuin.;  vertical  height  of  delivery 
pipe,  87ft. :  horiiontal  length  of  delivery  pipe,  800 

oater  valve,  4-5in. ;  inside  diameter  of  aeat,  3-Sin. ; 
kverage  weight  of  valve,  Sjlb. ;  diameter  of  anift- 
bale  (in  vaTve).  -02Sin.;  area  of  opening  of  inui 
Talre-giating,  -2  aq.  in. ;  capacity  of  air-ball, 
nllont ;  capacity  of  air  «hamber  about  half  a 
fanperial  pint. 

It  will  be  observed  that  the  drive-pipe  is  both 
long  and  higb,  aa  compared  with  the  daliverr 
whuh,  wc  ehail  see,  materially  inoreaaea  the  difG- 
enlty  of  recoil  nnd  the  chance  of  stoppagea. 

To  eatimata  the  time  oconpied  by  variona  por- 
tioTu  of  the  Btroke,  an  indicator  was  employed,  like 
thftt  mentioned  by  Marin  aa  having  been  Died  on 
nuna  by  K^telwein  ao  long  ago  a*  1828.  A  faori- 
lOntsl  pencil  is  liied  to  the  top  of  the  apindle  of 
the  outer  valve ;  a  cylinder  cauaed  to  revolve  by 
clockwork,  and  hnving  a  ribbon  of  paper  wrapped 
nmnd  it,  ia  then  brought  up  to  the  pencil  point. 
Aa  the  valve  makca  its  up  and  down  atroka,  the 
pencil  traces  a  oontinuoua  line  oo  the  paper,  horl- 
■ontal  during  the  open  and  dose  periode,  sloping 
a  DUT\-ed  during  the  rise  and  fall. 

How,  to  return  to  our  Egnre.  Soppoaa  k  iboke 
has  juat  been  nude;  C  ia  closed,  Dli  open,  bnt 
only  for  an  instant,  for  the  foroe  of  impwt  on  D 
Ii  Boon  spent,  and  diiwn  it  cornea  again  nndai  pce»- 
■nre  of  the  column  in  B  j  in  it*  deaoent  It  pMHM 
on  the  water  in  A  and  below  C,  and  glTM  tt« 
former  a  backward  motion  whioh  it  rataini,  by 
rittnc  of  its  inertia,  for  an  inatant  after  D  hal 
dosed.  Thia  leavea  a  more  or  leaa  perfect  nontOB 
below  C,  ao  that  the  atmosphsrio  presBDre  ahore  1^ 
aided  by  its  weight,  can  force  it  down  in  nadmea 
for  another  atrukc.  The  whole  body  of  water  In  A 
baa  been  pusbcl,  or  lathei  flnng;  back,  so  to  ipM^ 
towaida  the  anpply  tank,  and  thi*  simplr  b«  the 
'  descent  of  the  inner  valve  through  a  het^toaUM 
than  half  on  inch.  There  ia  thns  a  sort  at  see  mm 
or  oacillatory  movement  kept  up  betwein  &•  two 


coil,  thongh  alight,  is  easily  apparent 
Now  it  is  evident  that  stability  oi 

■rorkiag  depends  on  thia  r 

of  recoil  will  depend  on  (] 


baok         __^ ^ 

delivery  in  turn  driving  the  motive  back  a  shorter 
distance.  Thereeoil, 

recoil,  also  that  the  foi 

.  ,      -   . abov. 

rertical  height  of  B  ;  (2)  the  prompt 
suddeu  dosing  of  D  ;  (3)  and,  lastly,  on  the  □ 
nf  water  in  A  that  has  to  be  moved  or  flung  back. 
By  (1)  we  eec  why  it  is  that  until  the  delivery  pipe 
ia  fuU  up  to  a  certain  height  the  ram  will  nut  work 
at  all,  but  has  to  be  kept  going  Ly  the  foot,  for 
there  is  not  pressure  above  D  to  cause  sufficient 
recoil.     It  eiplaina,  too,    "       „ 
often  found  in  the  worlcing  of  "a  ram  when  it  has 
been  msdc  to  deliver  to  a  higber  level,  as  well  is 
the  mischief  retnlting  from  tapping  Che  delive 
pipe  Ly  a  branch  at  a  lower  level  jTl)  and  (3)  sht  . 
wSy  it  is  that  rams  with  low  fall  and  high  lift 
often  work  weU  in  spite  of  ball-val' 
andothrr  defects.     It  is  better  to 
availa1iiefall,thantohBvethepowe 
thia,  for  reasons  to  be  given  below,  specially  ap- 
.,1.-—  .„ .  _,;.v.   ([,j  ordinan'  sized  ai-  -' ■-  — 


high  1: 


Of  no  less  importauc 


lized  Bir-ohamber. 


their 

ftuppose  at  Ii  we  hi 


its  prompt  and  sudden  e 


Kuppose  at  U  we  have,  as  is  very  common,  a  biill- 
\'alve!  the  ball,  instead  of  falling  promptly  and 
verticaUy  as  it  shoold  do,  is  apt  to  fall  uUiquelv, 
resting  for  an  instant  on  one  side  of  it«  seat,  and 
lu  allowing  the  pressure  of  the  delivery  column 
icase  gradually ;  thua  the  motive  column  is  presi 
'.itber  than  flung  back,  and  the  remoi^d  of  pressi 
Tum  below  C  is  imperfect.     It  cannot  be  too  much 
nxisted  on  that  the  action  of  both  valves  must  be 
that  of  a  guided  piston  iooapable  of  any  but  an  up 

id  down  motion,  for  everything  depends  uu  thei. 

Lieing  BUddenl}'. 

Fig.  2  represents  an  eicellentform  of  inner  valvi 


V_7 


used  by  one  of  our  best  makers.  The  Songc  a  b 
forms  the  face  of  the  valve  which,  when  worn,  is 
easily  gtound  on  its  seat ;  the  legs  serve  as  guides 
lo  prevent  lateral  motion.  I  nss  a  spindle  valve 
guided  above  and  bdow,  and  having  its  face  lined 
with  iudiarubber.  Under  a  pressure,  usually  of 
118ft.  this  lasts  only  6vo  or  six  months;  but  is 
easily  renewed  at  the  coat  of  a  few  pence,  and  has 
the  great  advantage  while  it  lasts  of  being  perfectly 
watertight.  It  should  be  remembered  that,  with  a 
leaky  inner  valve,  the  water  is  escaping  from  the 
delivery  pipe  during  considerably  more  than  half 


likely  t, 


a  that 


cedoce  efficiency  than  a  leaky  Ol    ._     ._. .. 

.  known  a  ram  work  well,  though  the  water 

spouted  thiDogh  the  outer  valve  when  cloaad. 

And  now  to  paaa  on  to  the  air-chamber  Q.  It 
iinpeara  that  all  the  eaily  rama  were  withont  it. 
Uontgolfler  does  not  nantioa  it.  Qenenl  Hocin, 
-  *^' •-  —  "Henhlnrf  for  lt-"^^^^^  Water 


alone  prodnce  a  leooil).  "  Thia  cansea  ■  recoil  of 
the  water,  which  momentarily  diminishes  the  pres- 
sure in  the  pipe  below  the  pressure  due  to  the 
statical  head.  This  aasiata  in  opening  the  outer 
valve."  BtrangeJy  enough,  the  writer  jtut  before 
has  repeated  that  very  common  fallacy:  "The 
outer  valve  is  of  greater  weight  than  the  statical 
pressare  of  the  water  on  iti  under  aide,"  in  which 
case  any  outer  valve,  instead  of  S}]b.,  should  weigh 


IB  accnrate  Tod- 
nners,"P.rtI,): 


sinks  hy  its  own  weight,  and  the  action  is  renewed, 
A  small  auiiliaiy  cbamtwr  is  sumetimea  added  OOD- 
taining  air ;  when  for  an  instant  the  water  comea 
to  rest,  the  compressed  air  recoils,  and  occnpioa  a 
larger  space  than  it  did  originallv.  Thus,  the  prea- 
euro  below  the  outer  valve  is  Icuened,  so  that  it 
descends  more  readily.  Ranldne,  in  bis  "  Prime 
Movers,"  says:  "When  the  energy  of  the  mass  of 
water  in  the  supply  pipe  is  so  far  expended  that 
its  pressure  can  no  longer  keep  tbe  inner  ball-clack 
open,  nor  the  waste-clack  shot,  then  the  inner 
ball.clack  shuts,  the  waste-claok  opens,  and  the 
operation  begins  anew.  Joseph  Mont^lfier,  the 
inventor  himself,  seenu  to  have  suppoaed  that  the 
outer  valve  fell  by  its  own  wei^t,  for  in  the 
account  he  gives  of  his  invention  in  the  Joarnaidei 
.1/i'n«|I802)heeays:  "The  iuner  valve  sbnta, and 
tbe  motive  and  delivery  columns  return  to  their 
state  of  rest.  Their  previous  velocity,  by  means  of 
which  they  had  shut  the  outer  valve,  no  longer  ex- 
isting,  it  drops  by  its  own  weigbt,  and  by  its  fall 

There  are  but  two  explanations  given  of  tbe 
drop  of  the  outer  valve  in  all  the  works  in  Knglish 
thst  I  have  seen.  One  attribntes  it  to  the  weight 
of  the  valve — an  absurdity  that  we  need  not  atop 
to  notice ;  tbe  otber  to  the  re-expansion  of  the  air 
in  the  chamber,  and  I  must  confess  that  until  two 
years  ago,  when  I  happened  to  come  across  Morin's 
bunk,  I  accepted  the  latter  view,  which  seema  to  bo 
supported  by  such  high  authority.  Yet  one  need 
but  watch  the  same  ram,  working  with  and  wiUi- 
lut  air  in  the  chamber,  to  be  convinced  both  t^ 
ve  and  ear  that  this  view  ia  altogether  wrong. 
I'here  can  be  no  question  with  those  who  have 
een  it  that  the  valve  falls  with  more  force  and 
immptituds  without  the  air.  It  is,  indeed,  almoit 
liffieult  to  atop  snob  a  ram,  whereas  many  rams 
rith  ordinary  air-chambers,  are  but  too  prone  tostsp 
of  themselvea.  The  air-chamber  dues  not  assist  the 
eciiil — it  moderates  it.  Its  flrat  and  obvious  effect 
I.  of  course,  to  lessen  the  violence  of  impact.  The 
"' — ,  instead  of  striking  on  rigid  metal,  atrikea  a 


leldini 


The 


r  falls  < 


M),«UntiNtottHb^ 


notably  by 
■lehaa--- 

_'ily,  bnt  n 
be  to  dimitiiah  thv  shook 


t  OMd  Iq' nme  makea, 
and  AmDi  la  Bn^ud, 
nnity  of  iMl^  ft  thd- 


1  opportunity  of  iMl^  ftti 

u^y,  bnt  Tomarka  Uut  iti  frtiaW.  Aft  n 
)  to  dimiaiah  Iho  shook  tmK.  the  aM>g  at  i 
•uter  valve i  IliBt it  aAifdi^OM —    '' 


Lntsneously  ;  the    blow  .     

This,  in    itself,  diminishes    the   recoil,  which   i 
alwsjB  in  proportion  to  the  force  of  the  impact.  In 
fact,  a  part  of  the  energy  of  the  stroke  is  stored  in 
the  air,  and  the  gnestioD  arises  when  and  how  doaa 
it  restore  it  7  I  believe  it  is  restored  in  moderating 
the  force  of  the  recoil  thus ;   At  the  moment  when 
le  inner  valve  closes  and  the  motive  column  ia 
intinuing  ite  retreat  by  inertia  only,  at  that  rery 
inatant  there  would  be  a  removal  of  pressure  bdow 
the  valves,  and  the  drop  would  take  place  if  there 
-re  no  air-chamber;  but,  when  there  is  air,  the 
pandtng  air  follows  up  the  retreating  column. 
il  prevent*  any  vacuum  or  sufficient  removal  of 
lasiire   till  it  has   expanded  to  or  below  atmo- 
leiic    pressure.    Thus,   nut  only    is    the  recoil 
flf  feebler ;  bnt  the  removal  of  pressure  in  con- 
sequence of  that  recoil  is   more  enidnal  and  Isaa 
iplete.     As  the  air  moderated  the  positive  prea- 
3  when  the  outer  valve  was  on   the   point   of 
eloalng,  so  it  moderates  the  negative  pressure  when 
it  is  on  the  point  of  opening. 

In  the  diagrams  taken  bv  the  indicator  dcicribml 

kbove,  the  most    notioeable    effect    of    the  with- 

dnwid  of  air  from  the  chamber  is  the  shortening 

of  Um  oloM  period  of  the  ootcr  valve,    la  my  ram 

it  il  ahortened  by  qoitc  one-half  as  compared  with 

the  Bwne  atiaka  when  the   chamber   is  supplied 

iriili  air.    ^u  open  period  ia  lengthened,  but  by 

nol  toon  than  cne-tenth,  and  less  with   a  short 

Aohi  Ann  with  a  long  one.     A   cunscquence  of 

Hbh  li  HI  inoieaie  in  the  number  of  strokes  per 

■Iwt^  and  they  Increase   more  rapidly    as   the 

^>^  li  AfTrtfff'  i  thus  a  rate  of  60  strokes  per 

wift  th  was  raised  to  52    hy   the  with- 

r>f  the  air,  Sa  WW  ndsed  to  Tn,  75  to  92,  90 

With  »  long  stroke 


te.    WIlbMitBirthsdeUvery  » 

wfas  to  the  outer  valve  being 

'  tt*  watte  la  also  ^rsatai— 

la  fantnr  oC  no  mir.    And 

%  long  stroke  in  all  caaee 

n*  delivaiy  !•  alwayi 

■ti<  ■".  <  -'  <lei  in  BTOpo*- 

.  i..:..  '  .     atwlilohthe 

Stheinonaaoofeffl- 

■  'liingi  ■*»  •*  M 

roHodby  the 
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■&S  u>  "i^I :  at  7'>  etrokpa.  from  -33  lo  i>a;  the 
dcliniy  and  ruve  being  rMpeetiTclr  with  air, 
liil.  !»— l-il.  -4— «-.•;'.  ■;-.i  jaUna*  ptr  miDnM: 
withoDt  lir.  l-rr.  14— loT,  n-a— 1-3.  A-i.  TheM 
GniM  Vv*!<i.  '-f  niimc.  vur  vith  ihe  site  of  ihe 
^Knber :  Aej  >«rr*.  tauwerer.  to  tbuw  a  genei^il 
principle.  <>I  what  »««.  ibtn.  it  miy  be  aiked,  a 
mn  ur-chunbtr  if  it  ni.:  only  interferes  vilb  the 
Ncoil.  Imi  ledncM  hiith  delivetj-  ind  efficiency. 
In  ihe  fi»t  pUce  i;  ii,  it  Morin  ayi.  a  moat  cod- 
vcnimt  meant  -A  taptilring  air  to  the  air-ball. 
Air  U  abiolaiily  ntotstaiy  there,  and  being 
Mon  abiorb«-l  und^r  the  greii  prevure.  necda 
ouutant  rnievil:  but  fuc  ihu  puitiote  a  ehuD- 
ber  Au  jtnall  3«  to  be  hamlets  would  lerre 
a«  well  ail  a  larger  tme.  And  n«t,  there 
■re  caae*  where  ■  verr  lunz  Etroke  is  peimis- 
dble.  the  lar|»:>t  juisfiblc  delivery  being  dciired 
vithoot  regai^  Iiiwmm.  With  such  a  stroke,  there 
b  little  tear  of  insufficient  recoil.  An  air-chamlxi 
will  [hen  )«  n^fnl  in  ut-ing  ibe  machine  fnmi 
iajanoiH  ihocki.  ii"r  will  it  matrrially  allcct  the 
•Sciencv.  In  ahnn.  what  I  hivr  df  ired  ti>  point 
ont  in  ifiii  paper  ii.  ihM  the  aiT.<:hunhi;r.  pmbably 
from  mistaken  view*  nf  it*  effect,  it  oft-t  made  too 
large,  and  that  in  thii.  nniplol  with  e^ccesa  of  fall 
fn  prDpanion  tn  lift  and  th»  an  of  ball,  or  other 
ongnided  valve*,  lie  all  the  cauae  uf  inatability. 


PH(»SPHOSESCEHCE  OF    THS    BSA. 
[i-lwa.;— The  appearance  of  N'uctiluca  on  Ihi 

Uie  water.    1  have  never  utnened  any  until  wan 
weather  ha.'  fairly  ret    in.  and  a    giiod   rpell   c 


appruachcf.  they 


appears    i^f  be  a 

their  dcrelupmeDt.      Aa  wiotei 
gradually  dihippear. 

Several  time!  lauly  I  have  eaptared  but  few 
when  Ujing  a  snrfaoe  tow-net:  but.  walking  ~~ 
the  beach  at  mid-d-iy  la-i  Sundav,  I  caught  ai, — 
of  indicaii-ins  of  iheir  pretence,  and  by  just  atoop- 

iag  down  and  lilliDg  a  Iwittle  that  1     '  " 

lure  in  my  pocket,  1  fuond  that  1 
■Imple  manner  toktti  .-i  large  quantity.  On  getting 
home,  1  pat  them  intu  a  thalluw  diah,  and  watcbed 
them' in  the  dark. 

Villi  ihein  were  crvcral  little  jell;  fi«hea 
(Arror.  Cylipjii.  In:, ;  and  Ihe  moremeDta  of  theae 
vere  plainly  discernible  by  vivid  trai'  '  ''  '^~ 
Bcmoving  these  ttitlvM*  ere^turcE, 
minnte«  ue  Xuctiluca  <ettl«l  donn  in  peace  and 
darkncH. 

I  have  jnal  now  had  another  look  at  them.  The 
darkueae  of  the  room  wa*  nnbruken.  Standing 
doee.  I  abonted.  whittled,  ung,  clapped  my  hands 
and  made  other  nuiaea  without  eliciting  a  lingli 

Tapping  the  table  clow  to  them  brought  on 
Baahea  from  two  orthrce  iudividoals  \  then  tapping 
the  dith  tmatity.  a  beautiful  flMh  promptly  ap- 
peared along  the  surface,  and  when  I  agitatMl  the 
mui  with  a  (TTinge.  the  whole  omenta  of  the 
Tsaael  beeune  brtt^hily  opaleacent. 

I  am  writing  this  in  great  baite,  and  have  only 
tine  tdadd  tlial.  if  "  Landbird  "  will  cummunicale 
wUh  me.  I  will,  with  macb  pleaiuie,  tend  him 
■ome  living  tpecimeDC. 

W.     a.     SbrubaolO. 


^)>?*>1.] — A  ^fJOET  time  ago  I  nodced  an  in- 
quiry fur  a  E'>t-air  iii..ii.r.  suitable  for  driving  a 
Mwing  machine.  Ac.  The  only  replv  waa  a  refer- 
ence tu  "  DeMLancl't  Natural  PLiluaophv. "  in 
which  there  i>  a  diagram.  Ore-  of  ^lirliug  i  aii 
cnfine.  Of  eonrsc  an  engine  tvnld  be  made  fnu 
thu  deacripiiim :  but  it  w.iul.I  bv  vtiy  eipenaivc  fo 

make  ill  the  diderent  paiiem!  and  to  procure  th 
CMtingi.  Now.  what  1  wish  t'l  fUggeat  i>.  tha 
■ome  of  iboie  pentlemen  who  adveniM  in  "  Onr(. 
and  acpplv  inch  a»eful  calling*  for  t^mall  work. 
chonld  take  up  thii  subject,  and  fnpply  a  >et  of 
efaeap  cactingt  inearly  all  c(>uld  te  dune  in  irtin^ 
for  an  engine  of  ihii  dercripiion  which  wonlddri 

a  Kwing  ma<.iine.    llkii  engir "'    

br  any  fad-   ■-'    " - 


■ithi'T  gu  or  paraffin  oil  could  be 


number  of  line*  of  force,  and.  therefore,  to 
give  the  mat  E.M.F..  though,  ai  Mr.  Eavea  [nints 
---  'here  is  little  diSerenee  as  regard*  the  price  of 
ro  method*  in  a  d>-namu  of  the  (iie  he  men- 
tions (lu-lighter).  I  think  it  pntsible  that  in  larger 
lynamos,  or  in  alow-speed  dvnimof,  with  arma- 
ure*  of  a  large  diameter,  to  which  I  think  the  con- 
tractions I  described  are  more  especially  applic- 
able, the  price  per  weight  of  the  ring*,  owmg  to 
greater  waite  in  atamping.  might  be  increased, 
""th  reference  to  faatening  the  wire  of  the  core, 
ratorr  to  winding,  the  end  of  the  wire  i> 
1  int.;  a  small  hole  drilled  in  one  of  the  end 
„  a:  the  wire  is  then  bent  over,  and  may  be 
wound  on  the  bobbin  with  anv  nece«sarv  degree  of 
'  in.  till  the  bobbin  ii  ful^  and  the  wire  level 
with  the  Hangea.  AI  intervals  during  winding  two 
ir  three  atrandt  of  the  wire  may  he  aoldered 
:ogether.  and  the  wire  mav  be  faatened  down  at 
the  finish  in  the  same  way.'  With  due  care  the  wire 
may  >je  kept  wotmd  cveulv  during  the  whole  pro- 
cej>,  and  the  bi>tibin  having  been  turned  perfectly 
birtore  starting,  the  wire  should  be  perfectly 
and  Ihe  armatnre  perfectly  balanced  a'  '*-  - 


ruction,  it  i*  of  eoane  ii«>Dwible  to  Ihb  ta 
opinion  of  it*  merita  *a  a  aaxMy  lamp,  it  it  poi- 

r.  Wood's  bert  conne  ironld  be  to  get  a  petbct 

aimplete  lamp  made,  and  hare  it  thunnMi 

tested  in  a  lamp-teating  apparatna  auch  aa  ii  En 

)me  collieriea  for  that  pnrpoae  ;  or  he  lai^ 

tg  the    lamp  before    tho  notice  of  the  Ri^ 

uniision  on  Accident*  in  Minna,  if  that  lianid 

body  have  not  already  finished  theirnnnonaricaU)- 

protracted  labour*. 

Sept.e».  Ivtma. 

COKFOUVS8:  ABX  TSXT  A.  SUOClHi 


StaSord. 


a.  E.  BomtML. 


QEBKAir  LATHE  APPABATUS. 


^our  readers :  they  are  also  by  Mr.  W;.li.  of  Berlin, 
Those  agent'i  ailvertitemeul  api>eara  in  vo 
•f  Sept.  IKlh. 
The  Fig.  i*  a  dead-centre  chnclc     Here  th 

which  usually  revolves  rrmains  siatiimaiy.      

id  is  removed  from  Ihe  pullcv  on  the  mandrel 
u^licate  on  the  nose  of  the  mandrel.    Thut 


millii 


the  dri* 

Iv,-* 

n.nnd 

thP 

nandrel 

rii 

a  frame  wi.h 

pindle 

oca 

lonnted  upon  a  slide  which  cd 
i  required  in  roiral  fluting,  b 
Dttiug:  the  whole  apparalu* 


tower  witbk>ut  gearing  :  the  appa 
considerably,  and  would  requin 
I  be  capable  of  being  withdrawn  a  long 

iotis  to  know  whether  Reichel's  method 
g  screws  is  new  to  our  praeiieal  men 

7.A.K. 


an  eTpreHion  of  opinion  regarding  the  < 
^n  illuminating  properties  which  ne  cli 
liDLDg  lamp  he  ha*  inii-ented  or  devised. 
'he  "  acqiusition*  "  he  er 


acqiuaitii 
certainly  very  valuable,  though  the  illi 
give*    of    it*    penetraii' 


aKAMMB  ABKATUBSS. 
(WS-a.;— I  TH.1NK  Mr.  Eaves  for  replying  t. 
letter  -JlTi".  and  eniirely  agree  with  him  as  f.i  ih< 
high  electrical  efficiency  of  >heel-iron  ring  cores  ii 
eompariiiin  with  th.n«  of  wire.  I  think  tluit  where 
the  tinge  caa  1-e  easily  nbtalned  and  used,  they 
Bake  the  crarot  approach  to  a  perfect  core  Ihat 
theory  and  (practice  can  point  ont.  It  was.  bow- 
•rer,  the  ■ib;-*:  <.f  mv  letter  to  describe  a  method 
at cuBSir'-.ctin^-  aT:.:.:tr^  which  should  be  elec- 
trically ar.d  ii.ecKwnically  pwd.  as  regnrds  the 
■if  iLt  i-.Tc.  not  withstanding  its  Iving 


y  the  lea 
amp  gives  a  ■■  brillinnt  whito  1 
<r  (I  assume  the  comparison  ' 
uual  iiandardspcrui  candle, 
the  lamp  is.  in  that  reS|<ecl.  1 
e  that  h 


-     -Mil..    Coal 

W 

1 

1 

5*3     4,i;iO     l,**l 
Average 

3*4 

192      ^ 
rJ3      63 

5S 
66 

ft* 

1  i  : 

1    !  t 

The  above    table    ahowa    the    lowest   ill  ii 

higheat  and  Ibe  average,  for  a  whole  linkafe*' 

ids  which  use  nothing  but  the  best  WeU<«L 

lonth  of  July  laat.     I  will  nuw  gin  Ih 


link  of  Jumbos  which  use   Welsh  a 


inferior  coal  and  other  diaadvaatiiK,  ik 
beat  the  compounds  f»ur-t«nlhsaf  apoad 
'in  coal  and  Is.  2d.  per  ItiUmilessie^iwe. 
again,  the  compoundii  are  veiydiSnhi 


hnreWMbsti 

ral  hundred  .vards  before  they  cam  ibVL  TUs 
■ry  dangerous.  Another  point  is  thatthtvhnc 
pH  hooks  and  links,  or  some  otha  ten  <l 
nies.  in  their  hiaal-pipes.  They  hare  s  M 
.re  than  the  Jnmboa.  Koi  ifth 
beat  ihem.  which  are  the  p(M 
wolve*  tnat  ever  ran  on  the  1..  i  N.W  whilut* 
one  of  Ramabutiom'B  do.  which  arethebcatnto* 
hadsofar?  Why.  they  wuuld  beat  then  if  «q 
had  the  samepresanre  l|i|b.  per  mile,  andtlliM 
3s.  per  IM>  mile*  in  cost. 
Of  late  at  least  one  a  day  h:ts  broken  Am.^ 
order  has  come  out  that  thej  DUIMI 


Jumbos  c 


in  to  point 

t  attention   thi 


danger  I,  a*  aa  a|BB' 

ii..  that  the  oos^iU 

repair*,  that  other  oriM 

ilSSli 


vtion  that  ther  shoaUlM 
r  to  go  out  iritli  Ihtdt  H|to 
'.  or  face  another  ilinw  fr* 


From  thi  at* 


-Of  wire. 


ire.  fVim 


iT-^.-^rily  >«  ninile  of  ai 


It  "  of  1-candb 
be  made  with 
■n  1  should  ._. 
tw  couunended. 
■■n.ugh  spet 
men  lo  the  Ellia  Lever  competition. for  an  imper- 
fectly-made lamp  would  aisure-Uy  militate  against 
any  chance  of  aiJiieviug  suiisfactory  rcsulu.  even 
if  the  [<rinciple  va  which  it  was  con*tructed  was 
(Tootl.  Probably,  its  roughness  hr.s  cintrihuted  to. 
if  it  has  not  Iven  the  sole  cause  of.  its  rejection,  as 
the  trials  to  which  the  licvcral  lauips  sent  in  for 
competition  were  subjected,  were  necessarilr  of  a 
verv  severe  kind. 

Mr.  Wi<od  dilates  at  Icn^h  on  the  light-giving 
properties  of  this  lamp,  which,  of  ciiursc.  i>  a  matter 
of  great  importance  :  but  what  is  of  still  greater 
"  behaviour  in  a  mixture  of  liretiamp. 
ition  whatever,  and  m 
a  to  the  principle  of 


run  to  Carlisle. 

driver,  wish 

cannot  get  thi 

and  they  have   

in  a'dangerons  state. 

is,  take  a  strange  enginL    _  _. _____ 

caue  very  often  regn&  engines  faavs  k  ktf 
out.  and  the  men  are  aeveral  daya  bcfDRtk?^ 
their  own  engine*  agaiil. 

Sow  engine-men  have,  beaide*  their  oal  fr 
fecta,  to  rectify  the  defect*  of  evervbady  *llt 
line,  and  I  contend  that  everrtfaiag  iltaDM  VeAm 
to  avoid  irritating  them  and  flinging  themaf  lii^ 
balance.  Thi*  ii  a  point  J  bring  again*tthtM- 
poimd*  :  they  mn*t  be  favoured,  and  all  tbt  iri* 
engine*  mnit  wait. 

The  above  are  facta,  and  opinion*  ii<  an  MflK' 

In  Fkwonr  of  ut  Old  Bmb 

coNTiinroirs 

|S48ii;i.]— I  UAvs 

signed  Henry  Prince. 

pecially  because  ._ 

[hat  this  correspondent  haa  imdertahan  _. 
upon  thi*  important  question  of  oontinnDiis  kota 
returns  without  being  aoqnainted  with  cw  t* 
preliminai    -    -  —        - 

On  the  ■ 
issued  a  t 


form  cEi 


atiabetOT,  ^ 
inldbe  ofa^ 


that  the  infocmi 

and  arranged  ao  as  to  be  ei^ 
t  should  be  limitad  to,  and  ■it* 
which  the  safety  of  the  Hate* 
concerned,  and  directed  Ihat  the  replies  ihuoli* 
future  return*,  be  given  nnder  the  urcefoUvrif 

1,11  "  Failure  or  partial  failnre  ri  the  wl^a* 
brakes  to  act  when  required  in  ca*e  of  *B  flsdatf 
to   a   train,  or  a  mVllnioti   between  trai"  ti*i 
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(2)  "  Failure  or  partial  failure  of  the  cuntinuoui 
brakes  to  act  under  ordinary  circumstanceB  to  ftop 
a  train  when  reijuired. 

(8)  "Delay  in  the  working  of  trains  in  conae- 
quence  of  defects  in,  or  improper  action  of,  the ' 
brakes,  diBtingnishing  whether   they  arose  from 
XMglect  or  inexperience  of  servants,  or  failure  of 
machinery  or  material." 

1^.  Prince  evidently  knows  nothing  either  of 
the  Board  of  Trade  circular  of  April,  1880,  nor  of 
the  three  heads  under  which  the  failures  arc  to  be 
reoorde^  for  he  asks  if  Mr.  StrottoD  is  "perfectly 
nnpreindicod  in  his  vi&wa  in  bringing  forward  this 
second  clause.'* 
'  It  ia  hardly  necessary,  for  me  to  say  that  my 
Qpi^ns  on  the  brake  (|ncstiun  are  **  perfectly  un- 
prejudic^"  and  I  certainly  took  no  part  in  draw- 
ing up  the  Board  of  Trade  circular  of  1880. 

Clement  E.  Stretton,  C.E., 

Leicester.  Vice-President  Aii.R.S. 


BRAKES. 


[24870.]— Having  read  some  remarks  made 
by  Mr.  Henry  Prince,  M.S.A.  (p.  102),  I  would 
like  to  point  out  to  him  that  '^  failure  under  ordi- 
nary circumstances  *'  means,  for  example,  when  an 
np  express  runs  right  through  iCentish  Town 
•tetion,  because  the  brakes,  which  were  all  right 
at  the  previous  stopping  station,  had  somehow 
flOKie  wrong  without  apprising  the  driver  of  that 
fikct.  If  a  train  had  been  standing  in  the  station 
that  would  have  been  a  ''  failure  in  a  case  of  emer- 

Einej,**  and  a  collision  would  have  happened,  as 
onareds  have,  through  the  failure  of  the  vacuum 
aystem.  "  Failure  under  onlinary  circumstances  ^ 
doeanot  mean  ** burst  hose/'  nor  "extensive  re- 
newal of  certain  cla«ses  of  brake  " — matters  which 
are  connected  purely  with  the  manufacture  of  the 
brake  appliances,  with  which  the  Board  of  Trade 
has  nothiug  to  do.  As  Mr.  Prince  is  evidently  an 
anprejudiced  questioner,  and,  above  all,  quite 
honest  in  his  question^,  miglit  I  ask  him  ^vhcthor 
"  M .  8.  A."  means  anything  more  than  the  ability  to 
pay  two  guineas  a  year  ?  Nun.  Dor. 

THE  ACCIDENT  NEAB  EDGE  HHiL. 

[24871.]  — Your  oorroRpondcnt.  a  "Railway 
Servant,*  page  lUI,  will  be  glad  to  know  that  when 
the  charge  of  mansbinghter  against  the  signalman 
was  investigated  at  the  Prcscot  Petty  Sessions  on 
Tuesday  last,  the  medical  evidence  proved  that  the 
deceased  die<l  from  c<m8umption  and  pleurisy  rather 
than  from  the  effects  of  the  railway  collision  which 
occurred  lost  April.  Why  this  fact  was  not  dis- 
covered bv  the  coroner's  jury  before  the  verdict  of 
manslaughter  was  rcturneil,  is'  a  question  which 
■hould  receive  the  attention  of  the  proper  autho- 
rities. Clement  E.  Stretton,  C.E. 

Ijeicester,  Oct.  3rd. 


BAINBOW. 

r24872.]---ON  Sept.  2Hth  I  observed  a  very 
brilliant  rainbow  with  a  sccoudiiry  1m>w  above  it. 
The  colours  of  the  primary  bow  were  very  vivid, 
And  what  rendere<l  it  rumarkalile  was  the  presence 
of  three  violets  and  three  greens.  There  was  the 
primary  bow  containing  the  ordinary  spectrum,  but 
inaide  the  violet  there  was  a  dirty  green,  inside  of 
irhich  was  a  bright  violet,  inside  of  that  again, 
another  dirty  green,  and  inside  that  another  violet 
digbtly  fainter.  Altogether  there  were  three 
▼iolets  and  three  grcxais.  I  have  searched  books 
txeating  of  the  subject  for  an  explanation  of  the 
eanso  of  the  ronetition  of  thotfe  colours  in  vain. 
Woold  *'  A  Fellow  of  the  Royal  Astronomical 
Society"  kindly  help  me? 

Edward  K.  Neleon. 
Shetland,  Sept.  noth. 

MTJSIOAJi  SCAIiE. 

[2-1873.]— Ix  No.  1040  Mr.  Hardie  closes  letter 
24195  about  the  difference  between  his  "  melotlic 
and  the  harmonic  scale    with  the  words  "proof 
imentaL"  Evidently  this  mehxlio  scale,  evolvc« 
perfect  fifths,  finds  favour  in  his  hearing,  and 

theoretical  objections  will  shake  his  allegiance 

to  it.  I  therefore  tried  t-o  hear  it  on  a  mimochord, 
but  in  so  disjointed  a  form,  could  not  fairly  judge 
of  its  effect.  Colin  lirown's  voice  harmonium  at 
the  Inventions,  however,  has  ena))led  me  to  hear 
melody  with  these  intervals,  and  the  result  is,  as  1 
expected,  worse  than  ^th  even  temperament.  It 
is  easily  managed,  as  you  have  simjjy  to  use  nil 
white  keys  in  the  scale.  No  one  supports  Mr. 
Hardie  in  upholding  tliis  scale  ;  but  it  should  not 
be  a  matter  for  surprise  if  we  found  6ome  ears  with 
a  preference  for  it,  after  the  conclusion  Mr.  BUis 
iniTes  atr— viz.,  that  the  musical  scale  is  not  one 
but  diverse ;  not  natural  but  artificial,  tmd  not 
neceaaarily  fonmled  on  laws,  but  very  capricious. 
This  ia  difficult  to  Ijelieve :  but  Mr.  Ellis  bases  it 
on  fMCtB,^  It  would  be  interesting  to  know  if  any 
ihow  this  preference,  and  the  voice  hiirmonium 
wHl  easily  test  the  point,  as  this  melodic  scale  is  as 
'*    played  aa  the  natural  one.    Unfortunately, 


125 


the  top  E  flat  is  cj'pheruig,  and  cannot  be 
silenoea  without  opening  the  instrument. 

This  is  my  first  look  at  the  voice  harmonium. 
The  natural  keyboard  is  a  splendid  arrangement, 
and  I  could  soon  learn  to  use  it.  Do  voices  and 
strings  change  to  the  grave  form  of  the  ko^ote 
when  modulating  from  the  major  to  the  minor? 
You  have  to  do  this  on  the  voice  harmonium,  as 
the  lust  minor  third  of  the  major  scales  is  not  on 
the  keyboard. 

Anent  musical  notatitm,  would  it  not  be  an  ad- 
vantage to  make  the  treble  and  bass  clefs  read 
alike?  This  could  best  be  accomplished  by  adding 
the  **  A  "  Ime  above  the  treble  clef,  and  the  "*  E^ 
line  below  the  bass  clef  ^dotted  ifjpref  erred),  when 
both  staves  would  have  six  lines,  B,  G,  B,  D,  F,  A, 
and  the  middle  C  line  would  staxid  between  as  now, 
maldng  a  grand  stave  of  13  linos.  This  would  not 
interfere  with  the  middle  of  the  stave  at  all,  and 
all  music  would  be  the  same  as  now  written. 
Several  aids  to  memory  suggest  themselves,  and 
reading  would  be  sim'plifi^,  especially  for  be- 
ffinners.  The  six-line  stave  might  be  used  for  teach- 
ix^,  and  then  abandoned,  or  existing  music  could 
have  the  extra  lines  ruled  in. 

Swindon.  S.  E.  Hunt. 


OLAMF  ▼.  ORAKF. 

[24874.] — If  the  authority  of  lexicographers, 
catalogue  makers,  and  writers  on  mechnnicaX  sub- 
jects is  not  worth  the  consideration  of  '*  J.  K.  P.," 
I  cannot  suppose  that  anjrthing  furtlfer  which  I 
mi^ht  adduce  from  those  sources  would  have 
weight  with  him.  If  I  err,  1  err  in  verj-  good  com- 
pany indeed,  and  am  satisfied  that  though  my 
authority  is  not  worth  considering,  tliat  of  the 
writers  quoted  is  of  the  nature  of  a  final  court  of 
appeal. '  J.  Eu 

POBTABLE  EaUATOBIAIiS. 

[24870.] — TH£UE  are  many  possessors  of  small 
telescopes  who  would  derive  much  more  benefit 
from  their  instruments  if  they  had  the  advantage 
of  a  fixed  equatorial ;  but  this  being  inconvenient 
for  many  students  of  astronomy,  I  am  induced  to 
send  my  exi>erience  with  a  small  portable  equa- 
torial. 

I  must  admit  having  been  somewhat  sceptical  as 
to  their  utility ;  but  my  late  experience  with  such 
an  instrument  has  completely  removed  my  former 
prejudice. 

I  obtained  one  of  the  small  portable  eqiiatorials 
by  Wray,  a  notice  of  which  appeared  in  the 
English  Mecuaxic  of  last  JulyHJ. 

The  tripo<l  is  always  placed  in  approximately 
the  same  position  on  three  blixiks  of  stone  let  into 
the  ground  for  that  purpose.  The  equatorial  is 
carefully  adjusted  once  for  all,  and  the  adjusting 
screws  of  the  levels  are  then  moved  until  the 
bubbles  are  centraL 

All  that  is  required  to  set  up  the  stand  at  any 
future  time  is  to  set  the  declination  circle  to  the 
declination  of  a  six-hour  star,  and  revolve  the  base- 
plate till  the  object  appears  central  in  the  field, 
using  the  right-ascension  movement  as  requirea 
(thebase-plato  must,  of  course,  be  first  levelled 
bv  its  adjusting  screws).  On  clamping  the  base- 
plate, the  equatorial  is  to  ail  intents  and  purposes 
a  fixed  one.  As  my  experience  mav  be  of  use  to 
others,  I  have  much  pleasure  in  senfling  it. 

Bobert  Bryant. 


SPEED  FOB  TTTBNINa  KETALS. 

[24870.] — The  speed  at  which  any  metal  can  be 
turned,  is  entirely  governed  by  the  means  used  for 
keeping  the  cutting-tool  cool.  As  in  the  ordinary 
metiiodof  effecting  this,  the  water,  or  soapsuds, 
drips  upon  the  work,  it  is  evident  that  its  principal 
action  takea  place  upon  the  shaving,  before  reach- 
ing the  buried  y>olnt  of  the  tool^  and  to  remedy 
this,  an  engineering  gentleman  m  this  city  some 
years  a^o,  cauifcd  the  UhUa  to  be  made  with  a  hole 
drilled  m  them,  so  as  to  throw  the  lubricant  more 
directly  upon  the  point.  If  suitable  steel  tubing 
can  be  manufuctured  for  these  tools,  I  am  satistied 
that,  bv  means  of  an  indiurubber  pipe,  attached  to 
the  end  of  said  tool,  to  convey  the  suds,  that  a  much 
quicker  rate  of  turning  mortals  coidd  be  attained  by 
this  means.  A.,  Liverpool. 

HOW  SUNDIALS  CAN   TELL  SECONDS 

OF  TIKE. 

1^24877.]— The  notion  that  a  solar  shadow  re- 
ceived at  any  number  of  feet — or  of  miles — is  less 
distinct  than  at  as  many  inches,  comes  of  totally 
mistaking  the  nature  of  jwHumhra,  the  space 
wherein  a  part  only  of  the  sun  is  visible.  The 
width  of  that  space  must  always  (on  earth)  be  a 
trifle  over  the  movement  made  in  two  minutes, 
whether  the  shadow  be  cast  on  a  scale  (me  inch 
distant  or  on  the  moon.  The  degree  of  indistinct- 
ness, Qif  reiftinh  time-mcnaure^  wul  be  exactly  the 
same  at  all  distances ;  and  you  cannot  descend 
much  below  a  minute,  unless  able  to  mark  where 
the  penumbra  merges  into  perfect  shadow.    This 


you  can  do  thus.  Suppose  you  olMervc.  on  a  smooth 

Savement,  the  shadow  of  a  comer  of  nuilding  60ft. 
istant.  The  width  of  penumbra  is  a>M>ut  Cin. ; 
la^r  across  this  a  thin  rod  or  bar,  supported  on  two 
bricks.  The  shadow  of  this  bar  will  be  traceable 
right  across  the  penumbra,  up  to  the  commence- 
ment of  })erfect  shadow,  but  no  further.  You  will 
see  its  junction  with  the  building's  shadow  advance 
every  itcmui,  and  the  application  of  this  to  sundials 
is  obvious.  Instead  of  the  short  graduation  lines 
of  the  scale  being  crossed  by  a  long  line  on  the 
same  surface,  they  should  becrossed  by  the  shadow 
of  a  wire  or  thin  rail,  supported  like  a  hand-rail,  a 
little  above  that  surface.  Its  distance  from  the 
ficale  should  not  exceed  a  fiftieth  or  sixtieth  of  the 
gnomon's  distance,  or  say  three  or  four  minules  of 
tiie  time-scale  itself. 
Octl. 


E.  L.  a. 


SILVEBING  GLASS  SPEOULA. 

[24878.] — Several  inquiries  on  this  subject 
having  lately  appeared  in  the  '*  E.M.,"  it  is  poe- 
sible  Uiat  my  experiences  ma^  be  useful  to  those 
who  are  not  adepts  in  depositing  silver. 

The  subject  of  experiment  was  a  lO^in.  mirror ; 


ej>tion 

and  the  solutions  were  kept  in  the  room  where  the 
silver  was  deposited  for  24  hours.  The  mirror  was 
carefully  washed  with  nitric  acid,  followed  by 
potash  solution,  plenty  of  spring  and  distUled 
water  being  employed  at  the  various  stages. 

J .  Exi>eriment  was  made  with  Martins's  process, 
as  published  by  an  optician  in  the  Strand  some 
years  ago.  1 7r>  grains  erf  silver  nitrate  were  used, 
and  ammonia  nit. ;  potash  and  sugar-candy  in  pro- 
portion. The  tem|>erature  of  the  r(K)iu  at  the  tunc 
of  immersion  was  {»2*.  The  result  was  a  thorough 
failure  ;     the   film    being     thin,    irreguhir,    and 

8p<ittV. 

2.  ISxperinieut  1  was  repeated,  with  frosh  solu- 
tions of  silver  and  ammonia.  Temperature  of 
room  was  rather  above  oU\  The  residt  was  almost 
as  great  a  failure. 

8.  I  had  then  recourse  to  the  process  recom- 
mended by  Mr.  Brashcar — 

Silver  nit 150gr. 

Water  r»02. 

Caustic  potash  l^U)gr. 

Water  <Ioz. 

Ammonia  was  added  till  ppt.  formed  jubt  cleared 
up ;  then  the  ^MitaNh  was  added,  and  the  ppt.  cleared 
up  b^'  more  ammonia.  An  ounce  of  tne  sUver 
solution,  kept  back  for  the  purpose,  was  added 
until  a  decided  ppt.  was  formed.  The  solution  was 
then  made  up  to  .'(Uoz.,  Odrm.  of  the  reducing  fluid 
made  three  years  ngo  was  stirred  in,  and  the 
mirror  placed  in  the  soluti(m.  The  result  here  again 
was  a  decided  failure,  the  film  was  thin  and 
irregular,  and  portions  of  it  rubbed  off  on  attempt- 
ing to  polish. 

4.  Kverj'thing  was  conduced  as  in  Expt.  8 ;  but 
the  silver  and  potash  were  increased  to  200  grains 
each,  and  the  reducing  fiuid  to  2oz.  I  also  filtered, 
after  clearing  up  })y  ammonia,  the  ppt.  occasionea 
by  the  adcOtion  of  the  })otash,  aistilled  water 
ag^in  being  added  to  produce  '-{Ooz.  The  result  at 
last  was  the  most  })erf ect  and  most  beautiful  film 
I  think  I  ever  saw — not  a  flaw  visible.  As  the  day 
was  cold  and  blustering,  I  was  obliged  to  remove 
my  mirror  and  solutions  to  a  warmer  room,  where 
the  temperature  was  oT\  T  then  cleaned  and  washed 
the  mirror,  and  finished  washing  after  depositing 
the  silver  within  two  and  a  hu£  hours  after  re- 
moving from  the  cold  room. 

The  four  experiments  were  conducted  on  four 
successive  days. 

I  may  add  that  I  use  the  clamp  recommended 
by  Mr.  Brashear,  and  find  it  more  handy  and  neat 
in  every  respect  tjian  the  old  pitch  and  suspension 
process. 

I  have  just  seen  Mr.  Woodside's  letter  in 
the  "  E.  M. '  of  la^t  week.  I  quite  agree  with  him 
as  to  filtering  before  the  reserve  silver  l^e  added. 
I  think  this  is  important.  May  I  say  that  there  is 
little  difficult}'  in  dropping  from  any  ordinary-sized 
stoppered  bottle — none  at  all  from  a  4oz.  or  Goz. 
bottle.  Withdraw  the  stopper,  say,  from  a  quarter 
to  one-third  of  it.s  lengtJi  from  tlie  bottle,  holding 
the  bottle  with  the  hand ;  place  tlic  forefinger  on 
the  stopper,  thus  kcepinjr  it  securely  in  its  place. 
The  heat  of  the  hand  will  ex])and  the  air  in  the 
bottle,  and  force  tlic  ammonia  out  in  dnqm.  If 
re<{uired  to  flow  faster,  press  the  stopper  in 
gradually ;  but  I  have  just  seen  a  very  neat  stop- 
pered dropping  bottle,  sold  })y  Mr.  Taylor,  druggist, 
in  this  place ;  when  the  sti)pper  is  in  a  certain 
position,  it  permits  air  to  enter  through  one  groove, 
and  the  fluid  to  flow  out  in  dmps  through  anotbei ; 
turning  the  stopper  quarter  round,  by  altering  the 
position  of  the  grooves,  prevents  this.  The  marks 
on  the  side  of  the  botfile  are  **  Patent  L.  H.,"  and 
on  the  bottom  *'  .'JO."  Probaljly  it  is  well  known, 
but  I  have  only  just  seen  it. 

Bob«rt  Smith,  ICD. 

Saltbnzn-by-the-Sea. 
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EEPLIES  TO   QUERIES. 

*a*  /■•  Iktir  oKtirtri,  CerrapondtnU  art  rttptct- 
JuS*  Tfputtti  to  mtuticm,  in  mvA  wifaaer,  At  litli 
aadiHrmitr  t/  tit  qmry  tiiid. 

[65«»{.]— EnffliM  Botlsr.— To  "  Glattos."  — 
Hu]'  thuika  for  yimr  replv  to  my  "  Engine 
BoilFr  ~  qoerv  :  buc  I  un  nny  yrm  have  taken  it 
BptmiDc.  I'hiTe  the  builer  lift,  by  :ift.  diim^ 
im.  plntc.  nij  iolenul  fine.  I  want  lo  know  the 
liMt  way  to  build  it  in  brickwork,  aiiei  at  fire- 
prntc.  flnea.  and  iruD  chimney.  Will  builer  ateam 
vnonsh  for  iwu  enginei.  u  nndei  ? — l^in.  bor*.  Sin. 
Mroke.  al-ont  I.'iU  rei'jlniiuni  per  minuu.  I  hare 
T  made,  aad  woold  like  sketch  of 

Fret  Saw. — Cunld  any  bruther  reader  gir 
ticnlan  of  amngcmenc  for  power  fret  B«» 
^nal  len'i'in  un  Raw  all  thmaeh  the  Mruke. 
itanAmeriesn  machine  fitted  with  the  ai 
meat,  I  un  told.— yiEESSLAS DEB. 

[OCUlii.J— Teleacop«  Eye-Tuba.— Oar  I 
coDtribaUir.  Mr.  Lancuter,  deicrilied  the  making 
of  one  in  Vol.  SXXIII.  p.  utO,  and  Vol.  .\XXI\ 
p.  -X.  The  nnmber  uf  threadi  geaerally  used  fui 
eyepiece  fitting  is  li;  tu  the  inch ;  bat  u  the  numbei 
ccf  ihreidi  re'iniied  is  only  A  or  4  a>  a  nUe.  a  tAp 
brchiHr  diSering  tlightly  from  thii  majr  be  uiecL 
If  yna  cinmit  iinderataDd  Mr.  Laneuteri  articlei. 
I  bave  a  (parr  isek  tu  fociu  and  itiding  tube  1 
ciinld    lenu     vnn  f..f  thrte  or    four  weeki 

Ceold  not  mate  and  send  dr«wing».     If  tu_ 

no  experience  in  brati  turning  and  fitting.  I  dunbl 
whether  you  ci>ulii  make  one.     Id  that  cue   "  - 
might  be  able  Ui  make  t,  sliding  tobe  fur  c 
laoTemeat.  and   carrying  a  piece  uf  acreired 
for  fine  adjnitmeal.— J.  C  L. 

(fi;]a<'.}— Ou-EoBiiie.— I  regret  I  cannot  help 
yonr  corTe.p..nJent.  u  I  h<-  '"--•—'- -'  - 
tjine  for  the  fimt  lime,  I  she. 
wonJd  he  glad  to  answer  his  query."  People  «hould 
not  bny  gaa-enginee  vilhant  a  gnarantee,  an  there 
«,re  quite  a  hoi^t  of  'jaicka  in  tbo  market  attracted 
W  the  large  profita  which  are  said  to  be  made  ;  bnt 
all  the  repuUble  makers  are  wall  known,  and  do 
but  object  to  give  a  guarantee  or 
keep  the  engine  in  order  by  the  i 
Quite  enongh  has  bctrn  aaid  in  theH  coiumua  uj 
Warn  all  who  have  eyea  to  read  and  braina  to  com- 
prehend whatiswritten.— ii.SlKtlEB. 

[37SI0.]— Til-.- In  reply  to  "  Dandie  Dinmont." 
I  would  obierve  that  I  thought  he  knew  that  if 
Stockholm  tar  in  subjected  to  distiilatioa  the 
leaidoe  ii  black.    The  tar  alio  becoi 


(olnmei ;  but  preferably  to  giTC  the  work  oat,  a*  a 
novice  ia  almoat  lore  to  make  a  meas  of  such  a  job. 

-Sex.  Dob. 


•hould  be  only  )  that  of  the  annaiure.    .1  aeriea 

wound  machine  alwaya  worki  better  when  the  re 
■iitance  of  the  field  magneta  eiceedi  that  uf  thi 
armature.  After  lii  yean  eiiperience  (my  firai 
dvDUDO  1  made  ia  Italy  in  ISSg>.  I  find  that  •eriea- 


la  of  heat  which  m 


a  ye»r. 


cinde  product  of 

kcid,  and  tarpeutine.  Coal-tar  ii  obiaintd  fn>m 
T«getable  matter,  ton  :  but  the  vegetable  matter  bu 
been  inbjected  to  lucb  treatment  iu  Nature's 
alembic  that  it  ia  called  mineral,  and  before  the 
tkr  reachea  the  ahope  it  baa  undergone  the  urdeal 
of  a  roailing  auch  aa  wu-jd  tar  ia  never  aubjacted 
to.  At  Ml  what  can  be  dune  in  the  wayof  varnish- 
nuking  with  ^Uickholm  tar.  I  an*pect  yoor  curre- 
■pondent  koowa  a  great  deal  more  than — NCN. 
Dob. 

[6T21I0— Btaun  LAUDch.—- Windermere,"  I 
■m  afraid,  does  not  graap  the  meaning  of  my  reply. 
I  know  that  it  is  i|uitc  "practicable"  to  faaUd  a 
lunch  totnit  an  engine:  but  I  atill  think  th*  idea 
ia  rich— Slim Fthine  ]ike  building  a  ikiff  ti>  luit  a 
Hlr  of  acnltii.  with  ihit  dilference,  that  while  the 
aimenstoDs  and  cnsi-qntnilv  the  capacity  of  the 
launch  are  fixed,  the  cngint-can  be  made  to  doveiy 
ddflereni  amounts  of  work  by  alteration  uf  the 
tteam  preaanre  and  adjustment  of  the  valvea.  An 
engine  should  be  adapted  lo  the  hull  in  which  it  ia 
placed,  not  the  laonch  to  the  engine.— E*" A R. 

[S-ZM.]— 6ft.  BaSectoT.- Yon  mutt  add  from 
3in.  lo  -tin.  tii  the  half-diameter  of  tube,  to  find 
oat  how  far  from  the  Urge  speculum  the  plane 
mirror  mn<<t  be  placed.  Theorcticallv.  the  Ixiuk  ia 
right,  but  practically  it  is  wrong,  because  it  idlowa 
no  room  for  eyepiece  tubing  or  rack  to  f.«iia 
motion.  If  ymir  Cube  be  Gin.  diameter,  the  half 
ieHin..-  add,  eay  .1  to  it.  and  deduct  the  I'.in.  from 
W>,  leaving  SJin.  the  distance  between  the  cenlrea 
of  the  two  mirrors.- J.  C.  L. 

[a72Tl.>— Flageolet  Tuning. — To  '-D.  W."— 
J  have  had  my  llB[[euiet   aluut  VI  montba.  and  it 


tbeD  it  has  g.,rn.-  nearly  half  a  tone  ti«>  sharp,  and 
I  have  tried  wveriU  Bays  to  alter  it.  which  has 
always  proved  a  fjiilure.  If  vou  con  give  me  any 
informatiiin  h.,w  t.,  put  it  'right,  1  ahall  be  very 
j.lea«d.— K.  K.  II.  '  ' 

|;.J7:ii'l.]— Reatnrlnj  Clock  Oaae.- It  in  not 
r|Uite  definite  whut  iffi-  'initiit  wantx  lu  do  ;  if  it 
ill  "  regilding. '  1  nuuld  aJi  iso  him  to  l.juk  in  back 


\elJ7  A 


«  of  Ihe  coils  on  the  F JC.a  depends  e: 


re»istanceof  eTtemaIci 


TheriUi 
»  of  fields. 
it.R.l=retietanc 


[07a->fi.]— Pattara-JCakliw.- Xo  doubt  this 
query  has  been  answered  in  the  excellent  seriei  of 
papers  on  the  subject  which  has  rccenlly  appeared ; 
but  I  have  not  time  to  wade  througb  theai  and  find 

-      Perbapt  the  hint  will  do  for  the  ijuti' 


SL'n.  Don. 


— WUl  I 


[. I ;:»«.]— Canadian  Mounted  Pollce.—Thia 
lueatiuncan  be  answered  by  applying  to  the  HiBb 
.ommiaiioner  for  Canada,  V.  Victoria  Cbajnbera. 
I.W.-S.  R. 

[07.14^.]— Carbon  Koolda.- These  are  : 
if  ground  coke-dost  or  retort  acurf,  cemi 
rith  treacle  or  sugar,  and  baked  at  a 
temperature.— E.  T.  M. 

5711+4.1- Punching     Bound    WaalLars. — If 
cotch  Mechanic"   means   rotmd  washers  with  a 
itral  hole,  I  would  aak  him  if  he  haa  ever  seen  ■ 
machine  to  punch  them  from  the  aheet,  or  whether 
he  is  fiahing  for  hinte  lo  enable  him  Id  make  some- 
thing be  eould  patent?— OLD  SOLDIEB. 

[57354.] — SarreTiQK' — A  ■■  good  textbook  on 
irvcying"— what?  Queries  like  these  do  not  de- 
rve  an  answer;  but  the  querist  can  be  recam- 
ended  to  look  at  the  list  issued  by  LockwiAHl  and 
u. :  and  then,  as  he  presamabW  knows  what  he 
ant^,  he  may  posaibly  find  it. — E.  G. 


should  be  placed  on  the  tinfoil  in  snperabnndanee': 
the  edge  of  the  glaaa,  which  has  been  rendered 
->—ically  clean,  is  then  pushed  against  the  edge  of 
ercury  and  driven  slowly  but  steadily  along 
the  whole  surface  in  auch  a  manner  aa  Co  prevent 


of  perfectly  clean  mercmy  will  be  brought  to  LfaL 
~'ean  face  of  the  glass,  and  the  latter  being  weighted 
iwn,  the  amalgam  will  adhere. — S.  K. 

[.>7a5!<.]— Cotton  In  Lubricators.- Much  de- 
pends on  the  arrangement  of  the  iubricatot;  but 
generally,  it  may  Ije  said  the  more  cotton  the  greater 
■ill  be  the  quantity  of  oil  deUvered.- T.  M. 

\il36 1 .1— IjayiDC  ont  Sheet  Iron  and  Boller- 
work. — 1  should  think  it  would  pay  tbi>  querist 
to  procare  Mr.  XichoUs't  book  on  boiler.making. 


7.]— Defleetor.- The  answer  l«i  this  querj- 
L  water-containing  dellector  is  uted  in  aoiue 
,ives.— S.  R. 


rcl-hiit  jilati 


— M.  O.  ( 
V.'.\ — IiOckaprlnKB. — H 1 

ip  into  oil.    Put  them  o 

en  they  turn  blue  (to  f 
portion)  drop  into  oil  again. — V.-     '  ii. 

[j7.ir;.j— Organ  PIpea.— If  -. "  c,ntinui« 

his    ruik  with  a  ftijppeil   ocU  ^ill  gn  the 

of  the  open  pipes.     If  he  eanr  7  heiiht. 

cannot  he  mitre  bis  pipes,  e  the  lull 

■ngth  of  Oft,  open  fluey— Fl 
[57.175.1— Hob, ting  Qree- 

enlitig  abimt  the  bush  in 

ii-  ari'a  of  exposed  glaos '!  I 

t  tlic  omoimt  of  heat  tli,-it  nirid.    Oil 

[lives  arc  of  liille  or  no  uj-  due   rnnmit 

be  intnaiuci-il.bvIterhBvc  .  iiipinguurl 

proi«r  builer,  fur  it  i!!  a  sujiplying  su 


What  U 


[57453.]— lAthe  Orvtanad.— C^nddT.Hulul 
kindly  give  particolmra  and  lizea  initable  for  Slpi, 
centre  lathe ;  abo  eiiea  of  nnlleya,  wheda  to  duap 
for  (etting  ont  pit<^e*  of  acrews — atandaid  aim 
that  an  amateur  may  be  able  to  nndentand  lo  «nt 
at  ?  Or  would  "  R.n  .F."  IdiiidlT  giye  hii  cxperinM 
to  the  above,  aa  I  have  not  the  No.  of  the  "  B  Jl.'b 
referato?— 8OMER8ET  IiAD. 


[57477.]- 
wooden  tnbe  woma  certauuy  oe  ^"^  ^"  y^'^ 
make  i  but  a  round  one  ii  not  ao  difficult  li  il 
mi^t  appear  at  first  sight.  For  a  tnbe  niadf 
lO^in.  inside  diameter,  von  conid  take  IA  pie«  ot 
pine  the  lenfth  yon  want,  and  plane  the  twokiy 
edeei  of  each  niece  to  an  angle  that  would  adnS 
10  a  circle.  When  til 
dry.  paint  acaio. 
n  at  each  end^ 
land.     IhlTetlf- 

Eitten  10  sar  that  each  long  piece  ahould  be  tk 
road  on  the  bevelled  side,  and  will,  of  oonne,  bti 
little  wider  on  the  ontside.  Yon  can  plane  Ita 
ontside  of  the  tnbe  round  or  not.  Yon  would  U, 
1  think,  in  Vol.  XXIX.,  a  very  good  plaab 
mounting  the  apecnlum.  and  the  flat  minor  iba 
Alau  in  later  Vola^  and  in  Tola.  X.  and  2IIL 
there  are  three  01  four  diSerent  meihoda  ecfUM 
of  mounting  the  flat.    I   conld    lend  jon,  if  jw 


r  the  piecea  closing  re 

re  ready,  paint  the  edgea :  waei 

ad  put  them  together,  and  pnt  < 


apart 


Bat   o 


:ing<  for  another  plu  Ibtf 
rather  elaborate),  and  a  model  BMOliB 
for  the  large  apecnlum  with  adjnstizLg  aat^K 
you  do  not  wish  to  go  to  the  eipemeofan  iiacdl 
You  woold  have  to  pay  poetage.-rJ.  C  L 
1 1.]— Slide-ValTee.- This  aketeh  Rfo- 
lart  of  a  slide-valve  with  "ateam  fall  opt' 
K  is  the  mBximnm  width  of  port  «hid  ii 
;red  to  admit  steam.     Fix   the  length  at  & 


1  may  be  taken  at  about  j  to  }  of  P,  and  tltl 
're  is  DO  lead,  lap  ^  8  x  y,  wherey  iitaka  , 
Ihe  table  below.  If  there  ia  lead,  the  life 
1  il  lo  be  diminished  by  an  amoant  eqoil  a' 
half  the  lead.    The  travel  of  the  ralve  will  be- 


I  nsnally  half  the  Cnnlct 


It      aleam) 


i      t     i       i     i    i  i   i 

4-M  3-7i!  *4I  1-58  1-37  l-ffl  «; 
'his  will  giveyon  an  approximate  dimenrioDidiid 
ill  gener:dly  need  modifying  when  tried  on  Ik 
ngine.  To  get  it  exactly  right  on  pwei.  jm 
_iast  nie  some  anch  diagram  aa  1  have  puUisiua  k 
the  last  few  volumes.— ^LATTON. 

]— AdJusUnc  Hiiror*  of  VewtinlM 

Saflactor. — This  has  been  repeatedly  explsiM^h 

of    the    -EJ1V    more   eapeciaOy  i* 

Y0I.XXXIV.     Mr.Calverand  Meaan.HoiM«l 

Thomthwaite  lioib  explain  in  their  pami^leU  kar 

djust.      In  the  Hbttrratory  tat  January  ail 

there  arc  elaborate  and  simple  directiM 

:abb  for  thcsamepurpoae.— J.  C.  L. 

.] — Bnatinff  Caat-iroii  Borlncs.— Hit 


by  Sir. 


nee   of    ] 


with  a 


,  .  id  add  anfficient ' 
'  mixture  thoroughly.  Thia  ahoaU  tt 
hour*  before  it  ia  required  to  be  uai 
nt  is  canlked  into  the  joints  whk  ■ 
^  rim.  The  akin  of  the  iron  mnst  h 
broken  where  the  jtiint  is  to  be  made,  a^  if 
;rcn:>y  mu<t  lie  riibhed  with  nitric  acid  andwaihel 
rilh  waller  till  no  grease   or   oil  remaini.— J.  V. 

Deaii. 


few  hundred  feet  oJ  faot-water  pip" 
IT  Fume  infonnatiun.  1  gave  him  tti 
instruction",  which  worked  falisfee- 
.t  c.L  Ixiringt  throngh  fine  riddit,  (nA 
IP.  and  mil  dry  in  foUiTwin^  piuj-w- 
u>  Icwt. borings.  DamginU 
• putting  into  pip"  • 


>rli.m<:   lib 

ilh  wiitcr  n_ ^ , 

m  of  Rijie  yarn,  and  then  caulking  _ 

'  -  -  igb.thecaolkial 


II.    If  ^  __, ^_._      _ 

will  [rirce  out  a  little  water.     Mix  sufficient  f. 

vork.    The  pipes  may  safuly  be  u*ed  ~ 

■eday*.— C.BtSI.E. 

•■!■•.]  ~  Bell    Blmsinff   with 

Battarr.- 1  should  Bay  that  the  caoae  of 

tenr''i "  bell  nut  ringing  ia  that  the  hamvei 
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mlM  ue  that  the  nmtut  hhw  breika  the  oirooit 
th*  momaQt  befure  tho  hammer  touebea  the  eom. 
B;  allowinE  tbt  circuit  to  be  broken  early  in  the 
fltroke,  the  ajstj  of  copper  may  T>e  dispensed  witb, 
••  the  oorei  have  time  to  demagDetiia  themselvea 
bofore  the  huamer  tnacbea  tbcm;  bat  if' the 
■TO  not  properly  aaneilecl,  the  hammer  ia  >i 
•tiok  witbont  the  copper.— A.  BECKETT. 

[67oei.I-Pimey«.-If  belt*  are  ,\ia.  t 
eltaatire  dia.  uf  polleyi  will  be  9Aia.,  KUAin.,  and 
Milin.,  res{>ectivelj'.  The  new  pimey  to  efleotive 
dumuter  will  be — 

I4Q  X  64J3  X  3B-I9 
1000  ji  9-     " 

»Bd  the  actmJ  dia,  (SD-Si  -  ,1)  =  SSjin,— Glat- 
TO¥. 

EGT5SS.]— S^tlSB  SidbU  Ooleoptara.— I  am 
■ffaid  that  the  tiperiance  uf    "J.  K.  C."  among 
the  coleoptera  has  not  been  very  extensive.    Thi  ~ 
are  many  apeeicii  of  that  nriler  ronelnc  in  liie  fn 
epinVbead  tutbntof  a  full  atup.  I  ibould  be  Tc 
^«Med  to  hear  id  a  BUcccmful  attempt  to  pin  o 
«*  theae  latter,  even  with  a  numbei  20.    The  pci 
ttoe  of  pinniug  hectlei  at  all  ia  tu  he  condcmnL^. 
Aaclns  a  pin  through  the  hard  elytra  has  generally 
Ihfl  efleot  of  distorUng  the  abape,  even  if  the  lop- 
-"^d  effect  prodnced  by  pinning 


>t  taken 


nuld  li 


i  applied  ?    The 


"J.  B.C."  would  aet  i 
mnent  which  drica  directJy 
Idea  is  prepuaterona ;  and  the  cement  ne  na 
Mcd  fbr  taitening  broken  antenne  and  lega. 
a  wuited  ia  a  sDlaUon  wfaich  will  dry  hard,  bnt 
Mrmit  of  the  Icgfl,  Ac^  being  put  in  position.  A 
nixture  of  gam  arabic  and  tj-agacanlh  in  abont 
fqnkl  proportione  onawera  thii  purpose  perfectly. 

-JTkbter  Lett  hew. 

[ftTo.W.]— Ooment  fbr  Olua.— Let  "Jimbo" 
ay_  the  following  recipe:— Boil  Ihrc-e  parts  of 
^cmIDt  one  of  caustic  soda,  and  &V6  of  water,  niixed 
artth  half  iit  weight  ut  plasKr  of  Paria.— J.  W, 

[6Tn«9.J~ElMtric  Light,- Thanka  for  replies 
O  IDT  query ;  but  I  am  nut  wanting  a  constant 
riKid  light  an  mucb  asaniwcaaiDnal  novelty.  Woold 
Soiir  or  five  L^clanehrf  cells  and  a  fairy  lamp  i 
'or  this  purpose?  My  window  ia  anuJl,  and 
vonld  be  noticed  more  perhaps  if  on  for  half  ■ 
Konr  and  then  olf  fur  a  time.  I  cannot  go  to  tL. 
ispense  of  16s. — getting  a  good  light  from  petro- 
Kom  lamp  for  much  leaa.  Hy  object  ia  to  aho-~  ~ 
■nvelty  in  thia  country  place.— J.  I.  8. 


uubt,  open  doora  and  wi 
ia.    This  uutkea  mat(«ra 
vi(«  a  draught  down  the 
it  cemented  iuaide  all  the  way  ap. 

[57572.]- LltfhtninB    Protectloa.— It    would 
tppear  Chat  the  vcU  deicribed  wuuld  make  a  very 
wUafactory  "  earth  "  fur  the  ayatom  of  condnotora. 
Uths  water  pipes  which  draw  the  venter  are  a  lym- 
^•ta  metallic  oircuit,  they   woulil  make  an  eicel- 
•nt  conductor  also  ;  but  that  depends  entirely  on 
tlM  mode  of  jointing  the  pipes,  and  also  upon  the 
mndition  of  the   surface  which   ia   in  the  water  : 
tla*  proper  mode  of  settling  this  would  be  by 
ilaotriffid  teat  of  the   reaiitance.    Take  a  copper 
niie  terminated  with  a  plate  long  enough  to  go 
Into  the  water,  solder   a  copper  wire  tenniBat^d 
with    an     iron  plate  to  the    piping    at  any    t 
rmtent   spot ;     now  meaiure    the    resiitancea 
hro    cironits:     (1)     the    two    wires    with     t! 
plates      iiueR«d      in      a      tub      of    water ; 
IImi    wire    and    piping    through     the    water 
the   well.    If    the    latter    ia    much    the  grea 


\ho  telescope 


aleacope  is  n  very  daneeroua  point,  and  should 
_  .  uertoioly  be  protected  by  a  conductor.  The 
muUgaa-pipe  is  iiy  m.  means  sufficient,  though  it 
might  advantageously  be  crmnected  to  the  pillar  by 
1  copper  strap.  Ai  a  rule,  metal,  where  distributed 
jrer  ft  house,  should  be  connected  to  earth  i  bat 
(hi>  ia  notimportantBiilogaiiandwatcrpipes, which 
h»ve,  of  neceasity,  a  moderately  good  connection  of 
;hair  own  sufficient  fur  their  iiwu  protection, 
though  not  to  be  tmstcd  to  protect  the  buildings. 


>r  nuky  not.  hove  a  similar  connection  of  their  own. 
U  Dot,  they  should  be  connected  at  their  lowest 
point  tu  the  conductor.  The  bentoline  tank  may 
be  lafe,  or  not,  according  to  whether  it  is  in  moist 
n  dry  ground.  It  is  probably  protected  by  the 
jsa-pipes  ;  but  I  abonld  folder  a  wire  to  the  tank 
and  teat  it*  earth  conneotion.  The  danger  to  it  ia 
ibe  pDBsible  ticing  of  the  vapour  by  a  discharge 
gither  frum  or  to  earth,  a^inat  which  it  woold  be 


ia  alio  lately  counected  to  earth ;  bnt,  if  wholly 
boiied   well  under  groand,  I  ihould  think  it  is 

{retty  **fa.  Of  ooorss,  the  aalient  pointi  of  the 
uilding  abootd  be  proteoted,  aa  usual,  by  dou- 
dnotoCB  led  to  earth.— SIOUA. 

[B7677.] — Compoiind  I<«uiicb  EnKine. — In 
answer  to  "  H.  G.,"  I  have  made  bold  to  add  cer- 
tain data  to  his  qncstion,  in  order  to  arrive  at  the 
indicated  horae-power.  I  have  auppoaed  the  piston 
to  travel  at  the  very  moderate  apeed  of  lOOft.  pei 
minute,  and  Che  boUcr  pressure  at  901b.  above  the 
atmosphere,  and  steam  to  be  cut  off  at  J  of  the 
atruko.  Now,  patting  all  theae  data  through  theii 
proper  course,  I  find  that  the  engine  will  give  off 
about  i  hone-power,  indicated.  Sew,  aceonling  t( 
an  eminent  authority  on  the  matter,  t  give  the  rule 
to  Snd  the  respective  siiea  of  the  two  cylinders. 


inthiscaae^M'S;  deduct  fur  back  p 

Then,  -*|1.  ^  T6'GG.  area  of  lowpreaaure  cylinder. 

Then,  -,*'^  =  T')7  area  of  high-preaanre  cylinder. 
The  dia.  of  the  two  cylinders  will  be,  for  oon- 
denting  cylinder  4'Rin.,  for  oon-condensiug  cylinder 
2-74in.    Cse  the  surface  condenaer.- F.  Eicmakd- 

[67580.]— DentI»try.—AB  "Dental  Reform 
aeema  never  tired  of  harping  on  the  terribly  hsr 
"  eiam."  which  mnatbe  pasted  to  obtain  the  li.U,i 
degree,  will  he  kindly  explain  whether  there  ia  an 

dentist,"  and  will  he  also  state  how  many  or  who 
percentage  of  existing  practitioners  hare  taken  up 
the  degree  of  L.U.S.?  If  it  ahonld  turn  out  that 
only  alniut  10  per  cent,  of  those  who  practise 
dentiatry,  and  not  more  than  one  per  cent,  of  those 
who  do  the  actual  work,  have  obtained  the  degree, 
a  statement  to  that  eftect  from  "  Dental  Reform '' 
or  "91>4"  would  be  a  refreshing  comment  on  sundry 
remarks  recently  mode  in  those  columns.— A. 
Mallabd. 

[.>7iHo.— Oaetiaff  ZfaiO.— The  reason  for  your 
eastings  follinp  to  pieces  aa  if  rotten,  I  pat  down 
to  your  not  skimming  the  metal  after  it  is  melted. 
You  perhaps  know  that  when  sine  is  melted  .' 
takes  Br*  and  combines  with  the  oxygen  of  tboai 
forming  linc  oxide  (a  white  powder),  which  cor 
tamlnates  your  caatlnga.- A.  FeeiBR  EVAM 
Hutimuutbsh  ire. 

[57587.)- OlyoBrino  Boronioter,- Instead  ( 
aeing  a  cork,  get  a  pieoe  of  indiarublicr  and  cut : 
by  means  of  cork  borer  tu  the  size  of  the  neck  uf 
the  bottle,  then  with  a  smaller  borer  pierce  a  hole 
through  the  centre,  which  is  to  hold  the  tobe,  or 
you  can  aataratc  an  ordinary  cork  ia  melted 
paraffin  wax.  I  have  mode  one  of  these  so-called 
barometers,  bat  think  they  are  of  little  n»e,  being 
'    the  temperature  of  the  weather,  and 


[67&H7,} — Q-lyoerine  Barometer. — If  "Leak- 
age "  willtry  the  following  method^  I  think  he  will 
Bucoeed  in  making  hia  barometer  oir-tigbt ; — Make 
from  a  sound  cork  a  tube  that  will  fit  nicely 
into  the  bottle  neck   and  allow  the  glass-tube  to 

n  tightly  through  it.  When  placed  in  the  bottle, 
ot  let  the  cork  appear  above  the  top  of  the 
neck.  Cover  the  joint  np  with  sealing-wax.  If  he 
finds  any  difficulty  in  making  the  cork  fit,  snbsti- 
tote  tape  wrapped  runnd  the  ^ass  tube.  This  will 
answer  equally  welL-«.  B. 

£17090.] — Plaiui. — A  little  mat  on  the  string 
do  no  harm  ;  but  if  they  are  mated  through,  it 
will  be  necessary  to  replace  them  with  new  ones. 
Yoq  can  obtain  very  good  steel  wire  from  Mr. 
Thos.  R.  Willis,  who  advertises  in  the  ENGLISH 
Uechakic  on  the  front  page.  What  ore  nailed 
"covered  strings"  should  be  used  for  the  lower 
baas  notes.  The  quantity  of  wire  required  dependa 
on  the  length  of  the  atringi.  From  l<>a.to  15b.  will 
be  about  the  cost  of  new  strings  for  your  piano, 

the  old  atringa.    If  the  querist  has  hid  little  or  no 

■perience  in  restrinping  pianofortes,  he  will  prob- 

}Jy  find  the  followmg  suggestions  of  some  prac- 

:al  assistance  to  him:— 1st.  If  the  wreet  pins  are 

rather  louee  or  turn  very  easy,  replace  with  a  set  of 

vrest  pins  a  trifie  (not  much)  larger  than  the 

nes.     Don't  try  (o  force  too  largo  a  pin  into 

the  wrest  plank,  however  sound  it  may  be.  3nd. 
To  get  a  similar  number  of  coils  on  each  wrest  pin 
(without  which  the  job  will  not  appear  neat),  turn 
the  pin  round  by  aid  of  the  toning  hammer  until 
the  hole  is  in  a  perpendicular  position,  or  thers- 
iljouts.  Now  secure  lower  end  of  string,  pass  the 
ither  end  through  hole  in  wrest  pin,  draw  the 
itring  as  tight  as  poasihle  with  the  left  hand,  thi 


c  the 


Then 


carefully  draw  the  wire  down    thi 

wrest  pin  until  the  end  uf  the  wire  is  almrist  flush 

with  wrett  pin.     Afterwards   carefully  wind    the 


wire  round  tlie  wrest  pin,  holding  the  wire  fitmlj 
with  the  left  hand,  and  taking  care  that  the  ooila 
^  wire  ooma   u  cloaa  u  posaible  to  each  otli« 

without  overlapping.  Thu  operation  require* 
practice  in  order  to  make  a  neat  job  of  It,  II  yoo 
can  obtain  the  aasiatuiee  of  a  friend,  there  may  be 
some  advantage  in  doin^  so,*  Kew  strings  reqaii* 
to  be  drawn  up  a  few  times  before  they  will  stand 

M769fi.] — Orrulnatts. — 1  ahonld  have  been  much 
ged  to  Hr.  O.  Fryer  if  he  had  confined  hil 
answer  to  my  query.  To  relieve  him  I  beg  lo  say 
I  do  not  mean  to  spoil  a  good  American  3^  cavity- 
board.  I  have  aeporate  rteds.  All  I  want  to  know 
is  the  moat  soitable  aiie  and  form  of  bellowa  to 
obtain  the  most  power  in  the  given  space. — A.B.O- 
[575U7.1— FhotoKraphIa  Camera. — To  A. 
FUEYEBEVASSolt  0THEB8.— I  would  adviie yotl 
to  buy  the  dark  alide  and  bellows  from  a  photo- 
graphic dealer,  and  make  the  rest  of  the  camera 
yourself,- the  dark  slide  being  a  very  nice  job, 
and  if  yoa  are  not  an  expert  at  cubinetmaking,  yoD 
.  had  better  buy  one  ready  made.  The  bellowa  o*D 
be  mode  to  order,  which  when  made  of  Amerioan 
oloth  will  answer  very  well.  They  must  beaqnare, 
uul    the    inaidc    measurement    being    about  lin- 


ns will  do,  but  if  you  want  to  succeed  obta 
_jublet  lens.  It  will  cost  much  mqrc.  but  ii 
dispensable  for  good  work.- A.  FftEVEH  EVANS, 


[57599.1— Oaure  of  Rallwar.- 

'  Liotar.    tho  standard  gauge  uf  En 


-In  answer  to 
;linh  lines  woa 
4ft,  aiin.  for 
irrow-gauge  lines,  and  7ft.  for  broad-gauge.  The 
lollowing  arc  instances  of  Enrojioan  lines.which  de- 
viate from  the  British  standard  gauge  : — Ireland, 
6ft.  Sin,;  Russia,  Oft.;  Norway,  3ft.  6in.  and 
4ft,  BJin.  i  in  Spain  and  Portugal,  5ft,  Oin.— J.  W. 

[57599,1— Oan»a  of  Railway,— Smiles,  in  hia 
"  tivea  of  Engineers,"  Vol.  Ill,  gives  a  very  in- 
tereattng  ocoount  of  the  birth  of  the  railway  gauge, 
bnt  it  is  too  long  for  quutatiun.  BrieHy,  it  seema 
to  have  been  a  series  of  transitioUB ;  first  from 
waggons  running  on  flagstones,  then  longitudiniJ 
timbers  instead  of  atones;  next  cast-iron  plates  to 
save  wear  and  tear  (plates  having  a  flange^  ;  and 
finally,  the  waggon  wheels  were  flanged  msteod 
U.    Thus,  it  was  existing  circumstanoei 


irNewt 


slle,— GIM 


1  with  the  ooat  trade 


[67599,1— OanffB  of  BaUway.-To  "  Liqtab." 
—There  can  be  no  doubt  that  the  width  of  tJie  old 
wooden  and  coat-iron  tramroads  practically  deter- 
mined the  gauge  of  onr  present  railways.  The 
usual  width  or  gauge  of  these  old  trornroods  wM 
5ft.  over  oil,  that  is  including  the  width  of  the  two 
rails,  and  as  Jesaop'a  edge  rails  and  the  Killing' 
worth  tramroada  hod  roCs  Ijin.  wide,  it  is  easy  to 
see  that  the  width  of  two  such  rails  deducted  from 
5ft.  leaves  4ft.  Siin,  between  the  rails,  or  what  we 
now  consider  the  national  gauge,  Gleorge  Stephen- 
son saw  no  reason  to  niter  the  gauge,  therefore  he 
adopted  -Ift.  81in.  for  the  Stockton  and  Darlington- 
and  the  Liverpool  and  Uanohester  raUwaya,  and 
when  consulted  as  to  the  gauge  for  the  Canterbury 
and  WhitsUble,  and  Leicester  and  Swannington 
Railways,  he  replied.  "  Moke  them  of  the  same 
width.  Though  they  mav  be  a  long  way  apart  now, 
depend  upon  it  they  will  be  joined  together  aome 
day."  "Liqtar"  will  &ud  some  further  dotaili  of 
ancient  tramraila  in  my  letter  Vol.  XL.,  p.  218.— 
Clement  B.  Stbetton,  Leicester. 

(67(i09.]  —  Oonatmotlon  of  Formula.  — 
EUBATA.  —  In  the  last  two  formulas  ot  the 
answer  to  thia  question,  given  in  the  last  nnmber 
of  tie  "  B.  M,,"  "log./"  has  been  put  accidenlallf 
for/;  in  plaee,    therefore,    of    b-ailOl.    put    iti 


imberilua,— ilL 


n  the 


nnage  ■. 


RICHARD80N,  Lower  Ince,  Lancai 

[.i7ii25.]—ModioaI^"  Nervous '■  ia  suffering 
from  writer's  cramp — a  most  tronblcaome  complaint. 
If  he  ia  an  old  person,  there  is  nohopcof  reeovery  j 
and  if  be  ia  young,  the  only  proajwct  of  recovery  ia 
entire  and  protracted  re>t.  AU  the  medical  advim 
in  the  kingdom  can  do  nu  more  for  him.  Should 
he  be  sniiouB  to  know  more  of  this  disease,  I  shall 
bo  glad  to  communicntc  with  him  on  getting  faia 
"     ~  an  MWHAMC.— SCRrBULBE. 


ad/rcsi 
[oTfiBfi.]- OalotOation.  —  The   i 


>  kilogrammes  |ier  square  millimitxe 
tre  o^  X  •lKi49l  =  ■-'U'.IIH  tons  por  aquare 
1  know  uf  no  quicker  or  simpler  method. — 
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[97630.]— Water  Ctenffs.— The  dtund  end  ma 
be  fttuiBrd  by  the  ok  uf  ■  tneienrul  g>nge,  u 
ikctdi.  tbe  cap  being  rjpened.     The  siict  length 


:e.  or  placed  fnrther  from  Che  itticle  in  the  batb, 

the  batury  pinrer  letaencd.     Inttevl  of  precipi- 

utinu  the  oitnite  uf  (liter  with  lime  ntar,  Uie 

.r  wiy  is  to  precipitate    with   &  aolatioa  of 

.ide  (if  putahBiiun.  in  tiie  prupoition  t>f  8^  parti 

yanide  tu  30  or  iu  part*  of  vater,  which  ii  to 

l«  idded  tu  the  nitrate  'if  eilver  aolutum  u  long  u 
I  precipitate  ii  funned.  Be  carcfal  to  add  the 
cyanide  gndoalty.  or  the  nitrate  will  be  partly 
icaited.  The  nrecifiitate  i*  neit  to  be  thoroughly 
>ruh«d.  then  diiBolved  by  addin);.  in  purtioQt  M  a 

,  a  tulotiun  of  cyanide  uf  piilaauam  Si  parts, 
vaici  iO  putti,  atid  well  stimd  till  the  wbole  is 
diufilvRl:  add  .1  part H  more  eranide  la  form  free 

' '  nd  fiifficii'iit  diitilled  water  to  have  abunt 
Ivcr  to  the  gidlon,  and  filter.  This  is  the 
DBiial  mude  of  ptej>uiai;  the  ulvering  aiUQlion, 
indif  "Deiunaik  Hill''  trie«  it.  I  think  he  wiU 
tueceod. — BOBADIL. 

r57>'>itii,~— Elaetro-Mator.—To  ILB.  BOTTOKE. 
"The  length  of  the  irmature  fhoold  be  the  same 
as  the  length  of  the  tunnel  in  whii^h  it  hss  to  turn, 
1  thould  make  it  a  Iziuiinatcd  t^iemtus  11  armataie, 
ind  should  hare  punchtn)[>  of  ^hcet  iron  about  f|tn. 
thick  fur  the  laminationt.  The  best  quantity  of 
vire  for  d>-nanio  is  not  that  which  is  the  best  for 
hutj'ou  will  not  be  far  out  if  you  carefully 


D  be  reul  with  iLs  pump  ttaodiug. 


SISS,6 

for  tnetion,  ud  tbue  1 


•  aaccrtHin  the  length  ii 


]aThontc  before  the  fonner  baa  time  to  mil  *ilh 
he  water,  lc_  in  tha  generator :  bat  it  ii  nj 
ipinion  that  it  iril]  com  leai  to  haTs  the  nliu*  n- 
noved  hv  cart  or  utherwiae,  than  to  nie  the  bji» 
■hlorie  acid.  The  liquid  part  can  be  raa  in  lW 
drain,  and  the  other  can   be  taken  away  utdoa 


_    -TO  m.  BOI- 

namos  worlc  well ;  hnt  tkcj  ui 
nt  purpoaea.  The  one  at  KcL  UKIT 
is  wound  for  rather  high  tenaion  ;  tha  one  nf.U 
of  the  preKnt  Vol.  ii  of  lower  t,niinn.  uiil  it^i 
vork  fur  a  lunger  time  without  heatiw.  If  y« 
<irill  give  nie  full  detail*  of  the  sbapo  of  JOVM* 

' -111  what  yon  want  to  do,  I  will  adTiK  mr 

■S.  BoTTUSK, 


«  then 


:eof  tl 


jnthe 


with  the 

I.     By  the  bye,  what  an  udd 

,,  ^ „ the  P.M.'s.  Do  I  understand 

you  anght  when  jiiu  !»]■  thitt  their  height  ii  only 
'in.,  while  their  length  is  li'in.  ?  Tu  work  sneh  a 
luuiine  to  the  fnll  >iO  f^U'  ut  the  bichtutnate.  eaeh 
holding  a  gallon,  would  be  nunc  tuu  much. — S. 
BOTTONE, 

raTSiiS.]— I.imsliKlit  .with  Bther  or  tlio 
Bthoxo  Umeliffht.— It  is  must  undeiirablc  to 
have  the  ether  near  the  jet ;  it  is  best  Ui  hare  tho 
v'opourer  to  charge  the  mcytfcn  with  ether  vapour 
.in  the  Sour.  I  ihall  bt  glad  to  tend  "Portable" 
full  particnlars  of  the  armngementa  requiaito  to 
make  thin,  the  moat  convenient  form  of  limelight, 
safe  and    limple.      The    requisite,    arc    tu    fully 


XLi..  of  the  English  hechai^ic.   wmpt 

further  details  if  that  ia  not  clear  enoii|hr-fc 
BOTTOSE. 

[  J  7ei4.]— Pottery  OluM*. — Fur  glaiinc  ci» 
-□on  red  ware  with  m  tranaparent  ^Utt,  ^ 
uigcther  finelv-Eroiuid  lead  ore  witli  cUjiIV-llf 
h7  weights  of  these  conatitncuta  beinz  in  the  )» 
[HirtioD  of  aboat  3  of  Kolena  to  1  o£  d^;  f« 
ihiuDgh  a  fine  iievc,  and  dip  the  cla^  wutm  k,m 
:f  only  inside  U  tu  be  glaieci,  then  suDpljiiwAl 
[Articles.  Other  miitnrea  for  the  glaie  an  nd  W 
»nd  silica  sand,  and,  I   believe,  while  itid  mi 

jii.-_i      n,.   —A  nnderatand  what  ynaM' 

,  U  goods  tbat  are^awi^ 

i^ipjiiiig  mupt  be  fired  in  uggarti ;  rinsed  gBD^a^ 
lie  >ircd  cither  in  open  Iciln,  if  they  ait  anW 
<in  eaeh  other,  or  in  '-boxca"  in  the  Uti- 
PuTTEKY  TECU. 


L  and  ki 


anothe: 


4thei.  Indiarabber  tubing  i»  soon  apoiled  if  used 
i»m«tantly  for  carrying  oxygen  and  ether  vapour  ; 
bat,  if  onlf  need  now  and  then,  it  will  soon  Iiac 
;ho  ether  it  has  taken  up.  The  tube  which  has 
lieen  nsed  for  the  ether  vapour  must  on  no  acT<iunt 
be  tised  for  carryiue  the  jiure  oiyiffn,  or  it  will 
(opply  sufficient  ether  to  make  osygen  exnlmive 
andunmanaBcaHe.-.\.  PU.Ml-mLBV. 

[o7i>J"J— Carbonlo  Acid  Oaa.— On  the  con- 
tinent CO,  is  mostly  mnde 


alive  oil,   or  through 
iinmice  stone  impregn.ited 
passage  of  water    '      -  -     - 
PEBIY      W.     STi 
Poplar. 


>    filled  H 


le  Foundry,  Brigg. 

ie76ai.]— Blootro-PUtinff.— To  8.  BOTTOyR. 
lany  causeii  seem  tu  be  at    work   hne.     The 


oad, 


[o7&in.]— Carbonic  Acid  Ou.— The  best  way 
lo  get  tho  ontenta  of  j-our  ftncr^tot  away  is  this : 
When  it  is  quite  worn  out,  mi  thnt  you  cannot  Ret 
any  more  gas,  take  the  cap  o9,  anil  till  your  gtac- 
— ■ irly  full  with  water:  give  it  a  good  mixing, 


tery  nowei 


Du  yon  i 


Tha 


wonid  account  fur  sume  ol  the  misohjcf. 
bath  free  from  other  metals  lieside  silver  i  I  should 
stnagly  advise  yoa  t^i  r»d  our  friend  Mr.  HpragneV 
book  on  "  Bleetricity :  its  Thwr^.  Sonroes.  and 
AppUoations,"  beginning  at  Section  il&9,  "  Silver 
Depotiting." — H.  Uottosb. 

[&Tr-3l.]— Blectro-FlstinK.— In  the  first  place, 
it  leanB  probable  that  you  do  not  n*e  purs  ailver 
for  the  anode.  Absolutely  pure  silver  should  be  pro- 
emed  from  the  refiner  for  this  porpoM.  The  belt 
way  to  make  a  solution  is  to  make  first  a  solution 
uf  cyanide,  about  two  ounces  ts  the  gallon.  In  this. 
place  the  aniHle,  connected  with  the  cupper  of  the 
battery.  On  the  other  wire  place  a  small,  clean 
piece  of  brain,  and  a«  suon  ns  the  brass  coiomences 
to  whiten  yuur  sulutiim  is  ready  for  use.  There  is 
no  really  efficient  subetitQte  fur  cyanide  uf  putas 


no  really  et 
■iun. — Ob. 


,   ,  B  battery  power 

(!)  lack  uf  cyanide  in  thesolutjon,  (3)  tbe  employ 
ment  of  »n  unpnre  anode,  (4)  the  employment  u 
lime  water  to  form  the  precipitate  in  nitrate  u 
■ilver  lolution.  From  the  drift  of  the  query  th< 
two  last  seem  to  bo  the  most  probable  causes  o 
failure.  One  Daniel!  cell  will  be  found  sufficient 
if  It  is  in  goud  working  order  and  tha  articles  no 
too  largo.  When  the  anode  turtu  grey,  mor-i 
cyanide  i*  reqairvd  1  when  it  turns  rea  or  purple 
<nranide  of  copper  ia  being  funned,  whii;h  ahow 
that  the  sil>-er  ia  not  )>ure.  Pure  silver  ahonlil 
thercfuiro  be  used.  When  tbe  objects  only  are  dark 
and  dirty  in  appearance  the  current  ii  too  itronc, 
and  to  remedy  this  the  anode  shotUd  be  reduced  m 


:   if  not  a  hose,  thru- 


_,,._  _-_ -  .._.__ drain  stop  np 

through  that  for  1 2  yean.  I  do  not  think  you  oaB: 
better  what  you  are  oii  ing  f<  ir  the  nianu  facture  of  ear^ 
bonic  acid  gaa.  providing  yen  get  good  whiting,  free 

and  cleaned  every  week.    Any 

I  shall  he  pleased  tu  answer.  ,     ,  , 

other  kind  reader,  furnish  nie  with  a  guud  recipe 
"  brewed  ginger  beer,  and  if  lemuns  are  better 
._  Ji  essence  7  I  ahall  be  crcatly  obliged.  — 
A.  H.  A. 

ra7li40.J— Carbonio  Aold  Q^a.— Hydrochlorii- 
!id  is  miuih  more  volulile  ihiin  sulphuric  acid — in  : 
fact,  it  is  hydiuchloiii:  i>eid  gaa  disulved  in  water. 
md  if  it  is  poured  into  the  generator  at  ita  usnal 
itrcngth.  some  of  it  will  escape  with  the  carbcnic 
luid.  It  should  be  mixed  with  an  er[nal  volume  of 
natei,  and  in  this  state  uf  dilution  it  doea  not 
fume  ;  but  there  is  up  neoca^itv  tu  use  limestone,  as 
the  same  wbitiug  or  chalk  wkiah  you  use  with  the 
other  aciil  will  do.     Limestone  is  very  hard,  and  it 


mnia  for  which  explanation  ia  required — nmlji 

i,.,(?-^i;)x3»K, 

ia  derived  by  differentiation  from  the  fonidi, 
Log.^  =  A-^    _    C_ 

in  which  A,  D,  C  are  abbreviationa  for  the  M- 
ben  S-la))l,  Z,7iil'5,  and  3M,U-tl-5.  Rankine  ■•■ 
his  readcra  that  the  complexity  of  these  fic^i 
renders  their  use  inconvenient,  except  wiihtkd 
,>f  tables  uf  ihe  quontitiee  yi.  L,  and  D  fotdibatf 
boiling-poinle.  Severtheless,  to  show  bva  dq 
may  be  used'  for  computing  the  value  of  L  iW 
the  prciBUic  ia  33-71b.  per  aq.  in_  it  will  beina- 
lary.  as  a  first  step,  tu  oompute  the  tempentvil 
at  the  boiling-point  for  thin  preesore.  nis  ( 
iuundfrum  the  second  equation,  which  ii  sfii^ 
raticfuc  L  ^ow,  S3'71b.  per  aq.  is.  pM 
p  =  'I.SS^Xlb.  ncr  nq.  ft.,  and  log.  p  a  »«aK; 
therefore  A  -  log.ji  =  4'iT3II,  and  the  qnstafr 
reduces  to 

1      ,    -OW-^  ^  .n,->n,..« 


,    =  ■0«13«2  = 


Heiicc  the  temperature   of     the   boiling-pini  d    ' 
water,  under   a  prefsure  of  il3'71b.  pel  sq.  in,!    i 
T  =  7IIJ-'J°  Fahr.,  ruckonrd  from  the  abselatsMIl 
which  is  4111-1"  below  the   aero  uf   tbe  ordnK 
scale.     We  are  ttow   in  a  position   t^  eomiHM  L 
from  the  first  f ocmnla,  which  may  be  put  ii  it 


<   *30->« 


(B.Si). 


To  compute  ^.  wo  have- 


UIJOI 


TJUrpo'i 


it     : 


much 


long,     1 
Yon   will 


about     the 


.ightfor  weight,  then       

acid  in  ajjound  of  vitriol  than  in  a  pound  uf  hydro- 
chloric acid  ;  hut  if  you  feel  inclined  to  uae  it,  thi' 
taste  and  udour  uf  which  you  speak  will  probably 
be  removed  by  mixing  a  little  whiting  with  the 
wash  water,  and  by  diluting  the  noid  with  ila  volium 
of  water  before  pouring  it  into  the  generator,  si 
same  uf  the  hydrochloric  gas  will  escape  with  the 


Log.  1,103  c  3-0W3t)4  ■>  L^ 


Hence,  for  L  we  have— 

IjOC.  i-MrM  =    •3a±2a-l 
^•of.p  =  3ti8.>91>3 

^-"j   =  8-5B3879 


Log.(B 


ra7G4(t.]— Btnr  PlLDtona.phs.— In  the  silidM 
ii-ferred  to  in  reply  No.  B7liM,  Itt.  A.  BnMbm, 
F.R.A.1^  remarks:  "When  we  ocoaider  thltl^ 
[the  Common]  negative  re<)iiiTad  an  expcnit  ■ 


Oct.  9,  1885. 
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Ut,  mirmr^  it  mnst  neoMaaiily  lup»n  l3aX  the 
■tan  ihown  have  diiica,  owing  tu  the  dnviiig  power 
[of  the  tclcBinii>e]  nut  bein^  alwotutely  pemct,  and 
partly  to  BtmnpheriD  dutnrbuiaa  ;  bnt  thii 
■BiTOel/  man  the  beauty  of  tbe  remit,  as  the;  aro 
all  in  piopurtion  and  aro  all  irregular  in  ihapo  ja 
le  direction,  thus  serring  Ui  diatinguiih  itargfrom 
it«ota  on  the  plate."~ARTHtrR  MEE. 

-  SafaatlT«  Eleotrio  P«n.— The 
1  bjohromate  battery  oan  only  be  de- 
pKUEu  upon  to  work  for  a  tew  weeki,  and  it 
VDold  have  been  moit  remarkable  if  junn  hail 
worked  after  lying  nieleu  for  "  several  yean."  Re- 
duige  with  froah  aolQUon,  ming  the  pocmu  celli 
with  water  only,  and  2oi,  of  n- "■ —   '- 


[STsei.i  — 

paroiu  cell  b 


outer  ceU  a 

W»t«r,  andfioi. 

aUmps  that  hold  tl 
[67653.]— 


Bollen    of   Fortaibla 

ind  to  ■■  A  Now  Submriber  " 
iriut  ii  known  a,a  •'  Algin  Boiler  Fluid  "  a«  an  ex- 
aallant  acale-prevontln^  eompouud.  The  least  traco 
of  lime,  iron,  or  alumina,  it  precipitatea  and  falli 
to  the  bottom  of  the  boiler  ut  u  fine   mnd,  which 

nimde  from  aeawced.  The  patentee  and  maker  ia 
■.  O.  C.  Stanford,  F-CS,  JSortb  BritUh  Chemical 
Work*,  Clydebank,  Giaagow.— SuCTAU. 

[STG^.I— Slactrlo  Z.lcht.— If  yon  had  a  rather 
iK^e  flywQeel  attached  to  youi  dynamo,  to  aa  to 
vqnaliae  aa  far  aa  poaaible  the  irregnlar  oriTin^  of 
yoor  engine,  yon  coold  .du'  what  you  leqnire.  Of 
•mine  were  will  be  aome  irregularity  and  aoma 
waving  in  theli^ht ;  that  cannot  be  obviated  unleaa 
joa  get  th«  enuinc  to  work  irnitc  steadily.  Qutta- 
periina-cove red  leads  would  do  very  well ;  and  tho 
djnamo  ahould  he  indoaed.  The  ooat  of  the  whole 
might  be  from  ill)  to  £1!.— 9.  Bottoxe. 


niding  wirea  to  alut  the  depoait,  Aa  to  yuur 
Sjnamo,  there  ii  evidently  no  lock  of  rulta — rather 
othiirwiae.  Try  to  couple  it  oa  a  ahunt  machine, 
iiuerCing  a  >hurt  length  of  platinum  wire  aa  a  ahnut. 
If  jDu  could  give  me  a  deacription  of  the  machine, 
u  to  ita  build,  dimenaioni,  iLc,  I  might  be  able  to 
■Milt.  You  ahoold  eee  what  BJl.F.  and  what 
«arTent  yonr  battery  givea  that  does  the  work  ao 
-Woll.— S.  BoTTOSB. 

[67650,]— ColMtlal  PiotoBTiphy.— To  obtain 

objeot-glaaa  wme  80ft.  m  focu*.  whilat  one  of  tift. 
fooal  length  will  give  an  image  fin.  in  diameter  or 
thercabouta.  The  qneriat  ahould  read  up  the  aub- 
jeot  atanding  at  the  head  of  hie  fniiuiry,  and  can  do 
•0  cheaply  by  iibtaining  the  full.  inCcceatine,  and 
practical  articlea  in  the  Brillih  Journal  of  Pholo- 
'graphu  for  May,  ISBA.— ABTKUB  HbE. 

[oTUSy.]- Celeatlal  Photosraiihy.- The  Noa. 
.HJ,  P35,  and  Vii  KsOLIbh  UeCUAXIC  would 
taaoh  yoQ  that  an  o.g.  or  reflector  of  lift,  focna 
woold  give  an  image  of  the  aun  or  moon  of  about 
«6-]0Ouia  of  an  inch.  Yon  wonld  require  a  focal 
langth  of  36ft,  to  give  yon  approximately  an  image 
of  the  moon  4in.  in  diameter.  The  fooal  lengtha 
of  o«.  for  astro,  parpoac*  are  uaually  14  or  Ifi  tunea 
die  cQameter  of  the  ii^. ;  one  of  Sin.  would  be  about 
,  4Sin.  to  46ui.  focua.  The  aiie  of  tho  image  dependa 
antiraly  upon  the  focal  length,  aod  iccreaae*  with 
'tt.  The  brightnew  of  the  image  increaaea  with 
larger  aperture,  and  tho  deameaa  of  definitioil  de- 
.  pendi  upon  the  excellence  of  the  o.g.  or  mirror. 
For  these  pnrpoace  a  Gregorian  or  Caaaegrain 
'  nflector  anawera  beat,  aa  yon  can  get  great  power 
.  1b  a  imallei  compaaa. — J.  C.  L. 

[6TCGn.]— Seaweed  Paper,— I  can  «ay  nothing 
of  the  Japanese  patent ;  but  anch  a  paper  is  made 
from  aeaweed  by  B.  C.  0.  Stanford,  K.C.8.  ~ 
addreaa  see  No.  A7li53.  As  to  details  of 
tnre,  it  is  a  patent  right,  which  I  think  cannot  b< 
«Bt^ed  into,— So  UTAH. 

[57663,]- Teat  for  SUtot  in  I.SBd,— Diiaolvt 
the  lead  in  nitric  acid ;  add  hydrochloric  acid, 
when  yon  will  obtain  a  white  precipitate;  ahaka 
thla  Dp  with  ammonia,  and  filter.  To  the  solution 
add  mtric  acid  in  eTceag.  Should  atlver  have  bei 
present,  yon  will  obtain  a  white  precipitate  of  silvi 
chloride.  If  a  fair  quantity  ia  supposed  to  1 
orient,  the  lead  may  he  aubjectcd  \o  ctipollatio 
Xt  ia  heated  in  a  bone  ash  crucible  in  the  oxidiaii 
flame  of  tha  blowpipe,  when  the  lead  will  be  coi 
Tcrted  to  litharEe.  whicb  is  ahs'irbed  by  the  crui: 
ble,  and  the  silver  will  remain  in  tho  form  of 
bright  metallic  bead.— C.  F.  P. 

[67i>i'k1,]— Teat  for  Silver  In  Lead.— Disnol' 
a  portion  of  the  old  lead  in  dilute  uitrie  acid,  1 
the  clear  aulntion  odd  dilute  hydrochioric  aci 
which  precipitatea  the  lead  and  any  ailver  th. 
may  be  present,  aa  (white)  chlorides.  To  sEpar-ate, 
throw  the  miited  precipitates  on  a  filter  and  wash 
repeatedly  with  boiling  water.  Tb<^  lead  chloridi 
ia  disaolved,  leaving  the  insalnblo  chloride  of  sUrc: 
on  the  filter ;  consequently,  the  preitenco  of  such  i 
reiidae  is  a  proof  of  the  preaenM  of  ailver.    Con 


n  by  diaaolving  the  rcsldne  in  a  small  quantity 
of  ammonia,  and  re-pieoipitating  With  nitric  acid. 
There  are  other  testa ;  bnt  tEii  da  perhap*  the 
"mpleat.- I.ITHOS. 
[576(>6,] — CThoap  Way  to  OharKe  Btora^a 
Batt«ry. — Very  chcap,tmlj.  Unfortunately,  tho 
water  main  would  Boon  be  corroded  through.  The 
current  also,  owing  to  the  low  E.M.F.  and  high 
resietancc,  wonld  be  extremely  amall.  You  might 
poaaihly  charge  an  accumulator  in  one  year  anfB- 
"entlv  to  light  a  K^unitle  lamp  for  half  an  hour. 
■S.  BOTTOMB. 

[n7nii6,]— Oboap  Way  to  Ohaive  StorAffo 
Battery, — Cheapness  ia  a  relative  term,  and  all 
the  daU  should  be  taken  into  account.  "H,  B." 
abonld  estisiate  the  ohancea  of  being  found  out ; 
the  probable  coat  of  replacing  the  "caat-iron  main" 
(belonging,  of  course,  to  someone  else),  which  ho 
propoeea  to  destroy,  and  also  the  quesUuu  whether 
he  might  not  find  himself  in  priaon,    -•'^^--'— 


[67fiefi.]— 
_attMy.— 1_.. 
overlooked  one  ci 


would    only  givt 

would  be  utterly  ineffective— Sl»UA, 

Way  to  OliaTKe  StoraES 
H,  B."  muat  have  strangely 

jinco.  or  hia  query  had  never 

been  written.  Would  not  the  whole  effect  pro- 
duced by  such  a  battery  aa  he  deacribea  arise  Dom 
the  destrnction  of  the  water  main,  the  property  of 
athirdparty?— Pebcy  W.  StaslEI,  MS,  Man- 
chester-road, Popli      " 

,.  adviae   the 

qneriat  to  attempt  to  charge  bis  storage  battcriei 
with  an  earth  battery,  aa  it  will  not  give  him 
Bofficient  E,M,F.  To  charge  an  accumulator,  2-'2u 
volt*  is  noccBsary,  and  as  jMu  cannot  connect  two  or 
more  earth  batteries  in  series,  it  is  impossible  tu 
get  as  much  E.M.F,  as  this  from  this  kind  of  cell, 
Beaidea  thie,  Mr.  Kpraguo  tells  na,  in  hia  "  Elec- 
tricity," that  using  the  gaa-pipe  for  an  electrode  of 
an  earth  battery  ia  very  deleteriona  to  it,  and  that 
the  damage  is  moat  likely  to  take  place  in  thr 
place  nearest  to  the  consumer.  Better  by  fatburL 
the  ton  of  coke  to  drive  a  steam-engine  and  charge 
from  a  dynamo.    "" 

[57ii6T,]  —  Bnaalan  Names.  —  The  names  of 
Russian  places  and  pe 
are  written.  Tertnii 
like  the  English '-oR,' 
liketheKngliah"ov"or''oE"r  there  ia  i 
in  the  Russian  language  like  that  of 
"ow."  There  may  be  a  termination  in  the  Rnaiian 
names  of  "  ow,"  but  it  is  a  Poliab  termination,  and 
is  pronounced  as  ot  or  of,— W.  H.  Gbqwe. 

[67G7i,]— WatohmakliiB  and  Jewellery.— 
The  best  bonk  is  "  Britten's  Watch  and  Clock- 
makera'  Handbook,  Dietiimary,  and  Guide,"  pub- 
lished 1H64,  price  6a,  D.  Glauow's  "Watoh  and 
Clockmokiug,"  and  Sannier's  "  Treatise  on  Modem 


Import  TaritI, 
machine  parts,  lathes  included,  pay  ail  import  t«x, 
aceording  to  the  material  or  materiala  of  which 
they  are  made,  aa  follows:— (o)  Of  wood.  Is,  Ud. 
percwt,;  (i)  of  oast-iron,  la.  F"rti.  per  cwt.;  (u)  of 
,,■...     n.  ..J  cwt. ;  (d)  of  other  base 

These  prices  are  practically 
lo*  Tariff  prices  being  in  marks  per  IW 


3'" 


kilos.  Tools  pay  duties  of  3s.  to  7s.  6d,  per  ei 
acoordiog  to  quality.  Carriage  andagcnls  chargei 
are  about  the  same  as  in  tbia  country.— JUAN 
XPTOflAL. 

[67681.]— Aoatoua  Parmantatlon  .—The  ad- 
dition of  foreign  acetic  acid — id  es^  other  than 
that  prodnocd  by  the  actual  fermentation — tends  to 
letud  it,— a.  BOTTONE. 

[5TGi>4.]— Boman  Arithmetia.- The  Ronuns 
seem  to  have  need,  for  arithmetical  purpoaea.  a 
connting  table  And  stone*.  nM>-ii',  and  calruli.  On  thia 
table  perpendicular  lines  wrrs  drawn,  and  thevalae 
of  theatone  waa  according  to  the  division  in  whicb 
it  waa  placed.  1  believe  a  good  account  of  arith- 
metic in  all  countrien  will  tie  found  in  an  articli 
bv  Peacock,  in  the  "  Bncyclopaslia  Metropoli- 
tana."-G.  7.  W. 


[.;7I18+.]- 


1  Arithmotlc,— It  waa 


than  addition :  and  only 

citiea,  or  till  modem  times  only  those  of  the 
Medilerrnnean,  bad  nue  fur  anch  ciphering.  KoQf 
waa  ueedtHl  in  EngUad  till  printing  and  banking 
times,  when  the  Greek,  that  hadserA'cd  all  European 
commerce  and  aciente  fur  ^U  centuriea,  had  quite 
given  place  to  the  present  Hindoo  system.  As  this 
was.  thranghout  the  Middle  .\ges,  in  the  bonds  of 
Moors  and  other  infidfls,  nny  Christiar  ' 
"Algorithm"  (aa  our  fitrarea  were  colled] 
risk  of  suflering  for  black  art.  Ui^iiig 
one  c^  the  enormities  for  which  Po  "  ' 
got  buried  in    onboly   ground. 


I."  were  fonnd  enough  of  "  Uie  three . 
who  planned,  built,  and  carved  We) 
y.— E,  L.  G. 

686,]— Olncoao.— Pure  glucose  orystallisei 
int  mnch  ditfiaulty  into  the  form  of  very  hard 
e  tables  or  cubes.  When  impure,  or  after 
tl  caramolisation,  tt  beoomea  nncrystalliaable, 
.'ou  give  some  details  aa  to  the  source  of  yonr 
se?    I   ahould   )>c   better   able  to  assist.— B. 


TISErUL   AND    8CIENTIPIC    NOTM- 


Whan    to    Plant    Treea    EUid    Bhraba. — Bo 

.)artiol  arc  owners  uf  small  garduna  to  planting 
treea  and  ahroba  in  the  apring,  that  it  appears 
deairable  to  remind  them  now  that  the  best  tune  in 
the  whnle  year  for  making  alterations  in  planta- 
ahrubber^'  is  the  autumn.  Evcrgreena 
[escriptiona  may  be  moat  succcssfnUy 
planted  in  September  and  October,  and  decidaona 
~  ind  shrubs  from  oarlr  in  the  month  lalt 
ned.  Generally  spealdng,  planting  open- 
tions  can  be  carried  on  with  greater  advantage  in 
the  autumn  than  in  the  spring.  There  ia  usually 
more  time  for  the  work,  the  ground  is  invariably 
in  better  condition,  and  the  trees  make  new  roots 
before  the  winter  ia  far  advanced,  and  are  able 
therefore  lo  make  p)od  progreaa  from  the  moment 
of  their  atarting  into  new  growth  in  the  apring. 
The  fact  abonld  also  be  borne  in  mind  that  when 
the  work  ia  not  commenced  imtll  after  the  end  of 
the  year,  there  is  a  coixaiderable  rit)t  of  its.  being 
delayed  by  an  unfavunrable  condition  of  the  aoU 
till  late  in  the  apring,  vrath  the  reanlt  that  the  treei 
iir  ahmba  auSer  severely  when  the  weather  is  either 
hot  or  dry  during  Aprl  or  May.  It  will  perhap* 
be  nscfid  to  mention  that  all  soils  are  mnch  cohler 
in  the  spring  than  in  the  autumn,  and  therefore 
much  leas  favourable  to  the  production  of  new 
roots  by  treea  tJiat  have  been  transplanted.  It  ia 
also  worthy  of  note  that  at  tho  nurseries  purchasers 
in  the  autumn  have  a  much  greater  choice  than 


greater  proportion  of  the  mure  popular  kinds  to  be 
sidd  out  before  the  winter  is  far  advanced,^ 
Amnlnir  Knrdenijj;, 

Oil  or  Vlne-leea— Oil  of  Oognao.— Under 
the  heading  "A  German  Poiaon"  tiia  Jtf}>ublique 
j'ranini'KolB recent datesays:  " There isan article 
on  ^e  markets  of  this  city  (Paris)  and  throughout 
France,  to  which  wt  deaire  in  the  most  earnest 
manner  to  call  the  attention  of  the  aanitary 
authorities  of  the  Republic.  It  ia  a  liquid  prepara- 
tion for  the  eipresB  pnrpoee  rif  the  falsification  of 
icnuine  and  the  manofactnte  iit  spurious  brandies, 
ts  name  as  expressed  on  the  labels  of  the  bine 
fiaska  in  whichitcomei  into  trade  is  JEii^r  tueniitO* 
•h  lit  ill  rin  (eisential  oil  uf  the  lees  of  wine).  A 
sample  of  it  seiied  by  tho  sanitary  police,  and 
analysed  at  tho  municipal  lalHiratory.  showa  that  its 
basis  ia  castor  oil  which  boa  been  subjeoted  to  th« 
action  of  nitric  acid,  and  afterwards  etherified  with 
a  mixture  of  ethylic,    amylie,   methylie  aloohola. 


1  make  a  barrel  of 

In  continnation  of  previous  experiments  on  the 
effect  of  high  prossuroB  on  low  organinns,  MM. 
Cretea  and  D.  Cochin  state  that  the  vitality  of 
loriJu  is  not  destroyed  by  a  pressure  of  aW  to  400 
atraosphcrca  continued  for  several  days.  Kxamina- 
tion  under  the  microscope  showa  no  perceptible 
■    the  form  or  appearance  of  the  colla,  and 


<n  afterwards  brought  into  contact  with  ai 
solutions  they  mStiply,  an  "      " 

normal    way.      Under    the    same    pressnre 


,  and  other 


iholic  fermentation  alwaya  takes  place  after 
some  time.  When  fermentation  occurs  under  high 
pressures,  the  development  of  carbonic  acid  appears 
to  ensoa  under  apeoial  oonditions  of  molecnlar 
equilibrium. 

ACCOBDISG  to  Professor  TyndaL.  who  bos 
studied  the  absorptive  power  of  gaaes  for  low 
temperature  boat,  the  following  arc  the  CMnpaiatire 
absorption  powers  of  various  gases,  each  of  the 
pressure  of  lin. ;— Air,  1 ;  oxygen,  I ;  nitropen,  1 ; 
hydrogen,  1:  chlorine,  iW;  bromine,  Ifiil;  nydro- 
bromic  acid,  1.<IU5;  carbunie  oxide,  750;  uitrio 
oxide  1,590;  nitrons  mide.  l.HliO :  sulphide  of 
hydrogen,  2,100;  ammonia,  T.iUO ;  olcfiantgas,7,»S0: 
suljiiurous  acid,  n.iWiO,  Tho  abaorptivc  power  of 
tho  three  permanent  simple  gasoa  for  dark  heat  is 


The  new  ateel  wurki  on  the  1>Baic  aystem 
erected  by  the  Glaaeow  Iron  Company  are  jnst 
about  finished,  and  it  is  eipectcd  that  they  will 
begin  operations  without  delay. 
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UKANSWEEED    QTIEEIES. 


V  beKdll  rif  lllrtrfellBir  aMritnlei-i 


rnn.    Hud  Pin  Eitlngnlilicn.  p.  481. 


1T1«1.    WoDdu 


ITUO.    If  odd  Djuuno,  p. 


ttUt.    Jawatlery,  f 71. 


KM*.  Blectttcal  Vetcriurr  on,  BT3. 

II»^  Phnptaar  Tin.  HI. 

fTMt.  Cbenilii.  »7>. 

ntn.  To  '■  Hgnu,"  art. 

ITiri.  BltmCurnl]U,>74. 


QUEEIES. 


[fT«m.:-TiUM«  Omr.-Conia  Kuna  o(  onr  wa.lr 

nr.  laltablo  for  >  deokef  y    IUti  do  iloobl  oUitn,  tKM 
tD  jKlf ,  would  like  to  Duk«  one  during  the  vluter  even  1il§ 

[17188.]— Lioaa  of  TMt»— Soma  jtin  egi^  on  rccot  .-i 

laid  tuA  noTei  been  quite  recoTeitdt  aLthougU  I  bftTe  tiri 
under  the  bfit  mtdlnl  ulfloe.    Cui  anj  rtAder  itAte  wJi: 

[Hfles.J— DyiUbmO. — Would  Ur.  S.  Bottone,  or  a: 

It»   following?'    I    h»re  ■  dyn»mo  with  P»clnottl    rlE 
unmluni.    Tbe  weight  DlFJl.'i.  911b.    Tbe  F.M.'i  ui.' LI 

wjre;  ud  the  Hmutore  hiu  eight  eincee  foi  wiTlng.  wii 

bu^  obtiilQ  IL  i  cuidls-power  lamp.     I  tuve  tried  iLun 
of  Tulotu  reditMCM.  bat  with  no  grcftt  Improren 
The  nwcliKalail  putorth*  Atlingli  fBlrlj  well  don?   u 
tha  InmlatJon  good.     Tba  jlng  li   uinealed  aut^ 
Woold  %  IvnlnktHl  ana  linprDTe  the  working  at 
how  Buij  lunpa  mir  I  eipwit  tnm  It  T— ONI  IH  i,  I- 
[*T<Ki.]— BlohrtnuAte    Battery  fbr   ZAmp 
liaTa  ■  lU^all  UuleU'i  b»ttary,  Ulegnph  lonn   eacli 
la  dlTtdad  Into  two  pun  bj  ■  porou  plMc,  (In. 
making  altogetkcT  SO  comparUnanU.    I  ptupoia  to  ■ 
tine carbonputca in plaoe of  tba  copper  now  In    t, 
sewabica.  bchpUta  U  tobcIlln.)oOBbj  t)la.,both 

add ;  bow  muf  t  a.-p.  Umi*  will  It  Ught,  and  to 
loaf  kt  ona  obar^ng  T     How  long  conld  I  light  a  31 


lamp  b*  iBiog  ■  tolot 
•mmonloi^Tl  •bould 


ow  tbeaodi  deTeJoper.— H.  0.  PHOTO. 

[K«n.]— StorftCO  BMtt«T7. -Wanted  to  knoii 
to  nulig  a  Mt  ul  atuiiige  I'Elli  fut  luppli  lug.  daring  > 

raqnlrtng  about  11  amp.,  with  EM.F.  of  W  tdIM 
Anj  InlonuatloE  wlli  niDoh  obUge-^EHilA. 

[H«»S.]— FhotOKrapUo.— Cu  ui  of  ;aur  tti 
tell  me  rf  any  large  iu»-n.y.htteth«e!i  a  laige  u 

than  li  no  good  >Iid] 


il  pbotogiapherB,  b 


[«7«M.l-Bleotrie  lJ»litinr.— will 

nalnted  with  the  lUbiKl  tell  ma  Ihe  b 
ghtlDg  a  ahop  In  the  moat  ecoooznWI  wm; 

ow  to  make  them  y    Conld  an  accoioulilot 
•mill  hind  dynamo  to  light  ■  SI  or  I  o..p,l 

oui»,  or  ia  tbU  Im^iKllcable  (-5.  B. 
[67flM.]-Q»«atove.— Can»nji>t"0nn 


.□be  after  being  In  uae  i 
on  becomei  heated,  m 


[B7SIT.]— PordnB'  Pump.— Cin  ai 


reader  tell  me 


at  Ulb.  eierr  two  wttkJ  In  •■ 

fortnight,  and  all  looae 


They  work  at  Ulb.  preaiura,  and 
eight  yean.     Could  any  of  youi 


icozf  cJcained  off. 

r  practical  rcaden  pleaae 

... , of  thla,  aa  I  am  alnid,  if 

ot  (loppiKt,  It  may  end  badly  t— T.  B.  F. 

f(7a»9.]— Xlln,— To    "FOTTKIIV  TECU'"iSDOTHCHB. 


obtalnlrg  luch  an  appointmint !— A  CosaTjUIT  Beader. 
[SJTOl.l-qoiMtarir  Orbltn.— Will  any  of  onr 


oblige — An  AUATEVR. 

ri77M.l-OoU,-Can . 
dele  -  ■     ■  "  - 


imall  iDtenalty  colli    When  1  atliich 


power  be  wiiated  7  What  would  be  probable  oast  f  Would 
the  lighting  Mat  11  percent,  sum  than  gai,  learlng  out 
wear  and  teu  of  engine,  at  that  I  hare  7  Uodynamoaaad 
lampi  >ait  for  (ome  ysra  7     Conld  Ineiperlcued  peraon 

jKVKLLkB. 

[»77M1    Bonitoli-BrtMliIng.— Wfllaoyof  "Oon" 


to  »t  water  h. 


[I770f  1— Xtaohe  Battarr.— I  hare  a  battery  oiled 
the  Ua  oli&    The  compoaltlan  li  gaa^oke  and  mangiuieae 

[t770«l  -Fatilty   Dynamo.— I  liaye  lately  got 

good  »ra  k  betwee 

laila  o    ghte-en 
fO  0  p    lampa. 


-p.  although  reputed  to  light 
;  to  make  It  right  7— Bbi*ii  Boboo. 
from  Coal  Tar.— I  wlili 
I  warm  i^r  cold  water.    Can  < 


[i77u».]— Hot-air  Bn»in«.— TO  Mel  BVTCUrFR,- 
Would  >ou  kmilly  gire  me  aome  mon  Infonuatlon  of  jaoi- 
hot-ar    Dglnf,  tbe  slit  of  working  cylinder,  length  of 
itroke  dia.  ol  dlaplaclng  cylinder,  length  of  atrake,  ani~ 
p«a  b  D  ftkctfh  of  the  eoKlne  In  gt-Atml,  or  aiiy  ul 

[(770»  ]-B«pom»«  Work.-I  haio  been  looking  at 
■ome  T  r  n.ie  ropouaee  work  In  brau.  and  haveliieo 
qu  tc  a  fancy  to  iHLm  how  It  It  done  and  what  toC 


phot'^raphle  m 

llataed,  and  a>  ihc'towr 
tcnrd,  1  (holl  be  gUd  of 


kcly  to 


gwing  u 


[t7«94.]-OTanal«  Carbon  BattoiT.- W  I  >i 

i^fd  Li-eluuclH-  line  n>d«.     Will  an  aitdltinruU  numbiT , 
ity    1  wUfh  tiiuH  BUL'b  A  bittiry  us  thli  If  practicable,) 

hoora  every  iiighl.— J.  B. 


[{7710  ]— 71ii.  Breeoh-IoadlnK  82awt.  Oiui.' 
Iltt«d  In  o  gun  ?—(.'.  K. 
IM71  ]  —  Eaglneer'a    Taper    and    Parallel 


mllM  an  hour  on  torri  rnd  and  DEdlBBiy  Orm^h 
atopped  in  H  janH  with  -neama  hnkcl-lmil 

[•771J.]_Btron» PMt«.-0»n  aiijmHK 
.end  the  ben  thing  tone  tec  pntUng  aida  a,  — 
jon  American  olotb  t     Ordinary  juta  la  <<  la  b-1 

J.-ImntloM»ll««Ml 


t  from  adhering  to  the  rtenl  In  nnkll  ilobnbl 
t7771».]-L«tlloB0d.— Howoan  I  mil 
y  and  Hat  gap)  to  be  tma  wbai  U  omn  *■ 
who  plane  it  7- A.  F.  HtuuarEAk,  DrcidH. 
[E771S.]— Prap*r«d  Bmnlalon.— I  km*  tWMtL 
ben  of  an  enuiaion  wUch  only  nqnlica  to  bajnlo 
le  plate  and  dried, and  It  la  tlMIl  ready  Is  Hitti|l* 
raph  with  7     Conld  aolDI  reader  ct  "Dun'  UBl 


laca.eTeaIMIt 


[47717.1— Blotolwa  on  Fao*.— I  am  tnrtUri     t 

lotctaeaon  iD;faoeatdifleRnttlinia.wlikk«aiMM     g 

painful  before  dlachargtd.      Alao   afMt  akaiiv  li     | 
troubled  with  anall  rialnga  on  the  ISaca.  erea  Itatlt 

powder.    I  wall  ha  glad  of  any "- ■ — —^  ^- 

ongbt  to  aay.perhlpi,  that  I 


[t771B.]-AnntiItlM.-wm   -MllTift*' 
.Jier   mathemaltclui,   he  ao  good  aa  toaMiaM 
principle  the  following  equation  ia  aniTtd  t-  ■  - 

me  to  the  beat  cnn«itb»k  at 


[»771».]-L.  and  T. 

r  oar  reodera  glre  the  i 

englnn.  g70  pattern.  *— 


[(77S0.]— Haw  Bralce.— I  aee  br  tba  p»»*^ 
yf  t  another  new  railway  brake  oouing  to  t&etaM.  H 

an  t<11.,>ii,f.»h  lnT,>ntlnn. — IjWO. 


Ig  (Ob  fo 
L    Utfal 


nioB  dont ^la  na the  tni£n  vM 

™„™ knowMga.     Tho  Weattaghaiwlii*" 

brake  and  lalSIa  eoodltlooa— then  (a  bo  fearatMM 
I  pa«  on  to  aak.  How  abont  the  otbm  7  Tba  dAH 
la  ont  of  the  quotlon,  the  Itak^S  ClajtM  li  dWa  ! 
-teel  brake-well,  there  a»  only  ■  few  ecaeb^tlKII*' 
DT  day.  Ueberleln  alao  out  of  tba  qaeodOB,  aid  -*' 
on^ntomatlc  bnkea,  of  coone  trt.  aa  (btyBf,  > 
fell,  then  U  only  one  left  worth  looUiig  tt.  tkn 
eweatklndof  Bmlth'tAotomatic  Vaeirami  ttM  ,  ,^ 
rellattbeKiblMtlon,  bDtlaltanjgoad  oanlkt-aa 
he  queatloD  fur  me.  CorrHpandaiua  on  H  tai  tMi 
arioia.  Soma  i±y  II  la  good,  otban  that  HUM. 
here  no  plan  of  getting  toksow  tbatrOhr  DmI 
hlDgfullU  what  the  Board  of  Trade  oallfw- 

[S77n.]— Wow  V.B.  Kn»ln«a.— wbai  *"5] 


ralneperta 

ri77»i.l— Ball  Boom  PIbor.— Will  any  rwfcl 
Inform  me  the  beet  method  to  get  a  door  Ingmrf^ 
for  dancing?  1  bellen  there  laaomethlngiieedta' 
of  ipermacetl.  to.— DAKClll.  ,^ 

[(771S,]— Book  on'  Aatronomy.- A  uuiw* 
in  a  contemporary  ■>}>  :  -  Loekyei'i  vorki  an  MBj 
badly  written,  barring  a  few  errm  in  the  laaoal";"^ 

■■  ■ ' — ayai  The  aptbor  of  tUi  M" 


,Te  done  well  to  hare  _o1 
I  iditlon  of  Lookyer'a  . 
numjr.  Inatotd  of  tnatlng  to 
a  good,  yet  ilmpla,  te  " 


[s; ;  20 .1-  Sanitary.  — 
Ion  of  K.UUU  people,  the  ground  harlng  a  grading 
[S7730.]-  Ktoro.-lAntarS.— I  ub  dnlrona 


L.P.S1 
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[IITJS.I-Bortiiff,-  I  wmt  to  boro  lo  thp  4o| 
from  Mfl.  Id  IWJl.    Th..  Kronndfa  pully  MiD^tc.11 


monlai  Holybdats    Solution. 

rmparlD]!  ItkumolipbdAleaolationlort] 
'Unapbona  in  iMel  J  uul  vlut  quimtl 


ihop^    Qaa   BugiiM.— Tluiaki 
Itilunnjitkon  retpcctlns  mj  engine. 


^K  a^d   Bhaftlag.— I  ihonld  I 


«'   iL™! 


y  book  publlibed  U 


d  of  dillA.— CDBlduiJof  JDDT 

^ic  Vb>ul4]  explain  oume  of  tbe  prinnlpiU 
ryht^  ia  the  Caul  Dg  llnquatAl  to  doio. 
i;it  gt^atlefflon  to  f-xpUm  Ihfin,  u  It 


Euiometer.— To  Xa.  Borra^ii.— 
;cllii  <iTiul]  liiu)  ought  I  to  ue  nitb  II  to 


iriiiB  Solutlon».— Will  uij  mdo 


:  Hit,  u :  KKi* 
Jacob  iIiomh- 


V :  Tiko  pl»no-con'p>  of  - 
donlDotutbgnlusolp 
And  7     Alia  b  ranffli  md  ready 


ii  glia  ■  ntia  of  ■! 


ir  SsQulred.— SojipoK  >e 

rougb  I  pipe  art.  long  by  lln 
1.  pipe  Is  UMvi  InMciul ))  to  k 

acbarga  gtieo  i      It  "  OUtti 
will  Uailf  uuwcr  tbli  plHlul] 

llaL-  -COKBTUTT  RiAilEll. 


[17710.}— Tramway  Polnta.— I  ihnu 


[tm  1.3 -Bain  QftUBS.- 
«ln  fall«u  throDfU  dllTflrent  a 


r^lnder,  l^i 


CUBLIOH. 

[S77»>.]-TJnntap  Wlra.- 


copled  being  portioiH  ol  prloti 


p  the  dlitsnm  and  focu 


[:ir764.)— OsB  aappliea.— Wajitnl,  ti 
(n4tp.  an  I  toknow  vlien  they  aro  getting 


reading  aoi 

full  ™iiie  (o 
if  light,  &0.- 


bj  M,  Leon ' 


Meteorology. — At  tlie  third  meeting  of  U 
IntematioDal  Metfiorolcigioal  Committee  held  i 
Paris,  at  the  A[iiitatr}"af  Public  Inatiantion, 
valunble  report  on  Cirrus-cloud  Observatiom  t 
Che  Committee  appointed  at  Copenhagen,  16^ 
<HU.  Capvllo  Hildebruideaoa  and  Ley),  wj 
lobmittfd,  and  will  be  printud.  It  reconunendt 
that  the  obiervations  of  tbeso  "  Mare'i-tail" 
olondi  ahoold  be  added  to  the  daily  meteoialogiDal 
telegroma  in  each  eoontrj.  The  gubjeut  of  Atlantic 
Weather  Telegrami  waa  disouised  with  General 
Haien  (Chief  Signal  Officer,  U.S.A.),  and  it  wai 
decided  to  maintain  the  preeent  gygtem  ol 
report*  of  weather,  ice,  and  derelict  ahipi 
which  are  extracted  from  ahipfl'  logs,  tel& 
graphed  to  Europe,  and  forwarded  to  the  pablic 
pcsH,  and  which  hag  been  oarried  on  since  Chrigt- 
mae  ia»t  by  the  McteoroWioal  Offices  of  Francf 
and  thii  country,  and  to  endeavonr  to  improve  the 

f  resent  organiiieii.  A  propogal, 
eiiWfeoo  de  Bort,  for  -'-  -  '  *■- 
wbleofareiuneof  the 
ing  in  the  United  Stalea,  eapecislly  in  tlie  Se^ 
Bngland  States,  was  oangtder«l.  General  Haie 
eipreiaed  his  readiness  to  fumiah  auch  reports,  an 
it  was  resolved  to  endeavour  to  organ tas  the  servio 
provided  the  cost  of  telogrnpbiotranamissiuo  of  th 
report*  oonld  be  guaranteed  by  the  Europea: 
Meteorologioal  Offices  propoaingli' ■■■-:--- —  :■ 

observationa  abonld  have  an  add 

iutroduoed  into  the  method  of  their  reduction,  viz., 

irroction  of  the  force  of  gravity  at  the  parallel  ot 

_.  .     The  force  ot  gravity  varies  with  the  latitadeg, 

and,  aocmdiiiBly,  toe  middle  latitude  4.)"  is  aeleeted. 

juiidered  desirable,  as  absolute  g}-nohron- 

weather     obiervatiunn     appears     to     be 

ible  in   Eorope,  that  the   aame  hours  of 

local  time  should  bo  adi^ted  in  each  country.  Thia 

would  involve  in  the  United  Kingdom  a  change 

ftom  8  ajn.  to  7   a.m.  Greenwich.      At  present 

the  hour  cariea  from  T  ajc.  local  in  the  Bast  of 

'eorrespoDding  appraiimately    (o  C  ajn. 

Ih)  to  8  B.m.  Greenwich  at  Valencia,  8  ajn, 

(local)  at  Liabon,  and  9  a.m.  (Liabon)  at  Oporto, 

laat  hour  beinj  approiimotcly  1(1  ajn.  (Green- 

:h).    It  was  decided  to  recommend  that  the  next 

«raational    CoQgresa     ahould    nut    take    place 

_  _ore  1889  and  Prof.  Maacart  alated  that  probably 

the  French    Govemmont    would    bo    disposed   tv 

the  Coagreia  to  osacmble  in  Paris  in  that 

Oreen  Tranaparent  Vantlah  for  Ketale.— 
_rind  a  small  quantity  of  Chinese  blue  with 
double  the  imintily  of  finely-powdered  chromatc  of 
lotaah  (it  recjnires  the  most  elaborate  grinding) ; 
idd  a  sufficient  quantity  of  copal  varai«h  thinned 
vith  tarpentine.  The  tone  may  be  altered  by 
iddJQg  more  OT  loaa  of  one  or  the  other  ingrcdienta. 


t  barometrical 
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White  to  play  and  m 


ag  gr™ily  In 


«rj*htBh.      }fy.   W 


_,^.^.. , ^  _. .. . problom  lo 

any  apprecUbl*  eilmt.    No.  918  la  alio  eitromely  flna. 
ud  I  luIT*  loDDd  It  very  dllHc^ult  to  uy  whether  thla  or 

■.be  preuedlii*  la  the  bttl "—     '' ' " '  ■ 

iboold  jnla  to  bracket 

.o  940,  as  it  pQiMBCi,  pe 

So.  913  Is  very  lugMdoiu 

the  following   order    ol   merit  ;—MrM   priw.    No.   M», 
ait.  '  An  »iy' 


Saw  ahoald  be  d!l«ivsrod_ 

Brighton,  Sept.  19,  ISSJ. 

SoLinroa  to  KS. 


W.  TUIDBBLL  PEBRCK. 


(c)  1.  K-K  i  (if) 

(d)  1.  Anytliiig  elae 
,  1.  Kl-Kt  6 


To  »8.  by  T.  O'N.  H,  A-  a.  Olrer  (tour  solotloM)  R.  A. 
enortt,  BtieelgaM,  K.  S,  H.  S,  T.  Oloier,  Eev.  W.  Andei- 
inlOld  Bomney),  A.  A.  B.  L-olnse  (two  aolDlionaX  A. 
Mat,  J.  A.  Mills  (three  eolatitms),  and  S.  Calrner. 

To  9W,  by  E.  a,  R.  A.  Bennett,  A.  S.  Olver,  Strectgate' 
[.  (Mmer,  and  J.  A.  Mills  (weak),  H.  K  T.  Qlorer. 

-might  bave  rflmlned  fioni  aunding  any  solutloa  00 
ccouDt  of  the  defence  which  lliB  aulhcr  overlooked. 

R.  A.  BEITOETT.— The  receipt  waa  not  i^owledg^  last 

th&t  It  wad  not  the  Author's  Solution,  and  tbia  wonid  have 


™  thai  tin  |V«H»  JYiTwiiMiVAo,  which  appeared 

■  tlractlve  (eatures  a  Choa  Columll,  wbloh  Is 
ible  editonblp  of  Dr.  Quntbecg. 
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ANSWIBS  TO  COEEISPOmMTB. 

•,•  All  nwmiiiiiiulfcnii  AoHldbr  iiMrMMit  le  llu  EutTOR 
III' tArBNllLiiiU  MEClLl>~iC.  iSSiATiimel,  H'.C. 

HINTS  TO  COBRESPOKDENTS. 
1.  Wrilr  on  one  eiiic  of  Hit  t"P<T  only,  anil  pm  .ItbiUlks 
for  IllUBlfnllnna  on  Er[unt«  pWcA  of  jiapfT.  S-  I'ut  tlElffl 
W  querica,  anJ  wlipu  ■nswwiiiK  uiirfiud  ijitt  the  nurabei^ 
u  xnU  u  the  litlrfl  of  the  qnnla  to  whlcU  ttw  repllts 
ruler,  t.  Ko  ctiBigo  i«  marte  for  ImenlnE  Idttom,  quciii.*, 
or  rcrUcfl-  4.  Lcttc-m  or  qiurlcq  uklu,-;  for  Kdiin9K4  of 
ooTTHpoihUMiU.  or  wbm  todli  or  other 
rolrucil,  (^'  rcpUcfl  (riving  bucIi  f nfomia- 
knrted  except  u  adrcrtueiueulB.    S.  Ho 


upoDdcnl*.  utuliT 


eomBpondentjA 
Hpedally  drnwr 


rS 


t  our  room  wtll  ■nil 


;.  fl.  P,Kouth»!i.— J.W.-Si 
R.  Ur-J.  E.  Uore.— U.  IL— Oup 

.-PBgo,-    -  "     ■  ■ 


tr  Dntl]  it  it  Tcliiccd  by  >  lis[t ;  add  iLi.  uf  nct[Hi!d 
qurll;  lMllBinlniiteortwo,nnli),*nd  iidil  vhlliit  IioIb 

dncmiu  of  tlni-tnrr  of  nnntlc.  Fropoitloii  mav  be 
Tulnl.  The  prindple  la  tn  slcohullc  mlulloD  of 
giliilllM  mixril  with  an  alcohoJIc  aolDtian  ot  ^lu 
nuitlc  FeiluLpi  the  latter  alone  wonlil  answer  yonr 
purpriM.)-aLUOOL  Bot.  (Pm  mclhoda  of  pjlntLng 
bkclibwrdi.  sec  Kc.  1^,  p.  sn.  A  liinple  pr<>i«9 1>  to 


^DC-  bill  for^lata^^ 


cm.      All  hUh-lTMautc  • 
.    Appi;  to  JtOTB.  PilKT 


■hoDli^  be  loft  to 

F.M.B.    (S«Hin 

Cartrr,  Camle-wns   ... 

by  Iheia.  anil  In  Me»r<.  Unrlrio.  Solio-aiiiHre.  W^  for 

naterlali.)— J.  u.  X.  ( tiivututon.  p.  471.  Val.  .\XXIX. ; 

p.  B«l,  Vol.  XXXVL :  p.  U3,  Vol,  XXXV. ;  wid  luouy 


IN"1 


llhwiiM'ful.BudRoodevc'.  ■■SlfBMEu:(liK" 
jou  wnnt.  Utitb  <m  pnlillihcrl  liy  Cnaby 
iiJ  Co..  b-titioun'  Hall^MHin.  K.U.}— A.  U. 
<■  ya  Diitka  tluxw  in  VoLXXXVlI..  iip.  lai. 
...  t  iliera  an  maaj  papm  on  Vm  luliMlor  In 

tiukvoliuuiii.)— iS.    iHcr  imvlHU  lunnm  ur  anv  tnt. 
book  of  tlic  ai.-BiD4njrliM.i— T.  SVITii. 

"iVn'.'JIe^MFSI"' '" 


iK  ■CCtlo  MOlfl  la  TC 


I  We  ihonlil  imiii 
(They  an  enu 


lentlT 


idel  by  urrv  Biperlen«.)-K.  E.  ToEK. 

r  adilicMlDg  tbe  (guntloo  to  the  CItII 

amLiiatliin  qDi»tIoii>~llio  Dnt  of  iio  jmr- 
mi ;  the  neconit  annrereil  in  acy  teitbook 
>n.>-  II.H.    llgltafKtV  If  ».ltcanonly 

CI  p(«M  portion,  Hiid  (1»t,we  tbluk  mnn 
lal.J— B.  S.  MKLLOfL    l,(jullr  [HHibk ;  but 

.  E.  ^YLOn.  [aoni*  HltlD  bend  can  bo 
■  wwiolnK  Torj  wntlJanllapp]J■lllgp»»- 
^  rill,  the  ¥'jy«jjj«  "«^«  ",'li"A^"' 

NtutiMi  of  rubber  from  tlie  feathcr-irlli'ri^.  Anoint  the 
partf  iritb  thai,  and  binil  a  ploce  of  linen  aimllirl; 
oornnloT-r  tbc  junction ,  It  Ian  "bolcli"  at  beat,  and 
rifkj.^-ZKBIi.    (Iiin|[)»M  dlitolTed  InnceltG  arid.    It 

In  a  hwin  .J  waini  mitrr.  Or  we  the  or.lin»ry  .liellac 
ennent.     Uw   iniUcvs.)— Smaxole.     (Write  for  piuv 


(We    are    , 


'^'  1    It™ 


tI<Iii»!.j- 


Es  nlH'ii  ]uit  iFiU  lUuI  that  It  IH  Innnlnble  In 
Cl■^^TANT  BKUiKa.  Altrlnplinm.    (If  iau 

iirVi.l.  X.\-XIX„  fon  irlu aii.| on Mh K, Ur. 
r.ilily  fnll  diMririthai  tt  tlir  vhidu  art  at 

InK.I-n.  IL  r.  (Ve  rln  nut  HV  hriK  wiy  nw- 
uan  Iw  uTitlcn  ou  inch  n  anlijeot,  for  mucli 


it-l-lcN  nilirtii  honble  b 


adur  Lack,  Fatont  OfBoe.  Sontliampton-l 
n<lon,E.C.  <>tlusr  luformatioii  irill  be  foDii' 
liDi.™)— E,  P.  N.    (Ton  were  anawmd  » 

, -  all -the  deatrlptlon  iiec 


p..  SJ8,  m 


£1  fi%r  the  appllcaHon  slanip  (inclmUng  tomin  an 
claraiion  atamp,  about  JCl  H.).  nhfrh  protmtj  foi 
montlw.  B-licn  a  oomplele  ■pqefflcntlod  must  be 
Willi  a  naiiip  of  £3.)— Jons  Cir.uiD.    (It  will  bi 

yon,  (or  Instance,  done  unjtbfnK  to  help  In  nirc" 
rhtaper,  of  coQi« ;  but  a«  lo  coat,  jou  mnat  appi 


Inj  anltable  wonl- 
ot  they  might  aab  or 
itorMoani  bent. - 


a  like. 


t   Prof.   I 


"  Penny  Water  (leaner,"  dewrlbed  I 
CABl).  (Any  mod  coioarod  Ink  mlied  willi 
traitaranth  on^  a  llttto  ingnr  cnnily.>~OAT 
(Reclpi-a  for  tnakln^  oatcahea  Eiatc  been  Ffl Ten 
tlraeiL  Perliapa  the  followliiK  isaa  lEood  Fjeauy 
oatmeal,  a  dice  of  butter,  aalt  to  taate  ;  mh  the 
into  tha  oatmeal,  mix  with  luil  watrc  to  a  stl 

quicklr'aipoHlble,  and  bukc.    The  'gritlille,"  a 


tnoney  \s  we] 
pnl  In  "dllt 
Kneneilthat 


rlcerof  a  rei|ieetable  patet 
laid  ouW— FIAT  Lfl.  (I 
utlou  ifratlug  plaUa."  we 


baa  !)««□  rroalred  from  ot»erveta  In  o' 
the  earth.)— LlTIIOS.  (Ur.  :iprainie*s 
pabllabiMl  by  B,  and  F.  N.  Spun.  CIja 


tridt."i. 
xat.  S.W.) 


fiilpliuric  ixid,  wy,  1  In  It  or  W  or 

-    Feme  nae  equal  pDrwaalphurlcandhydroohtorie 


Iron  it  tbcn  «onrca  wiih  Kiiid,  iM'-l  iiencnlly  wiDi  a 
enkcT-nm  buikai  a  rubber,  Thr  UKIal  mikt  lie  wrleelly 
olHui.  and  any  procnoi  that  will  elTect  ttiat  will  do.)— 
Jack  my.  (A  liydro-lncuhator  wai  (llnitmted  In 
Mo.  m.  Tlam.  I.  ChrlMy  and  Co..  ot  Fenehorch- 
ruvel,  E.C  poblbJi  a  liuok  on  the  Iiydro.lnculiati>r.)  — 
P.  W.  Jachmk.  (L'nilertliE  drcouutiumH,  wo  tlilnk 
tiiamuUTii  lialile.)— A,UKun>iii>.  (Koa.  Mil.  Z3ii,  I'W, 
._  .,  .   .r  ___  _...  -r  prt„[_    Prli«  Of  tlie 

In.  Jfl-)— Saxd  ILVT. 

eturu  your  paper  on 


and  Index  for  Vol. 

other  nuuibcTB  peat  free  wl 
ind  a>ldreBs,  that  w< 


"Mooldli 
le«>ly  mi: 


rerlalon.    Thi 


:i _..._ 

ibetn.)— MlWiAKIf.     l8wB 
—  — uythlng.  Knowing 


wasted  la  half  the  diflleuliy 


A  Hint  for  Pi&nlaU.— For  the  benefit  of 
pianiits  a  Contineatal  eur^^eon  hut  recently  edviaed 
"'""*""-  of  tho  ounnectme  b;Lnda  which  join  tha 

tendon  ot  the  ring  finger  with  thiwe  uf 

the  middle  and  little  fln^^rs  re<ipectively.    It  it  a 

fact  well  known  tn  anntomi^tn,  aod  even  t«  tb« 

laity,  that  in  moat  people  the  fuiirth  linger  cannot 

rule  bo  fully  eiteniled  H-hilot  the  utliers  are 

in  tho  flexed  poattton,  and  that  conaeiiuently 

rtain  amount  ist  reatrnint  ia  placed  upon  the 

_.    ementa    of    the     digit    when    acting    alone. 

Tlie    diflicnlty,     however,    can     hy    practice     bo 

mfficientlj'    overcome    tu    enable    a    player    — 


imont  to  dispentc  vith  the  open 
n.  Blight  though  it  ho.  We  doubt  i 
I      of    unr  moat  renowned  pianiat 


!  of  actioD  would  be  )<iat  in  power.  Uoreover, 
by  DO  moans  certain  that  division  ot  the 
lateral  bands  would  not  be  £)llowed  by  cicatricial 
union  of  their  aevered  enda,  and  thus  a  distinct 
crippling  of  the  linger  resnlt.  Ami,  agnin,  the 
recorda  uf  anrgery  abundantly  prove  that  no 
wound  can  be  inflicted  nith  nluwlute  certainty  of 
freedom  from  mibhap  in  the  abaiw  of  auppuration, 
or,  it  may  )»,  gmvcr  evil ;  and  certainly  ti-ndonB 
■re  nut  the  atTDctuit'9  IciutliaMe  to  resent  ir  - 
live  inlerfcrence.  Thfor<'tical!y.  tlic  propo- 
ingcnioiH  ;  priioticnlly,  it  is  dangfnjui. — ]mhc 


nSEFTTL  AND  8CIENTIFI0  NOT 


Otilonin.~Thii.  is  a,  body  obtsdnad  by  0. : 
from  Smyrna  opium,  by  treatine  it  a^  ord 
temperature  with  an  exceu  of  milk  of  lime,  i 

and  conocndating  to  a  weight  eqiuj  to  tlu(< 
opium.  The  brown  flocn^ent  tubu  which  up 
eontaina  gypanm.  and  yields  to  animoni 
opionin,  which  ia  precjpitst«d  from  the  fittn 
hydrochhirie  or  acetic  noid.  It  frwms  cone 
croUM  of  small  nccdZea,  melta  and  tnmi  brt 
KT  C^  is  eanily  wlnble  in  aluohol  and 
iparingly  soluble  in  boiling  WBt«T,  is  neutral 
lapcr  and  aeema  to  be  free  from  nicmgeE 
lolutiona  in  alkalies  are  yeUow.  bnt  acids  H] 
t  as  a  nearly  colourless  cryatalline  precipitit 
vanning,  it«  alcoholic  solution  yields  witli 
chloride  a  fiooculcnt  biown-ied  precipitaK 
boiling  its  solution  with  lime,  a  orystallini 
soluble  in  water  and  ether  in  formed.  On  tn 
opionin  with  potassa,  opionvlir:  arid  ia  ft 
frhich  ie  likewise  freely  solnlAe 


ualtn. 


finamsl  for  Iron. — A  good  enamel  coatii 
iBt  iroQ,  wrought  iron,  or  ateel,  one  thatvi 
crook  on  being  snbjected  to  nuiderxte  chati| 
temperature,  haa  long  been  a  deaideratnm,  ant 
^ays  this  is  now  claimed  tu  huva  been  dimi 
In  the  case  of  nn  iipaque  enamel  being  retjiiia 
tor  instance,  a  baaiaf.ir  vitrified  phottKraphai 
eight  parts  of  oxide  of  tin  are  to  be  otuetL  J 
|j&ptuta,1>y  wetzht,  of  ordinary  Sintclas 
menta,  20  parta  uf  carbonate  uf  (oda,  and  1! 
of  boracic  acid  are  mell«d  together,  and  tlwi 
masa  poured  out  on  aomn  cold  anrf  ace,  oi  of  ite 
metal.  When  thia  has  suSeiestly  coaled  oC 
pnlveriaed.  and  a  mixture  made  of  thepn 
biEethcr  with  silicate  i.f  soda  of  50'  R.  Kitk 
■nbatnncc  the  metal  ie  glased  and  heated  in  as 


other  fnr 


until  U 
.  npplicj 


s  f  lued.     This 


spared   with   other    methoda,    and,  at  li 

posaeases  tho  advantage  of  simplicity. 

The  German  organ  for  railroad  proneBfl 
IS  following  method  of  checkiiig  mwsKi 
raotised  on  the  RasaiaD  road  fn»n  Cliidir 
ikolajev.    The  track   ia    patrolled   befon  a 


forward  a 


each  section,  irbpadi 


jund  by  b 


Lrricdii 


ill!  odd  ones  iu  the  other.    Tbeiiml^ 
painted  on  metal    plates,  are  ' 
_  ..le  trains,  en  that    officiali   -"" 
TsadOy  see  thi':::.  and  by 
the  poaitions    .   :]ie  nmnben  on  anydaj* 
cnn  see  whet:    i    Iho  watchmen   are  diof 
work.    A  hook    v.-itbont  a  nmnber  iaJioW 
negligence    of    a  wjitchman,   who  ess  bm 
■•"—Ltified,  since   even-  wiitohiuon  ii  njini  ■ 
give  notice  when  he  di^s  nut  findanoabrt* 
beginning  of  bin  section,  and  mnat  do  »■•<■■ 
haling  the  cari'lesencsB  ascribed  to  him. 

The  r'limjo  Sailirn^  A:ii  Bt»tesll»l«wLJ 
tr.iina  paid  over  the  junction  of  ibfJe*'" 
Elevated  RallroodB  at  Chathani-jquii  "J 
twenty-four  hours.  So  railroad  io  ti*  1™* 
an  vqunl  train  business  un  tfl'o  I  —    -  -  ■ 

junction  in  London  where   2,Ji> 

but  four  tracks  arc  provided  foi 

tion.  Tho  only  railroadsinoperationlW^T 
with  the  New  York  Elevated  Railnnd  H**" 
crowded  huaineaa  are  the  London  Todo^" 
Railwaya.  The  Underground  Bailw.n^J 
cnomiouB  number  of  poaeengen,  add  tin  ™J  j 
developed     very     rapidly.      In    1H73  i  "[^ 

01,4iO.I7K  pereonr '■-'  ■■'  '"^  '^ 

Undorgroond  Ri' 


mSl^' 


icks.   rut"  ■• 

ti»iim—*ji 


had  increaaed  to  114,447,514.  I>ii"Kf  "*  S 
eponding  five  yeara  the  New  York  Bl"™*"^ 
rSpds  avowed  an  inercaw  from  ^^*;SJ 
nH.705,R'>0  ;  in  other  words,  while  the  ^'^j^ 
showed  an  increase  of  2a,li27,3.^ii  io  fi"2?Si 
Elevated  had  expanded  its  figures  bv  i*"*^ 
The  traffic  <jn  tho  8t.  (iothard  Rsil"^"*^ 
to  show  a  slcaJy,  if  not  very  rapid,  i«f»* 
lS7i>  it  waa  eatinmted  that  thogoudi  t:^"  "^ 
Germany,  Belgium,  and  ItJv  wndd  »"  " 
annual  total  of  IW'.O^iU  tont.  In  IfA  ""T 
impletc  working  year,  the  weight  "f.f*^^ 

__  _ _ins.   Tbel^ 

(iiorted  from  th  e  two  narthefii  "^ 
to  ine  I'tnin-iUa  U  headed,  in  Ii«l.'fi'''^'j5fc 
(tWirm  Urns:  iieit  come  coals,  ea.1uBin«  [""J 
tlie  servjee  ot  the  line.  K1.833  toni:  BbiWEli"^ 
earthenware  figure  f(<r  O.lVXj  ton*,  ut-^^'^ 
for  3,412,  nnd  puper  for  I.iUH,  For  lif*  ™g 
Italy  gave  in  exchange.  wboLy  or  in  r."'-',^  l 
tons  of  ege^  4,4:<;  luni  of  flax  1>'J^ 
marble,  a.&.ii'  tons  of  frait,  1,68:  W"' »  ^ 
nnd  ^Hi  tonn  of  corn,  and  sereral  <"" 
niuditio;. 


eentfrom  the  two  HrBt-named  counuic^ 
to  SIH^KH)  tonn,  while  ihi?re  were  roniij"' 
from  Italy  :i7  tona.    In  ia«, 
made  an  aggregati     '   ' 
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THE  STORY  OF  THE  HEAVENS.* 

T£[£R£  is,  perhaps,  no  one  amongst  the 
present    generation    of    distinguished 
afltronomers  better  qnaJificd  to  write  '^the 
flUay  of  the  heavens  "  than  Dr.  Ball,  the  Pro- 
feflBor  of  Astronomy  in  the  University  of 
Dnblin,  and  the  controlling  8])irit  at  Dun- 
sizik  Observatory.    Nowadays,  the  man  who 
wishfiB  f»  keep  abreast  with  the  advancing 
knowledge  of  the  time  cannot   afford  the 
leisure  to  appreciate  tlie  beauties  of  what 
18    called   "  fine- writing '* — a^  all  events,  in 
oonnection    with    scientific    facts,    and    the 
works     he     prefers     in     his    library    are 
tliose  which  will   give  him  a  plain  answer 
to    his    question    without    the    labour    of 
wading    through    pages  ,  of    words  —  mere 
words.    Several   writers  of  scientific  works 
are  beginning  to  appreciate  the  fact    that 
there  is  now  so  much  for  a  man  to  learn  who 
would  desire  to  be  ranked  amongst  the  "  edu- 
cated,''  that  little  more  than  a  plain  un- 
▼amished  tale  is  all  he  cares  about  study- 
ing :  ^  he  requires  the  facts,  with  so  much  of 
^  cccplanatory  matter  as  may  be  requisite  to 
render  them    oomprehonsiblo,    but  without 
..  any  useless   verbiage.     Dr.    BaU   oocupies 
■/■  about  540  pages  in  telling  the  "  story  of  the 
heavens,"  but  there  is  not  a  line  one  would 
'  wish   omitted,  and  not    a    paragraph    that 
:'-';  eenld  be  spared  ;  and  yet  his   ]iages  do  not 
r^'-VMid  like  a  dry  statement  of  facts  :  on  the 
■  *;*  iBontrary,  what  ho  has  written  interests  the 
~er  and  leads  him  on  from  page  to  page, 
when  the  book  is  finished  there  is  a 
pious  index,  by  the  aid  of  which  any  point 
bo  easily  looked  up  in  the  future.    In 
introductory  chapter  Dr.  Ball  enlarges  on 
e  wondrous  nature  of  the  story  he  is  about 
tell,  and  in  a  few  pages  pla^  before  his 
~ers     the     magnitude    of    the    subject 
are    invited    to     study.      Thus,    in 
few    paragraphs,     he     gives     an    out- 
of    the     history    of    astronomy,    and 
out  the  salient  points-  in  such  relief 
they    make    an     almost    imperishable 
on  the  memory.    Although,  he  says, 
X^tolemaic  doctrine  is  now  known  to  be 
ed  on  an  utterly  extravagant  estimate 
true  place  of  the  earth  in  the  scheme 
heavens,  vet  the  apparent  movements 
3  celestial  bodies  are  accounted  for  by 
"theory     with     considerable     accuracy, 
xny's  theory  was  described  in  his  "  Alma- 
"fc-  *  *   written  in  the  second  century,  and  for 
n  hundred  years  it  was  regarded  as 
ue  story  of  the  heavens  ;  but,  as  Dr. 
points  out,   the  discovery  of  the  true 
of  the  universe  was  nearly   simul- 
'•M  with  the  discovery  of  the  new  world 
31^  Columbus.      Copernicus     showed    the 

^^^^^«nce  between  real  and  apparent  mo- 
proved  that  all  the  phenomena  could 
easily  accounted  for  by  the  assumption 
rotation  of  the  earth,  as  by  the  cum- 
supposition  of  Ptolemy — really  a  pre- 
^x>us  one  when  it  is  calculated  what  an 
t  infinite  velocity  the  stars  would  have 
a  whole  universe  revolved  ground  the 
j^-lj"--^  -  Copernicus^  in  fact,  not  only  demo- 
to  ♦  v^^  the  hypothesis  of  Ptolemy,  but  assigned 
^  J^i^^  earth  its  true  position — one  of  a  system 
H^^^^^nets  revolving  around  the  sun  ;  and  when 
t^^^  "  space-penetrating  instrument,'!  the 
2[!^^I^P®>  was  invented,  all  who  approached 
^l^-J^iacussion  of  the  subject  in  the  proper 
'iJCf?^^ — the  search  after  truth — were  convinceil 
^[iv  ^  ClJopemicus  was  right,  and  Ptolemy  wrong. 
^     telescope  having  played  so  important  a 
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part  in  the  history  of  astronomy,  Dr.  Ball  illustrated  with  some   Ijcautiful  plates  and 

devotes  his  first  chapter  to  the  Astronomical  engravings,   the  sources  of  which  are  duly 

Observatory,  and  having  briefly  referred  tt>  acknowledged  in    the  preface.    Not  a  few 

the  establishment  of  Tycho  Brahe,    on  tlie  readers,  diving  for  the  first  time  into  the  sea 
island  of  Huen,  with  the  rude  instruments  j  of  wonders  presented  to  us  by  the  heavens, 

then    available,    proceeds     to    explain    the  will  be  startled  to  read  in  Chapter  III.  that 

structure  of  the  eye  (from  tiie  optical  point  the  most  important  work  which  the  moon  has 

of  view)  and  the  refracting  telescope.    En-  to  do  is  to  cause  the  daily  ebb  and  flow  of  the 

gravings  of  Dunsink  serve  to  illustrate  what  tide,  and  it  is  rather  unfair  perhaps  that  Dr. 

an  observatoiT  is  like,  and  a  full-page  plate  Ball  should  postjMjne  to  another  chapter  a 

of  the  great   Vienna  telescope  as  erected  in  sketch  of  the  "  marvellous  jwirt  which  the 

Mr.    Grukb's    factory  gives  an  idea  of  the  tides  seem  to  liave  played  in  the  past  history 


appearance  of  one  of  the  modem  instruments 
used  by  astronomers  for  penetrating  space. 
A  diagram  of  the  principle  of  the  Herst-hel- 
ian  reflector  is  followed  by  a  page  plate  of 
Lord  Rosse's  telescope  ;  but  the  reader  having 
been    made    acquainted    with    the    modern 


of  our  earth."  However,  as  he  enters  fully 
into  the  subject  in  the  last  clia[)ter 
(XXVII.),  the  reader,  whaso  curiosity 
lias  been  aroused,  can  quickly  satisfy  it, 
while  the  student  cuin  follow  the  author 
through     his    desci'iption    of     the     moon 


wonders  in  the  shai)e  of  instruments,  and  itself,  a  description  which  loses  nothing 
htiving  recdised  how  far  they  are  above  his  j  l)ecause  the  story  has  been  so  often  told, 
reach,   is  comforted  by   the  intimation  that 


a      binocular,     such 
on     board      ship,    is 


as  a  cajitam  uses 
the  most  suitable 
instrument  for  commencing  astronomical  ob- 
servations, as  though  not  nearly  so  powcrf  ill 
as  a  large  telescope,  it  has  some  compensating 


This  i)ortion  of  the  book,  too,  is  illustiated 
with  tine  plates  and  explanatory  engravings. 
The  physical  features  and  phenomena  of  the 
moon  are  dealt  with  in  a  manner  which  is 
calculated  to  impress  the  facts  upon  the 
memory,  while  the  attention  of  the  readei*  is 


If 
t 
i 
be 


be 


tt   1;^ 


^o^  Limited. 
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advants^es    not    possessed    by    the    latter,   secured  by  references  to  the  importarit  part 
Failing  a  binocular,  a  good  opera-glass  will   played  by  the  moon  in  the  practical  work  of 
suffice,  as  it  covers  a  large  region  of  the  sky,   navigation,  for  she  acts  as  the  hand  on  the 
while  the  telescope  would  show  only  a  part,   great  clock-dial  of  the  heavens.     ''Wcowe 
The    tyro   having  become  possessed  of    an 
opera-glass  is  invited  to  study  the  "  renowned 
group  of  seven  stars,"  known  as  the  Plough, 
the  Dipper,  or  Charles's  Wain,  which  astro- 
nomers prefer  to  regard  as  a  portion  oi  the 
constellation  of  the  Great  Bear,  Ursa  Major. 
We  need  scarcelv  say  that  for  many  reasons 
the  Plough  is  the  most  important  group  of 
stars  visible  to  the  naked  eye  ;  but  to  men- 
tion one,  it  contains  the  **  Pointers,"  Alpha 
and  Beta,    a    line    drawn    through    which 
"  l)oints  "  directly  to  the  Pole  star,  the  chief 
star  in  the  firmament  so  far  as  the  student 
of  astronomy  is  concerned.    When  the  opera- 
glass  is  directed  to  the  Plough   on  a  clear 
moonless  evening,   our  young  olwerver  finds 
that  the  portion  of  the  sky  included  within 
its  limits,  though  not  exceptionally  rich  in 
stars,  contains  at  least  ten  times  as  many 
as  could  be  seen  with   the  unaided  vision, 
and    his    view     of     the     universe    is    at 
once   broadened,   especially   when   he   finds 
that,    turn    his     glass     sdmost    where    he 
may^  the  heavens  appear  to  be  teeming  with 
those  bright  dots  of  light  which  he  knows  as 
stars.    The  student  soon  becomes  dissatisfied 
with  his  opera-glass  :  he  wishes  to  see  more 
and  more  of  the  wonders  of  the  heavens,  and 
by  implication  Dr.  Bull  advises  him  to  pro- 
cure a  telescope  with  an  object-glass  of  3in. 
aperture — an  instrument  which  will  provide 
"  ample  and  delightful  occupation  for  many  a 
fine  evening."    An  atlas  of  the  stars,  a  copy 
of  the  Nautical  Almanac^  and  that   indis- 
pensable book   "  Celestial  Objects,"   by  the 
late  venerated  Prebendary  Webb,  will  form 
a  sufficiently  complete  astronomical  ec^uip- 
ment    for   **much    interesting    occupation." 
Dr.  Ball  having  aroused  the  interest  of  his 
reader  by  initiating  liim  into  the  wonders  of 
the  starlit  heavens,  proceeds  in  his  second 
chapter  to  describe  the  sun,  whose  dimensions 
are  "so  great  as  to  tax  our  , imagination  to 
realise  them."    If  the  sun's  globe  were  cut 
up  into  a  million  parts,  each  would  appre- 
ciably exceed  the  bulk  of  our  earth,  while 
the  temperature  of  our  great  luminary  is 
higher  tham  any  we  can  produce  artificially. 
We  are  about  92,700,000  miles  from  the  sun 
— an  enormous  distance,  wliich  is,  however,  as 
nothing    compared     to     the    vast    interval 
which  separates  us  from    the    farthest    of 
the  fixed  stars — suns  themselves,  it  may  be 
more  majestic  in  their  magnitude  and  power 
than  the  great  orb  which  is  the  centre  of  our 
universe.     With  such  questions  as  the  cause 
of  snow  on  the  tops  of  high  mountains,  Dr. 
Ball  deals  in  a  brief  and  felicitous  manner, 
while  he  treats  at  greater  length  on  sunspots, 
the  corona,  prominences,  and  the  phenomena 
of  eclipses—  this  portion  of  the  work  being 


much  to  the  moon,"  says  Dr.  Rill  ;  and  he 
spares  a  few  lines  to  say  ''  the  idea  that  the 
moon  and  the  weather  are  connected  ha.«i,  im> 
doubt,   been  entertained  by  high  antliority. 
but  comparison    has    shown    that   there    is 
no  definite  connection    l>etween    the  two.' 
Chapter  IV.  deals  with  the  Solar  Syst(.'m  as  a 
whole,  and  diagrams  are  used  to  give  an  idea 
of  the  comparative  sizes  of  the  planeia,  ^^nd^ 
the  apparent  size  of  the  sun  as  seen  from  thF 
different  planets.     In  the  succeeding  chapter 
Dr.    B:dl   deals    at    some   length    with    the 
theory  and    the    law    of    gravitatioii  :    and 
then     the     planets     themselves     arv     taken 
in   the    order    of    their    position    fiMin    ilu- 
sun  as  centre,  the  lii>it  being  the  **  plii.iet  of 
romance'" — Vulcan.      Concerning   the  ones- 
tion  of  an  intra-Mercurial  planet,  Dr.  Ball  is 
inclined  to  believe  tiiai  there   is  no  reliable 
telesco]>ic  evidence  of  its  transit  over  the  face 
of  the  sun  ;  but  he  thinks  it  not  improbable 
that    when    the    intra-Mercurial    planet    or 
planets  become  better  known  posterity  will 
liave  to  admit  that  the  lii-st  trustworthy  ob- 
servation  was  made  by  Prof.   Watson.      A. 
cha])ter  is  devote<l  to  each  of  the  planets,  and 
one   to   the   minor   planets  :    but  as  to  the 
existence  of    a   trans- Neptunian   body.    Dr. 
Ball  says  there  is  not  at  present  any  groitnd 
for   believing   in   the  existence  of  a  ])lanct 
beyond  Neptune  :  but  as  the  latter  has  since 
its  discovery  travelled  tlirough  only  aljout  a 
quarter  of  its  path,  it  lias  been  impossible  to 
construct   from  any  observed  perturbations 
the   orbit    of   an    unknown   and   still  more 
remote  planet.     One  of  the  most  interesting 
chapters  in  the  volume  is  tliat  dealing  with 
comets,   although   Dr.   Ball  says  •*  we  must 
be  content  with  the  mere    recital  of   what 
we   know,    rather    than     with    attempting 
guesses    about  matters  Ixjyond    our  reach." 
He    shows    that    comets    are    obetlient    to 
the    laws    of    gravitation,    and    aft'oi-d    the 
most  striking  illustration  of  their  truth,  and 
he  points  out  how   modern   science  has  dis- 
sipated the   fear   and   the  superstition   witli 
which  in  earlier  ages  the  advent  of  a  comet 
was  regarded.     In  the  cha])ter  oaSlnx)ting 
Stars  the  autlior  says  "  there  can  bo  no  doubt 
that  the  d^'bris  of  the  ordinary  shooting  stars 
must  rain    down   upon  the   earth   in   gentle 
showers  ol"  celestial  dust.'*    8onie  of  the  motes 
in  the  sunbeam  are  particle^  of  cosmicU  dust, 
which  the  earth  is  continuously  di*awi:i:(  in. 
never  to   part  witli    a;^ai:i    until    tiie    Hnal 
catastrophe.      The    »4i:inter    on    the    sttirry 
he:ivens  is  embellished  with  small  maps,  which 
will  enable  the  student   to   readily  find  the 
best-known  objects  in  the  '*  glittering  canopy 
of  night  : '"  while  the  succeeding  chapters  on 
'•  distant  *?uas.'*  ■'  double  siais."  '•  distances  of 
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<p>K    <^ I> 

ajR-'lr;.  „f    th-    Hun, 

Ti'l'  *  i.ln-M<ly  rii'iiiti<iTii:'l,  Lli<:i 
Ihi-  AUrratioii  of  Lif(>it,  ami  on  tie:  Aotni- 
tHii(ii''Hl  HiKiiinmriiHi  of  Ili'nt  Uin  l.iltitr 
|ini1iit|iii  nil  uiiiiKunl  iHTmliriK  in  futronoiiii'iil 
tndlNHik*.  Iff.  rhll'H  work,  iH.Mn-vhr,  ix 
•((iiixiliitiK  rriiHii  Uian  tin  nilmiuiini'iul  l(;xt 
b(»(k  ;  il  UiIIh  lh(i  ^'M/iryir  tim  IxiiviitiM.' 
-inil  w<- know  now  tjjiil  h'^nt  )i;ih  ri'nlly  Im->:J' 
<iii<-  iif  itiii  <:liinf  tini-nU  \.y  w\M,  l)i':  niii- 
viitiiii  liii>  liiuiit  tiioiil'WI  inbi  iU  ni^l.tinl  Tonri. 
Tliiiniil.i-va,  loo,  I'lmU  lo  n  iVwiin''-  of  tlio 
:  liyiiDllimiH,  mill  till!  tiMMii-yof  Hiil<:n-n] 
aUHri-Ki'ioii  )>nl  Tot  wnnl  l>^  ll>;n«:lic'l,  whiHi 
inlrary. 


tioii  )>nl  Tot  wnnl  l>»  ll«rH 
liiil  i-jiii  Ihi  |iroyi»r  to   I) 
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ILBCTRICAL  INBTROMEHT-MAKINa 
FOR  AMATEURS.    IV.' 

llj-  S.    II.  l|..'llnNi:. 
iflJ     i  lOLIH.KAl.' i;i.KITI{<)Srili'K,    Tl. 

1 1    In  u  iiKMi.  iiN-mi  iiiKM'iiiiinii.  r< 

t.)i.>    a i-iiini     iir    iiiiiKilK    .'linrK<'->    or    I'l. 

I.ri.<il-v.  ir  will  riuiil.',  il.  ]ii«>wrvi'»ii<liiiir»)i. 
b..  kUow   lh«   |il><">"""'"ii   "t  itiiUii'limi.     'n 

It  lilll  Willi'  j;1wu  jitr.  hhI 

I«  «r  linroil.nKlio 
.  j;iii.  in  iljitinrti'r. 
•  iimtDiititr  }tifiVH  I 
tJiiii»l  ii'im,  mill  nil  i>ili|il>  i-i^iarlHii. 

fi>i  till'  ii]iv»  jnr,  wo  iiiity  i-illxT  nw-  l.li 
•iTitiiilii  (tIiimh  tiliiiutn'yH  (nlioiii  :lin.  in  iliaiwli 
liy  I'lii.  ill  lii'iKliL)  Unit  arii  iisiil  fur  Iiitko  ci 
■ir  imr.ilKii  liiirUKivi,  iiiiil  wliidi  iiiiiy  In'  iilit^iiiic 
illmiv  n'iiiiii:l»lili'liiiiiiii.iiiKi'ni  fur  it  fi-iv  jk'H' 
tmv  t-ig.  4.  \\  or  t1i.>lH>ll.»1ini>i<<l  >'liiniii.-Vi'  (  w 
Pl|t,  1.  II).  WliioWviT  hIiu|i>'  W  wLvinl.  Ill 
■iinnii'liT  i>tiiiulil  iiiiL  Iv  li'iw  Lliiiii  niii..  iinr  ni<» 
(.linn  till.  ri>i<fiin<tltv  Nhiillld  lit'  Rivi'ii  to  t>i 
biil1  fiirm.  wlii>n  ptiHiiniMi'.  Hx  thi'  "iitji"! 
ni<in<  ,-n-<iK'  lUhHl  tti  tliK  iiHrniw  tio-k.  llnvini; 
iwiH'iln'il  0x1'  ((liuiH  jitr.  t.hi'  iii'\t  nli'ii  in  to  lit  it 
.«iT<'r  l.<  Ixilli  <-tlnimili.«.  If  Kit;.  11  Ik> I'htwn. 
Ill,' H  1.1,1  .xiiviiiitv,  whit'li  is .li^liiirtl  t..  rtmii 

I.U.-  K>:i.uu,  ^l Ill    Ih' 'llttiNl   with  14  tiiiiuil- 

irnn  .-.•vi  i  1 1  111.'  Kumin  «t  till'  tb-a  Iv  iUn. 
Jiiinu'i.-.n  «ill  U'llliiilrta^lyl'vtlH'lHittiim 
nrnSnt'-milk  ti».     Th.>  iMtl.mi  IIKI"!    lUX  H( 


■.■l,i,-li' 


!  trimni'-'l  with    i 


mtil 


I'hiclinvnr  fnnn  Im  adopted,  thlu  woodea 
mnft  have  in  it  two  pcrfontionn,  one  central, 
nlHiiil  |in.  iu  diameter,  wherein  will  paw  the 
liraiu  riMl  f  mm  which  depend  the  gold  leavm 
i.lii-  nthcr  ncftr  the  uircu inference,  which  wil 
KiTvii  ILH  an  exit  for  inotht  air.  Fig.  E  xhcm-i 
HicKlnHH  uhlmncf  litted  with  itit  lower  "tnty' 
III..  Mill  mill   tliii    Bnil  upper  "rap.- 

iwt  of  Ktiii's  WMi:        At  I'naiitly  opjioBJte  diametcm  of  the  glaw 

BtriiJH  of  tinfoil,  nliont  jin.  wi<5  hy 

iiiitniH  i,rK|iiun-.'  <ili.  liiiii;,anitnhe]iniil*d  I'rtwWf  the  jar,  rcacli- 

inir  from  a  little  alMive  the  middle  d»wnwarda 

t'l  Ihi'  iniital  tmy.    The  object  of  these  in  two- 

Ti'id  :  they  iiierenHC  the  nenfiiliility  of  the  in- 

Hlrumunt  by  hi'lifhttining  the  apparrnt  repul- 

Hivi?  effect  (if  a  clianfo  ;  and  they  iierTo  to  diB- 

■'hitrKe  the  {.^old  loaves  wltbont  tearing,  if  by 

iiifulvertJiiee   un  ovurchnree  lio   given.     Thi» 

lieiiig  doni',  the  bronii  tod  may  l)c  fitted  to  ita 

ruble.     Many  ii|ieratarH  nuc  a  braflx  ball  at  the 

tiip  of  the  Kf'ld  leaf  oleetnuiuope  :  for  general 

piiriHiH'H.  II  mctAllio  talilo  will  be  fonnd  more 

M'niiilive  and  more  convenient.    Having  cut  n 

liiiTinl  imn  cir  thin  braiui  diiiu:t|in.  in  diameter, 

let  tliu  iil){eH  bo  turned  in  by  luimmerinK.    To 

thp  eeiitre  of  thin  metal  dine,  andpeipencScnlar 

to  il,  Hhnnld  ho  midercd about  tiin.  of  brararod, 

luiviiiK  a  nmall  hole    drilled  in  ft  at  half  itii 

li'iLKth  — iviy,  I  in.  in  diameter.     Care  muat  be 

taken  that  tliUnxI  iiiqnito  straight  and  xmooth. 

"'So  under  jNirtion  of  the  diwr.  as  well  on  the  rod 

within  }in.  of  itji  fn-e  extremity,  nhonld now 

I  variiUhtyl  with  red  Tiiminh  (uee  §  lU)  and 

t  afiile  to  dry.     While    thin    is  drying,  the 

ijH-r  woodun  cap  of  the  cylinder  may  be  ii 

i'n«il  in  uwlteil  iiamffln  wax,  and  allowed  . 

tiuiin    theTein    until    thoroughly  permeated 

with  iiiraMn.     The   braw    rod    may   now  be 

liiixed  into  th«  central  oriSce  in  tho  "  cap,"  and 

litrhtly  fitted  thereto  by  mcoiia  of  a  roll  or  twc 

tif  pnnilllnrd  brown  paper.    (N.B. — \f'henpHn<. 

Illn  iH  mentioned  in  thi-w>  article?.  parofHo  ttiir 

idcn'tiHxl.  not  itaratHn  ui'O.    The  rod  mii»> 

.laHhnl  down  into  the  orifice  until  the  <  in, 

hole  i*  juot  level  with  the  lop  of  the  cap.    A 

■      "   bnul,  or  luiiiilar   piece  of  wire,  pushed 

ly  into  this  hole,  will  elTeclually  prevent 

kI   finking    thraagh.  if  any  weight  be 

atterti-anlii  plaoed  upon   the  table  above.     A 

small,  flat  piei-e  of  brass,  about  Jin.  long  by  Jin. 

M|liare  Mvtion.  must    now   be  toldered  to  the 

'nd  of  the  ml,  lnuisven^.'ly  to  it,  bo  as  to 

letter  J,.    It  i*  to  this  transverse  piece 

that  the  gold  leaven  are  to  be  attached.    The 

<ld  leaves  slionld  be  Bt>ont  lin.  wide  by  ahont 

a.  lenj;.    ^^s  ent  them  neatly  is  not  an  ea,*y 

)o\i  for  the  tyro :  still,  it  may  be  managed  in 

the  ftdlowlng  mode  :— 

Having  pivvnied  n  elean  hnlf-»het<E  of  note- 

t«)vr.  let  it  be  fslded  down  the  middle.    Thi? 

'    lobeplBMtl  i<fm  chwe  by  the  nide  of  the  book 

>nlainin^  the  gold  leaf.  Holding  hin  breath  for 

few  sei.xHidf,  to  as  ni>:  to  blew  away  the  leaf. 

t.vin-11    ..n  ■<>><i>nn .  i      -    .  slide*  the  ed^  •.if  the  note-paper 

The  two  i-iivlen  had  I '*'''^''  *^  eil(?eof  one  of  the  leaver  of  gold,  and 


iliillileKi  men-am'  in  teniivratnTe  wilt  ex)iand 
the  ffinm  and  eaiiiw  it  to  enu-k.  If  a  tin 
'■Iwi1eni"isn»l  at  haiH)  to  llt.il  may  lie  n<ndily 
iWble.  by  sirikinn  out  on  h  (liiiv  »r  thin  tinnei) 
inni.  a  i'iivU>  «f  tie  wtrae  aia-  as  tin-  outside  tif 
the  rUt*  jaf  Keeping  alwnl  Jiu.  itnuiiili'  this 
line.  th>'  eirele  i*  i-ut  ont.  and  ilu'n  theeslKi- 
Uirneit  up  Miuan>  bv  hammeniig  Iii;hi1v  i>n  the 
til|l.<  ,>' an  ,mlinar.i  :n>n.  The  tin  dw  should 
lion  ■':,>»  Ike  a|>|v.iniHV  *ke!ohe,l  at  Fig.  C, 
Tliw  V  'Li'ini  iun»t  not  Iv  fiisten,-,!  in  iiiiti!  after 
Oir  |i,<',,i  IraviT,  havi'  l<ii<n  Ad)ust«vl.  Ilie  next 
.iipi'MJl,'!!  e,iii»i»lai  ill  inaki'.ig  the  oi'ver  to  tit  ■ 
ilu'.xSi'Tenditf  tliejar  iT  eilimW,  If  Alws| 
Uvn  elbwem,  two  ein-nUr  di»i"s  ninsf  Iv  eu:  o'jt  ; 
o*  thi'  .■:gar.K«i  WAol ;  .>i',e  that  « iil  jUft  dtv»p  i  ■  """  " 
im-*  ill,'  iar,  the  ether  iTeoi»eiy  the  iliameterl'^'j'H*'; 
ofilw.u!«>l.'»«f  the  '  -     -"^ 


^ixr  i..m-  ■  a*l»:i!>(t  i>p*rat!ons  with  a  pin  point. 
vw.  Ti»  '•  'ivt'.y  eiMn  t-anwl-hair  iwneil.  coaxes  the  pdd 
I  (he'.i'id  :  "^f  1^^  that ::  lies  llat  and  s-inaiv  in  the  centre 
:.>ii-iVT  js'iVvinin  Fif  1>  If  Bi,  '  of  the  nese-papfr.  He  tier,  ivvors it  owr  with 
,-.•  Si'f'  .1  :\'.;  .'.'  «i<Ai::£-ir_ieUine  '"•*  *'*^-  ^'-'  •"'  '^  note-paper,  fo  that  the 
. '■"'y! /'.!,-%  .',  "J.  ».->.  ^.~ji"..g.^,  eoM  leaf  lie*  be; ween  the  two  leave*  of  paper 
■"  \::'!;:j-  H.-.Vv'ii;i,v«<.i7V7r^h'.'w™--=R'-i'!alf.»lieft  of  s-^e.  Tben.witia 
V  I.'    .-  .;   ,'.T    -.V.e  v.»7>''»   -.^,-r;'.et;.   J*'-"  »'*  pe^^vt^y   e.ear.    »o:,«i,-'r«,  he  cnu  the 


r-i».a 


get  crum]>led  or  blow  about.  Of  conne.  ii 
cntting  tbe  paper,  he  cuts  the  gold  leafbito 
the  desired  size.  He  then  tonchee  the  two  ridn 
of  the  transverse  pieceof  brass  (attached  totl> 
rod  passing  through  the  cap  of  tlie  electro- 
scope)  with  the  inereat  trvce  of  gum,  thtncaI^ 
fully  Iif tiog  the  npper  pieces  of  paper  oS  lb: 
strips  of  gold  leaf,  takett  np,  fiiat  oo  one  nde. 
and  then  on  the  other  (of  thetrsnsversepiM).! 
strip  of  gold  leaf,  being  careful  that  theyts'i 
straight  down  and  parallel.  Having  STMMia 
in  getting  the  two  strips  to  hajig;  sqnaitirBi'l 
free  from  one  another,  the  operator  Destia»:t< 
them  very  cantioasly  into  fiie  chimney.  Tke 
cap  may  now  be  cemented  down  on  to  the  Mik ' 
of  the  chimney  by  means  of  a  piece  of  dk 
ribbon  moistened  with  thin  glne.  When  thii 
is  quite  dry,  and  after  the  bottom  has  ben 
likewise  cemented  to  tlie  lower  end  of  ibt 
chimney  or  cylinder,  a  coating  of  red  varaiii 
I  applieil.  care  being  taken  not  to  stop  up  tb 
dc  air-hole.  This  air-hole  shonld  be  fittd 
ith  a  small  wooden  ping,  fnralBhed  wilk  i 
rounded  knob,  likewise  Tamiahed. 

A  small  quantity  of  Front's  elastic  glue,  m 
round  tho  edge  of  the  warmed  tin  will  be  fenul 
' '  e  most  efFMtusl  way  of  fasteniiig  the  botioe 

the  lower  portion  of  the  gltuw  chimniy  ci 
cylinder.  Care  must  be  taken,  that  the  m 
tinfoil  strips  are  oppptitf  the  u-idth  of  the  p>U 
loaves,  and  that  the  said  strips  make  metallir 

itoct  with  the  tin  bottom.     If  all  has  tea 


J)  give  a  large  diy«rgenoe  of  in 
a  rubbed  rod  of  sealing-was  is  l>e!<t 
nee  of  one  foot  from  Qua  ''table.' or 


GBAB  CUTTER  FOB  LATHI. 

THE  annexed  ei^nving^  illnstratea  a  geu 
cutter  for  lathe,  wMch  is  being  intm- 
duced  by  the  Britannia  Co..  Colchecter.  As  wiQ 
be  leen.  tbi;  appliance  is  made  to  fix  upon  ck 
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f  rom  the|0TerliBad  motioit,  and  tJie  milling' farals 
and  catWra  of  cironlar  form  are  attached  to  the 
ipindle  and  held  flrmly  by  the  wiuiher  and  nut. 
The  lertioal  movement  is  obtained  bf  meanii  of 
the  slide  shown.  The  applianoe  is  used  for  ont- 
ting  the  teeth  of  wheels  on  a  lathe  with  a  divi- 
■ioD  plate ;  but  it  will  be  obvions  that  it  can  be  , 
ntilised  for  yarioai  parposes — r.j.,  for  Anting  i 
taps,  for  cuttios  bevel  and  worm  wheels,  and  it 
Toaj  also  be  made  to  do  Bpiral  Sutiag.  Thia 
lathe  aooeesory  has  been  introdaoed  at  a  mode- 
rate price,  to  meet  the  requirements  of  those 
who  want  to  cnt  gear  wheels  with  an;  desired 
number  of  teeth,  and  as  will  be  readily 
understood,  shoald  be  fonnd  a  very  nsefnl 
■ppliAUce. 


FBLLOWS'S    PATENT    YTINDOW 
OEIP. 

THIG  simple  appliance  for  stutaining  window 
sashee  witnont  the  aid  of  saah  weights, 
patented  by  Mr.  Charles  Fellows,  of  Herridale- 
■tmat,  Wolverhampton,  oonsiits  of  an  ecoentric 
atkoat  lin.  diameter  and  fin,  thick,  weighted 
with  a  lever.  The  j^rip  is  attached  to  the 
window  saah  by  a  common  wood  screw,  on 
which  it  works  freely,  so  as  to  foil  by  its  own 
weight,  and  as  close  as  possiblp  to  thp  window  the  lamp.  The  oollar,  when  at  the  bottom' 
post  in  the  position  shown  nijove.  It  offers  no  (witches  off  the  current.  The  advanta^  of  a 
nsistanoB  to  the  window  being  raised,  and  tm  J  stand  such  as  this  cannot  be  0Ter-eitiiiiat<4l. 
fix  the  saoh  at  any  desired  height  it  is  only  By  its  means  the  life  of  many  a  lamp  may  be 
Deoeasary  to  press  the  lever  slightly  to  the  left,  I  oaef  ally  prolonged  which  in  very  many  in- 
whicli  drives  the  eccentric  against  the  window  .  tftenoes,  is  prematnrely  cnt  short  by  inex- 
perienced tieatment. 


to  their  lamp,  they  find  to  their  dismay  that, 
after  lighting  np  most  brilliantly  for  a  few 
seoonds,  it  soddenly  oallapses  into  total  dark- 
neee — In  fact,  fnsed  by  the  too  liberal  supply 
of  onnent. 

The  stand  it  so  arranged  that  a  small  collar, 
sliding  up  and  down  the  stem,  canses  mo 
leas  ofa  quantity  of  German-silver  wire,  c< 
round,  to  come  Into  the  circuit,  (hns  introducing 
a  rariabU  mul»»ef  between  the  battery 


J::i_; 


wrNppw  FKAme 


post,  jams  the  sash,  and  so  preTunt<!i  it  (Icscfnd- 
ing.  When  it  is  desired  to  lower  the  window, 
the  sash  is  held  with  the  left-haod  whilst  the 
right  hand  lift»  up  the  lever.  This  lemores 
the  pressure,  and  the  sash  can  then  be  lowered, 
care  being  used  not  to  let  it  fall  suddenly.  To 
fasten  the  lower  sash  when  cloRed,  the  handle 
is  simply  moved  to  the  right,  ia  the  direction 
of  the  arrow,  which  shoota  the  arm  or  bolt  into 
a  sbcket  cnt  for  it  in  the  window  post.  For 
the  tipper  sash  no  fastening  m  required.  Ar 
the  eccentric  prevents  ite  ifr'irn^,  it  of  course 
tveventa  it  being  opened  from  tbc  outside. 
The  bolt,  however,  oan  be  -uafd.  it  preferred. 
The  "  grip"  may  be  fastened  t«  any  pnrt  of  the 
lower  sash,  but  on  the  nmier  saah  i^onld  be 
plaoedashigh aspossible.  Hiepriccifnominal, 
and  the  whole  cost  of  sash  wcighu,  cords,  its.. 


VABIABLB  HBSIBTANGE  INCAN- 
DESCBKT  LAMP-STAND. 

TO  the  science  teacher  and  expt.-nu:ii.'ntcrthi>^ 
little  sb}nd,  jnst  brought  out  by  Meiisrv. 
King,  Mendham,  and  Co.,  of  UrLst^l,  in  one  of 
Ute  most  useful  appliances  erer  introduced.  It 
is  designed  specially  for  thone  who  use  battery 
power,  no  matter  to  what  little  extent,  as  n 
iwans  for  Ulominnting  inciuidcscent  lacipi^. 
It  very  frequently  happens  that  amateurs  are 
Bot  awsn  at  the  moment  of  the  qi^antity  of 
■•^rtmA  that  their  batteries  arc  giving,  and 
mk  hand  tor  testing.  Tho  f- 
■—^  iwitdhing  on  the  cr 


SPIRAL  aSABINa.- 

WHILE  msking  some  eiperiments  with  tpiral 
—J . . J.l     *.-    .u. 


■eiew  gear  and  ■  twisted  gesr.  In  twiit^d  ;;em 
Che  pitch  turfacea  xfA\  upon  each  other  oiiu^y 
like  ipnr  ge&n,  the  sjcea  lieing  panlliJ.  In 
■crew  gesn  there  in  on  end  movement,  or  ilippinf 
of  tbo  pitch  eurfoocs  upon  each  othi'r.  tli^ 
aies  out  being  parallel.  In  screw  gearing  the 
irtion  It  analogoM  to  n  screw  uul  nui,  one  gear 
driving  inotner  b^  the  end  movcmt-nt  i  f  its 
tooth  path.     This  ii  readily  seen  in  the  laM  of 

anglon,  an  the  movement  of  wheel  may  then  be 
■aid  to  be  wholly  doe  to  the  cod  movement  of 
worm-thread.  Bnt,  as  we  make  the  arts  of  geats 
more  Dearly  parallel,  they  may  (till  he  terew  ccars, 
but  Che  diitinction  ie  not  Ko  readily  seen.  We  can 
have  two  geara.  that  arc  alike,  run  twethiT,  with 
their  aicg  at  risbt  anelci^  as  at  A,  B,  Fig.  -'.  The 
same  gear  may  be  a«ed  in  a  train  of  icrew  gears, 
or  in  a  train  oftwiited  geata.  Thus,  B,  Ei  it  relates 
to  A,  may  be  called  a  screw  gear,  but  in  cronnertioq 
with  C  the  same  pear  B,  may  be  called  a  twiited 
gear.  These  distinctions  arc  not  usually  made,  aod 
we  coll  all  helical  nr  screw-like  gears  made  on  the 
Universal  Milling  Huchine,  jirim/otarf. 

In  making  these  eonn,  we  devised  a  method  that 
re  think  is  new.  The  teeth  of  Ihcso  gears  are  of 
the  involute  form,  commonly  called  iUule  curve. 
Theoretically,  a  rack  to  run  with  inralDte  gean 
should  havp  teeth  with  straight  sides,  as  in  the  two 
racks^  Fig,  1.  For  our  system  of  involute  gears, 
the  sides  uf  rack  teeth  incline  to  each  othir  at  aii 
anals  of  2^'.  iir  what  is  the  same  thing,  the  ti«Ui 

rack.  Acting  upon  thin  prinoipte,  we  arr:mged  ts 
plane  the  teeth  of  the  tlirec  Hpiral  gearn,  Fig. :!.  oa 


..  iinDD,Fig.  1.  The 
diagonally  across  the  face  ut  gear  in  a 
Jiru!  at  thcpitt" 
g  set  to  the  prt 
16*.  The  l«ol 
C  one  operatiot 
ut  changing  t'  _. 
the  tool  by  the  spiral  meohan 


straight  path  tangent  to  npirul  at  the  pitch  inrfsi   , 
""■  ■  spiral  mechanism  being  set  to  the  proptr  angle, 
ich.  in  this  case,   was  4fi*.     The  («ol  was  set  ta 
the  full  d< 


y  Uit!  method  each  gea: 


\  few  points  that  may  be  of  genera. 

tho  teeth  uf  a  gear  aiu  cut,  nut  in  i 

, ,  _ikea  spur  gear,  but  in  a  helical  ore 

path,  the  gear  is  callcii,  tolinically,  a  t 


1rA'>>=Ai4l>the.i< 


all  sizes  uf  sjiiral  gesTH  having  the  same  pitch,  can 
be  cut  with  a  Cuul  uf  Uie  same  shape. 

The  rack  D  D,  Fig.  I,  is  uf  regular  form,  thf 
ilupth  of  teeth  being  |<,  of  the  circular  pitch,  nearly 
(P,U8iiU  accurately;;  i>r,  what  la  the  snroe  thing, 
cwu  diameter  pitches  plus  Vn  of  Iho  thickness  Of 
.  I.-,,  ir  -  section  of  atooih  in  either 
re  acroea  the  tooth,  that  is 
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u  nuimal  Kcliiui.  tlit  ilctitli  uf  uic  toolJi  wiU  have 
tlir  uiicv  ri'luliiin  tu  lliu  thivkncti  nt  ilie  iixith.  lu 
in  llip  )^uik  juot  luuBviL  Hat  ilic  h-ttb  uf  tha 
.  ii|iinl  istui!:  liHikinji  lit  tlitm  npiin  the  fide  iif  tho 

Smkiin.'  Li'DriiK'nTilvtliickeTinpropuitiiinliitheic 
iiih,  M'l-'  t'lB.  a,  the  Mmu  dinermiM-  ii  iK.4.-n 
bnlwcvn  the  ti-vtli  uf  Ihu  twi.  raukii  U  D  nnil  G  E, 
11^.  I.  In  Llicru-k  D  J]  Hl-  hnva  JU  teoth.  while 
in  Uie  lack  E  K.  whioh  ia  thi-  nuine  length  u  I)  D, 
we  Imvii  Irtit  14  tc«th.  Yet  each  rack  will  ran 
villi  uich  uf  lIiE  .-|iiral  gcim.  but  ul  ilillErent 
aogli'".  The  toi'th  <i£  uoE  rock  will  Nerurati'ly  <il 
Oie  Kpactn  111  the  I'lhcr  rack  (itcc  In  face,  hut  Ihi 
■idoii  >if  the  twii  mckii  will  then  lie  at  anuiijlu  uf  l."! 
wilii  eu'h  other.     The  ihorti-'it  dibtuiGe  between 


jr  the  D 


SiP" 


diftancf.  is  ebIImI  the  imrmal  , 
tbia  dirtunce  in  ineacunil  ngun  imi)thcr  (piranpi . 
pnuUi'iiIuTtii  the  BpimJ  path  uf  the  teeth.    Xuw, 
'^    ■       nek  D  D  lh«  circnhir  pitch  "n^  the  mil       ' 


pitch  am  the  suae,  but  in  thi'  nwk  E  B '. 

pituli  line  in  at  an  anyle  uf  ■IS''  with  tho  Mi 

■  iml  jiiieh  iloeii 


idew 


tbe  cininlarpitul), 


the  ciii'ulHi  piteli,  ii 

"niu  meanii  that  a  near,  nay  -tin.  pitch  iliiuui 
li  biall).  nin.  (liamelriil  iiilrh.  wudM  nut  be  .  . 
with  a  Sin.  pileh  eutttr.  In  the  ecbiv  ihiiwn,  the 
circnlur  pitoii  ii  lio.,  while  Ihi-  HKTiual  pitch  ~  '  ~* 
■797iu„  or  lew  than  |iu. 

A  goDe  fur  huiains  neks  ii  reen  al  F.  This 
gnidtr  isui  be  miivi-i)  tu  nay  nngle  with  nbaft  C.  up 
ui  iir.  TUe  ge»r  A.  Pig.  i,  m-u  on  the  *locvi.  (!. 
whik'h  in  tbrvailvl  Eu  that  A  bbh  he  rniacd  ui 
lowered. 

Wc  have  eiiiJuini-.i  the  twri  ^ar»,  A  and  B,  t" 
■leterniinc  whutlii-r  iliev  run  with  eijnnl  Bni;utai 
veluiTiiy  ul  Hll  placiK.  'The  ^ir*  wen-  gruduuii'd 
iiilii  Jl'lpnrt'i'.  whieli  ^ive,  UK  then 
tbMjh  gi'HT-  IB  |iijini:s  ^ii.  ulwervatJuD  „ 
Uirough  iiH  piteh  ILIC.  Ily  milling  the  tlircoded 
■louTe  (i  We  buve  another  net  of  pointu  for  uWr- 
T»Uun,  liecunKc,  when  K  in  lielil  HtaUuiuu]',  and  A 
U  raiiiul  ur  luwcrud,  A  will  turn  un  its  axil  in  [irn- 
porlion  m  it  jii  mi^e'l  ur  lowered,  thim  ehaiiipni; 
tlie  RiUUvc  p^i-itiuii  u{  tliu  Rtara  A  and  B.  Twi 
ukniieugeii  of  preitj'  high  imwcr  were  uncd.  but 
DO  ViiriatKiu  in  the  luhilive  nncolar  veliiuit]'  uf  the 
twu  g^'ur*  A  and  »  wbn  fr.nnd.  Thin  iwuof  is  ur 
periiuanUil.  and  tint  uiatiit-nmtii'al,  bntfiirpriictici 
piin>i'-ei>.  we  wuuhl  ;iueept  it.  It  rtatt  upon  tli 
naniu  kind  of  i-vidi-nee  thai  we  would  nave  i 
Myiug  that  tmi  pivCKB  witc  tlie  aaina  lize,  aftc 
having  fouiul  thum  m  liy  meaBUtemgut.  Unvln„ 
trieit  ■■:  auiliident  number  uf  casea  we  might,  by 
induuTiiin.  estahlinh  the  law  that  all  uniral  ge 
maite  upon  the  ■y>tein  duuribrd  wonhl  work 
getllur  witfa  a  conaUii:  velueily  riitiu.  We  would 
pKlieet  that  any  twu  gears  that  wurked  coneoUy 
with  a  raek,  moile  upon  the  ayitcm  shown,  wd  ' 
work  oi>rTot'Uy  with  oaeh  other.  Then,  if  the  gi 
rati  I'lgcther  withnnt  backltuh.  we  wuuld  aeccpt 
tbrm  without  further  triaL 

fieard  orraDKud  like  A  anii 
taut  in  points  only,  and  fi 
wear  sumewhat  rapidly,    iipiral  gearH  alio  have  end 

Wnrm  wheel  of  -uiDie  touth  angle.    Conerally  tho; 


UODEBN    EDUCATION. 

N'  an  introducioiy  lecture  in  connection  with  tho 

Medical  department  uf  the  Yorkshire  CuUege. 

r.  .binathan    liutchinsun.    P.R.C.S.,  mode  sunie 

aiarlci  r.n  educaiiun  which  doifrvo  careful  con- 

Ivratiun.     tjpciking  of  the  usci  of  knowledge,  he 

mpared  life  to  an  oveigreen,  and  said  that  ne 

■e  in  the  most  liberal  manner  npon  the  past,  and 

c  what  we  are  in  virtne  uf  ita  former  life,  juat  as 

ch  uncceaaive   generation  of  tho  leaves  of  the 

i^hty  pine  has  taken  up  the  work  of  ita  fure- 

nner^,  and,  eager  tu  do   and   die,  has   in   turn 

hulimitti-d  tu  the  same  fate.     The  result  his  hcen 

reasing  growth  and  iierpetuol  youth.    There  haa 

'na  permanence  uf  life  amidjit  unceasing  change. 

e  lite  tbat  seems  to  he  lust  is  simply  transferred 

LUbcn".    The  human  tree,  however,  difiors  from 

'pinc  in  Ibis  reopect,  Ihatnot  unlvdogeneraiiuns 

men  inherit  from  the  iiarent  »t.«k  their  Jife- 

viguor  and  iU  tendonolen,  but  they  are  oapahle  of 

receiving    hy    direet    oommunicatjtfn    with    their 

]irvdeceiisor«  a  voxt  wealth  of  itupolae  and  power 

'  ■  'i  hi*  nut  yet  asiuined  a  fin-m   in  which  '■- 


labour  consumed  open  tiem  woold  be  bclltr 
bastowedon  other  subjeeta.  He  did  not  believe  the 
aequifition  of  a  new  langnago  Ui  be  easier  in  jueth 
than  in  adult  age;  and  respiting  modern  languags. 
he  snggested  c&laj  in  learning  lliem  until  a  dcfiniu 
need  fur  them  had  been  realiaed.  He  did  not 
decry   any  branch   of    loaniing.   applaading 


the  name  of  edncation.  In  Mr.  Hutchinsun' 
un,  the  law  of  limitation,  in  reference  t 
•ry.  li  not  iiuffieiently  taken  intn  account  i 
ign-ith  edneatiun.  We  cannot,  he  .•ays,  pu 
>re  than  a  certain  luantity.  Du  what  we  wi^ 
prfive  oar  faculties,  sooner  (>r  later  a  limit  i 
cil.  and  we  ore  then  eompelled,  howcrc 
reluctintly,  to  choose  what  we  will  keep  and  wha 
wo  mnst  surrender  to  ohlivion.  He  would  k. 
those  who  had  Icifare,  or  industry,  ur  special 
aptitude,  cultivate  to  the  utmost  special  sciences 
hat  whether  it  in  better  to  aim  at  a  supcrficia 
acquaintance  with  many  subjects,  or  a  detnilci 
familiarity  with  one  or  two,  he  unhesitatingl' 
recorded  liia  vote  in  favour  of  nn  acirnaintanco  wici 
things  in  general.  Having  eiattcd  knowledge,  am 
rlainied  fur  it  that  it  is  the  seed  of  that  plant  o_ 
which  wisdtnu  and  lovo  are  the  fluwcr  and  (he 
fruit,  and  described  the  teacher,  whether  wo'     „ 

cullogiate  organiaation,  as  engaged  in  the  noblot 
vocation  of  man,  tho  lecturer  reminded  his  hearc~ 
that  he  had  beon  apeaking  not  uf  the  kinds 
knowledge  which  arc  obviouslv  useful  in  theaSai 
uf  daily  life,  but  uf  thuac  wh'ich  men  and  wr.nir 
may  get  or  nut  as  they  like,  unit  which  arc  usual 
ccinridered  matters  of  pcrsunal  pleasure  and  srici 

lodge    (if    astronomy,    geology,     botany,    natoi 

phiiuiuphy,  human  history,  and  the  like  bji  essential 

■     ■■      '         ■'  n  of  character.     IC  the  triithii  that 


they 


-  '"BT?" 


Tiinil.  SL 


md  heni-e  liw. 


ii'leniblv  lo'.s 
ml  thru 


[Vith   angle  thai 


The  actiun  of  spiral  gears  is  CBnerilJy  very 
unonth  and  nui-'ek-'i'.  This  makes  tbi-m  sumewhat 
lesirable  fur  t|iiiek- running  machinery.  Aa  already 
jnplied.  they  can  iJ<o  be  used  for  driving  ahafts 
It  an  aiigk-  with  each  Other. 


Thci 


'  an),'1e  which  tuuth  sides  makes  with  axis  of 
gear  id  culled  amjU  •./■  ,i,imt.  When  two  gcaia  aro 
hutli  of  right-hand  spirul  teeth  or  both  have  left- 
hoiid  spiral  tcoth,  the  ansle  uf  their  shafts  will  be 
Bqnal  tu  the  snm  of  llie  ai^ee  of  their  spirals. 
Bat  whi-n  two  gearn  have  diflcreot  hand  spirala, 
iJie  anylc  uf  their  ab.-ifla  will  be  enual  to  the 
difference  uf  their  angles  uf  spiraU.  Thus,inFif;  ■ 
i.  llic  gears  A  and  U  buth  have  light-hand  spirab.  '*' 
The  angli.'  uf  both  spirala  is  iTi",  their  sum  is  90°, 

-  "-  -' nt  tJKht  angles.     Bnt  C  ha*  a  lef  t- 

'■  lli-iioa  the  differoncD  hetwi 
it  and  C  ia  u,  ur  their  aies_._ 
left-band  spirals,  their 
:iuu  wonld  be  reversed. 
When  the  eu-ntre  distiince  uf  two  shafts  ia  variable, 
A  greater  range  can  bo  hall  with  spiral  than  with 
spur  gears.  Thii  sometimes  makes  tbcm  desirable 
for  ^ving  lulla  when  the   widest  possible  range 

Tha  end  thmst  un  parallel  aliafu  Jv  i 

avoided  by  uimbining  a  right  and  a  Irft-hnnd  gear 
no  the  same  fbnft.  When  the  gean  arc  oast,  tt- 
twu  parts  e.iii  lie  mode  siiliil.  Such  a  eutiibiuatii. 
u  cb11.i1  ■■  Hi-rrinH-l)uni'  '  gearing.  In  these  cea 
tke  em!  adjii>tniciit  must  liu  itcODnte.  so  aa  tuhai 
liMh  iiurti-  uf  ihe^cam  in  action  at  the  same  tim 
nr  one  bhuf  t  luly  neiil  hnve  s'liiuldeni  or  collar'^  i 


iiand  spiral  of  M 


'iK 


of  the  other  si 
'-■f  Ijccn  preferred  for 


■the"  diKlatation  of"  fiacu'^  -  I  take  all 
lowlcdge  to  bo  my  portiun."  Bnt  we  should  put 
right  relative  value  on  tbinp,  and  nut  wuie 
3ie  and  labour  in  planting  lanrelbnahehinmiitak* 
.pples:  we  must   distinguish  between  kno*- 


ledge  wbiii  ia  fruit-hearing,  and  that  likely 
>ruve  hanen,  however  ornamental  and  foabionabls 
I  might  be.  In  the  development  of  objectin 
caching  tho  formation  of  educationnJ  mnsennu 
ind  the  improvement  of  educational  eiaminatiL** 
sero  essential.  The  medical  profession  hadolwap 
aken  a  large  sharo  in  the  formation  of  miueniQIh 
Hitherto,  though,  they  had  been  mainly  c^Uectioii 
uf  elements  of  proof  too  unwieldy  in  citent  lal 
too  miscellaneous  in  character  to  ba  wiUun  tbr 
grasp  of  the  genera]  stndent.  Wo  wanted  thta 
-specially  arranged  for  tho  Btodonts,  the  ^lecmieai 
few  in  number,  and  by  the  aid  of  label  sbJ 
atalugiie  telling  their  own  tolo.  It  wai  to  be 
hoped  tho  time  would  soon  come  whoa  every  ton. 
however  small  and  overy  school  would  have  ia 
llectiun  of  objects  Ulustrating  the  history  of  ma 
id  the  natural  sciences.  These  should  be  pluM 
-  here  teachers  would  take  their  i»ipili,  not  ooik  t 
year  us  a  holiday  outing,  but  freoucntlT,  andasikt 
beit  method  of  serious  atudy.     \Vhat,  mdetd,  hm- 


ohj«. 


1   of   ■ 


methods  uf  . 
to  eniuurage  industr 
tain  able  knuwledge 
than  at  present  uffur 
They  shuuld  bo  mor 


Koolugicol  and  biitsiiini 
..undamiuciini?  Asulhe 
ion,  they  ahuuld  be  (Oilcjtd 


ind   the   aciiuirement  at 
md  they   should  mncli  iM 

crlain  in   their  re<nlU,tdI 

inre  uf   those   aubmitttd  B 

them  and  their  vcrdiuta  shoold  be  less  liaUe  H 
iiuestion  and  criticism  on  tho  purt  of  teachen  iW 
lookers-on.  These  desirable  objects  would  It 
attained  only  hy  making  I'TaminatiLdis  mure  A- 
jeeliTc,  and  by  taking  mure  time  for  them. 


J  the  bases  of  a _.,  __. 

cineemed  has   beoomc    capable    of    meeti 
changes  of  life  with  patience  ;  he  has  loai 
boat  uf  all  leixnns — the  doctrine  of  continui 
was  imjiosEiblo  fur  biro  to  despair  of  the 
prr  igrem,  or  think  lightly  of  the  volnoof  individual 
work.     Upon  the  saliiect  of  Latin  and  r.reek,  Mr. 
Hutchinsun  expressed  emphatically  his  eunvictiun 
lat  as  a  matter  of  general  knowledge  it  ia  a  ^ 
'sMe  of  time  and  memory  la  teach  them, 
iinsidered  that  the  »tady  of  a  lanpiage  was  fo: 

lust  part  a  more  matter  of  rote  mcm'iiy,  and 

:  encumbered  rather  than  strengthened  the  mind. 

ease  tu  he  school  books,  and  when  it  shuuld 
eld  nut  discroditable  to  be  ocfinaintcd  with  them 
n  translation  only,  a  sound  knowledge  of  thcT 
ruuld  probably  become  a  far  more  gencn 
osscisiun  than  at  present.  The  student  ni 
cigaainted  with  Greek  and  Latin  was  at  a 
nmensc  disadvantage  in  reading  in  the  science 
9  the  teitbooka  ■ti'cm  with  words  derived  frm 
hose  languages.  Still,  a  good  vocabulary  w; 
sulliciunt,  and  there  was  no  need  tu  study  grammat 
il  conatruction  in  detail.  The  use  of  terms  take 
ROB  tiie  dead  languages  was  tho  mere  sui 

bod  custom,  from  which  we  should  free  oi 

rould  tha  knowledge  of  the  sublime  facts 
if  science  become  as  wide  as  it  ought  until  we 
itfeoted  reform  ia  this  matter.  Tbotermsinmany 
nstaucea  could  be  aipressed  aa  easily  and  far  more 
degantly  in  Bngliah,  and  the  gain  wuidd  be 
nimense.  The  mind  imcuusciously  assuciateil  it* 
iwn  meaning  with  words  oompelled  to  be  used 
which  it  did  nut  understand,  and  thus  often  was 

it  only  left  ignorant,  bat  was  aetnolly  led  astray. 

high-sounding  name  also  often  led  us  to  believe 

at  OUT  knowledge  was  far  more  definite  than  it 
The    abjeetiun    applied    chieBy    tu 


SEALING  WAX. 

THE  boais  of  all  the  different  varietie*  of 
sealing  wax  is  shellac  and  Venice  turpmtiit. 
and  the  ditlerent  qualities  tif  tho  prudnci—allsi 
in  the  trade,  fine,  snpcttine,  catra  superfine,  ic- 
ore  made  by  selooting  iu  the  nianufaclurs  the  iif- 
ferent  itoalities  of  the  several  ingredient*.  Tat 
red  sealmg  wa« — that  which  is  communly  uMi-ii 
made  as  follows:  Melt  cautioualy  4oz.  of  veryjsli 
ahelloo  in  a  bright  cupper  pan  over  a  dean  ehiniJ 


{pi 


irmilion.     The  hea 
aufBcient  U 


ivol  of 


:riptiv. 


At  t 


1    appi 


_      __.   _ —    present  stage 

the  dead  languages  were  far  from  lieing 
oiii  uHiBi  important  acquisition  ;  and  the  custom  of 
exacting  it  was  a  great  bar  tu  real  mental  develop- 
ment. In  connection  with  this  subject,  he  noted 
with  pleasure  that  some  of  the  leaders  of  the 
medical  profession  in  Leeds  bad  recently  had  the 
c<iuraea  and  conunmun  sense  to  break  thron),'h  th( 
ineilia'vaJ  jiractiec  uf   writing  presciptiuns  in  so- 


,-nice    turpel 

Uuw  it  with  I 

so  maintained  as  to  ba  just  lufBcieut  to  pamft 
the  thorungh  incorporation  iif  tho  coiutiiDsitti 
hell  Ihu  has  been  done,  the  Huid  mass  ii  dif 
urged  into  metallic  moulds  and  allowed  lo  mi 
1  facilitate  the  molting  of  the  shellae  ^ 
ikers  prefer  the  addition  of  a  HtUe  alnU. 
nulber  recipe  is:  .'lib.  uf  ahcllao,  l^lb.  otTaifi 
r  pen  tine,  and '^Ib.  of  iinest  cinnabar,  miiediri 
inipulatod  a*  above.  To  produce  the  bcailiM 
ilisbed  surface  charactcriatie  uf  aoaling  nirf 
nimercc,  the  sticks  are  removed  from  the  nun* 
in  which  they  are  cast  as  above,  and  plaecd  '* 
her  moulds  uf  pulished  steel,  which  nuy  W 
igraved  with  the  name  ui  brand  uf  the  BslMi 
id  with  any  desired  ornamentation.  Therenedlt 
e  heated  jnst  enough  to  molt  the  anrtao  i 
le  sealing  wax,  and  tho  stick*  thni  aoqifet,  | 
hen  i-uoled,  a  beautiful  gluesy  surface.  IU  i 
.icmliun  can  be  readily  accumplished  with  aqsol 
lamp.  A  common,  cheap  seuling  wax  ii  made  kf 
using  41b.  of  resin  21b.  uf  shellac,  to  whiil  sn 
addL^,  when  molted,  IJlb.  each  of   Venice  tnipO- 

id   red   lead.     The   different    colouis  OI 

obtained   by  the    incorporation    of    different  ^ 

ments.  thus,  Rue  blai'k,  by  adding  a  sufficient  qH» 

tity   uf   ivory   black  to  the    licat  recipe ;  comwi 

'     k,  by  adding  sufficient  lamp  blaok  tothesteurf 

pc  i    gold   coloured,    by    inourporating  brao* 

powders  of  suitable  shade ;  yellow,    Ly  rfiloirtt 

th  orpimcnt;   light  brown,  by   inourporatin| t 

jitnre  of  twu  parts  i>f  brown  ochre  and  ooe^^ 

vermilion  ;  blue,  by  incorporating  mineial  IH 

ligo,  or  Prussian    bine   in   aiUffident  (iDuA*; 

DCn.  by  using  a  suluble  mixture  tif  oipinmtM.) 

ineralbluo.    To  perfume  aeoliog  wu, 

somewhat  loft,  udl 


iugrcdieut*, 
thoroughly  one  per    .  . 

Peru;    a    little  musk ^ 

answer  the  name  purpose.     Tlie 
the  sealiug  wax  craic  ia  a  oabfau 
tapers,  a  miniature  metal  ladlo. 
small   wax  baUa,  looking  ' 
various  colonied  pill*.    T 


wuTaddM*] 
E  wibMalr 


EKGLI8H  MECHANIC  AND 'WOliLD"  dP  SCtfeHOB^f  JSbJm^'^ 


l^tt 


pilli  IB  pat  in  the  lujle,  vbii-h 
pLT,  and  ivhen  the  wui  is  hot  it  i 
•■f  the  cnvolgjio.— .WflriN/urturtr 


iL  a  AUTOMATIC  SIPHON. 

elevated  paint  in  a  meadov 


are 


...Ttha. 

eitliei  becftnte  Uio 
lit  luttieteot,  nr  becniua  of  the 
Jie  Boil,  it  bcoomca  very  advaatij 
1  ttiB  tt»tor  in  a.  rceervoir,  whioh 
'iiva  time  to  time   through  an  aperture 

SI  to  allow  tl>o  water  1«  floir  in  abund- 
1  parta  of  the  field.  The  et'iring  np  of 
Hrmita  of  irrieating  a  moch  oreatci 
<1,  and  baa  Uie  advaDtiigc of  allowing  the 
*M  be  effected  iaCenoittingly,  this  htiog 
n  if  it  were  done  c(iDtiuDt>uBly.  Bui 
of  irrigating  reqairei  asaidaoiu  atten- 
t  ncceaury,  in  is.ci,  when  the  reiervoir  i> 
iLod  Tuaotbe  plug.wuit  till  thewntcrhai 
,  lud  then  pnt  in  the  plog  agua  aa  accu- 
KMaiblo — a  thing  that  it  is  not  always 
..  The  work  ii  a  oontinaous  pie< 
and  takes  just  aa  much  the  longer 
ion  as  the  rencrvoir  is  mnre  distant  from 
ling.  In  order  to  do  away  with  this  in 
Ce^  Hr.  Riralj  of  Laugogne  (L<i:^re] 
'me  Civil,  hna  invented  a  sort  of  movoblr 
it  primei  itself  antomitioally,  howevei 
the  npriog  that  feeda  the  raiervoir  ii 
ia  placod.  The  apparatns  J'acc  Bgore 
E  an  elbowed  pipe,  CABDE,  of  gal. 
■on,  whose  oitremity.  C,  commooicat*! 
■Btlot,  B,  where  it  is  fined  by  meaDs  of  i 
rubber  of  peculiar  form  that  allows 
rttremity,  B  p  E,  to  revolve  around 
K,  while  at  'the  aamo  limc  kccp- 
outlct  pipe  hermetically  closed, 
bcr,  whole  lower  citremity  is  bent 
the  hell  of  a  trcuupet,  forma  a  wuhei 
lich  there  ii  applied  a  galvanised  iron 
a  fi  led  to  the  mouth  of  the  outlet  pipe  hy 
ux  Hmall  Bcrowa.  This  ring  ii  providec 
Mud>,  which  engage  with  two  flexible 
K  and  L^Uiat  are  affixed  to  the  siphon 
vetH.  Theee  Btuda  and  Uiimbles.  as  wet] 
ens,  are  likewise  galvaoised.  Between 
icB,  A  B  DB,  of  the  pipe  there  ii  aolderrd 
galvanised  iron,  which  forma  isoJatedly  a 
or  air^ehunbcr,  F,  that  contains  at  it« 
t  B  am;ill  aperture,  a,  that  remains  always 
,  at  ilB  lower  part,  a  eonper  eciew-plug,  •!, 
aniicd  hook,  H.  In  the  interior  uf  this 
±CTC  is  arranged  a  unall  leaden  siphon, 
oac  lunger  log,  o,  posses  through  Uie 
here  it  is  soldered,  and  whose  shorter  one, 
eli»e  praiimity  to  the  bottom.  Finally. 
jcd  iron  chain,  G  H,  fixed  at  G  to  the 
the  reservoir,  and  provided  with  a  tteight, 
anised  iron,  la  hooked  at  H  to  the  siphon 
a  it  to  rise  more  or  lesa.  according  as  it  ii 
'CBtcror  lesslength.  Fromwhatpreccdca, 
leen  that  the  outlet  is  entirely  closed,  so 
der  that  the  water  Ina^  escape,  it  must 
Che  pipe  in  tho  direction,  H  D  B  A  C. 
ted,  lot  us  see  how  the  apparatus  works : 
re  as  Uie  water  rises  in  the  roaervoir,  the 
dually  lose*  weight,  and  ita  extremity,  B  D 
if  lined  by  the  Uimit,  ao  that  the  entire 
ilv«a  npon  the  studs,  K,  until  llie  chain 


uUr  naoliei 
_.r  «Jphoii,>nd  thiongfa  It 
-  and.  flUa  iL    Tba  eqaiU- 


P  in  turn,  so  that,  at  tlie  moment  the  large  aiphou 
Inaea  its  priming,  the  entire  apparatiu  is  in  the 
same  state  that  it  was  at  fint.    In  short,  when  thi 


i  the 


iqiOD  its  base,  riaes  di  the  height  at  which  ..  _ 
desired  that  the  flow  shall  take  place.  Being 
arretted  at  this  point  by  the  ohain,  it  becomes 
primed,  and  sinks,  and  the  wat«r  escapee.  When 
the  water  is  oxbBust«il.  the  siphon  rises  anew  ir 
order  to  again  sink ;  and  this  goes  un  as  long  aj 
the  period  uf  irrigation  lasts.  This  apparatus 
whieh  is  aimple  in  iu  operation,  and  not  vert 
costly,  is  being  employed  with  sueceu  for  irn 
gating  acvoral  meadows  in  the  upper  basin  of  thi 


JtAOSmSM  IK  WATOmB. 

SOME   very   pretty    experiments,  showing  the 
eSects  of  magnetism  on  the  steel  part*  of  a 
watch,  can  be  very  easily  made,  as  follows : — Take 
-  glass  of  water,  a  balance-wheel,  and  an  ordinary 
.yVlia.  horse-shoe.      The  balance-wheel 
if  carefully  laid  on  the  surface  of  the 
sr.     Uring  the  magnet  near  it,  and  it  will  be 
acteil.   repelled,   or  revolved,   at  tho  dilterent 
:a  are  brought  lo  bear,  and  when  the  magnet  is 


pelt 

itself  in  the  north  and 
compass  needle.  A  hair  spring  will  float  in  tht 
same  way,  and  is  much  more  sensitive  to  the  mag 
netic  influflDce— the  delicate  lines  of  steel  are  alivt 
tothe  slightest  change  of  polarity,  as  eihibitol  by 
the  magnet,  and  if  left  free  it  wGl  iramediately 
arrange  ilsflf  in  tba  north  and  south  '"'         "  ~ 

"    ■      latniL 

n  Iha 

they  are  dry  and  carefully  laid  upon  the  water}  and 
their  antics  under  tho  magnetic  influence  are  very 
amusing,  appearing  "  like  things  of  life"  as  they 
"'boot  face,'  turn  sharp  comers,  or  "scoot"  across 
the  surface  of  the  water  in  obedience  to  the 
attracting  force.  It  will  be  noticed  that  the  finer 
finished  pieces  of  steel,  and  those  with  the  tinest 
points,  are  much  the  more  sensitive,  tlius  de- 
monstrating the  assertion  chat  the  finer  the  watch 
the  more  susceptible  it  is  to  magnetism.  These 
simple  experiments,  which  any  watchmaker  can 
readily  try,  show  why  and  bow  a  wateh,  when  once 
msgnetiseci,  is  afleetcd  by  varying  influences  of 
magnetic  or  electric  conditions.  The  parts  are  each 
attracting  the  other  i  but  w'' 
the  position  of  the  watoh  Ii 

magnetic    or  eloetr 
»a    I 
ioh  hs  .,   . 

watchmakors,  and  will  account  for  the  unsatisfac- 
tory iierformance  of  watches,  otherwiie  perfect. — 
If-alcAmaUT  and  Melai-afttir. 


FreuTTJns'  Dabliia.— If  you  have  not  a  cellar 
or  a  frost-proof  shed,  in  whirh  to  keep  your  dahlia 
roots  through  the  winter,  you  may  store  them  in  a 
ctamp  in  the  same  way  as  potatoes  are  kept, 
Ijelect  a  position  for  the  clamp  in  the  full  sun, 
make  the  surface  firm  and  level,  then  pack  the 
roots  eloae  together,  and  cover  them  with  plenty  of 
dry  straw;  and  then  the  whole  must  be  covered 
with  earth  Sin.  or  ll.>in.  thiek.  The  routs  will  come 
out  much  drier  in  the  spring  if  the  clamp  is  thatched 
■II  omwitli  atraight  rtrav  to  keep  ou  the  rain. — 
QariK  ' 


Uiddloibrangh. 
a  depth  of  1,550ft.,  and 
pierced  through  without 


SCIENTIFIC    NEWS. 

THE  daath  of  M..ChBrles  Robin,  tie  orainent 
hiatologiat,  ij  announced  from  Paris.  Hehnd 
been  ProfesBor  of  Histologr  at  the  Focaltr  of 
Medicine  since  1832,  and  woa  in  his  i>~ith  vear. 
Id  IMrl,  ho  worked  with  Littrt  in  founding 
the  Society  ot  Sociology,  nnd  by  his  death  the 
Senate  lose?  all   tint  the  iast  of  ita  scipntifio 

A  email  planet.  Xi).  2ril,  wiui  discoTCred  by 
Dr.  J,  I'alisa  at  Vienna  on  the  4tli  insl., 
raising  the  numljoi'  ot  tUo^o  found  by  hint  to 

The  obaervations  ot  Prof.  Asiaph  llall  of  the 
two  outer  Satellit«?  of  UranuH,  to  which  we 
referred  last  week,  were  commetice'l  in  18HI 
and  continued  to  May,  lMi^4.  throagh  (he  fonr 
oppositions  of  the  planet.  The  inner  sntollites 
are  Tery  faint  objects,  and  can  be  obsfrved  well 
only  on  good  nights,  which  do  not  o.;eur  oftfin 
Bt  the  time  ot  the  year  Umnua  now  eomes 
into  opposition.  Prof.  Hall,  however.  Bays  that 
it  is  doubtful  whether  obtiervatious  of  tho 
inner  eatellit^^s  can  add  mnch  to  our  know- 
ledge of  the  roasB  of  the  planet,  or  to  the  ocao- 
iBCy  of  the  position  of  the  orbit-plane  of  the 
swtellitea.  OberonondTitaniaareeasily  Heen  in 
fairconditionsofthe  atmosphere  with  thclVaiih- 
ing-ton  acin.  refractor,  and  Prof.llallfor  hidoli- 
tervations  used  achromatic  oyepiecca  ma;piif,T- 
ing  mr,  and  S.SS  timex.  The  mean  reaalt  (if  th» 
observations  in  IH7.j  and  ISTU,  and  1H81-I!*H1. 
trive  the  moss  of  the  planet  aw  -alas  (from 
OlK^ron  data)  and  sjJn  (from  Titania  datal  :  or. 
combining  those  resulta  by  "  weights,"  the 
final  result  is  mass  ot  Uranua  =  nJ.„,  whiL-li  in 
amaller  than  any  found  before,  bat  is  a  trne 
deduction  from  the  measuremonts.  Xo  iiew 
satellites  were  found,  althongh  fpeciol  aearcliBS 
were  made  on  several  Sue  nigbte. 

Prof.  Hall,  in  the  appendix  referring  (n 
the  Satellite  of  \eptnne,  says  thai  on 
fuvourable  nights  during  I»Si-lWM  hi' 
made  sevenil  examinafioiiB  -  of  the  re^-ioii. 
but  found  nothing.  In  an  average  .  con- 
Jilion  of  the  atmosphrre  the  satelliie  ih 
an  easy  object  to  meagre  in  tho  -''iiii.  whenever 
its  distance  is  greater  than  \'i .  The  npp^irenC 
orbit  is  becoming  more  nearly  circular,  and 
after  a  few  years  the  satellite  can  be  observed 
Hocunitelj  in  all  angles  of  position.  The  maw 
of  Neptune  from  Prof.  Hall's  observations 
is  ytiri.  and  the  jieriodic  time  of  the  satellite 
is  ,'^!^7li:t3'.)  mean  eolal  days. 

We  have  receiveil  ■-  Xoavelles  reohercliCK  nor 
L' Aggrandisement  apparent  des  Constcllntiona. 
du  Soleil.  et  dc  la  Lune  u  I'Horizon."  re  ]iaper 
by  M.  Paul  Stroobant  prfwnted  to  the  Bi'lgion 
Academy  of  Sciences,  accom|ianicd  by  the  re- 
ports of  M.  Van  dur  Hensbmgghe  and  U.  Mon- 
tigny.  who  both  advised  its  publication  in  tha 
Bulletinof  theAcademy.  Extracted  and  printed 
in  pamphlet  form,  it  i»  now  pablished  by  F. 
Ilayei,  Rne  de  Louvain,  lOS.  Bnuetles. 

Mr.  Twining  ha?  issued  (Griffin  and  Pons, 
Garriek-Btreet,  W.C.)  ■■  .'Science  for  the  Middle 
id  Upper  Classes."  a  suggestive  memorandum 
r  the  consideration  of  persona  interested  in 
educational   progress.      Its   keynote   U  "  sim- 
plicity ■'  in  terminology,  Domas  being  alluded 
to  as  eipressing  himself  to  tho  effect  thret  Uw 
complexity  and  imcontbneBs  of  modern  chemi- 
cal   nemenclature    were   something   gigantic. 
and  that  he  found  it   impossible  to  keep  pact' 
with  all  the  new  theories  and  verbal  alterations    ■ 
which  were  flooding  his  farourito  uicnce. 
Thechairof  Agriculture  and  Rural  Economy 
the  Hoyal  Agricultuial  CoIIorp.  fireiicestcr. 
leant  by   the  removal   of  Prof,  Wallace  in 
Edinburgh,  ia  to  lie  filled  by  Mr,  W.  M'Cmckcn, 
of  (Jreenleighlon,  N'ortlmraberbnd. 

e  inaugural  aildresH  of  Iheliftccnth  BcssioD 
of  the  Durham  College  of  Science  wa^  delivered 
last  week  by  Prof.  J.  H.  Slorivalc,  MA,,  who, 
after  describing  what  bad  Inien.  done  and 
what  it  is  intended  to  do  in  the  general  work 
of  the  college,  alluded  to  tho  necessity  for 
universal  science  teaching  and  for  the  thorough 
training  of  raining  engineers.  According  to 
Prof.  Merivalc,  "  the  present  system  of  Icchni. 
cal  education  in  England  is  in  much  the  name 
state  aa  was  medical  training  some  fifty  years 
ago." 

Daring  the  CoDgress  of   tho   Amalgamated 
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Bocietj  of  Bkilvit;  Scrrontc,  Ur,  C.  E.  StretUm 
delivered  a  lectmc  on  the  "  FMt  Historr  of 
RailwsyB.''  illnxtrnted  bj  modela,  and  in  the 
oooiM  of  his  remarks  stated  tliat  there  wen 
flft««i  brakes  in  nse  ;  butpracticalljantiimstia 
Uf.presanre  and  antomatic  vacnnm  biakeii  were 
the  two  that  deserved  attention,  iir.  Stretton 
^ro  an  acoonnt  of  a  run  on  the  L.  and  Y. 
Milwaj  to  examine  the  irorking  of  the  latest 
form  of  Taonaia  brake,  which  appeared  quick 
in  action  and  aatomatic.  So  opportanit;  oc- 
oarred  to  witness  an  "  emergencj  stop."  From 
"Ote  report  of  the  general  aecretarf.wc  find  that 
the  name  of  Mr.  Stretton  was  sngg^sted  to  the 
Board  of  Tiade  )>;  the  secretary  of  the  society 
as  a  i<nitable  candidate  for  the  Tacano;  eansed 
by  the  death  of  Col.  Yolland.  and  in  reply  it 
"wan  stated  that  tho  vacancy  would  not  be  Sited 

At  the  recent  meeting  of  the  North  of 
Xogland  Gaa  Managers'  Association,  Mr.  W. 
Bkrdie,  in  delirRring  his  presidential  address, 
■tated  that  Dr.  Sadler,  of  ItiddleKbroneh.  had 
discovered  a  method  of  eoonomically  using 
creosote  and  other  common  oil  as  fuel.  Mr. 
Hardie  said :— ■'  After  a  series  of  eiperiments 
extending  over  some  months.  Dr.  Sadler  had  the 
food  fortune  to  hit  upon  a  simple  and  etfective 
eoBtrivance.  which  notonly  bnmt  the  oil  with- 
out «moke,  but  produced  caloric  elTecCo  far  in 
noeM  of  anything  that  had  ever  been  achieved 
before.  Under  the  l>est  circnmatances,  he  in 
Able  with  one  ton  of  oil  to  do  the  work  of  three 
tons  of  coal  ;  anil  nndcr  ordinary  circnmstanceH 
he  can  prodnco  Ihe  effect  of  two  tons  of  coal 
with  one  of  oil.  Thoapparatus  is  self-contained, 
and  consiBtH  of  a  small  snper-heatcr  for  the 
■team,  and  an  arrangement  for  admitting  hot 
air  by  the  suction  of  the  injector,  and  a  unmll 
pipe  which  conyey>i  the  nil  ;  and  the  total  cof^t 
complete  does  not  c:ce».'d  :l(>a.  The  citm- 
•rdinary  resn  Its  obtained  cm  only  be  due  to  the 
deoomposition  of  the  st^ am  and  itx  combination 
with  the  oiL"  It  apneant  that  the  apparatus  ix 
ofaieflj  intended  for  ticalin?  the  retorts  at  j^an 
factories:  but  it  is  a  pity  that  moredetails  were 


IBSH, 

Tlie  opening  of  the  Telpher  line  at  Glyndi 
baa  been  nnavoidably  postponed. 

The  Sfttioaal  Fiah  Cnltnro  Association  have 
made  ftrrangemontx  for  Im[iortiiig  a  large  con- 
signment of  carp  from  Germany  with  the  view 
of  acclimatisinj!  the  iish  in  the  rivers  andpondi 
of  the  Unitod  Kingdom.  The  lierman  carp  an 
Baid  u>  be  much  superior  to  the  species  inhabit- 
ing our  waters,  and  numerous  appticationi 
^70  boon  received  for  Hupplies  from  many 
qiuurters. 

An   ingenious  form  of  ini^nlating  stem   for 

*  experiments  in  static  cl''ctricitj  baH  be^n  de- 

viseil  by  M.  Fonviello.    He  a»e«  a  hollow  rod 

of  f  lass  and  ini>ert«  a  »]iiroI  of  platinnn 

vhich,  hcin^   rendcrvd  incandescent  by 

«f  a  small  bii;hroniale  liattery.  heats  the  intern 
•nd  keeps  it  dry- tJius  insuring  perfect  insnlU' 

An  eitrsorilinnry  aerolite  seems  to  have  fallen 
near  Pittsburg.  I'eimsylv.iiiia.  m  Sept.  ■><:.  The 
"Earth  Shaken  by  a  Mpteor"  i«theheading  ' 


meteor  pass  thmiijrh  thu  nir  at  great  Hpced,  and 
disappear  soutJiwiird.  lie  described  it  of  being 
"  large  B9  a  bam  door.''  AtMiildlctown.  Fenn- 
■ylvanta,  it  was  nriwrtcd  to  be  the  aim  of  a  tin 
cnp.  In  post^ing  over  tho  town  it  liorst,  and 
detached  pieces  M I  to  the  ground.  It  in  reported 
from  McKcespoili  11  miles  south-west  of  the 
oit7,  that  a  pioee  of  the  nict<v)r.  still  hot.  wax 
discovered  in  n  clearing  in  tho  woods.  An 
Allegheny  man,  whilu  walking  across  a  field 
at  McKeeV  It<H'T:s.  just  or.tsiilc  the  city  and  in 
a  wjrlh-wcst  dirrtion,  MnmbleU  against  a  frag- 
mcTA  of  the  metoor,  uhich  was  olxn  hot.  it 
wa.<  ™nt  to  Prof.  Zing-Jty,  professor  of  geology 
at  Allegheny  College,  Jleadville. 


[:24(*70.]— Mb.  J.  Rasd  Capkos  (letter  34S49, 
?.  1-L),  when  ho  retnms  home,  will  lind,  on  con- 
iolting  Admirsl  ftmyth'a  drswini;  of  M.  .11  Andro- 


the  4-3iD.  eqaa- 

irenl  ami  iii>  power,  they  appesr  involved  ia  it> 

ThcNuvawaiaboiit  lOmBsniludconthe  lOUiJnst., 

and  of  a  bluiib  cuit,  whilst  to  me  it  appeared  to  be 

yellowiah  when  at  ita  brigbteat  early  m  September. 

"" "-lervers  intercstad  in  double  Itan  might 

ittle  tiiiwleof  8}  to  lij  Btsrs  whichhave 
them  of  mure  or  less  diiBcnltj.  and  I 
>hsll  be  glad  to  learn  the  rennlt  in  thaae  eolumna. 
Thtv  are  jaat  nnrlli  of  IJ  V  IK  Nebula,  which  lies 
in  tho  same  Itjw  power  field  with  M.  :il   Andro- 

I.  W.  Ward. 


LETTEESTO  THE  EDITOE. 


riJc  not  Mi  OVrK 


in  Uttle  pittance  of  bis.  wi\l  undertake 
.1e  tmly  of  ithysti-kii.  a  rlef  (mm  wheaH 
noaderiie  tlieir  orteiDsl.*— Jfanfiitpv'i 


Kven  by  metillia  and  iilTar  reSaatiaaa  in  the  ftd- 
wing  way. : — 

Take  Mr.  Laiaell'i  Sft.  reflector  beqaeathcd  to 
le  Qreenwioh  Observatory.  Aooording  to  Dr. 
Steinheil,  refleetioni  may  thna  be  estimated — 

BriUianoy.  Lou  of  Li^t 

Direct  light 100  CM) 

aUvernurror    91  Ml 

Hetallio  minor  [  Lord 

BotseaUoy) 67-18  Bt6! 

Secondn 

Brilliancy. 

Silver 91       x  "91      =  »S  nearly. 

Metal  alloy  67-18  x  -fl718  =  45  nearly. 
Now.  the  number  of  cirtmlar  inches  in  tbe  I^uell 
Sft.  reflector  ia  d7<>,  and  that  of  the  ISiio.  is  3SI 
■ly.  The  light  reflected  twice  ia  redncsd  iS 
per  cent,  and  that  of  the  ailver  18):  18  per  cetn. 
The  quantity  of  light  in  Uke  Lsssell  and  Cilvet. 
then,  is,  reapectively — 

576  X  45  :  333  X  8! 

7x4,):       4  V  »i 

315  :  32B 


Belfaat,  Oct,  1: 


THE  NOTA  IK  AITDBOKBDA. 

180.]— Care PULLV  einmining  Heia'a  aplen- 
ipa  uf  tho  Milky  Way,  there  ia  jaat  a  faint 

iif    ita   extending  over  the    nebola.     Upon 

iwarcbing  the  spaces  concectrie  with  the  Nova,  the 
brilliant  clustering  of  minnte  stjirs  all  roond  iug- 
thatweaee  in  the  field  afaint  cloud  of  Galaxy 
.  overspreading  the  nebola,  and  distributed 
abundantly  in  its  region.  The  old  nnetena,  it  la 
known,  ahowed  a  alight  granular  atrnetnre!  htit 
the  Nciva,  appearing  of  the  Tth  magnitude^  dsazloa 
the  eye,  and  tenders  the  Nebula  itself  very  faint 
bycKntroat;  and  with  a  large  aperture,  our  Bng- 
li-ib  skiea  are  itldom  favourable  to  minttte  obeerva- 

Hiiwever,  onoe  this  year  I  aa» 

Siriua  very  diatincUv;    neveral  

Vfgi  :  three  atara  immediately  fi>llo»inf{  the  Ring 
Neb'^B,  and  one  brighter  star  of  14th  magnitndo. 
The  precoding  edgea  uf  the  wreath  oppeared 
thicker  and  brighter.  D'Arreat  only  saw  tw< 
uf  the  three,  whilat  Webb  layi  the  Ameiicat 
ochromatics  of  ISiin.  and  -J6in,  aperture  ahowec 
nirne  of  these  stars.  All  the  aatcllites  ,rf  Hatnrr 
w<-re  alai)  seen  in   the   Boatbonme  >ky.     On  thi 

hnle.  therefore. the  climateand  the  glass  at  timei 


g  thia  nebula  is  a  aaitahle  field  fur 


?  mi' 


The  chief  geograpliiu^d  suci 
bavi-  reeolved  tii  cn-ct  .t  muni: 
Dr.  Nachtigal,  on   C-ipc  l'-Ai,u 


Weather  permitting,  I  hope  to  see  mere 
stroeture.  It  is  very  remarkahlp.  notwilhi 
clear  starligbt,  how  the  viiibility  of  the  amallciil 
Btara  ia  affected  by  atmospheric  changea  ;  oven  at 
the  Cape,  tiii  J.  Honmhel  foimd  all  kinds  of  gyra- 
tiimp.  flnctnationa.  cxpansioni,  and  quivcrmgt 
developed  most  caprieioualy,  and  in  observing 
minute  atara  down  to  the  iOth  mapiitude,  thi 
variability  in  their  viiibility  ia  surprising. 

Sir    John'e    tSin.  apeculnm-metil   rellecbir  and 
speculum  fiat  could  not  give  aa  much  illuntitiatinB 

Kjwcr  u  silvernm-BlaHi  reflectora  ;  and,  I  anpposc, 
T  Ihia  reason  hie  drawing  uf  the  great  nebula  in 
Orion  was  rather  apccklea  than  mottled  intJi  mai 
brilliant  patches,  as  seen  in  Lord  Roaa'a  nft.,  ai 
in  my  18in.  ailver  uQ  glass.  [Sir  John's  lain.,  3 
circular  inches  ia  reduced  to  4!i  from  lOn  by  ti 
metallic  reHections.  ISJin.  ailver  on  gloss,  SXi 
circular  inchea  reduced  to  9'2  from  li>i>,'H)  tho  quan 
lily  of  light  in  the  two  is,  for 

lilin.  Sir  J.'a  reflector  334  x  (1-45  =  HB-8 
ISiin.  Calvcc  333  x  0-«i  =  373-  nearly, 

which  amounts  to  nearly  doable  the  light,  and  thi 


? '  me  in  Sir  JiJin' 


points  which  have  greatly  puiiled 

u's  reports.]     Sir  J.  fignred  aino  only 
■i-ceriing  the  Ring  Nebula,  whilst  the 


e  at  their  highest  pnlith. 
1  each  would  be  nearii 


Th-s  cakulatior 
m  one'a  mind  aa  to  the  powi 
nents,  and  cncoDrages  f  orthei  leaearch   when  .Uic 
lebnla  is  southing  without  moonlight. 

O.  'W.  Ro^iton-PisotL 


r!4881.]— THEstellarcoclens  it 

■Wa,  wa»  obaerved  aa  soon  aa  the  newa  wit  r«- 

lived.  On  Sept.  lat,  it  was  watched  at  int*rv«U 
from  8h;  30m.  to  llh.  l.'im.  (75th  meridian  tii»). 
and  again  on  Sept.  Snd,  from  8** 

ighta  being  clear.     On   "—  ' 


aeh  brighter 


a  brightneas  - 


..  o  9h.  ISnubotk 
c  fint  night  it  was  m 
expected  to  see  that  I 


LtiX 


ntheneit 
of  the  same  briih!- 
at  hand  to  identify 


ertainly  no  brighter  than  the  7th  magnitiMle.  Pmn 


D.M.-f 

Owing  to  cloudy  weather  and  ashort  spell  of  liek- 
»»,  I  was  unable  to  ohaerve  it  with  the  teleMCf* 
rein  until  the  lith  inat.:  but  it  had  then  fadid 
fnllv  two  roaenitiides.  Two  stars  near  at  hiBd 
were  estimated  t.1  be  of  nearly  eqtial  brightneas  to 
Che  nucleus.    These  were  afterwarda  identified  a 

+  4cr.  14f).  n-U,  and  D.M,  +  40^,  H9,  9-1  att. 

..  was  then  thought  to   be  "doll,  though  ityl 

very  distinct  from  balance  r>f  nebula  "  ;  bnt  tUi,  1 

ippose,  was  due  to  the  fact  of  not  having  sea  it 

nee  the  -ind,  and  alii!  rrtaining  something  of  ill 

irmer  brightacaa  in  my  memory.     It  then  trot 

>  have  hung  around  about  the  Hth  mognitndeti* 

tme  tLmeTout  about  the  23rd  inst.,  my  notes  M4tt 

,    make    it    rather    nearer  to  D.M.   +    4^,   141, 

n    mag.     The    nifiht    was   eitremely  clear,   ai 

thongh  the  moon  was  full,  two  other  oompuin 

.-irs  between  D.M.  +  40°,  14S,nnd  the  great  nebals. 

ere'plainly  visible  with  p.  60,  and  one  of  them  wilk 

25  stcooily.    Neither  of  these    stars,  boweva. 

■c  in  the  D.M,  and  I  have  not  been  able  to  ideotifT 

lom.   One  1  estimate  slightlv  under  the  Ifltt  uA 

the  other  between  lli(  and  Ilth  magnitude.  Wnhhi 

the  last  few  rta>-ii  the  nueleus seems  tohnve dropped 

to  about  the   10th,  althunah   stDl  very  distinct  al 

After  its  brightm-cs  had  dropped  below  the 

-<timat«B  became  mure  difficult,  owing  to  the 

brightness  of  the  condensation  .In  nebula.     It  wal 

mcult  to  separate  the  nuclcna  from  the  brigbl 

ickgTound  upon  which   it  was  seen,  and  the  tj* 

..i>ald  uQCinsctoaaly  retain  an  impressiim   of  thii 

background    while    running    back    f 

•  us.    The  only    way  I  r 


[   from  star  to 


;"'«c 


^  ..  ._.  rf  the  condenaat 

then,  having  accinircd  a  coneeption 

ness.  jump  rnpidlv  tu  the  onuparino         __.      

the  definition  was  puid  this  coulil  be  dime  prettr 

readily;  but  fometimca.  owing  t«  ' — *■' 

of  the  dcfinitEm,  the  compariso 
in  a  very  bod  condition  for 
Uien   the  obsei 


After  i 


t  had  dimiB- 
onder,  iU  te> 


nn  would   hav 
_    ..     Jgain,      There  appeared  t. 
peculiarity  about  the  nueleus.     ' ' 
uhed  to  about  the  Hth  magnitnoe  or 
trinsio  brightncaa  seemed  to  equal  ibamtfabgol  >, 
the  same  magnitude,  whereas  on  Bapt.  lat  uai  tt*  ' 
it  was  much  larger.     It  had  a  nthw  fla*  ^  F- 
gnlar  look,  and  did  not  impreiamfcar--*-^"— 
of  equal    magnitude.      It    ratbiV 
stellar  nueleus  that  formed  ■>>  ~ 
Pons-Brooka  comet,  and  wh' 
ma  on  the  night  of  Jannary 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  1,073. 


139 


over,  ni»j  have  betn  due  to  its  ihiniag  throngh  ths 
Debuln,  but  at  the  time  it  did  not  Impmi  ina  M  ■ 
itu-paint.    It  wu  ttrUor  in  tbe  urnae  of  being 

R>rfeotlT  diatJUDt  from  the  nebulft,  bat  not  itar- 
kt.  The  shave  obwrvBtimig  were  mode  with  toy 
4in.  Cooie.  W.  H.  Homaen. 

^Baltimore,  U.8.A.,  Sept.  »ith. 


^^[21882,]— Dr.'RIsr,  the  nppro»oh  of  the  plnnel 
to  eMtern  rlnnpition  from  the  IJth  to  Soth  Jnlj, 
>  deoidril  nbit«  murldDg  wu  noticed  on  the 
planet'i  bright  disc,  lit  about  from  86'  to  W  nosr, 
unA  on  limb  menanrod  from  the  term i nil tiirj 
{SoHik,  M  Rpen  inverted)  north  point  round  bright 

Th'ei 


ittn  u  medium  knd  uiull  teleioopea  limpl; 
becsnae  k>  nunj  obeerren  htTe  Died  iniiil  i 
■nd  no  few  luge  onn.  We  do  not,  therefore, 
demn  ill  large  ODn.  Yet  this  ij  >  puillel  cue ; 
tbe  dcHoieacf  of  reinlta  ii  equsU;  good  gronnd  of 
condeionfition  {neither  oifle.  Butdid  noneofthe 
Dsen  of  metallic  mirrors  ever  discover  anj  oluee 
dnnble  ntam?  I  am  quite  ignorant  on  thu  point 
hut  baa  neither  Hermhel,  nor  LieaeU,  nor  Bin 
toand  a  new  cloM  Har? 

Again,  no  one  oiu  imagine  that  Hr.  Bnmhun' 
J! , limply  the  reiult  of  the  i!in,  Al-— 


Clark  he 


f  be  had   u 


would  have  been  equall]'  ai>  Bucressfnl.  no  doubt, 

.ve  equalled  his  performanceii  if  in  poaaessian  of 

hia    nin.    inBtrnmeot    imleM    cquklly  ^ifteil  with 

:   bimeclf   in   keen  vition  nnd  pei  "  ' 

laid,  there  remain. 


Jnly  2S,  \i<a.  3.>m. 

Time  giien  it  Ralfoutein  sidereal  time.  S'marl 
-the  suapocti'd  white  markings,  rather  eiaggcrati 
on  the  iliagnims,  which  are  in  Ihemselvos  coiig! 
July  25,n.  A  suspected  white  itreak.  N  and  S  ui 
tnie  north  and  south,  not  na  ncen  inverted. 

N.B.— Will  a  enrreipondent  of  "Ours"  kindly 
■■nd  a  disgnm  to  scale,  iihowing  position  of  poles    " 
.    Blansl  for  the  dates  given  above  ? 

The  pHnet  was  of  a  duU  reddish  yellow,  i 
■ambling  vtiv  nearly  that  of  ilet.  gold,  while  C 
"luspcclHl  white  markings"  were  o*  a  creai 
yiallowiah  white.  Four  ditlcrent  eyopiooes  we 
wed.  and  the  same  markiagu  seen. 
^Sospectin;;  the  inetrumcnt.  it  was  tnmod 
..  Venuij  but  no  similar  "markings"  being  seen 
.  It*  Tery  bright  limb  in  tbe  corresponding  posilii 

-  I  felt  oerttm  of  existence  of  such  on  Uercury. 

Theas  mirkingi  rarled  during  the  few  days  __ 
,  dbMrrmtiun.  and  seemed  to  ahif  C  southward  ruand 
limb,  probalilr  Indicating  an  actual  southern  ei- 
tenaion  of  a  hiigo  white  cloud  belt  onTilanet. 

Thia  note  i^  recorded,  in  coae  othcn  have  alsr 
,  obeerred  the  plauut.  and  further  to  direct  attention 

-  to  planet.     An   extract  fruni   the   ubiervatiimi  m 
•ntored  in  my  notc-buiik  wiU  be  sent  later  on. 

John  Ballot. 
HoUonlein.  Tranivaal,  S.  Africa. 

BBFLECTOSB   v.  BBTSACTOBa. 

[848«3.]-ls  thevalnnMe  nrtirle  by  Mr.  Hum 


,     *.   Large   TelcBCi; 
■    B«aectors  V.  Rrfi 
'   Mr.  Bumham 
IMTience   in   i 


iBing 
link  if  b 


to  discuss  the  qucstina  of 
■8.    It  is  to  be  n.rted  thnt 
lincUy  he  has  had  "  no 
Icsciipea  of    thi 


hod.  t 


csulbi  he  i 


rouhi 


,-.  obange.  Bu!  when  be  appcnii  to  rei 
^  aafe  ground.  If  all  the  discoveries  ar 
1  fikotar*,  that  is  enongh  to  coDdemn  retlcct'irsaa  an 
\  faderioT  kind  of  tool.  But.  of  course,  the  silver- 
"f  .On-glau  reUci'tor  is  a  very  modem  instrument,  and 
K'la  making  a  comparison  with  refractors,  all  diti- 
V-MmdM  made  before  it*  invention  must  of  neces- 
*|^  ba  aiolnded;  otherwise  it  is  like  comparing 
J     .  —  ..-....     iijjtopy    ,nj   denying 


they  La      

h  »-^*-''  aohieTemeDta  previous  t 


lb.  uGm.  July  U,  l.lh.  14m. 

Burnbam's  challenge  for  results.  We  have 
some  very  large  ailveied  mirrors  and 
very  excellent  medium-aiied  ones  in  use.  Will 
not  Home  of  their  pusscssoni  do  something 
to  show  their  quality  V  Surely  Mr.  Common', 
great  mimir  can  find  a  few  oluse  duubles  to  putthi 
\Vashingtim  observers  on  their  m*-' 
'  "  "r,  Pe  . 
distuioes 

bert  with    his  wonderful   ^(in.  Witli,  find  a  ni 
diiiible  of  U-^'  or  v-'-i",  instead  of  looking  only  _. 
those  found  for  him  previously   by  refractors.     If 
not,  we  shall  have  to  knuckle  under  to   Mr.   B — 
barn's   dictum  :    Itefractord     (imt — reSecturs 
where. 

Allow  me  to  assure  "  ¥.  R.  A.  R."  (letter  -Uilb) 
that  mj  remark  on  position  of  tbo  Xova  in  Andro- 
meda is  to  be  taken  for  what  it  is  worth — nothing 
at  all.  Hr,  Tarrant  has  pointed  out  other  apparent 
cb.-ingCA  in  the  nebula  it«lf.  which  would  scam  f 
indicato  that  the  new  star  is  actaaliy  in  tl 
nebula.  I  have  a  suspicion  that  the  dbtance  bi 
twixt  the  stir  and  the  "  knot  "  is  widening  ;  be 
the  nir  is  so  bod  it  ia  dilGcalt  to  say. 

'"  """"  "" rgned  that  thf—  ' -~  "- 


3uld 


uuld 


And: 


'  ««  jwi  • 


ity. 

not  the  njiparcnt  siinilarity  a  proof  or  _  .  ._ 
power  in  the  inalrument,  rather  than  of  identity 
in  the  spectra.  It  i«  not  an  if  the  spectram  of 
ni  M.  were  a  very  peonliar  one.  like  the  spectrum 
of  Aldeharan,  or  /-i  Pegasi.  The  only  peculiarity 
we  hear  of  is  tbe  absence  of  the  red  end,  which 
aeoma  t<i  be  the  ease  with  n  number  iif  oiJentinl  ob- 
jects, and  is  not  very  striking  as  a  pecniiarity  with 
Hitch  faint  spectra  as  nebula  and  lith-magnitude 
iitan  give  utually.  Edwin  Holmea. 

SEFLECTINa    TEI^SCOFBa 

[^-IHSl.]— Mr.  BUKNHAU  has  surely  been  very 
-'--*  "^  "jflocting  telescopes  in  his  letter  in  the 
•aHii'ltr,  aa  given  on  page  1 17,  of  Oct.  !l, 
that  they  are  immtaiuT-My  inferior  to 
lefractorH  in  work  requiring  sharp  definition." 
und  in  tundcmning  them  thus,  because  no  very 

Sa^ir.  Now,  1  should  suppusethe  discovery  of  a 
donlilv  stur  is  very  much  more  likely  to  be  made 
by  profesaiimal  observers,   whose  time   ia  wholly 

teuri,  by  whom  the  reflectors  are  principally  used, 
as  few,  if  any,  important  ohacrvaWrioi  are  fittecl 
with  reflectors ;  therefore,  to  judge  of  the  merita  of 
Uie  two  classes  of  instruments  by  that  rule,  ia  as 
'  '  '  that  rcfrB^!^l^!l  bto  very  inferior 
ihel  made  all  his  diaco- 

.._th  reflectors. 

—more  especially  thnu  of  laice 
ten  inferior  to  refractors  in  den- 
•,  pretty  well  known  ;  but  then 


to  nflwton,  because  Uerai 


the  price  given  for  a  lefleotor  ii  ao  very  rouU  oy 
comparison  witli  that  of  a  refractur  at  similar 
aperture,  that  there  ia  not  the  inducement  to  occupy 
so  long  a  time  in  its  prodnction  aa  in  that  of  a 
retractor.  And  when  a  figure  tolerably  perfect  la 
obtained  in  a  large  reflector  the  inducement  to  de- 
sist from  farther  work  on  it,  with  the  chance  of 
getting  a  less  perfect  figure  by  repolishing  it 
IS  great,  from  the  price  it  will  fetch  when  finished. 
That  mak(!rs  can  and  do  send  out  large  reflectors 
equal  in  definition  to  refractors  I  can  testify, 
hating  a  I6in.  of  Mr.  Colver's  that  shows  a  star 
equal  to  any  refractor  I  have  seen  ;  but  71in.  ia  the 
largest  aperture  in  a  refractor  tjiat  I  have  over 
used,  and  the  reflet-tor  is  qnite  equal  so  fax  ;  but 
for  very  fine  points  of  lignt,  I  confess  t  think  the 
refractor  is  the  best.  Why,  I  do  not  understand  j 
but  such  has  been  my  own  eiperience.  So  that  it 
may  be  conceived  that  in  planetary  definition  the 
fine  pointa  of  light  may  be   best  seen  in  the  re- 

At  the   same  time,  one  would  eipeet  that  the 
thick  alosa  of  the  large   refractor  would  intercept 
more  light  than  would  be  returned  by  tbe  refiectjng 
aurtace  of  a  silvered  mirror.     Why  it  it  not  so  ? 
Philip  VaUOQce. 


in  tiie  discovery  of  difficult  double  atars,  must 
necessarily  carry  great  weight  with  it.  It  it,  there- 
fore, with  much  regret  that  I  find  hiui  lending  his 
name  to  an  unwarranted  attack  on  reflBL>tin|;  tele- 
scopes ;  whikt  at  the  same  time  the  productions  of 
a  particular  firm  of  Amtrican  opticians  are 
gratuitously  advertised  in  a  manner  that  scarcely 
savours  of  good  taste.  It  seems  almost  incredible 
that  an  observer  of  such  eminence  and  eiperienoe 
should  deliberately  condemn  a  form  of  telescope 
which  he  boa  never  used.  Iat.i  the  question  of 
large  i .  imill  apertorcs  I  do  not  propose  to  enter, 
believing  that  Mr.  Denning  is  quite  prepared  to 
hold  hia  own  in  the  argument.  But  I  do  notioe 
that,  with  regard  to  the  magnifying  poweti 
"  usually  "  employed,  Mr.  Bumham's  experience  ia 
in  aeoord  with  that  of  most  other  obaervers  when 
bo  says  "  Visitors  usually  wish  tni  see  ohjecls  with 
the  highest  powers,  but  tbe  working  astronomer 
finds,  under  ordinary  atmospheric  conditions,  that 
the  lowest  power  which  will  show  a  given  object  ia 

Mr.  Burnbam  overlooks  two  very  impurtaut  oon- 

One  is  the  part  played  by  hia  own  eye,  which,  by 
long  training  in  a  apecial  department  of  work,  has 
acquired  o  power  of  disorimination  that  ia  probably 
unique.  Where,  indeed,  do  we  lind  any  otfaei 
ohscn'er,  using  even  n  Clark  refractiir,  who  San 
nt  all  approach  him  in  this  respoct'c'  He  must 
know,  or  ought  to  know,  that  the  -'  man  at  the 
small  end  "  is  an  integral  part  of  the  whole  inatrn- 
ment,  and  one  which  ia  not  safely  ignored.  The 
second  point  ia  that  relating  to  cliniate.  Every- 
one who  has  crossed  the  Atlantic  ia  at  once 
struck  by  the  remarkable  superiority  of  the 
American  air  over  that  of  the  Britlah  Idea. 
Its  wimderfnl  translucency  and  dryness  tell 
enormously  in  favour  of  tolescopic  definition — ot 
least,  it  did  with  a  pocket  telescope  ot  good  quality 

side  of  the  "herring  pond"  last  autumn.  My 
limited  opportunities  with  large  iuitrumentj  fully 
cimfirmed  the  view  that  what  waa  good  for  torros- 
trtal  tclesropes  must  likewise  prove  beneficial  for 
the  celestiJ  "  sky-scrapers."  Possibly,  too,  this 
difference  ot  cliutaW  may,  to  some  extent,  account 
fur  tbe  peculiar  views  which  Mr.  Butnham  enter- 
toins  wiih  regard  to  the  use  of  stops.  Certainly, 
he   is  at  variance  with  the  majority  of  English 

In  this  country  perfectly  atoady  and  clear  nighta 
are  bat  seldom  combined,  and  very  few  of  our  ob- 
aervecB  could  be  found  who  would  say  that  they 
never  cut  down  tbe  aperture  on  nighta  of  unstoady 


London  cipticion,  who  had  an  obacrvatttry  on  the 
summit  (rf  a  houae  in  Flcct-streol,  used  to  tike  ob- 
aervationsnf  stars  when  they  vibrated  equally  on 
each  aide  of  the  wire,  and  j.MiHiarly  insisted  that 
uch  a  condition  waa  prcferalile  t.>  perfect  stoadi- 
less  I  On  some  aiich  eognnti'  princijilc  would  I 
.ndeavour  to  account  fur  Mr.  llumh.iui's  curioui 
antipathy  to  any  rediictinn  of  ajjertnri:  on  a  poor 
night,  ft  is  quiM  fa'ible  that  an  eye  which  can 
master  double  stars  that  are  beyond  tbe  theoretical 
aeparating  jiower  ot  hia  aperture— aa  was  un- 
'  lubtodly  done  with  the  ijin.— can  also,  in  a  leas 
-gree,  overcome,  <ir  get  used  to,  a  moderate  . 
nount  of  atmospheric  disturbance.  Of  course, 
fleotors  are  more  sensitive  to  atmospheric  disturb- 
ice  than  refractors  because  ot  their  tubes  being 
open  at  one  end  ;  and  it  needs,  too,  but  very  little 
consideration  to  sec  how,  in  a  Newtonian  reflector 
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(tovhioli. 


n  with  k  refrMtor- 

Ikttar  this  would  be  infinitnimal.  The  rays  pui 
.  Mnllej  iloDg  the  whcite  Uugt^  of  tube  of  ■  ce- 
OsotOT,  irhsreu  in  ■  refnctor  thej  coovei^e  ioward^ 
tran  the  moment  of  enteciBg  the  abject-glu>; 
oonuqaantly,  if  &  warm  h>nd  were  placed  on  the 
tube  at  the  (onner,  at  any  point  whatever,  on  a 
sold  nisbt,  a  diatoibance  would  be  viiible  in  the 
ont<if-loaui  image ;  whereaa  the  eame  eipei 

.       id.    Gr 

»  fint-clasa 

QjTer  or  With,  w  .  ,  „ 

il  in  any  way  one  whit  inferior  to  a  fintolau 
fnstor,  whether  made  by  Alvan  Clark  or  anyone 
dM.  Indeed,  I  would  even  go  further,  and  »ay 
diat  a  Newtonian  reflectoc,  with  iti  true  parabolic 
minor  and  perfect  plane,  mwt  be  more  perfect  than 
mj  tig,  o»ar  yet  made.  When  chromatic  aherra- 
tiro  ii  oamplet«ly  eliminated,  it  will  be  quite  time 
enoQgh  to  talk  of  perfect  object-glaBses.  Tbii 
ontstuidiiig  ooloor  may  not  interfere  witb  doublc- 
>tu  work,  bat  it  does  moat  decidedly  affect  the 
■ort  of  definition  that  is  leqaired  for  the  most 
dalioate  danetary  markiagB.  With  all  duo  defer- 
ence to  Mr.  Baniham.  there  are  even  more  delicate 
taila  of  definition  in  the  heaveni  than  thoie  all orded 
by  donUe  itan.  There  is  conaideiable  diJtcrcnBC 
between  the  intrinsic  light  emitted  by  tho!<e  distant 
■*   '*■■■     eflected  froi     ''  '  * 

itoriouafaet 

whilit  it  it  equally  tme  that  each  increase  of 
aperture  witb  reflector!  has  shown  more  detail, 
m)  to  a  point  when  the  light  becomes  loo  great  for 
tbe  magnifying  power  whiah  the  atmosphere  will 
bear;  poahodbej-ond  which,  the  detail  is  obliterated 
by  the  glare  uf  light.  Such  being  the  case,  it 
eaimot  be  proved  that  because  the  lS)in.  Chicago 
reflector  fails  to  show  some  of  the  finer  markings 
on  Japiter  and  Saturn,  these  markings  do  not  exist, 
■ave  in  the  imagination  of  certain  observers.  As 
for 'the  quotation  ■ 
instrument  claim*  t 
ntellitfls  of  Hars, 
Neptnne,"  this  may  1 

of    Transatlantic  wi . .     ._.    _ 

these  are  much  more  likely  to  have  been  made  with 
a  26in.  o.g. 

Again,  with  regard  to  donble-ttar  observations, 
the  reason  why  most  of  such  have  been  made  with 
refracting  telescopes  it  not  far  to  seek.  This  kind 
of  work  reqnires,  fcr  it«  tucocssful  prosecution, 
•evanl  important  adjunct*.  First,  a  cnmrilett'ly 
•qnippsd  equatoreal,  with  circles,  Ac.  and  this,  to 
be  emdant,  must  be  a  fixture,  whiph  means  also 
an    obeerratory,  with    rcrijlvin^    roof   and  other 

iBBMOiiw,    including  a    sidereu  clock,  u 


or    a    pale 
.e  intended  aJ 


chair,  and  so  forth. 


which, 

,.  Third,  fL  driving  clock,  withodt 
ch  but  little  micrumetrical  work  is  possible  ; 
this,  again,  is  charged  for  most  eiurbituntlvbv 
—'-----  Ponrth,  illmninntine  apparatus." net 
pensive,  but  generidly  rendered  so. 
,  Buiue  years  of  constant  pructice  on  the  part 
observer  before  his  resnlts  are  aoceptable. 
lallthose  things  to  be  found, ' ■■" 


Where; 

to  wealthy 
prise  that 


ungmg 


:h  work  naturally  gravitates  to  the 
itrunomer  y  And  do  we  suppose  that 
lal  astronomers  would  care  to  be  Vithercd 
with  the  adjuslmcntii  of  a  rcHeetor,  or  the  frequent 
ratUvering.  of  the  mirror?  Certainly  not:  their 
inatniments  must  bo  jio  '         '  ' 


t  whoD 


■0117  to  tee,  Mr.  Humham  s  animus  appei ... 

diiMted,  because  they  generBllj  use  retfectors,  the 
owe  is  wholly  altered.     In  tbe  majority  of  instances, 


tnbe,  and  a 


clock,  illuminating  apparatus,  and  ot 

tioni.    Give  him  a  good  mirror  ond  plane,!with 

J . : — , .  i,j.  njj^j.  y,^  ygj,  ^  ni^gi,  „u,^jtn 

rdinary  alt-asimuth  stand,  and  yet 
BU  won  on  toe  planets  with  these  crude  appliances, 
which  shall  rival  that  of  powerful  refractors  placed 
in  ooitly  observatories.  I  repeat  again,  is  it  any 
marvel  that  tbe  average  amateor's  work  tends  in 
this  direction  ?  lint  it  cnn  be  shown,  I  think,  that 
a  reflector,  where  expense  is  mi  object,  can  he 
made  to  do  good  double'>'t:ir  work.  At  thin  moment 
there  are  several  English  ol»erverH  doing  difficult 
donblc^tar  work  (njid  one  mieronietical  work,  too), 
with  the  muchnJetpised  reflector.  If  Mr.  Bum- 
ham  lives  long  enough,  hemsyj-et  sec  some  original 
double-star  work  published,  made  with  reflectors. 

In  response  to  the  inquiry  by  mv  friend  Mr. 
Biooks  (letter  ->  IR  JO),  I  may  tell  him  that  I  saw  the 
JVoni  in  Andromeila  decidedly  iie)lu<ri,k  on  Sept. 
3rd  (as  did  also  Dr.  CopclaW  and  others)  and 
■everal  succeeding  night*.  It  was  not  observed 
again  antiJ  the  present  week,  when  it  was  at  cer- 
tablyUBvi.aiidaboDttwomags.  smaller.  Instni- 
nent— jljin.  Teflteter,  W.  S.  Fimnka. 


KEBOFE   irEBTn:.A. 

[248Sn.]— We  are  ao  far  off  that  we  do  not  often 
,jl  a  ohanee  tor  a  "lay"  at  yoni  astronomical 
readers:  bufthe  letter  No.  M77fi,  in  which  Hr. 
Goodaore  asks  hr  information  aboot  the  Merope 
Nebnla  opens  the  way  for  soma  positive  testimony, 
have  leen  the  faint  object  on  two  oecaiiona, 
and  have  failed  also  on  many  other  nights. 

It  is  best  seen  by  gently  iaovin|'  the  instmment 
aboat  in  variotu  directions,  and  if  the  sky  be  dark 
and  really  transparent,  the  outlines  of  the  nebula 
an  be  readily  seen  by  the  contrast  with  the  darker 
ky  outside  of  it. 

I  am  penoaded  that  the  failaros  to  see  majr  be 
et  down  to  a  faulty  sky,  and  not  baring  the  object 

The  instrument   is  a   Din.  Clark  refractor,  and 

used  power  of  45. 

Baltimore,  Ud.,  Sept.  29.      John  S.  Hoop«r. 

STBLLAB  PABAU.AX. 

[21iW7.]— Some  months  since  a  correspondent, 
Mr.  Arkwright,  asked  for  some  cases  of    stellar 

Siarallai.  The  following  lilt,  which  I  have  col- 
ected  from  various  sources,  includes,  I  think,  the 
latest  determination  of  the  parallax  in  each  case. 
I  have  omitted  all  below  a  tenth  of  a  second. 


anyone  wxHssing  a  good  dook,  a  tew  tooli,  ipd  > 
knowledge  of  eleotricilj,  to  iynehioniae  any  duw 
clock.  I  have  several  anangemcnta  m  hand  of  1 
different  construction,  which  I  think  wiU  be  u 
r,fr,i.     Witli  onnr  Bflnniaaioo.  I  may  han 


inerent  conairncuon,  wu 
iinproTcment.    With  yonc 
something  further  to    con — 
.-..J^  An  Old 


TBATVS  AT  BO  XIZ<S8  AW  HOUB  ABI 
XJFWAJlI>a. 

[a-W91.T— I  NOTICE  several  enora  in  the  m- 
teretting  list  of  trains  haTiog  a  speed  of  60  mila 
an  honr  and  npwaida  whitii  appeared  in  your  ime 
of  the  17th  July  (p-  i^'i) :  »!*>  >n  "  ^-  P-'". "  ''"" 
on  the  tame  page.  At  thtss  make  aomc  differesce 
in  the  speeds  and  relative  merite  of  the  trails,  I 
venture,  as  an  old  correspondent  o4  yonr  papc, 
and  one  who  has  devoted  speDial  attention  tothii 
Bobieot,  to  point  out  some  at  them. 

l^e  distance  from  KIng'a  Cross  to  Grantbanii 
stated  at  106^  milsa.  It  is  correctly  109  loiln, 
20  chains,  or  onlv  just  over  HXiJ  miles.  The  dilte- 
...o._!._:  ..   .1.—  the  relative  positiooi of 


:i'(04 


(rH-2 
o-as  -r 

0-307 

orsid 
inari  -i 

0-li«  +  0-018 
0-2-22 


!iitl 


Centauri  |  1 

_Tanri    1       : 

LalandeSllSJ    7       ' 

ICjgni _  6       I 

Cygni    I 

/Jt'entanri 1'2 

;i  CaasiopeiK  (•'-    , 

lOIS  Groombridgc    

:\\  Gr<«mbridg« 8       ■ 

LalandeaiJUJ    »ii    1 

0.  A.l7-ll(j M    ; 

„i  Btidani  ■  4-ft   j 

7  Dranmit  4-fi 

Sirios  '  1 

TO^hiudli  ""!""."".!  4-2 

Ittlll  Gronmbridge 7 

.  Una.  Majorii ;! 

Arcturus 1 


jm  the  above  it  would  seem  that  the  nearest 

visible  in  these  latitudes  is  n  Tauri  (Alde- 

baran),  a  distinction  long  held  by  lil  Cygni. 
"  1. 10.  J.  B.  a«r«. 

HTSBAtnUO  BAXS. 


:.,  the  snift  is  a  plain  liolc  and  not  a  valve, 
ind  in  third  column,  ninth  Ittie,  for  "any  valve,'' 
;iad  '-my  valve,"  Lc.,the  valveof  the  ram  described 
ibove.  W.  A.  S. 

DOXESTIO  HOT-AIB  ZNaiNE. 

[218S9,]— Is   reply  to  "Motor"  (letter  -JJRiU), 
there  is  a  motor  (bot-air)  exhibited  at  Britf — " 


Gill  and  Elkin 
O.  Strove 
Winnocke 
Asaph  Hall 
Dr.  Ball 
Dr.  Ball 
Haclear 
O.  Stmve 
Dr.  E.  Lamp 
m.  Ball 
C.  A.  Peters 
Gvldc^D  I 

KrUger  I 

Asaph  Hall 
Dr.  Gill  i 

Gylden 
«yld.ii 
Asaph  Hall 
KrUger 

GyltTen  I 

CA.F.Teters    j 
C.  A.  P.  Peters 


31.  A\  March,  1^1. 


inrv.  Sept,  18 
fel^lS&i. 


ObMrralorg,  Jan.  Ii>7f. 
A,l.lttsi'Mr,A.pIil,^U^. 
CUuermttvg,  Jan.,  1K». 


ctly   adapted  for  driving  si 


nachines.    But  there  appears 
uiued.      Upon  inqi 


inf  actnrers  have  been 
,      . ,  ily  one  hot-air 

int  been  sold  for  the  pnrpose, 

-' -have  seen  the  motor 

W.  Bdmunda. 


BUCTB<VXBOKAinOAI<  CLOCK. 

L24SW.]— Teib  winding  arrangementof  the  dock 

Su  described  on  page  92  in  tbe  ENCLIHU 
BCUAKIC,  October  2ud,  which  you  statu  can  be 
seen  at  Hr.  Watkins'i,  Lcadcnball-street,  is  not 
new.  In  fact,  tho  arrangement  dates  many  yean 
back.  I  constructed  one  fifteen  3'cara  ago  as  a 
watehmakcr's  regulator.  Thia  regulaCut  was  so 
arranged  as  to  send  i<u  currents  per  minute  to  ilD 
lime  indicators,  in  other  words,  a  current  every 
two  seconds,  the  regulator  being  eynrhronised  by 
,. :_i  .; .      I  ^-^^  adopted  the  sar- 

itroUicg' 
:lock  with  twi^^socunds  pendulum.  I  havl 
al^o  a  small  clock  wound  by  two  clectru-mupeta : 
tho  clock  is  flin.  high,  under  a  glass  shade,  which  ii 

different  timepieces  or  clocks  to  correct  them  if  fast 
Iff  slow.  I  have  an  old  movement  by  me  which  ' 
wound  electrically,  which  was  oonstnicted  in  1346. 
1  may  here  mention  that  it  is  ..._.._  »— 


not  *■  TO}."  This  distanoe  was  dune  during  lH>h 
77  minutes,  or  at  the  rate  of  64)  miles  anlMb 
The  Kettering  and  Kentish  Town  nin  is  tbB 
31  minutes,  not  "  I  hour  22  minute*,"  and  n  lUi 
reaches  the  n'.!  miles  nn  hour  standard.  Wiltcdn 
to  Rugby  is  7T),  not "  7'^  "  miles  i  and  P»ddiul« 
to  Swindim  is  77J,  nut  ■'774."  The  lime  tm 
Bristol  to  Bath  it  1G  minutes,  not  "  14  "  as  sUMd 
ini  the  authority  of  an  error  in  "  Bradahaw."  Hi 
correct  departure  time  from  Bath  i62.2K.  not"3A 
as  in '■  Uradshaw."  The  time  (by  1 1 .4-'.  aJD.  ■■  dowa'l 
Hitehin  to  Huntingdon,  is  'M  niinat«B,  not  "it 
The  dcjiartute  time  has  been  taken  in  error,  imMii 
[  arrival,  as  also  in  the  case  of  the  m  LtA 
xpress.  C.  B.  JL 

Wellington.  N.Z. 

THE  NEW  ZEAI.AHD  HAXLiWAYB- 
ENQLISH  KAnUFACTTTBBS  —  EH9- 
LI8H    XECHAHICS   AKD    COI.0nUL 

INSUBTSIES. 

[2.IS92.]— Thk  Minister  for  Public  Works  ()Cn 
Biehardwu)  in  his  offici.-d  statement  to  ParliameW, 
last  night,  made  some  remarks  of  so  reriuni  s 
character  as  affecting  English  mnnufamns, 
Hnglisii  mechanics,  and  the  future  prospct-ts  uf  im- 
portation  of  railway  materials  fnim  Great  Britaii 
to  Kew  Zealand,  that  I  send  them  fur  the  brotfit 
of  your  readers,  who  will,  I  feel  sure,  read  theB 
with  interest,     Mr.  Richardson  Mid : — 

"  The  reports  whieli  have  from  time  10  time  ap- 
peared ill  the  uowspanerii  of  the  Colony  re|^idii| 
the  bad  quality  ot  a  large  quantity  at  material  fix    . 
waggon  work,   ax  also  wheels   and   Bzlea.  wiUM 
doubt  have  attracted  the  attention  of  hoDunnUt    J 
members,  and  it  baa  been  considered  detinhla  M    J 
the  corcespomlence  which  ban  taken  place  bctwer    ■ 
^e  department  and  the  Agent-Ceneriil  on  tliiBHl 
iect  shonld  belaid  before  the  Honae.  wUeh  wV 
done.     From  thin  corrcairandenoa  it  wjU  b« ' 
that   the   difficulty  in  getUnf  ndn<H   »mm- 
English  contractors  has  baeB  W  ^ 
thonght  it  necessary  to  diswWiJWi 
articles  from  Ko^land  at  all. 
hi^ie,  will  meet  with  general 
*ei«   called  in  tbe  Colony 


V...-. 


Oct.  16,  1885. 
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of     axles      to     supply     the      place      of    ■  those 
condemned,    but    with  little   reKponfle ;   it  there- 
fore   became    a)>«olutcly    necessary    for    the    de- 
pirbmeut    to   commence  making  them,    and   the 
result  h;ia  Ijeen  that  we  are  now  makiilf  not  only 
axles,  but  wheels  also,  and  at  a  price  not  exceeding 
that  of  those  which  were  being  ijnported.    These 
wheels  and  axles,  on  being  tested,  are  also  found 
superi<ir  to  many,  ami  equal  to  the  best,  sent  out 
from  England,  thus  proving  tliat  we  need  import 
■no  more  of  this  class.    The  manufacture  of  these 
items  alone  is  providing  work  for    a  very  laree 
number  of  workmen,  and  is    also    keeping  fully 
employed  the  very  expensive  machinery  at  Hill- 
side and  Addingt.on,  whioh  ha<l  n«)t  previouslv  been 
in   full    work.    The   work  is    as   fairly  divided 
between  these  shops  as  it  can  lie,  with  due  regard 
to  econemy.    and    the    other    railwav   workshops 
throughout  the  colony  will  In;  engaged  in  fitting  up 
the  new  Ht(K.*k  as  fast  as  the  wheels,  *o^  are  sent  to 
them.    The  whole  of  the  new  stock  will,  I  hope, 
henceforth   be  made    in  New  Zealand,  excepting 
perhaps  certain  of  the  heavier  class  of  l<»comotive 
which  may  from  time  to  time  be  required,  and  such 
other  articles  as  cannot  at  present  be  made  in  the 
colony.  Amongst  these  will  be  some  steel  axles,  which 
have  recently  been  ordercKl  by  way  of  experiment. 
Honourable  members  will   remember  that  I  last 
year  renewed  a  promise  niiidc  by  my  predecessors 
in  office,  that  tcmlont  should  lie  cullctl  in  the  colony 
for  l«>comoti\x}s.     F  decided,  aft«;r  consulting    the 
officers  »>f  the  department,  that  it  would  atfonl  the 
best  chance  of  Riiccesa  t^>  local  manufacture  if  we 
arranged  to  hxiild  ten  engines  of  one  pattern.  This 
was  done,  and  the  result  has  been  that  wo  received 
tenders  from  several  of  the  best  firms  in  the  colony, 
and  have  let  a  contract  for  the  manufacture  of  ten 
engines  at  a  price  not  more  than  about  27  per  cent, 
aly^vo  the  cost  of  those  of  the  same  class  imported 
from  England.    The  colony,  through'  its    repre- 
sentatives, having  ho  detenu  incdly  exprcsiie<l    its 
desire  that  this  vxperimeiit  should  be  tried,  the 
Govenmient  had  no  hesitation  in  accepting  tiii* 
tender,  {is  we   found  that  the  price  was  propor- 
tionately as  favourable  as  that  now  being  paia  in 
the  O'bmies  of  Victoria  and  New  South  Wales, 
where  they  have  l>een  building  locomotives  for  a 
great  many  yeum.     Before  leaving  this  subject,  it 
may  he  deaira])lo  that  I  should  refer  here  to  a 
transaction  which   has  recently  taken  place  with 
re^rd   to   some   twenty  locomotives  which  were 
oraereil  fn)m  England  in  July  and  November,  188H, 
to  be  delivered  for  shipment  between  June,  1884, 
and  March,    188.'».    In  October  last   I  received  a 
cable  message  from    the  Agcnt-Ccneral    to    the 
effect    that  two   of  these  engines  were  shippted. 
and    that    they    were    so    heavy  tliat    it    would 
be     necessary    to     strengthen     lUI     the  bridges 
on    the    lines    they    were    to     rim    upon  :    and 
on  inquiring  as  to  how  this  could  be,  I  found  that 
the  engines,  with  tenders  as  Cfmstru'cted,  were  ten 
toiLs  heavier  than  they  were  specified  to  be.    I 
immediately  refused  it)  take  these  engines,  and  after 
a  very  long  and  expensive  correspondence  by  cable 
and  letter,  the  contractors^  finding  that  we  would 
not  take  the  engines  as  built,  agreed  to  alter  them 
in  a  manner  satisfactory  to  tlie  department,  at  their 
own  cost.    These    engines,    as    altered,  are    now 
coming  forward.    In   the  mean  time,  being  dis- 
appointed in  not  receiving  these  engines  at  the 
tune  they  were  expected,  I  was  obliged  to  order 
others,  and  succciKiefi  in  making  a  contract  with 
the  celebrated  Baldwin  Company,  of  Philadelphia, 
to  supply  twelve  engines  on  the  same  specification 
as  that  sent  to  England  in  1883.    The  order  left 
New  Zealand  on  the  (>th  December,  1881,  and  we 
have  had  advices  of  the  shit>ment  of  the  whole 
anmbcr  at  New  York  by  the    1st  May,  1885— 
aamclv,  within  five  months  from  the  time  of  the 
Older  leaving  here ;  and  a  still  more  satisfactory 
part  of  the  business  is,  that  they  will  be  delivered 
for  fully  i:(00  per  engine  less  than  the  English 
onci." 

This  will  probably  elicit  some  explanation  on 
the  part  of  the  English  firms  implicated  in  Mr. 
Bicnardson's  charges.  Meanwhile,  I  quote  the 
accusation  as  made. 

Wellington,  N.Z.,  Aug.  26.  C.  B.  U. 


COHEPOUND  IfOCOUOTrVIBS. 

[24893.]— In  reply  to  "E.  L.  P.,"  I  understand 
that  the  power  of  compound  engines  is  calculated 
from  the  dimensions  of  the  low-pressure  cylinder. 
The  tractive  force  of  the  large  compounds  is,  there- 
fore,    30=  X  24  -^  7o  =  288,  or,     hjilving    for    two 
cylinders,  144.    The  piston  area  of  a  »Um.  cylinder 
ii  900  circular   inches    (7(Wi-8(;  sq.  in.),  to  match 
which  an  ordinary  engine  needs  an  area  of  450 
eiroolar  inches  («')i>3*43  sq.  in.)  for  each  of  its  two 
jitoton».    The  diameter  of  a  cylinder  with  on  area 
OC  460  oizoiilar  inohea  is  y^4A0,  or  31*2 ;  that  is  to 
— Tf  ttw  luft  oompoondi  are  equivalent  to  an  or- 

ogBM  with  two  Sl*2in.  cylinders.    In  tho 

W"i'i  it  li  fomul  that  the  2(iin.  oyliiidar 
■d  *^o«l04,pirtoiiaw» 

voghie^mii^pairi 


of  cylinders  of  18*38in.  Mr.  Rous-Marten  seems  to 
be  m  error  in  saying  the  compound  tried  on  the 
Sonth-Weetem  had  only  equivalent  to  two  17in. 
cylinders ;  and  his  ai)olog^  for  its  behaviour  there, 
so  far  as  based  on  this  mistake,  falls  to  the  ground. 

In  letter  24712,  p.  14,  I  advanced  six  specific 
contentions,  of  which  no  one  could  complain  on  the 
score  of  ambiguity  (except  that  one  was  misprinted), 
and  I  challenged  a  reply.  No  (me,  not  even 
^  Adiabatio,"  has  ventured  to  dispute  a  single  pro- 
position. The  compounds  are  so  little  honoured 
m  their  own  country,  that  we  have  to  go  all  the 
wav  to  New  Zealand  for  an  apctlogist;  11,(I0<) 
miles  being  the  least  distance  that  will  lend 
enchantment  to  Uie  view.  Closer  f amiliarily  would 
breed  contempt. 

The  runs  mode  by  compounds,  as  quoted  by  Mr. 
Rous-Marten.  do  not  in  any  way  aifect  the  position 
I  have  token  up.  The  most  attractive  run  was 
that  with  the  Irish  train,  making  up  Uik  minutes 
Holyhead  to  Crewe ;  but  seeing  that  the  up  night 
boat  train  (the  one  probabl}'  referred  to)  is  allowed 
nearly  three  hours  to  nm  105  miles  with  only  two 
stops,  it  was  only  a  mediocre  performance,  after  all. 
The  time  was  made  up  because  the  train  was  so 
preposterously  slow.  However,  I  will  not  take  up 
space  by  criticising  the  other  runs  quoted,  thougn 
tney  arc  mostly  open  to  remark. 

AVill  '•  Tn  favour  of  an  Old  Racer  "  kindly  give 
some  particulars  of  recent  failures  of  comi>ounds 
and  also  further  details  of  coal  comsumption  ?  J>o 
any  of  the  Crewe  compounds  burn  lefts  than  l\'2\h. 
per  mile ;  if  so,  how  many  ?  and  what  work  arc 
they  doing?  Also,  has  an>*- reastm  lioen  given  by 
the  authorities  f<ir  ordering  the  compounds  not  to 
run  to  Carlisle  ?  If  the  statements  of  **  In  Favour 
of  an  Old  Racer**  arc  correct,  the  WK)ner  the 
directors  improve  the  eompoundsoff  the  face  of  the 
earth,  the  better  it  will  be  for  shareholders  and 
the  public  too. 

A  Kamsbi^ttom  7ft.  fiin.  single  on  OOth  Septem- 
ber ran  the  firtit  porti<m  of  the  Scotch  expresH, 
seven  c<Kiches,  from  Rugby  to  EnsUm  in  14 
minutes  under  time;  the  second  X'*'i'ti<'"<  1*^ 
roaches,  run  by  a  big  compound,  was  VA  late 
Rugby,  and  07  Euston.  Kappa. 

THE  FEBBOnS  OXAI.ATE  DEVELOPEB 
—TO  MB.  PEBKINS. 

[248IM.] — I  WILL  give  a  short  rrxum*' of  the  mode 
of  getting  the  best  results  with  ferrous  oxalate,  as 
soon  as  1  can  find  time  to  write  it. 

S.  Bottone. 


THE  SOABIKG  BIBD. 

[2480'>.] — It  would  seem  that  Mr.  I.  Lancaster 
considers  himself  ag^eved  by  my  letter  in 
No.  Ij0()7,  for  he  implies  that  I  misrepresent  him 
therein  as  regards  the  soundness  of  his  scientific 
opinions. 

But  I  must  disclaim  any  intention  of  so  doing, 
as  I  wrote  in  gr)od  faith  on  the  strength  of  the 
article  on  his  tractate  appearing  in  the  *'  K.M."  of 
Au^.  14.  Seeing  that  ne  had  offered  no  ])rotest 
agamst  any  part  of  that  article,  nor  had  repudiated 
any  of  the  assumptions  that  it  attribute<i  to  him,  I 
8np])osed  that  it  was  a  fair  condensation  of  his 
views,  which  latter  so  astonished  my  weak  mind  as 
to  lead  to  the  criticism  of  which  he  complains. 

Pecha]>s  he  will  be  kind  enough  to  tell  us,  who 
have  not  the  privilege  of  possession  of  his  tractate, 
in  what  context  he  has  used  the  phrases  (or  their 
ec^uivalents) — 1.  *'A  body  doing  work  by  falling 
without  losing  its  energy^of  position.'*  2.  *'  The 
possibility  of  a  device  enabling  gravity  to  become 
a  continuous  motive  power  is  established.*' 

B.  B. 


(( 


"  V.  «* 


»> 


f248!>fi.]— As  "J.  H.'*  does  not  appear  to  be 
satisfied  with  the  admissions  already  made  by  mo 
on  this  very  weighty  point,  I  wish  to  have  the 
opportunity  of  making  a  remark,  and  of  specify- 
ing a  few  admissions  tnat  I  hare  not  the  least  in- 
tention of  making,  though  less  than  these  would 
hardly  make  **  J.  H."  and  myself  quite  of  accord. 

Renuirk. — If  the  late  Mr.  C.  Holtzapffel  came  of 
a  (lerman-speaking  family,  which,  without  much 
fear  of  a  blunder,  i  think  I  may  assume  he  did,  ho 
would  most  naturally  coll  a  vice-r/am  a  clam [v— as 
that  is  what  it  is  in  German — and  it  would  be  very 
unlikely  that  he  w(»nld  be  told  of  such  a  mistake 
(as  I  persist  in  cidling  it)  by  any  of  his  awn  men. 
Even  if  he  noticed  that  one  of  these  sai<l  r/am,  he 
would  have  been  perfectly  justified  in  assuming 
that  it  was  due  either  to  ignorance  or  defective 
pronunciation. 

Xext,  as  to  admissions.  To  satisfv  *'  J.  H.,"  I 
must  admit  that  Holtzapffcl's  splenoid  book  is 
totally  immaculate,  and  that  any  and  everything 
therein  appearing  is  consequently  irrcpn)achable. 
AIM,  I  moat  admit  that  he  ('X\  H."  or  ^  J.  U.") 
had  or  hai  a  better  knowledge  of  my  language 
*  n  "  J.  K.  P."  has.  Also  that  a  catalogue  of 
^-.Ipoil  ii  a  well  of  English,  pure  and  un- 
'jfron  which   we   are   bound   to  absorb 


draughts  '*  neat,  as  imported.**  Also,  that  what  I 
haye  mentioned  as  appearing  under  ** Clomp**  in 
the  ap])endix  to  the  **  Imperial  Dictionary,'*  is 
not  an  obvious  blunder,  at  least  as  far  as  Londcm 
terminology  is  concerned.  Incidentally^  I  may 
mention  that  I  have  had  a  slight  exDerience  in 
lexciography  myself,  having  made  vocoDulariee  to 
Bergeron  {}lauuei  Jh  Tournfiir)  of  all  the  woods, 
and  of  every  word  either  not  thoroughly  familiar 
or  else  U!*ed  in  a  special  sense,  or  technical ;  alio  of 
Roret's  "  Uorologie,"  and  I  may  say,  too,  that  deri- 
vation is  one  of  my  favourite  studies.  Finally,  I 
may  remark  that  there  is  a  Latin  proverb  which 
runs  somehow  thus.  *'  (/uilibet  pcrito  in  arte  sua 
e»t  credendum,"  and  as  I  have  had  a  good  spell  at 
})oth  mechanics  and  KnglLsh,  if  other  folks  do 
m>t  choose  to  believe  what  I  say,  so  much  the 
worse  for  the  other  folks. 

In  my  letter  on  p.  H»-l  **  extra  here  "  should  be  one 
word — viz.,  Latin  "  extrahere  " — to  draw  out  or  off. 

J.  X.  P. 


KEUTBAIi  SAI<TS  AND  POLABISATION. 
IN    BATTEBIES. 

[•248U7.]— **A.  K.  B."  (2185a,  p.  121)  miaappre- 
hendsme  when  he  says  I  ap])ear  to  think  he  ought 
not  to  have  written  without  knowing  more  about 
the  subject.  I  wrote  in  his  own  interest.  He 
ajtpears  to  be  ex|iending  time  and  money  upon  ex- 
I>eriments,  and  thinking  that  he  is  finding  out  new 
information.  I  gave  him  sound  <idvice  on  p.  63, 
when,  while  admitting  that  experiment  is  the 
source  of  all  knowledge,  I  pointed  out  the  disad- 
vantage of  experimenting  on  disjointed  facts 
without  a  guiding  principle,  and,  as  a  result, 
fancying  that  the  facts  are  now  additions  to  know- 
ledge, while  they  arc  the  mere  chaff  winnowed 
away  by  earlier  workers.  Of  course  the  student 
can  do  lio  better  than  Ut  wriUi  and  inquire  in  these 

i)ag:*8 :  he  thus  gaiuh  the  advantage  of  the  advice 
'  gave. 

The  textbrMtks  generally  do  not  give  this  infor- 
mation, as  "  A,  E.  Ii. "  says,  and  tor  a  very  ^[ood 
reaMin.  They  have  no  space  for  any  hut  pwitire 
information :  they  cannot  describe  the  things 
which  have  been  provLil  useless.  Then,  also,  the 
textbooks  are  either  mere  rvrhaujfe:i  of  earlier 
works,  put  togetlRT  with  a  minimum  expenditure 
of  woric,  and  with  originnlitv  carefully  avoided ; 
or  they  arc  written  by  electricians  who  aro 
thoroughly  versed  in  the  mathematics  of  the  raV 
ject,  but  know  very  little  about  its  chemistry.  The 
facts  in  question  will,  however,  be  found  stated 
and  explained  p.  I'tDof  my  '*  Electricity,'*  and  I  am 
quite  sure  that  the  study  of  the  chapter  on  Galvanic 
Batteries  in  that  work  would  greatly  ec(momise  the 
time  of  *•  A.  E.  B.,"  and  clear  away  many  miscon- 
ceptifms  from  his  mind.  Frir  instance,  he  would 
never  again  say  as  he  did,  p.  <)7,  ''  it  is  purely  in 
order  to  get  rid' of  theno  bubbles  of  hydrogen  that 
cojiper  sulphat«  is  uncd  in  the  Daniell  cell,  and 
c<mcentrated  nitric  acid  in  C;nive*s  and  BunsenV* 
His  use  of  the  Uirm  *'  ixilarisation  "  is  also  inoor- 
roct.  The  term  itself  is  a  most  unfortunate  one, 
and  its  use  in  crmnertion  with  batteries  arose  from 
mistaken  early  ideas  as  to  the  cause  of  the 
diminished  E.M.F.  This  so-called  polarisation 
does  not  occur  at  tiie  ]>ositive  plate — i.e..  the  xinc : 
it  is  a  **  counter  E.M.F.  set  up  by  the  products  of 
the  decompositi(m  of  the  eJectrol^-tc :  its  most 
common  cause  i'*  the  presence  of  hydrogen  at  the 
negative  plate,  the  copper,  or  car>x)n."  iHydrogen 
at  the  zino  plate  would  act  in  the  »ame  direction  as 
zinc;  therefore  could  not  generate  or  reverse 
E.M.F.  Its  onl^  injurious  action  there  is  that  it 
reduces  the  active  surface  by  preventing  contact 
of  the  zinc  and  linpnid — i.e.,  it  increases  the  in- 
ternal resistance.  This  will  answer  the  question 
put  to  me  in  par.  4,  p.  121. 

I  will  now  explain  tho  difficulty  of  par.  5.  When 
zinc  is  immersed  in  pnro  dilute  acid  there  is  only  a 
very  small  action  upon  it  if  amalgamated ;  but  as 
soon  as  a  little  copi>er  solution  comes  through,  by 
endosmose,  copper  coats  the  zinc.  This  involves — 
(1^  a  waste  of  zmc  limited  to  the  (juantitv  of  copper 
sulphate  decomposed  ;  (2)  a  continuous  hxHil  action 
of  tho  acid  upon  the  zinc  plate  by  aid  of  the  copper 
deposited  upon  it.  Now.  if  the  zinc  plate  is  m  a 
solution  which  it  cannot  dec<miposo,  only  the  first 
of  these  actions  takes  ]>laco :  there  is  no  further 
local  action.  Certainly,  I  ailviKe  sulphate  of  zinc 
as  much  to  be  i>ref erred  to  sulphate  of  soda,  not  on 
the  ground  of  conductivitv.  but  fnim  several  prac- 
tical advantage's.  Chl<»ri(le  should  never  l>e  used 
in  a  Daniell.  Sigma. 


LEGAL  MATTEBS. 

[248UH.]— CHlTUrH  BkLLH.—  NUI8A^'CB•  — 
Rkmkdy  (07624). — WlllliK  1  can  thoroughly  sym- 
pathise with  all  who  suffer  from  the  intolerable 
nuisance  of  the  clanging  and  crashing  of  church 
>>ells,  many  of  which  seem  cracked,  and  most  of 
which  are  Very  Ixidly  made,  1  know  of  no  lenil 
remedy.  It  would*  bo  interesting  to  have  the 
question  fought  out  in  the  court  by  some  bold  man 
who  would  get  up  an  indictment  for  nuisance.  But 
I  believe  something  of  the  kind  has  been  attempted 
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tad  tmiXed.  ThcH  belli  ue  lucrelj  UeduBval 
■dttjtbIi,  lot  now  that  nlmost  evcij  idnlt  in 
Bnglud.  and  ceitMoljr  everjcne  who  u  lilculy  to 
eo  to  chnnih,  bath  ouriw  ■  witch  and  hu  a  clock 
m  hii  hoDifl,  l^ef  hkve  beccme  ta  oiuMoeuu;  uid 

Watbbworkb  Act  —  Fire.— Tho  statntsB 
mentioned  by  the  qnoriit  mq  be  obtained  at  the 
Qneeo'i  Printen,  Eut  Hording-itieet.  I  tun  not 
snflScientlj  well  vened  in  thia  very  complei  branch 
of  tbe  law  to  answer  the  qoeatLOn,  and  I  cannot 
find  time  to  look  into  the  numerouB  Statutes.  But 
I  do  not  think  the  Local  Board  has  any  power  to 
compel  the  water  company  to  put  cp  byorante^  and 
I  befieve  that  the  Acta  ma^  very  little  if  an; 
proTiiioa  for  a  pro^r  anpply  of  water  in  oaara  of 
fire— a  point  iji  which  they  need  amendment, 

BmpiiOtbbb'  Liability.— Koticb  op  1n- 
jtTBY  BY  Post.  —  I  think  it  may  be  mefu] 
if  I  mention  a  point  that  hu  lately  arisen 
Diidei  the  Bmployer'a  Liability  Act,  aa  it  may  not 
be  generally  known.  The  notice  of  injory  which 
most  be  aenC  by  the  workman  to  his  employer 
wlUiin  lis  weeka  after  the  aooident,  may  he  aerved 
bjr  delirery  at  hia  placea  of  bnaineaa  or  reaidence— 
Lc,  it  may  be  aerved  by  handing  it  Co  a  tervinC  or 
workman  at  theee  placea,  or  even  putting  it  into  a 
letMr-box,  and  the  serrlce  need  not  be  peraonal. 
BqC  if  the  DoticB  be  tent  by  poet  it  moit  be 
ngiitered.  At  the  Lambeth  County  Court  a 
workman  had  aent  hia  notice  in  an  ordinary  let^r, 
and  ila  leoeipt  had  been  acknowledged  by  the  em- 
ployer. At  the  bearing,  howerer,  it  waa  objected 
tfaat  the  letter  had  not  been  regiatered ,  aa  reqoired 
by  the  Act.  The  judge  felt  bound  to  adopt  thia 
Tiew  ;  but  ha  tried  the  case  and  gave  leave  to 
■ppeaL  As  the  defendant  snooeeded,  of  conne  it 
went  no  further.  Looking  at  the  plain  words  of 
tlia  ataitntfl,  I  think  the  judge  wag  right,  and  I 
ihoald  adme  workmen  always  to  regiater  the  letter 
it  tkay  aerve  the  notice  bv  poat. 

Fred.  Wetherfleld,  Solicitor. 

!,  Greaham-buildings,  Guildhall. 


[24899.1— The  leaa  experienced  amongst  your 
readers  will  no  doubt  be  glad  to  have  the  following 
practical  inatnictiona  relative  to  the  makinj 
one  of  the  above-named macbinea.  Asimjili 
wai  de»oribed  in  one  of  your  issnes  of  ^ol 
of  last  year ;  but  for  good  average  reaults,  and  for 
aU-nmnd  purpoaes  the  arrangements  ihoi  '''  ~ 

perapective  view  are  perhap*  the  best. 

The  first  thing  to  be  done  ia  to  get  a 
cartridge  paper,  and  thereon  set  out  tbe 
full  size,  and  then  aet  <        ~ 


i  the  essential  pointa  of 
eaoh  part  sepantely.  A  iittle  otxe  given  to  thia 
drawing,  and  afterwards  in  working  to  it.  will  be 
wall  repaid  in  tbe  more  satisfactory  Gniab  of  the 

The  SOind,— For  thia , 

mahoeany  for  the   sides,    each  16iiL  by  S^in.  by 
Iin.(E'ig.  1);  two  pieces  for  the  ends  12^in.  bv  8iin. 

S'  lin.  (Fig.  S);,tiro  pieces  tapering  In  width  for 
B  stanohiona  IMin.  by  ajin.  Hin.by  lin.(Fig.B) ; 
two  pieces  for  the  tablea  lOjin.  by  2tin.  by  fin. 
(Pig.4)  ;  two  pieoes  for  the  clampa  Whiah  hold  the 
driving  apindJa  in  plaoe,  S^in.  by  liin.  by  lin. 
(Fig.  £),  and  four  pieces  for  the  scroll  feeb  Gin. 
by  Siin.by  lin.  (Fig.  6).  All  these  shoald  be  jilaned 
up,  tilt  two  sidea  should  have  a  bold  mouldmg  cut 
upon  their  outer  edgea  and  ends,  and  the  mortiaca 
ont  in  them;  the  atanchiona  should  be  fairly 
~ — -'-^ >i--^-  -J —  ^^^   tops,  the  tenor"  — ' 

_„_,_,.  .J  ™t'o^,^lh 


the  end  of  this  table  through  the  space.  Theae  parta 
may  then  all  be  glued  together,  and  aa  they  are 
obieSy  surfacea  glued  to  surfaces,  aciewa  ahould  be 
naed  aa  well  aa  glue,  only  making  sure  that  tbe 
points  of  the  screws  do  not  show  themselves 
through  the  top  of  tbe  stand.  The  tables  which 
support  the  jars  have  circular  pins  cut  upon  their 
ends,  which  fit  into  holes  bored  in  the  scroll  feet, 
and  they  must  be  glued  into  place  in  tJieir  proper 

Driring  SpinJlr  and  ir*tt/*,— The  driving 
spindle  is  13in.  long.  Jin.  diameter  (see  Fig.  T). 
Drill  good  centres  into  ite  ends,  then  true  up  one 
end  for  IJin.  length,  and  upon  it  put  a  good  full 
screw-thread,  then  get  a  good  thick  iron  ring, 
a  (hicad  in  it  and  screw  it  on  tightly.  This  fc 
Uie  collar  against  which  the  driving  handle 
(Fig.  8)  rests,  Keit  bore  a  hole  in  a  piece  of 
mahogany,  and  drive  the  spindle  into  the  hole, 
after  which  the  spindle  should  be  put  back  into  the 
lathe,  the  mabognny  turned,  and  ita  cnda  made  tu 
lit  into  holes,  which  must  be  bored  in  suitably 
la^o  pieces  of  mahog^iny,  which  are  to  form  thi 
driving  whei-U.  Tbei-pindlo  may  then  be  trued  up 
and  ita  ends  linishcil ;  after  doing  this,  glue  on  th( 
driving  wheela,  and  when  dry  torn  them  up.  Let 
the  groove  be  of  good  siie,  aa  the  bandi  run  better 


in  large  Uian  in  small  grooves.  If  the  mahogany  is 
not  tight  upon  the  metal  spindle,  it  will  bo 
desirable  to  bore  a  hole  through  wood  and  iron,  and 
drive  in  a  metal  pin.  Be  careful  that  the  driving 
wheela  are  about  lin.  free  from  the  table. 

Clampi  to  //uJiiSjii'n<f/e.— They  should  be  made 
ufficiently  long  to  fit  against  tjie  ends  of  the  frame, 
he  comer  portion,  which  fits  under  the  scroll  feet, 
>eina  out  out,  the  small  pieces,  which  are  cut  ont 
leatly.  are  to  be  glued  in  their  places  between  the 
scroll  feet  and  the  aides  of  stand,  and  the  clampa 
e  then  held  in  place,  each  having  two  acrcwa. 
Rolf  far  litydtn  /Qri.- The  poaition  of  these 
holes  ahould  now  be  accurately  marked,  and  the 
holea  be  bored  1)  diameter.  A  good  centre-bit 
will  do  thia ;  but  Uia  boles  must  be  qnite  vertical, 
and  extend  Uirough  the  ends  of  stand,  and  about 
half  through  the  tables. 

-  miilu  for  GloHti  a«d  Tuba  >r  fimAe,.— The 

Er  miist  be  of  steel  wire,  lOin.  long  and  jin, 

diameter.     When  seleotii^;  thia  take  enough  length 

'--  two  spindles.    T^  second  spindle  will  be  found 

!ul  in  many  ways.    Soalsowith  the  tnbe,  which 

auired  to  fit  closely  on  the  apindJe.  Select, 
itee  or  four  times  the  spindle  length  ;  it  ia 
— ^ful  for  additional  experimental  bosses.  The 
..-.'e  ia  ao  true  that  merely  cutting  the  len^  of  it 
and  slightly  lonnding  its  ends  is  all  that  is  neces- 

Bouti  for  ijlaitu. — Select  well-seasoned  wood 
for  these  (Fig,  9).  They  are  4in.  in  length,  and 
2\xa.  in  diameter  at  the  large  end.  Firat  bore  a 
hole  throngh  them  fmm  end  to  end.  tightly  push  a 
length  of  the  braaa  tube  into  the  holes,  and  then 
put  them  Into  the  lathe  and  true  up — first  for  pco- 

er  length,   and    afterwards   to  a  pleasant  form, 
ing  careful    to    keep    the    V-groove    over    the 
Y-groove  of  the  driving  wheel- 

Driring  Bo.ii;-.- The  round  leather  for  lewing- 
macbines  answers  very  well  for  this  tiie  machine. 
The  joint  is  beat  made  by  cutting  each  end  to 
scarph,  letting  the  scarph  overlap  be  about  IJin, 
length,   and  atitching  together  with   needle   and 


This 


Botum  Circuit  for  I^ydni  Jar«,- 
made  by  a  small  wire  extcndinf. 
Leyden  jars  on  one  end  of  the  machine,  and  c; 
ried  thence  up  to  a  terminal;  the  wire  should, 
far  as  practicable,  be  placed  on  the  underside  of 
the  several  parta.  It  may  be  attached  by  means 
of  small  staples  or  by  small  tacka,  the  wire  beinj; 
twisted  round  the  tack  just  before  it  is  drivei 
close  up.  The  other  end  of  the  machine  is  ^ei 
similarly  completed,  and  the  circoit  ia  then  oloaed 
by  means  of  a  portable  length  of  biaas  wire  be- 


Brauiivrl. — We  will  now  i!e*oribe  the  brsj 
and  afterwarda  the  Leyden  jam  and  the  g]*f: 

Sodtfor  Iht  LenJen  Jiirj.— The  four  rods  I 
Leyden  jars  (Pig.  9a)  arc  made  of  tube,  each 
I!  long  by  Jin.  internal  diamet<:'r.  .\t  I(in 
the  one  end  Bolder  on  *  niuelv-shaped  bra; 
which  forms  the  shoulder  upon  which  the 
the  oomb  rcsta  ;  then  polish  up  and  lacqner. 

Com*..— These  (Fig.  10)  aremnde  by  first  < 

.2lin.  length  of  iin.  bmas  wire.  Uie  ends  irf 
__  i  to  be  rounded.  It  may  then  be  bent  lo 
shape  aa  per  drawing,  then  having  got  ihi 
cast  balls,  surface  them  up.  and  see  that  th 
throuffh  them  are  large  enough  tn  verr  fr« 
over  Uie  tubes.  With  aamalT  round  file  cut 
one  side  of  each  ball  a  griiove  to  just  fit  □] 
bent  hrasa  wire.  Having  done  this,  drUl  ti 
and  tit  in  the  coUectinic  pointa.  Five  un  ea 
will  be  found  ti)  be  eumcient.  At  this  etog' 
the  braaa  wire,  the  pointa  and  the  bolls  t( 
then  polish  up  and  lacquer. 

niK&argln!/  Tirmival :—Thcef  i  Fig.  I 
made  of  brass  wire,  the  size  to  juat  fit  iulol 
of  the  tubes  (Fig.  IIA)  or  roda  f..r  the 
jars,  they  are  Ifi^in-long;  file  the  mie  end 
taper,  and  on  it  solder  (he  ball.  bi.-nd  bi 
form,  clean  up,  and  lacquer. 

Ntulralui«v  /(w/*.— These  (Fig.  VI)  are  i 
H  length  of  tube  cut  from  the  aam,-  ^iie  as 
to  bush  the  bosaea.  At  a  lin.  from  tbe  > 
drill  a  ^^in.  hole  right  thniugh.  and  into  ll 
piece  of  braaa  wire  min.  in  length,  the 
this  wire  must  then  hv  drillcil  up  (sav 
receive  the  bnishoB ;  Milder  the  wire  in  iJ«.i' 
same  time  solder  upon  the  end  of  the  t  ulw 
ball,  to  mak>'  a  finish ;  polish  up.  then  h 
wire  to  proper  form  and  lacqoer.  Tin-  cndi 
wire  muat  be  perpendicular  tn  the  Furf  sit 

the  gilt-Isec  makera  ;  n  iia.  (Kh-tini;  ffl.l 
enough  for  several  hnudied  brushes ;  thn 
piece  of  metal  plate,  say  l^in.  bmad.  wind 
ten  turns  of  the  wire,  take  a  kuifc,  iind  < 
wire  turns  through  nt  the  one  t-dge  ..f  th< 
pl.itc.  slide  the  portly-made  brush  nil  the  pit 
with  the  finger-nails  tightly  twist  up  tb 
ends  of  wire;  now  alightly  poU  and  liei»'  '* 
till  tbey  lie  straight,  and  clipofithedimi] 
ends  with  a  pair  of  •" ''^-    ^-~ 


slightly  poU  and  lieod  d 
.,  and  clipofi  the  dimij^ 


„  llandU^TihhM 
for  this,  nnd  have  it  M(t  f- 
requires  to  be  surfaaadv" 
tpindle  shonld  be  anr- 
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Tkt  l^iUa  Jai-i.—Tbey  tue  lO^in.  b;  Iji 
(Fig.  13).  The  tinfoil  coating  ii  kbomt  4in.  . 
haigbt  upon  the  iuude  of  the  jilt,  ud  KbontSin.: 
height  OD  the  oaUida,  bvsidai  which,  on  the  on- 
side  of  JBT,  IB  B  band  of  testhei,  which  taken  the 
ohmfingof  the  hole  in  end  of  aUnd,  and  tbroagh 
which  the  jar  pane*. 

Topi  of  Jars.—TB.tti   are  turned  np  from 
loigQiB  of  wood.     To  put  them,  the  tobei,  aad  the 

CI  together,  the  foUowing  order  is  perhape  the 
t: — Fint  cement  tha  ti^  to  the  tube,  leaving 
the  thonldei  of  the  tabe  at  a  proper  height  to  carry 
the  comb ;  then,  at  the  foot  of  the  tube,  cement  on 
a  ring  of  wood,  juit  large  enough  to  enter  the 
jar;  coat  this  ring  with  tinfoil,  bu  thit  it  ehall 
Diake  the  metal  contact  with  the  inner  coating 
of  the  Leyden  jar,  then  cement  the  top  on  to  the 
jar,  and  laitly.drop  down  e»ch  of  these  tubea small 
iticln  of  wood,  of  just  Bofficient  length  to  touch 
the  bottom  of  the  jar  with  their  lower  encb,  while 
their  lop  ends  ore  at  Buch  height  to  canT-  the  lower 
end  of  the  discharging  terminsls ;  the  balls  on  the 
diacharging  terminula  must  be  kept  high  enough  to 
paw  over  the  tops  of  the  glass  disc.  This  pro- 
Tjaion  is  to  avoid  breakage  through  the  balls 
(triking  the  giaues. 

Tin  6'iait  jEMict.— These   are  made  of  selected 
windinr  glaaa :  care  shonld  be  given  to  the  SatneBg 
■M    araa    tklokneu.      The    dark  green-colouii  ~ 
~   iw  now  of  it,  appean  to  conduct  away  ti 
r-*—    4sotnoitr ;    therefore,    select    tl 
'Vhmt  ahmild  be   cnt  opon 
'I*  fTliL  Ji.— t-f  tiig  hole 


Lie  upon  A  sheet  of  cartridge  paper,  divide  it  into 
S  or  18  part*,  and  at  each  division  mark  out  the 
motors;  plaoe  the  glass  npon  this,  and  then  with 
little  shellac  varnish  stick  on  the  sector*.  The 
letors  should  be  4in.  in  length,  l^in.  broad  at  the 
wide   end,  and  ^in.  broad  at  the  narrow  end,  the 


ends  being  placed  \i 


brush  make  rings  of  Bhellac  varnish — out 
outer  end  of  the  sectors,  the  second  ring  being  at 
the  inner  end  of  the  sector.  These  rings  addition- 
ally attach  the  ends  of  the  sectors,  and  slightly 
insulate  the  extremities. 

Shrilac  Vamuh, — The  better  way  to  prepare  and 
to  keep  this  extremely  useful  varnish  is  to  get  a 
large-moutbed  bottle — say  a  pickle  battle  j  fit  to  it 
a  soft  wood  hnng,  bore  a  hole  through  tiiis  bnng, 
and  in  it  tightly  lii  the  handle  of  a  rather  large 
brush  (the  bnuh  always  being  inside  the*  bottle), 
then  about  half  fill  Ihe  bottle  with  shellac,  and 
cover  the  shellac  with  methylated  spirits,  ocoa- 
siunally  shaking  the  bottle.  In  about  :?4  honts  it  is 
ready  for  ose.  The  brush  Lh  then  tJwHys  (jnito 
clean  and  ready  for  use. 

H'here  can  the  ThOigt  bt  got  f— The  knowledge 
where  to  get  things  is  often  a  great  help  to  the 
amateur ;  at  the  same  time,  giving  a  list  of  names 
and  of  places  is,  to  some  eitent,  an  advertisement, 
and  therefore  improper  in  a  paper  of  this  BOrt. 
But  I  hoiie  the  Editor,  in  big  deaire  to  help  bis 
readers,  will  overlook  the  little  impropriety  of  my 

SVingr  snoh  places  as  sijpply  the  raw  material, 
oreover,  1  may  add.  there  are  many  other  places 
squally  as  good  as  those  named  ;  the  selection  hap- 
pen* to  be  convenient  to  me,  henoe  I  give  it,  vii. : 
— Tht  tobaa  and  brass  and  steel  wire  may  be  ob- 


„, ,  Clerkenwell;  i — .  —  — . 

and  for  the  ends  of  neutralising  rods,  from  Heain. 
Clements  and  Hadler,  of  aame  address  (these  ball* 
are  known  as  "  metal  beads  ")  ;'  the  larger  balls  for 
the  aides  of  the  comix  are  kept  by  Msasn.  Frost 
and  Bon,  brassfonnden,  Clerkenwell ;  the  gUaa 
discs  at  the  comer  of  Fetter-lane,  in  Holbom ;  t^ 
wire  for  the  bmshei  may  be  obtained  from  any 
of  the  gilt-lace  makers  in  Little  Britain ;  and  the 
Leyden  jars  of  proper  size  at  Messrs.  Fowall'a 
glsss  works,  Whitefnan. 

A  course  of  a  week  or  two  I  shall  be  glad  to  fur- 
nish a  few  useful  notes  relative  to  the  working  and 
using  the  machine  when  made. 

Jnmea  Winialmjnt. 


[2+900,]— If  the  irregularity  in  a  screw-thread 
tem)ed  "  drunken  **  is  an  equal  and  uniform  wave 
line,  BB  shown  on  a  plane  surface,  it  is  pvasible  to 


«  such  a  icrew  for  diviaional  or  oorrectioual  pmr- 
wes.  In  tlie  •matihin*'  for  ruling  miMometera 
I  glaas,  invented  and    oonitructed  by  the  late 
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U«urg«  Jacktim.  the  tcnw  ni  ilightl;  druBlcea- 
thKWcd.  Thii  eiror  wu  elimiiUkted  by  tbe  use  of 
a  nrirel-nut  heM  in  eif^i^*-  -A  ant  luving  a 
iphrricA]  contour,  bte  yifld  in  any  direction  in  iU 
•eUins,  >nd  held  fnim  lotatiun  by  &  aide-screw 
iiiwiiilL  through  a  dot,  minld  be  a  neater  remedy. 
Wftb  tlui  imi]gemeDt,th«eqn>l  enoia  of  advance 
And  recnaioD  on  oppoute  aidefl  of  the  §crew  vonld 
ntntnliae  eawh  other ;  bat  tbe  dnmkeimeis  of  a 
MKW  i*  not  alwayi  of  tbia  anifonn  character, 
■niini  from  tbe  abience  of  homc^eneity  or  diSer 
MUM  m  the  bar^uB  of  tbe  materul  in  the  circmn 
ference  ttt  a  rod.  The  enoT  in  a  icrew  cut  by  ai 
ordinary  chaser  may  taVe  the  form  of  a  BuJdei 
drop  and  a  quicrk  rise  in  close  proximity,  1  doubt 
whether  any  form  of  swivel-not  woold  make  such 
■  icrew  anituble  for  dividing  purpoEei.  For  a 
aimilar  leaeon  that  a  drunVen  tap  will  cut  a  true 
■piral  (though  with  a  malformed  outline  of  thread), 
a  drouMi  icrcw  cont&iru  in  itself  tbe  elementa  uf 
oonMUan,  if  properly  utUiied,  however  irregular 
the  erron  may  be,  bb  for  every  rise  there  must  be 
la  aome  other  part  a  coirespondinj^  degree  of  fall. 
Tbe  oppoainE  eiron,  by  uting  the  opposite  side  as 
•  gnid«  tor  the  cutting  tool,  will  be  at  last  elimin- 
alM,  as  BTery  tTareiao  of  the  tool,  by  taking  a 
light  cut  each  time,  will  bring  the  thrcoii  nearer  le 
a  uniform  apiral. 

What'-F.  A.M."  terms  "the  doctor,"  mnet,  1 
think,  have  been  generally  uied  by  the  old  "  mill- 
wrights," manv  of  whom  hod  nothing  bctt^^r  than 
woMlen-bed  lathes,  and  also  fouad  a  place  in  the 
engineer's  ibopi  before  screw-cutting  lathes  had 
come  into  general  lue.  Many  years  ago  Bucb  a  tool 
came  into  my  pofleession  on  two  separate  cjccaBlons 
amongst  a  lot  uf  old  lathe  material,  purchased  in 
different  quarters.  The  Bketch  rcprcBenta  the  cor- 
recting toul  nr,  Bo-termed,  "  doctor."  A  is  a  bar 
of  flat  iron,  iin.  thick  am!  about  Jin.  wide;  one 
end  of  this  wai  bent  up  into  an  angular  form,  as 
■lunm.  The  handle  end  was  drawn  down,  and  a 
■crew  cut  therwrn  with  a  nut  to  lit;  A  is  another 
pieee  of  bar-iron  of  the  same  width,  with  the 
bottom  end  turned  down  square,  with  a  round  hole 
for  the  long  Bcrew  handle  to  pass  through.  The 
top  end  above  the  bar  is  forged  up  with  a  sqnaied 
hole  through,  to  reeeive  the  cbaaing  tool,  wbicb  ia 
held  fast  by  the  setscrew  above  ;  J  is  a  screwed 
bolt  tappi^  into  the  upper  bar  b,  and  passing 
UiroUKh  a  slot  iu  the  lower  one,  serving  to  keep  the 
bail  closed  together  ;  there  were  two  holes  through 
the  V  end  of  the  bar,  through  which  a  thin  shell  of 
lead  oould  be  cast,  to  serve  as  a  bed  for  the  icrew  e, 
running  in  tbe  lathe,  and  which  required  to  be 
'■doctored."  The  use  of  tbe  loot  is  obvious:  the 
V  end  is  passed  over  the  end  of  a  long  screw  that 


IS  passed  over  tbe  end  of  a  lone  si 
presnmably  bad  been  first  chased  up  by  hand,  and 
the  cnt  of  the  chaser  e  entered  by  mi 


IB  of  the 


end.  After  the 
'aversed,  the  chaser  was  with- 
drawn by  slaolcening  the  nut,  and  the  runs  were 
repeated  till^y  the  feel  of  the  pulse,  the  patient 
ms  cured.  These  tools  were  rtmghly  made,  being 
ordinary  smith's  work  direct  from  the  Sre,  without 
any  machine  finisb  about  them,  as  no  particular 
accuracj  is  required  in  their  conBtruOtion. 

F.  S,  Wemliam. 

axRlCAN  LATHB  APPARATUS. 

[S4901.1 — By  some  mischanee  one  of  tbe  draw- 
ings which  should  have  accompanied  my  Utter  on 


lathe   appliances  which  will,  I  think,  be  new  t 
yonr  readers  :  they  are  also  by  Ur.  Wall,  of  Berlii 


Here  the  centre 
inally  revolves  remains  ststionarj',  whilst 
tbe  band  is  removed  from  the  pnlley  on  the  mandrel 
to  it4  dnplioate  on  the  nose  of  the  mandrel.  Thus 
the  driving    pin    revolves    round    the  stationary 

Fig.  2  is  a  frame  with  spindle  to  carry  milling 
cutters  for  fluting  or  wheel  cutting;  the  frame  is 
mounted  upon  a  ^ide  which  oan  be  set  to  any  angle 
aa  required  in  spiral  fluting,  bevel,  or  worm-wheel 
cutting  :  the  whole  apparatus  is  shown  boiled  into 
the  tool-holder  of  a  well-made  alide-rcst.  The 
pulley  is  shaped  so  that  tbe  band  may  make  a  com- 
plete turn  or  a  turn  and  a  half  round  it,  so  as  to 
give  more  power  without  gearing;  tbe  apparatus 
overhangs  considerably,  and  would  require  the 
slide-rest  to  be  capable  of  being  withdrawn  a  long 
w^  from  tbe  centreline. 

I  am  oniiiius  t»  know  whether  Reicbel's  method 
of  correcting  screws  is  new  to  our  practical  men, 
and  whether  anvthing  similar  is  used  in  England, 

P.  A.  m:. 


a  pressnre  generallj  mooh  graatar  than  the  weight 
of  the  bar  itself,  beeanse  mnoh  nearer  than  tht 
centre  of  gravity  is  to  the  other  portion  of  the 
hand  farming  the  fnlcrnn^  which  tatter  gutioD 
hss  to  sustain,  by  its  npward  preasore.  the  effect  at 
that  downward  presinrt  and  the  weight  aa  wdL 
But  in  my  former  note  I  WW  diwrnsains  an  entirely 
different  point  which  lud  beMi  taiaad— wa,  how 
fatigae  oonld  be  prodnoed  at  aU  b;  holding  the  W 
steaSy,  no  matter  iu  what  podtSpn.  Fatifat 
implies  e^auition,  and  exhaustion  implies  wusfc 
done ;  in  other  words,  transfer  of  eneray  from  (bt 
baad  to  the  bar ;  uid  this  I  acconntedfor  by  sop- 
posing  that  the  bar  was  not  really  at  rett,  but  wis 
moving  alternately  apwards  and  downwaiA 
tbrougli  a  votv  small  space  with  great  velodt^ 
though  the  oscillations  might  not  bo  TisiUe  to  the 
naked  eye.  I  should  add  that  I  nnderstood  the 
bat  to  be  Gxed  at  one  end,  which  it  appears  tt  ii 
not ;  but  for  the  point  I  hod  in  view  this  is  iaHM- 
terioL— A.  B.  B. 

[67211,]— StaamLannoii.— I  regret  I  wss^ 
vented  replying  in  ('         '" "    '""'  ""'" 

Dimensions  of  Ixiat  . 
breadth    of   beam,   7 


:  Length,  3dft.  over  sll; 
1   dopUi  amidships.  3fL; 


REPLIES  TO  QUEBBS. 

•»•  In  lluir  antKtr4,  Comtpondnlt  drv  raptct- 
fully  reqiieiled  le  mentian,  in  tach  inilauM,  lA«  title 
and  number  of  tki  qmry  aiktd. 

[57037,]— BewliiF  -  HaoUne  Work.— I  am 
much  obliged  to  "  J.  I,  S."  for  bis  reply,  and  inclose 
sketch.     He  will  see  there  are  soreu  rows  of  stitch- 


bow.    This  boat  was  built  for  engine  o: 

lowing  dimensions:  Single  cylinder  Gin.  bsn,til. 
stroke.  The  boiler  is  of  the  vertical  typellba- 
senncr'a  patent),  working  pressura  between  60  ttl 
(jUlh.  (0  sqnare  meb :  speed  8  miles.  She  has  calm 
holding  SIX  people  comfortably,  and  was  baih  by 
Mr,  G.  Broctbank,  of   Bovmeis,  to  whom  I  pn 

Grticnlars  of  engine  and  working  pressne  tf 
iler.  If  "Bssar"  is  in  this  locali^  neil  f^ 
mer,  he  can  see  and  judge  for  himself  if  iKtoa 
to  do  BO,  or  I  will  be  delighted  to  sciid  any  brther 
particulars.- W  indbkbeHB. 

[67324,]— Wire  on  P.K.'a.— I  am  afnJd  eat 
"  consulting  engineer "    has    not    bod    much  ex- 

ririenee  with  dynamo  construction  beyond,  peilisMt 
.'i-candle  power  "  mscbines.  The  pn^ortioDsn 
efficient  working  in  a  well-designed  dynamo : — 


rell-designt 

. staled."  Of  course,  if  t 

badly  designed  and  conatmcted, '' 
to  wind  the  magnets  with  highr 


the 


ing  straight,  and  flre  rows  of  slanting  stitching 
each  side,  and  as  I  want  them  rather  exact,  I  fear 
trusting  to  the  eye  would  not  do.  Will  he  kindly 
advise  whose  machine  is  most  suitable  for  tJie  pur- 
pose 1    Calioo  or  linen  will  be  used. — J.  W. 


[67124.1— Lifting    Bar.- 


■ "  Crumby's  "    state- 
rely  to  this— that  if 
one  end,  and  hold  it 
E  are  employing 


lutBoiently  strong    Add.       This   especiillT 
to  small  machines  with  cast-iioit  magsB 
lari;e  a  clearanrc  between  the  yil»- 


^  of  ehnnt-wound  machines,   the    resistsaKi' 

thefield-magnet  coils  most  be  200  or  SOO  times  thil 
of  the  armature.  Whatever  the  ectemol  resiit. 
ance,  tbe  ratio  remains  the  same. — BlECTBICIL 
ESGIXEEB. 

[67857.]— TinfolL-To  "S,  R,"— Thanks  (« 
reply ;  but  1  think  you  ore  a  little  at  sea,  as  I  WH. 
You  say  it  is  not  the  foil  or  mercury,  bnt  iaeipe- 
ricnce.  Well,  1  may  say  I  have  found  it  is  (hebJL 
1  bought  it  for  pure,  bat  it  ia  far  from   that    U 

purpose.    If  the  foil  was  good  and  thin,  it  dries  ntf 

soon.— Foil. 

1^7R8-2.1— Deepening  Colour  In  Bed  Bil^ 
light  deepen  the  colour  by  adding  some  hsniBM 
scalcB  or  iron  rust  to  tbe  stuff  in  the  f^S^lt 
mill ;  but  aa  to  strengthening  the  brick,  it  waW 


p.  121  did  not  appear,  and  in 

probably  think  it    odviBabli  ._    ...p.. 

with  the  illustration  of  the  slide-rest  for  miiiing  I  shows,  we'can  only  . 

oonioal  wheels.    The  Ggnies  ate  from  j^otos.  of  [  downward  pressure  wi 


rinenec  you  will  i  a  greater  power  than  if  we  held  it  hoiiiontally  by  I  be  necessary  to  have  at 
ipcat  ihe  letter  I  its  middle  part.    Undonbtedly  so,  beeanse,  as  he  I  If  making  in  large  qi 

■   '         ■■'■         '  —    — ' intain  the   balance  by  ajthe  opinion-^  -  -'•■ 

ana  portion  of  tha  lund—  |  man  who  kei 


V..,^ 


■  Ifi.  188&. 
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6.1— PUton  Blim-~AB  the  cyliD 
■af.  it  will  be  D  difflouU  umtUt  t..  mp 
tight  by  nnj  urangemonL  Mooh 
e  cylinder  re-bored.— JiwjtA  It. 
».]— HMtlnr  OoUa  and  Oonnaotloni. 
quorint  doM  not  ««  h-h other  the  irrange- 
1  on  the  high  or  low-preMora  ayitan 
n.  internal  diunater  might  anawer; 
e  not  intBcient  d>ts  glren  lo  urlTa  t 
ounclaBiuD.— Nemo. 
u.]— StMun-lAimob  Bneine.— Hu 
looked  up  bU  back  numberB  V  It  *eei 
■  ho  fthouJd  obtain  iiiet£ure[aenta  from 
:  cnj;iii«  whidt  hu  lmrkL>d  well,  and  Ebon 
upon  them  if  pouiblc— Seauan. 

Lannoli — The  method  of  c 
irM-power  of  ent-inca  hu  been  givi 


r,.l-Bt. 

[tliehoi 

d  thmk,  a  hundred  .._  „_..      ..._, 

',  too.  It  can  alKi  }tr  tuund  in  the  t«it^ 
Of  courae,  tbeaucriit  cavH  nothing  about 
unre  of  steam  be  ukt^udB  to  dm — one  of 
t  Important  facton  in  the  Bmn. — ESSAB. 
a.j—ZIno  in  BoUen.— Zim  in  ateam 
ii  auppuaed  to  be  oiiiiuui,  and  the  hrdro' 
'  other  element  of  the  water  d«»mpoBed, 
■ed  to  accumulate  on  the  face  of  iho  iron 
Dil  keep  tbe  depo^tt  or  "  acalc  "  from  ad- 
-T.  3,11. 

1.]— AnlUna  KuUnr  Ink.--I  believe 
tecipei  for  aniUns  maFking  inka  have  been 
but  I  have  no  time  toluok  thorn  op. — Ku>'. 

?.]— Sabftquaona   XzoaTatioiu.— I  b»- 

e  (iroccBs  referred  to  oonsiita  in  sinking 
jon  pile*  through  which  water  ia  forced  at 
SHBnrc  ut  the  foot,  and  removing  the  aand, 
mha  the  pile  to  Biiik.-~(i.  H. 

not  likely  that  thia 

mistake   alxrat  obtaining  "c^oium"  thnt 
toiidiac.    Wo  all  do  it.— S.  It, 
I.]— Bnvbieara'     Chargaa.—The    nsu 

to  double   the  actual  cobI  in  the  workj 
i>varB  rent,  ic,  wear  Bni!  tear  o£  plant,  ai 
-M.  S.  and  P. 
r..]— Bxhanrt  Injoctor.— I  thought  these 

injectoia  would  force  water  in  u    ' 
;.    I  do  nutaee  what  aiiowcr  can 
ginocr,"  except  the  odvico  to  pi 
y   injector   to   work   with   live 

1.]— Ooldbentar'a  Skin.— This  it  bud- 
I  lie  Bold  without  any  dreading.  What  is 
lapuaition  "  like  ?  It  »eems  alword  to  nne 
Iit'b  akin  to  make  a  "  plaster." — E.  G.  M. 
i,]— HoUt.— To  construrt  an  hydraulic 
ttL'd  witli  accamnlatur,  and  act  of  pumps 
of  lifting  a  trook  ciirryins  eight  t-jna  (with 
jk.  an}',  twelve  toiu  in  all)  nt  a  mudtrsCe 
■rough  a  distance  of  lilft.,  the  power  to 
imp4  being  provided  by  the  workx,  nill  coat, 
mpletc,  aay,  £TM.  This,  in  my  opinion,  Ib 
tlio  beat  metliDd  under  the  oiicumiil.-inces 
bv  "  Forward."— F.  M.  RorrEnis,  21,  Fjns- 

T.]— HTdroatBtio.— The  querist  should 
ten  the  title  o(  the  book  in  which  he  found 
ement.— T.  J.  M. 

It.]-?!!  Iron.— In  a  cupola,  for  which 
nt  numbeta. — Kemo. 
■1/]— lAthe  OTerhead.— "  8om 
;  find  the  overhead  dcfcribed  h 
'  r  metal._  It  ia  only  n  timple  mctiod  of 
'.  OHlterB  furomamentjil 
lion  Kanawen  very  well.  It  haB  1'  " 
when  iiecdouaeutterhnsonlyari 
.    The  pnllcyi  may  he  Rin.  or  -lii 


eccentric  chuc 


■r;  hut  I 


thinr  are  only  mediiu 


of  w 


n  from  the  lathe  wheel,  their  dime 

0  not  arbitrary ^-T,  HuoUBS. 

X]— Iiathe  OvwrbMtd.— I  am  obliged  to 
^OB  and  "K  W.  P."  i.>r  their  replica  re 
The  airBniement  indicated  in  the  sketch 
take  my  &ncy  la  bting  aufficientlv  wim- 
■Jl  pnrpoaea,  idthoiigh  it  will  do  very  well 
uontal  work.  Bcinv  ili.t«ihed  from  the 
»t-itutea  a  very  goiid  feature.     1  pcarcely 

1  ^hoKennan  arranffenieut,  Ihaveecveru 
f^  nn  effort  to  obtain  the  bauk  volume  of 
,"  but  witbontaaoccM.  Can  I  not,  there- 
«ao '■  R.  W.  F."  to  give  a  fuller  deaorip- 

''J>.  H.  G."oTerhead,ifpoBBiUe,with 


I,  and  prtnaiKi 
;  bnthaiMde   nlinder 
'  ttu  HO.    Mri^.UA   edgaof 


if  the  long  parallel   drum  on  front  abaft  rani 
heavy?— A,  f.  H. 

[ST-IT^I.]- IiABkL— It  is  preaomed  from  th( 
query  that  the  propertj  ia  freahold,  and  waa  left  tc 
the  danghtera  aa  t«nan(«  in  oommon.  In  auoh  oaae. 
it  deacenda  to  the  deeeaaed  d»n«hter'a  eldest  aon 
Had  the  devise  bean  toother  than  iaaue  of  the  tes- 
tator, it  would  have  lapaed  by  the  deatb  of  thi 
devisee  in  hiB  lifetime  ;  bnt  the  Willa  Aot  made  a 
special  ciceptiun  in  favour  of  children  or  othei 
issne  of  a  testator  predeceoaing  him. — KaI'PA. 

[STfiU.]— flUda  Valvu.— ERBATA.—In  m) 
replyonpagelKpleaBeread:—"The  travel  of  tbt 
valve  will  be— 

J  X  (8  4  lap)." 
The  constant  for  a  cnt-o&  •=  jths  ia  1 ;  that  for  j 
=  -lia.    The  two  b»vB  run  together.— Glat TO S. 

f675ifi.]— Tnb«  Well.— In  anawer  to  "J.  W. 
B„'  I  have  put  down  many  of  these  wella  in 
Western  Canada  and  the  United  States.  When 
water  would  aot  liae  within  TOf t.  or  100ft.  from  the 
surface  it  would  be  nccoaaary  lo  bore  a  flio.  hole  : 
and  if  the  soil  waa  a  stiff  olay,  it  would  not  need 
eaatug.  I  conatrueted  my  anger  from  a 
old  boiler  plate  about  2ft.  long  and  7in. 
one  end  of  it  in  the  middle  (or  about 
turned  one  piece  one  way  and  the  other  the  re- 
veree,  and  by  repeated  heatinca  and  putting  in  the 
vice  each  time  and  twisting,  I  got  a  very  fair  sort 
of  an  anger,  which,  when  welcfed  on  to  a  piece  of 
stout  iron  r>id  and  a  gaa  thread  cut  un  the  tup  to  fit 
a  tio.  gMpijH,  answered  very  well.  You  would 
want  about  fuuTteen  or  fifteen  Gft.  lengths  of  (in. 
pipe  to  be  connected  on  aa  you  bored  down.  In  the 
States  we  can  bay  pointe  and  cylinden  all  ready- 
made  ;  but  if  you  have  to  nuke  your  point,  yon 
must    get,   aay,   aft.    liin.  of    l^in.  gasjiipe,  (kill 


!    iii 


aft.    liin.  of    llin.  gaspipe.  d 
holes  in   it    tins   (Pi^.   1),  B 


:w  a  ateel  plug,  P,  is  the  bottom,  with 
ahuulden  laiger  than  yoar  pipe  to  give 
trance  for  the  pipe  when  driying.     I  forgot  to 


thi 

elearance  for  the  pipe  when  driving, 
aay  you  must  cover  the  |in.  holes  with  bi 
nettmg  of  bnim  liO  to  120  to  the  inch^a"-- 
the  Boil  you  get  the  water  from.     Thi 

soldered  on.  The  cylinder  for 
this  depth  should  be  2lin. 
diuKieter,  with,  aay,  Xin.  strode, 
the  cylinder-cover  screwed  for 
l^in.  gaipipe.  ioside  of  which 
pipe  worta  a  lin.  gaspipe  con- 
nected with  the  plunge 
the  Bnll  ia  loose  gravel  - ' 
it  will  be  necessary  to  c»o  ii, 
which  1  have  doue  with  wood, 
as  that  is  cheapest  in  weatcm 
parts  of  Canada.  Get  the  aaw- 
mills  to  cut  yon  out  Slime  pieces 
Oft.  long  by  2in,  wide,  lin. 
thiok;  then  with  a  pair  of 
compaaaes  strike  out  a  circle 
the  diameter  of  the  hole  you 


m 


nch,  according  t 


your  bevel,  and  plane  them  true  lo  it,       j • 

ao  that,  when  fitted'togetber,tboywiu       I  I 

be  like  starea  in  a  cask,  only  straight ;       i   ,  Cjl    | 
but  mind  and  break  your  joint*  by  ||lil   I 

putting    them    toge-  IIiVlJ 

J^  /    a.*,    iitornately   4ft.  and  M 

Sft.    in    lengUi,  and  ^ 

skew -nailing   them, 
and  drive  the  tube  tbna  formed 
well  down  every  time  you  draw 
the  anger.    The  bottom 


soU  IS  at  all  difficult  to  work, 
commence  with  a  lOin.  bole, 
your  easing  got  stuck,  you 
1  smaller  auger  inside,  and  put 
t  inside  also.     Fc 


I 


a  amallcr  casing  inside  also.     For  water 

at  20ft.  to  'J.'ift.trom  surface,  I  used  to  dig  a  squa: 

hole,  aay,  7ft,  deep,  and  then  drive  in  pipe  fro; 


^TOid  like  to . 


hole,  aay,  7ft,  deep,  .  . 

one  comer  (wbioh  gives  room  to  work  your  gua- 

icrowing  up),  and   then  juat  above  the 

,t  the  plBoa  marked  H.  1  filed  with  the 

half-roond  file  a  amall  cut  aoroaa,  juat 

_..       I  allow  a  amall  leak,   which,  being  7ft. 

■lohnr  Buifaoi,  eflaotually  prevented  the  Intense 

■'—  -*  -' ^-  ■• *- '—-  the  pipes,  and 

If'j.W.B." 


■lohnr  Buifaoi,  effaotuauy  prev 
1  kepi  the  inter  oool  in  ar — 


F.,  aonthaea. 

[67616.]- Tube  -WaU.— To  "J.  W.  E."— In 
Nortvn'a  pumpa  and  tuba  system  the  tube  ii,  of 
courae,  driven  by  a  heav-f  circular  weight  Or 
monkey  anrTOnnding  tiie  tnbe  fur,  say,  1ft.  or  ift. 
deep,  worked  by  chains  or  ropes  attached  theretOf 
goini  over  a  pulley  in  frame  fiicd  at  top  of  tube. 
and  Uling  on  a  movable  collar  attached  at  top  of 
tnbe.  As  lengths  of  tubes  are  required  llie;  are 
easily  eonnected,  and  driving  goes  un  till  water  is 
reached.  The  pump,  pump-rod^,  and  working 
barrel  (latter  placed,  say.  lUft.  off  water  surfaeej 
are  then  fixed,  and  the  thing  jicomplete.  There  la 
another  {by  J.  Warner  and  Sons)  kind  of  tnbe 
welt  where  the  hole  ia  bored  by  proper  tools,  lined 
with  iron,  and  then  another  iron  pipe  put  inaide 
eontainiDg  the  working  barrel  (placecl  at  bottom  of 
tuba),  pump  roda  and  the  pump  case  fixed  at  top. 
They  do  not,  however,  recommend  it  for  greater 
depths  than  40ft,  At  your  correspondent's  depth 
the  Crescent  deep-well  pomp  (lift  and  force)  Or 
So.    75    would    answer  all    purposes,— BBEAH'R 

[S762(i.j— Hoatt  In  I>7nuao— Is  probably  due 
to  bad  veutilation  of  the  armature,  A  blast  of 
air  driven  between  armature  and  pole-piecea  might 
remedy  tbia.— Electbical  En'oinebr. 

[67629.]  — Onpola.  —  Erbata,— Read  "  Line 
furnace  with  firebrick,  and  daub  with  Sheffield 
ganister  or  fireclay,  gronnd."— SakD  BAT. 

[0763,1.]— Legal If  at  the  timo  of  finding  loat' 

property  the  finder  knows  who  the  owner  if, 
whether  by  meane  of  marks  on  the  property  or 
otherwise,  and  fraudulently  converts  it  to  his  own 
use.  it  is  larceny ;  but  if  the  owner  waa  not  known 
at  the  time,  to  detain  the  property  after  snbae- 
qaently  diacoverinc  him  is  not  larceny,  and  will 
(Hily  render  the  finder  liable  to  a  civil  action.  If 
the  owner  is  not  known,  the  finder  ia  entitled  to 
keep  possession.  It  is  not  his  duty  to  hunt  up  an 
owner,  whether  by  means  of  the  town  criei,  the 
police,  or  otherwise.  When  the  owner  is  found, 
the  finder  can  claim  no  reward  for  restoring  what 
does  not  belong  to  him.  When  lost  property  ia  of 
value,  to  endeavour  to  trace  the  owner  may  be  a 
lofal  duty  ;  but  where  the  value  is  small  the  t      ' 


[6Tu47.1— Qm  Tank.— 
bank,  aa  aketobedon  p.  !l>7,  nouiu  nut  cquiuiH  uw 
preaaure.     In  the  annexed  figurea,  ttie  Bijihoa  in 


/^ 


the  siphoEi  were  cut  away.      The  head  prodaoing 
pressure  is  the  lenfftbBC.    This  ia  less,  and  so  u 
'  e  pressure   in  Pig,  2,  where  the  bottom  tank  ii 
larly  full.— Glatton. 

[6TSB0,]— Seutlatry.- All  the  information  of 
which  A.  Mallard  is  professedly  in  want  (and  I 
venture  to  aay  rather  more  than  ho  either  wanted 
or  found  palatable)  has  already  been  supplied.  Let 
him  refer  to  the  "  EM."  of  iieptcmbor  -I,  and  re- 
fresh his  memory,  and  espeoially  let  him  nute  tbia 
aenttnce:  '"A  small  percentage  of  those  on  the 
register  arc  licentiates  in  dental  surgery,  and  now 
that  no  one  can  regiEtei  who  has  not  first  obtained 
that  qualification,  the  profcBsiun  will  gradually  be- 
oomc  freed  from  much  of  what  at  present  degrade* 
it,  and  the  public  cease  to  be  victimised  by  ignorance 
and  quackery."  If  A.  Mallanl  will  inaut  Dpon 
inlightening  the  readers  of  "  Curs,"  he  had  better 
Akc  up  some  subject  which  ho  undoistands  a  little 
better  than  he  dues  dentistry,  fur  with  every  desire 


ia  evidentiy  not  a  dentist,  and  evidently  hiaa  TtTf 
omds  notion  of  the  aetaal  work  of  a  dentiiL".— 
Dental  Befobh. 
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bctt  work  yst  publiihed  on  the  nibjeatj  >  gfrest 
deal  of  what  yon  rMaire  wQl,  howgrci,  onl;  b« 
foDiKl  onl  bf  eiperlonoe.— Blbctetcal   Bvai- 


[67585.]— CaatluB'   Zlno.  —  9oine  yean  ago  I 

bad  to  oait  loiiie  liDCi.  and  mj  fint  attempt  war 
lIke"Cathiidf'B."  I  succeeded  at  mTDeili,  aod  havi 
nSTer  had  a^y  trouble  aincs,  and  can  have  lina 
■oft  or  hard.  First,  I  take  care  to  not  pat  thi 
crncibleon  a  very  itronff  fire,  ool;  a  moderate  heat, 
•nd  aa  •oonas  the  iaat  bit  of  lioc  ii  melted,  1  lift 
the  craoible  off  the  lire  and  aet  it  on  a  hot  tile,  or 
■omething  of  that  kind.  I  then  let  it  set  til!  I  Hod 
the  anrface  gettiog  a  thin  film  of  cooled  metal. 
Thi>  ii  the  time  to  pour  into  yonr  moolda  if  yon 
want  BOfe,  kindly  metal.  When  I  want  lino  for 
Iieolanchl!  cella,  or  the  like,  I  make  my  mouldi  wiUi 
food  ttronj:  luiper,  aoaked  in  a  aaturaled  solntion  of 
alum.     I  roll  the  damp  or  wet  paper  round  a  bit  of 

braai  tubing  nt  the  requii    ' 

end  before  taking  the  pap< 
or  more  in  purous  cell  j  Sll  up  the    apacei  with 
whiting  to  keep  them  ateady ;  pour  in  the  line, 
and  watt  till  I  am  anre  tbe  metal  ia  well  chilled 
before  I  diatnrb  it.    By  attending  to  tbe  abai 
.  I   have  DO  tronble  with  line  more  than  lead 
brase.— BRIA^i  BoRC. 
[67D87.]  —  Olyoerlae  Barometer,— I  cannot 

apee  with  Mr.  Brana   that  "-'-  '--* '  '-  "• 

little  n«e  us  a  harometei.     I 

time  your  article  appeared,  and  the  resulta  given 
by  it  bave  been  moat  aatiifactoiy.  To  render  it 
perfectly  airtight  I  used  two  iadiambber  plug), 
with  a  layer  of  glycerine  hetweei     "  '  ' 

proWct  it  aa  far  aa  puaaible  from  i 
peiatnie,   1  incloaed  the  bottle  in  an  old 


lobaeco-boi,  [laoking  the  apace  aU  round  (about 
inch)  Ughtly  with  flour.  In  thia  instrument  T  find 
that  a  variation  in  height  of  about  Sin.  would  coi- 
wap)ad  to  the  three  degreca — 23  to3l — commonly 
siren  on  diil  liarometera.  Aa  an  example  of  ita 
performance  I  may  mention  that  a  rise  (i.e„  a  fall) 
of  nearly  iin.  occorred  juat  before  tie  sudd™ 
duDge  of  weather  on  Tneaday,  the  Gth.  With  the 
precautions  taken,  the  rariatiuni  caused  by  changes 
of  temperatitre  are  eo  small  that  they  need  not  be 
ooiuidered,  uid  do  not  affect  the  general  result. 
For  piupoaes  of  acearaoy  a  mercurial  barometor  is 
of  oonrae  desirable ;  bnt,  carefollj  oonctructod, 
thia  inatromect  seems  to  me  qoito  as  reliable  as  an 
ordinary  aneroid,  and  more  ao  than  the  mercurial 
dial  in  common  use. — K.  Z. 

[oToSj,] — Olyceiine    Baxometar,  ^- Place     n 


tai  the  figure.— Elect itlCAL  E 

[67595.]— Blectrlo  Bngiiio.- The  above  i* 
drawing  of  connections  ;  two  Ilnnscn  or  bicbromi 
batteriea  ought  to  be  aufficient.  Soo  that  the  cc 
tact-breaker  is  all  right  and  clean  at  points,  a 


,-<:;=^"--. 


that  It  cut!  the  magnet*  out  when  an  armature  ia 
directly  over  thom.  To  insure  good  contact,  dean 
theends  ni  the  wirn  with  emery-cloth.    Should  be 


<n  of  caustic  loda  oi 


rST^oe.]— Chemloal  Problem.— It  would  be 
well  if  correspondents  sending  queatioai  of  ~ 
aort  would  state  whence  they  are  taken.  This  _ 
it  from  the  Honours  paper  of  the  Science  and  Art 
Department  lut  Hay,  and  the  weight  of  the 
aluminium  ahoold  be  &'2G3!,  nut  5-Z:ii>2,  aa  printed 
E.H."  In  calculating  out  results  from 
h  as  thoae  given,  everything  dependa  upon 
the  formula  asaigned  to  the  cumpounda  of  the  ele- 

!nt,  whoaeatomicweight  baa  tobe  found.  Taking 

we  have  for  the  at 

Al,  +  GNaHO  =  Al,H.O,  +  8H, 

The  diaplaced  hydrogen  cocrespondi  to  three  mol 
eules  of  water  weinhmg  KfSH,  so,  if  we  denote  tl 


5-a6B2  X  53-88 
&'2&6!  X  2 
Working  thia  ont,  somewhat  hurriedly,  1 
'    -■  *  =  2li-D7G.     In  the  neat  case  wo  hav 
which,  for  thia  purpose,  m-^y  be  wril 
Al,Br.  +  SAg,  =  Al,  +  GAgBi 
andcailing  theatomic  weight     ' 

.     ""  "    64fi-3B::e-6i02: 104897 
whence — ■ 

20-'J7Mr  +  (478-5  x  10-4897)  =  e45-9<i  x  86492 

_  (045-90  X  8-6493)  -  (478o  x  10-4897) 

•'■'-■  20-9794 

Using  It^  I  make  z  =  27-OGO.     Both  these  values 

areaomewhat  lower  than  the  one  uanslly  reoeivcd. 

Baubigny  made  a  determination  by  convertin;!  the 

lolphato    into     oxide     by    ignition,    and     found 

Al  =  270l!4.— Wm.  Johs  GrgV,  F.C.S.,  Analytical 

[^hemiat,  Ncwcastle-npon-Tyue. 

[57607.]— Dyii»mo.—To   Mb.   BAve9._I    am 

Soito  correct  in  saying  thai  Uie  carrent  passea 
iroueh  the  field  magnet  coils :  it  can  onjy  paas 
throQgh  the  f.M.'s  when  there  ia  a   ehort  cirenit 

idtheooila.    With  regard  tothe 

je  oorrent  ia  ahunlod  round  the 

F.M.'a,  the  operation  is  simple  enough.  The  ends 
of  the  ahunt  coila  are  connected  to  the  torminala  uf 

.^tore  when  the  en rrent  reaches 

tbe  torminala  it  has  the  choice  of  two  paths,  one 
igh  the  eitomal  circuit,  and  one  through  the 
(bunt  coila,  the  current  dividing  itself  in  the  two 
in   proportion  to  their  respective  resiat- 
Wire  for  10  lij-ht  compound  ;  8hunt  coila, 

.  _  0. -20;  series  coils,  one  layer.  No.  14.  I  have 

in  hand  a  lO-volt  machine,  to  give  7'>  ampl-ree,  and 
if  this  would  suit  you,  I  will  in  a  few  weeks  give 
you  the  neceuarr  particulars  for  its  conatmction. — 
\V.H.  Kaves, doventty. 

[d76SI.]— Bleobro-pUtinv.— I  think  your  soln- 
jn  is  tui  rich  in  silver  and  too  poor  in  cyanide. 
Take  a  small  quantity  of  it  and  dilute  it,  and  add 
little  cyanide  !  thon  try  a  amall  article  in  it.  You 
--'^  — Ijcrirocnt  on,  say,  a  wineglmaful  ot 


.long  a. 


few  secoQds  (not 

strong— remedy, 

.    .1  unaya  givu   an  article  a  rub  over 

dipped  in  a  diluto  solution  uf   nitrate 

till  it  has  a   tbin   film  of  mercury  all 

-    --. 't  do  thia   with  lead  or  pewter,  which 

should  have  a  coat  of  copper  before  putting  into 
bath.  If  voQ  don't  aucceed,  write  again. — Watch- 
MAKEB,  Youghal. 

[S76I8.]— a.  W.B.  Loco.— In  reply  to  thia  query 

send  outline  of  Uft.   B.   and   U.  tank.      Thew 

enginei  were  built  by  Bothwell  and  Co.,  of  Bolton, 

«ndhad9ft.drivir — ' — •-—■' --'^-—iS-' -.- 

2i.  Thediam.Dft 


V  underhnng  tanka.     Sinoe  tbe 


geleas,  and  hi 


rertadit 


engines. — B. 

[67624.]— LeK&l.— The  noise  caused  by.  Ik 
eternal  ringing  of  a  peal  of  bells  is  donbtloaaa 
abominable  nuisance  to  many  persona  ;  botifooly 
rung  in  the  daytime,  and  not  oansing  man  iib- 
atantiol  inconvenience  than  alleged,  IdoDattkiak 
there  is  any  remedy.  They  may  put  an  *gd  to 
musical  atttnopts  ;  but  who  knows  that  this  Biy 
nut  be  to  the  immense  satisfaction  of  the  a4ii>iBiB| 
hoiucbolders  y— Kappa. 

[57638.]— Iilmeli«bt.—" Portable"  wiU  tni 
the  best  and  safest  way  of  using  tbe  ether  ligkt  it 
the    following; — A,  tube  from  oxygen  ba(;  B; 


brasa  tube,  2in.  diametor  by  IHin.  long,  filled  wht 
cotton  wool  saturated  with  ether.  I  ahould  Hist 
it  does  nut  mattor  if  the  etheriser  it  on  th 
floor  or  not;  but  I  ahould  not  advise  him  tout 
fluid  ether.— Boa  THE  SECOND. 

[57(^-2.] — Braoa  Steam  Tap.— I  wonld  Dib 
this  preferably  with  the  body  made  of  cast-in* 


and  the  plug  of  atoet.  and  noulj  not  have  Urflb 
ordinary  taper  form,  but  at  ahown  in  thedif* 

.  r.hS.]  —  Scale  in  BoUera  of  Tottdk 
EnBlnea.— I  think  i£  "New  JSobaoriber"  ■■ 
only  trv  one  pound  of  common  wasbiag  aodtp' 
'lyontil  he  geU  rid  of  his  scale,  then  atemt 
mud  per  day  after,  he  will  find  his  boil(n»> 
It  scale  much.  1  am  doin£  the  same.— tl.Ii.It.l- 
[671170.] — G-lycertne  Barometer. — 1  msit* 
!  these  about  a  month  ago,  and  have  foiurf'"* 
iswet  very  well,  renirding  the  haiiimetricpnf*' 
fairly  accurately.  It  is.  as  "  Sun-oyor  "  h)%  Ih* 
to  vnrintii>n  with  the  ti<mpi>ratiire  :  butthiil*'^ 
for  by  a  simple  device.  I  found  the  variatiuw'" 
to  temperature  by  putting  it,  (iigother  wit!  » ■'jj 

Iter,  in  water,  and  in.irking  the  heiglt^i  * 

rine ;    then  increaaing   the    tomperstun  '" 


-.  r-v—     .......  .wrtrun^' 

le.  To  take  a  reading,  1  pl*°'^ 
«pondwith  the  temiwralurp,  ami  ••■ 
the  height  of  glycorini-  from  thi>  other  li'''-  " 
ibtain  the  height  of  Ihr;  mercury  from  tk^JJ 
jietor,  it  must  be  cumparinl  to  a  mercury  bii^J 
and  marked ;  in  this  wiiv  a  scale  will  be  (tW— 
built    up.    Of    course  'it  records  in  the  ^JJ 

wonld  be  of  no  use  wbatover  to  laiiallnM-^ 
■atnre  caused   by  snmiBar  "^  r-t'tf 
romoler  the  rise  for  19*  li 
1  for  a  fall  of  lin.  of  thm  « 

la  wet  weather  the  air  JH- 

than  in  dry  weather^— I 
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TCOf  stability.— Ukving  noUoed 
'Chief"  M  to  diB  method  of  pco- 
t  aUbilitf  of  k  v«iel,  1  venture  to 
ft  very  siinplfe  *ad  efficiciuiu  wm; 
itiralyniDgnmieB  the  oaual  ledioiu 
lation.  The  inodiu  oprranJi  u  «a 
re  >  Jupdy  of  gununed  oartridge 
I  pnck  oS  froDi  the  body  plf-  ' 
ber  of  inunened  aectuiiB  tnki 
apiTt;  the  water  lioe  up  to  n 
cuUoiu  ua  Ukcn  Bhunld,  of  co 
h  the  centre  of  gravity  wat  f.. 

er  in  their  lolative  pusitioiiH. 

lUcctlofi  of  eectioDS  represent- 

Jie  ihip ;  by  auapezidiag  thie  from 
ate,  aod  taking  the  interacEtion  of 
<  diBwn  thiongh  the  puiata  of  au 
ition  of  the  centre  of  buoyimcj 

on  tlia  bodj  plan  &  number  i_ 
ftrione  uiglei  of  heel,  all  the  linea 
the  centre  of  the  upright  water 
u>  before  the    immcraed   aectiona 

the  hrst  InoUned  wBter-llne,  and 
her.  The  actual  floating-line  at 
■■'   -nay  be  obtained  by  cutting  oti 


II  the 


of  the  I 


intil 


—    —    .n  the  apright 

dinary   merehsnt    Ptesmera    trith 

rd  the  inclined  aectiona  woold  be 
han  the  iiprig]it  Mctions  at  any 
;le    of    heel.      It    ia,    therefore, 

tinp  out  the  aeDtionn  to  leive  a 
le  inclined  WBtcr-line.  Find  the 
icy  u'  before  by  anspendlng  them 
The  diatance  between  n  vertical 
igh  the  new  position  of  centre  of 

■'ity  of  the  ahip  i>  the  leverage  it 
.  of  the  veaael  octe  to  right  heraelf 
inctinstion.  By  repeating  thi« 
rent  angles,  ■  aomplctc  Burvc  may 
he  interval  between  the  anglea 
practical  purposca.  With  regard 
y,  I  itifer  that  he  ia  referring  to 
fao,  I  think  the  following  formulc 
■'       '-■..  When  area  of  a  midship 


ndP  =  h 


'   feet,    and 


oubon  of  the  one  tc  the  linc  of  tht  next.  Thia 
leavee  the  carlxm  of  the  firit  and  the  linc  of  the 
laat  cell  free.  To  the  wiraa  from  theia  sonneot  tlie 
lamp.—BoBADtL.    , 

[i76'b.]~'l>fnmako.  -~  To   Hk.   Bottone. 
The     reueUnee     of    the    wiie     on    the    fiald- 
magneta   it     at     least   flve    timea    a*    great     aa 
it    ahould    be.      Wind    Uie     Geld-magnela     ^"- 
Tlb.    of    Ku.    18,    leaving  the    armatnie  a«  : 
and  you  will  be  nearer  the  mark.    Or,  if  yon  t 
how  to  do  it.  diaoonneot  the  wire  of    the    I 
the  four  enda  up  in  anoh  a 


tuagnets 


111  will  rednc 


Perhaps  the  annexed  ikelch  will  t 

■     ■othia;— 


Are  you  quiti 
—8.  BOTTOl 


re  you  have  coupled  up  correctly. 


mentof 

7 


wick. 


m ' 


f.  H.  Batbs,  Coventry.—  1  u 
10  to  16  lights  would  bo  more  tha 
lid  light.  No.  H  wire  ia  aliw 
ck  ftir  your  purpose.  With  Ni.. 
1  armature,  the  K.U.P.  wouU 
ilti.  To  get  fiO  volta,  you  muat 
ewith  No.   I8dj.c.    No.  18  will 

from  A  to  H  atnp(>ron,-so  von  can 
ni?re»fmni  tha  machine.  Whether 
loublc  magnetic  circuit 
1. 8  with  a  single  magnetic 

ixiint  with  elactriciana.    A  largo 

KdiHon  Hopkinaoo  t}-ne  of  F.U?g 

approach  of  the  iron  bedplate 

If  yon  can  wind  the  armali 


■-  H.  E4VE. 


,  Cove 


i   Battery  for  !Lamp.- 


&  camdlc  fur  some- 


A" 


comate  Battery  for  Iiamp.- 

i:ite   battery  wiii  do   well   if 
i.-iraps  effectively.     It  may  on] 
rill  depend  on  the  rcaiatance  i 
ly  caac  the   light  will   nut  lai 
n  hour,  and  if  there  ia  little  inai 
Jtion,  it  will  not  last  wi  long.  % 
■  Holution  is  uaeteaa  to  prudncc 
n    dnratiun.  luileas  aome  mem 
p  the  liquid  in  motion.    Abiding 
t<',  the   beat  solution   to   ni 
vea  n  higher  E.M.F.,and  ten 
instant.    This  pruducea  a  1 

r   houra"  durati.iu,  hut  the 

ly  amalgamated  by  tha  repeated 
cnry  till  a  thick  mating  haa  been 
nly  difference  between  Tronvfa 
olution  i>  that  in  the  f«.-mer  the 
4d-ldropbydp..^^<';*^^heat 
EJSt"^'"'A«  whole    ' 


[oTR8!).] — Paolty  Dynamo. — Sapposing  all  the 
lat  be  right,  the  amortnt  of  wire  on  the  field- 
iigneta  ia  too  Urge  for  the  amonnt  of  wire  on  the 
armatnre;  hence  the  F.H.  reiiatanca  is  too  high, 
(let  at  the  ends  of  the  wiraa  ronnd  tha  leg*  of  the 
F.H.'s,  and  mnple  them  ap  in  parallel,  taking  cars 
that  you  join  vonr  end  eo  that  the  pole-piece,  re- 
main S.  and  ii.  By  coupling  them  in  (landlel,  the 
reaietanoe  hecomei  one  nuartcr  what  it  was,  and 
yunwillEi  "     ■  


[CTfiai.l      

You  can  darken  tha  apots 


DeveloplaB    and    Satonclilng' 

""  ■    yonrncgativo  by  care - 

It-pointed  lead-pencil. 


annoyance  of 


If  th(       .,  .   ,        „.._ 

by  a  very  alight  mb  with  powdered  rosin  on  the 
tip  of  your  finger.  Sit,  facing  the  window,  with  a 
ahoetot  white  paper  on  a  table  before  you.  Hold 
the  negative  on  a  alope,  ao  that  light  ia  reflected 
ip  through  it  by  the  paper,  and  ahada  the  side 
earor  you  from  direct  light.  Then  you  can  aee 
what  yon  are  doing.  In  future,  when  developing, 
flat  camol-liair  bruah  to  remove  air  bubbles. 
,ou  will  be  spared  much  of  tht 
blotchei  and  piii-holea.— W.  Tay[.o 

[6TG9I,]— Developing  and  Ratouchl&K.— 11 
lepends  npon  where  the  epota  come.  If  in  the 
iky,  it  ia  puaBihle  to  paint  them  out  with  Indian 
nk;  but  It  ia  very  difficult  to  do  it  i>o  aa  not  to 
ihow.  If  it  comes  in  the  middle  of  a  lady 'a  dieas, 
[  have  aomotimee  eat  the  gelatine  cnmplelely 
iway  round  the  border  of  the 
painted  another  cnatnmc;  but  it  nee 

of  it,  and  it  in  only  worth  trying  when  another 
negative  cannot  be  taken.  I  am  afraid  there  ir  ni 
cans  of  mending  matters  by  chemical  means,  n 
lo  aensitive  portion  of  the  plate  ia,  of  coursi 
itirely  gone  after  it  baa  been  through  the  hvpi 
ith.     It  ia  onitD  fatal  to  aac  too  little  devclopei 

R,  A.K.  Besnett. 

[.■>7ill>2.]— Storage  Battori«».—"Serra"canno 
know  tha  eilcnt  of  tha  work  he  proposes  to  under 
take.     For   the    aanacity  he  mentiona,   he   wouJc 

Iclgo  and  >1      ' "      *■"      "■     "■  *■"""" 


would  be  oostly  and  troableaome.- W.  TatlOB. 

[57G96.J  — Eleotiio  ZJshtlnv.  — A  ona-hona 
Quo,  indicating  1}  h.p.,  will,  with  amall  shont- 
wonnd  Siemena  marine,  drive,  aa^,  7  to  S  20-eaiHUe 
power  Swan  lamps,  45  volts,  or  will  run  a  small  aro 
lamp.  This  ia  the  cheiuieat  method  of  a  really 
practical  character  that  1  know  of.  No  doubt  on 
accnmnlitor  could  be  charged  by  a  hand  dynamo; 
but  "J,  B."  would  find  it  expenaive  ifhiatimeis 
of  value,  and  a  rather  tiring  matter  for  hia  moaclea. 
—¥.  M.  ROOEBS. 

[S7ti!)3.]— Electric  UfflitliiE.-Itii  not  poaaible 
to  anawer  this  query  clearly  without  knowiDs  the 
area  of  the  ahup  "J,  B."  wiahea  to  light.  How 
matiy  gas-bumera  aronoquired  to  light  the  pre- 
mieea  now  ?  On  this  will  depend  the  siieof  dynamo 
and  gaii-engine.  Pur  indoors  the  incandescent 
system  is  the  best;  but  ite  ecenomy  haa  not  yet 
reached  the  "  most  economical "  stage.  When  one 
haa  the  dynamo,  it  is  less  trouhle  and  more 
economical  to  diacard  the  use  of  accnmnlatorv,  and 
light  from  the  dynamo  direc*       ' 1-.— ._ 

i"'"  '  '■  -  -/J 

dynamo,  provided 


ind  if  ''Herra"  wants  to  me  the  ceifn 
Dcioro  Mini  he  had  better  buy  them.  They  would 
Dwt  leas,  and  might  be  some  good. — \V.  TayluU. 

[STfifll.l — Qianula  Carbon  Battery.— Twelve 
quart  cells  shonld  be  quite  aufficient  lo  light  a  ii  c. 
' " -'  -   go-Ki  solution-'     How 


connected  up — not  ii 


u  c.p.  lamp  can  be  charged  by  a  hand 
idea  the  driver  ia  able-bodied,  and 
■-  la  of  patience  and  good  temper  ;  bnt 
consiuering  it  practically,  the  game  is  not  worth 
the  cmdle.—DOBADIL. 

[srnDr;.]— Oaa  Stove,— The  fault  of  burner 
may  be  bad  pressure  of  gas,  inlet  for  air  too  amall, 
holeoi  holes  in  hraaa  nipple  too  small ;  or,  perhaps, 
the  stove  ia  liicd  in  a  draoghty  poeition,  aa  when 
there  ia  a  back  or  down  draught  atmoapheric 
bomer  alwaya  lights  back. — Reobue  Jaoos. 

[S7ti96.1— Ctaa  Stove,—"  Resroc  "  will  moat 
likely  find  that  tha  hulea  in  the  ring  are  too  large 
for  the  supplv  of  gas.  See  if  it  is  bettor  when  tha 
gaa  is  turned  full  on.  Leakage  at  the  air-holea 
may  be  detected  by  bringing  a  light  near. — W. 
Taylor. 

[5769G.1— Oaa  Btave.~In  reply  to  "Rearoc," 
a  case  uf^an;  fault  with  a  gas-stove,  apply  to  the 
lakor.  If  lie  ia  aot  ashamed  of  hia  work,  hia 
tme  will,  no  doubt,  be  on  the  apparatua.  If  he  is 
shamed  tu  put  hia  name  on,  "  Bosroc  "  may  aaf  ely 
iks  it  for  f^anted  tliat  the  apparatus  is  worthless, 

[S7C9T.1— Powtng  Pnmp.— The  water  could 
e  farced  u|>  by  an  engine   of  one-baby  power; 

ut  the  qnestion  is,  at  what  rate  do  you  want  it 
umpod — !>  ,  how  many  gallons  an  hour?  One 
orse-power  should  deliver  about  1,50U  gallons  an 

hour.  M  I  man-power  is  ^th  of  a  horae-power,  it 
lould  deliver  187'u  gallons  per  hour.  A  pump  of 
iin.  diam.  >:    Gin.  atroke,. double-acting,   making 

fiU  double  strokes   per   minute,  would    do  this.— 

(J  L  ATT  ON. 

[o7«97.]— Eorclnff  Pump,- "  H.  M."  moat  say 

hat   quantity   of  n    '  

■rce :  the 
will  then  E 

r57n!lg,]— Deposit  In  Bollen.— Try  tannate  at 
soda.— K.  M.  RuOBMH. 

[57006.]— Dopoalt  In  Boilsr*.— My  qnery  Ian 
week  contains  a  mistake.  It  ahould  have  read  in 
third  line  :  ''  The  scurf  about  lin.  diameter,"  not 
lin.  thick.  There  ia  nit  a  single  plate  where  aenrf 
is  more  than  ^in.  thick  in  all  three  boilers.— 
T,  K.  V. 


[J7noa.]-KlInB. 

-If  V 

ucan 

connect 

iimner 

there  ap- 
k>  should 

why 

ren  glaied  be 

>t  be  produced  in 

an  interne  beat  ia 

ceaaary  to  fuse  th 

rath 

■refi 

rn^if 

le  that  ia 

iployed  for  all  di 

,U,le 

class,  I  do 

me  your  kUn  ia  a 

■mi.lt 

■'  fi 

ould  this 

most  care- 

fully  prot«ot6d   by  waddul    . 

experimental  articlea  aa  thin  un  win  suit  your  pur- 
pose; nse  rather  qnick  elenn  non-BOldertng  coals  ; 
and  if  yon  cannot  connect  the  tup  of  kiln  to  a  good 
draught  chimney,  try  the  i-IIect  of  a  pair  of  hlaek- 
— ""lb  bellows  to  finish  with. — I'oTTBBY  Tbch. 
■;02.]— OolL— Two  or  more  of  the  alternate 
4  iif  the  oondimeer  muat  lie  touching  each 
.    Take  it  to  piccea,  and  remedy  that  fault.— 


15,]— Eleotrio  UffbtlnB.— By  dynamoand 
lu  ur  steam -engine.  AccumuUtor  costly  and 
'oalefnt,  Ci.>uld  nut  be  auccesafully  ohargod  nith 
and-drnamo. — .S.  BoTTOKE. 


__.    ..._     ..    through    which  current 

naased   inbtCiid  of  through  primary,— J.  BbuWN, 

[O770J.J— DofeeUve  Coll.- The  omdensor  moat 
be  defective,  not  the  coil.  The  insolation  of  con- 
denser appears  to  have  broken  down  ;  hanco  current 
pasua   through   it  instead  of  round  the  coil. — 8. 

[oT70->.]-OoII.— The  fault  U  probably  in  the 
ciimccting.  which  you  do  nut  deacribo.  Connect 
the  onda  ot  the  oondenaer,  one  to  each  secondary 


, ,    _.iihXy\_    ^ 

d  be  to  work  the  lamps  direct  from  '  terminal  of  the  Coil ;  don't  try  to  send  the  current 
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through  the  insnlation,  and  be  sure  it  is  soondw^ 
W.  Tatlor. 

[57702.1  — ColL— The  caiue  of  the  contact- 
breaker  01  the  coil  stopping  when  the  condenser  is 
attached  is  probably  dne  to  the  condenser  beinff 
short  circoited — t.^.,  two  adjacent  sheets  of  tinfou 
touching.  I  had  the  same  difficulty  with  mine ; 
but  after  I  had  remade  the  condenser  it  worked  all 
right.— J.  H.  G. 

[67702.1— Coll.— If  "a>u8in  Benedict's"  con- 
tact-breaker simply  refuses  to  vibrate  on  attaching 
the  condenser,  that  apparatus  is  probably  too  large 
for  the  battery-power  used,  and  ho  should  make  up 
a  smaller  one ;  attaching  it  to  the  coil  and  adding 
sheet  by  sheet  until  the  spark  at  the  break  almost 
vanishes.  If,  however,  the  hammer  is  attracted 
and  sticks  to  the  core,  the  two  sides  of  his  con- 
denser communicate  with  one  another,  and  it  must 
be  remade. — B.  H. 

[67702.] — ColL— Your  condenser  is  in  fault ;  it 
evidently  closes  the  primary  circuit,  and,  of 
course,  prevents  the  current  from  passing  through 
the  contact  breaker.  The  condenser  is  an  im- 
portant part  of  an  intensity  coil,  and  should  be 
carefully  made.  Examine  the  insulating  sheets, 
and  do  not  use  any  that  have  pinholes  m  them ; 
then  if  you  properhr  arrange  ^'our  series  of  tin- 
foils with  one  pcriect  insulatmg  sheet  between 
each,  you  will  find  that  your  condenser  will  reduce 
the  spark  at  the  platinum  point,  but  will  not  stop 
the  contact  breaker. — T.  PEEKS. 

,.  [67703.]— Electpic  Li«htinar.— The  half  h.-p. 
gas-enffine  would  have  a  ctnnfortablo  load  with  six 
^O-candle  power  lamps*.  The  affair  would  cost  about 
jC40.  As  to  the  expense  of  working  and  the  neces- 
sary experience,  intelligence  and  cleanliness  will 
keep  good  plant  in  good  order  for  years,  and  make 
the  cost,  in  your  case,  as  low  as  tfiat  oi  gas. — W. 
TAYLOK. 

[67703.]— Electric  Liarhtinar.— Electric  light- 
ing by  incandescent  lamps  will  cost  about  Is.  per 
hour.  On  the  arc  syst«m  it  will  be  much  cheaper. 
Dynamos  don't  last  for  years  without  requiring 
repairs  any  more  than  other  machines,  and  the 
life  of  an  incandescent  lamp  is  from  700  to  ].(K)0 
hours.  An  incxi>erienced  attendant,  I  am  afraid, 
would  not  bo  of  much  use.  Sec  reply,  p.  203,  of 
last  volume.— Bob  A  DIL. 

[57703.1 — Electric  Liflrlitinflr* — Youf  engine 
would  run  a  10-light  dynamo  easily,  but  anyone 
who  told  you  that  your  engine  woula  run  a  16in. 
dynamo  for  10  to  30  lamps,  must  have  been,  to  say 
the  least,  slightly  "  stretching  it."  If  you  were 
running  only  six  lampR,  any  waste  of  power  would 
be  prevented  by  the  engine  governor.  The  cost  of 
10-Iight  dynamo  would  be  £22  lOs.,  the  £2  10s.  re- 
presenting the  extra  for  flv-wheel,  loose  puUev,  and 
extra  bearing ;  leads  would  cost  about  128.,  lamps 
and  holders,  with  the  necessary  switches  and  fix- 
tures, would  cost  £2  lOs.  Lamps  last  about  800 
hours.  D>'namo  will  last  many  years,  the  only 
wearing  parts  being  bearings,  brushes,  and  com- 
mutator. A  lad  could  manage  tne  installation  when 
once  put  up.  You  would  get  30  per  cent,  more 
light  if  you  bum  the  gas  in  the  engine  than  you 
wo.uld  if  the  gas  is  consumed  at  a  burner. — \V.  H. 
Eaves,  Coventry. 

[67704.] — Soratch-Bmsliing'. — Some  use  stale 
beer,  others  soapsuds.  The  one  is  used  about  as 
much  as  the  other,  and  both  are  equally  good. 
Articles  oneht  to  be  rinsed  in  clean  water  before 
being  placed  in  the  sawdust,  and  it  will  be  perfectly 
safe  to  have  the  sawdust  in  a  pan  over  a  Bunsen 
burner. — Bobadil. 

[67706.]— Dynamo  (Faulty).  —  Apparently 
insulation  is  defective;  hence,  with  the  higher 
EJC.F.  generated  at  the  higher  speed,  the  current 
leaks  through  the  magnets.  To  ascertain  this, 
while  the  machine  is  moving,  touch  the  iron 
fields  with  the  wires  used  as  electrodes,  first  one 
and  then  the  other.  A  spark  will  show  itself 
if  the  machine  leaks.  Remember  that  a  dynamo 
(series-wound)  that  can  light  five  twenties  cannot 
light  one  alone.— S.  BOTTOXE. 

[67706.]— Faulty  Dynamo.— The  f  aidt  in  your 
dynamo  is  easily  explained.  Perhaps  the  commu- 
tator does  not  run  true :  in  this  case  the  commutator 
must  be  trued  up,  or  tne  pressure  of  the  brushes 
increased.  Perhaps  the  brushes  have  not  enough 
lead ;  but  I  strongly  suspect  that  it  is  the  fault  of 
the  brushes  not  making  good  contact  with  the  com- 
mutator. While  the  dynamo  is  running,  press  the 
brushes  on  the  commutator  with  the  fingers,  and 
then  tost  it.  Do  not  forget  to  put  a  glove  on  your 
haiid  first,  or  the  machine  will  extract  an  uncom- 
plimentary expression  from  you. — W.  H.  Eaves, 
Coventry. 

[5770*J.] — Maiche  Battery. — Prom  your  de- 
scription, the  Maiche  is  a  modification  of  the 
Leclanche';  use  a  solution  of  sal-ammoniac— C.  L. 

[67701».J— Bepousee  Work.— If  **Dick"  will 
turn  to  Vol.  XXXVI.  page  IIH  of  the  "K.  M."  he 
will  find  a  description  of  this  work  by  A.  Francois 
in  reply  to  a  query  of  mine.    As  he  may  not  have 


the  volume  at  hand,  I  will  just  give  a  short  account 
of  how  it  is  done.  A  piece  of  rolled  brass  ii  cut  to 
the  required  size  and  roughly  poUshed,  the  design 
is  then  transferred  to  it,  and  it  is  attached  by  a 
peculiar  cement  to  a  stcme  or  wooden  block.  As 
soon  as  it  is  cold  it  is  ready  for  chasing,  which  is 
the  first  part  of  the  process;  this  is  done  with 
small  tools  and  a  hanmier,  Uie  outline  being  gone 
over  first  and  the  ground  afterwards.  The  plate 
is  now  taken  up,  cleaned  and  replaced  on  the  block 
face  downwards  ;  the  parts  of  tne  desi^  intended 
to  be  in  relief  are  beaten  up  with  suitable  tools. 
Wlien  Uiis  is  finished,  the  work  must  be  cleaned, 
and  if  the  nature  of  the  design  requires  it.  laid 
down  again  on  the  block  face  upwards,  and  any 
parts  beaten  down  that  require  to  be  lower  than 
the  surrounding  surface.  When  completed,  it 
should  be  polished  and  lacauercd.  I  shall  be  happy 
to  help  '*  iJick  "  further  it  I  can ;  but  I  think  no 
will  hardly  do  much  without  lessons  from  a  pro- 
fessional. When  I  began  it  was  quite  an  occult 
art  and  entirely  confined  to  the  trade ;  even  the 
tools  could  not  be  bought,  as  chasers  always  make 
their  own ;  now  there  are  several  who  profess  to 
teach  it,  amount  whom  is  Mr.  A.  Fran^^ois, 
Ryland-road.  Birmingham,  who  advertises  con- 
stantly in  ''Ours."  It  is  a  most  charming  and 
fascinating  art,  and  ''Dick"  will  never  regret 
having  taken  it  up. — Fal. 

[57711.]— Engineer's  Taper  and  Parallel 
KunerB. — ^\1iether  the  rimers  are  intended  to  be 
round  or  square,  it  is  advisable  to  use  round  steel. 
In  making  taper  ones,  I  should  advise  you  to  first 
turn  them  in  a  lathe  to  the  required  taper,  and 
construct  them  so  that  there  are  two  cutting  edges 
only,  or  you  will  never  make  a  true  hole.  By  this 
I  mean  that  there  should  be  about  one-third  of  cir- 
cumference left  untouched,  and  tlie  diametrically 
opposite  end  and  the  adjacent  sides  should  be  filed 
flat  (and  not  grooved)  down  to  form  the  cutting 
edges ;  the  distance  between  the  two  comers  should 
also  be  marked  off  equal  to  one-third  of  circum- 
ference. In  the  case  of  parallel  rimers,  I  should 
recommend  yon  to  have  three  grooves  of  a  radius 
equal  to  half  that  of  a  rimer  and  file,  or  what  is 
termed  "  backing  off  "  that  part  of  circumference  to 
the  left  of  cutting  edges.  The  square  for  wrench 
should  have  diagonals  equal  to  the  diameter  of 
rimer.  When  polished  up,  heat  it  to  a  cherry  red. 
and  temper  down  to  light  straw  colour.  '*  C.  E." 
should  bear  in  mind  that  there  is  a  slight  con- 
traction after  hardening,  which  he  will  have  to 
allow  for  if  he  wantR  to  make  them  to  any  standard 
sizes. — W.  G.  N.,  Chiswick. 

[57713.1— Stiong  Paste.  —  Try  roughening  the 
surface  or  cloth  with  glass-paper,  and  use  ordi- 
nary gum  or  paste. — W.  TAVl^OU. 

[67715.]— Lathe  Bed. — A  straightedge  will 
show  along  each  lengtli,  whether  it  is  flat  or  not ; 
&  gange  made  to  fit  between  the  gap,  and  paHsed 
alon^,  will  prove  whether  or  not  they  are  parallel, 
and  by  looking  along  'the  top  edges  of  two  parallel 
strips  placed  laterally,  one  at  the  extreme  ends  of 
the  bed  slides,  and  the  other  across  the  nearest 
ends  of  same,  will  indicate  whetlier  they  are  in  the 
same  plane.  I  scarcely  need  say  that  the  longer 
the  parallel  strips  are,  the  more  obvious  will  the 
discrepancy,  if  any,  appear. — G.  W.  N.,  Chiswick. 

[57716.1 — Prepared  Emulsion. — Both  the  or- 
dinary gtdatino-bromido  and  the  collodio-chloride 
answer  to  this  description.  T.  Kobinson,  of 
"  Ours,"  used  to  advertise  2oz.  bottles  of  tlie  former 
emulsion.  An  inquiry  to  him  would  probably 
elicit  a  response.  The*  latter  has  gone  out  of  date. 
I  can  give  details  of  mnnufacturin|^  the  former  if 
you  desire.  The  former  is  exquisitely  sensitive; 
the  latter  about  the  same  as  wet  collodion. — S. 
BOTTON'E. 

[57723.]— Orindinar  Flints.— The  flints  are  first 
washed  with  water,  then  burned  to  full  redness  in 
conical  kilns  similar  to  lime  kilns.  The  burned 
flints  are  then  crushed,  usually  through  a  '*  Blake  " 
or  a  "  Mason's "  crusher,  and  then  thrown  into  a 
flint  pan — i.e.,  a  large  iron  or  wooden  circular  pan 
or  tub,  about  1 2ft.  diam.  and  Bft.  hieh,  paved  at 
the  bottom  with  flint  stones  obtained  from  North 
Wales,  and  having  a  cast  iron  centre  tub  about 
16in.  by  llin.  secured  to  the  floor,  through  which 
passes  an  upright  driving  shaft.  Attached  to  this 
shaft  are  four  cast-iron  curved  arms,  the  ends  of 
which  project  to  within  6in.  of  the  pan  side,  and 
those  ends  are  firmly  connected  to  each  other  by  a 
strong  wrought  iron  hoop-;  these  projecting  arms 
prop^  huge  **  runners"  or  cliertatones  rapidly  over 
the  paved  floor,  and  when  the  flints  are  thrown 
into  the  pan  with  sufficient  water  to  prevent  dust 
and  excessive  friction,  they  pass  imder  Uiese  "  run- 
ners," and,  in  course  of  ten  hours,  are  run  off  the 
pan,  levigated,  and  the  thin  slip  is  then  settled  to 
the  desired  consistency. — POTTERY  TECH. 

[57725.]— Ball-Boom  Floor.— Have  the  floor 
well  scrubbed,  then  make  a  mixture  of  one  sallon 
of  boiling  water,  l^lb.  of  vellow  soap,  and  ^b.  of 
wax.  Stir  while  boiling  till  well  dissolved.  Waah 
the  floor  with  this,  and  when  tolerably  dry  powder 
it  with  French  chalk  and  pdlish  with  along  handled 


bmih  sold  for  that  purpose,  nibbing  the  way  of  tiie 
grain^-B08  THE  SECOND. 

[67718.]— Annuitiear-The     formnla     in    the 
question  is  an  approximation  to  the  equation— 

P(l+r)»  =  ^  |(1  -I-  r)»-l| 

which  is  the  general  equation  for  annnities  at 
compound  interest.  It  is  obtained  in  the  loUov- 
ing  manner :— Let  both  sidei  of  the  above  equtka 
be  expuided,  and  wc  have — 

p/(l^.nr  +  -lll^^  r^  +CCC 


'■ 


-t(' 


') 


r  +  »_0!J^  .  fi 


) 


in  which,  since  r  is  a  small  quantity,  It  maf  te 

allowed  in  some  cases  to  neglect  terms  invotTim 

higher  powers  of  r  than  the  square,  and  thefr* 

-   ,  ,  n  (n  —  1) 

H-  M  r  4-  — i-g — -' 


If  we   divide    both  sides 
have — 


=  An/' 

by  C 


1  +  "UJ.r 


s 


.+^'.' 


) 


) 


!U_1\V1  =  »A. 


But  if  we  choose  further  to  neglect  the  tarn  Jd 
r\  wo  have — 


( 


l+5+i.r 


)-" 


=  »A,' 


And  this  is  the  formula  given  in  the  anertte.  If 
it  be  desirable  to  use  such  a  formula  for  q|«ailiODi 
in  annuities,  it  should  only  be  in  caies  loi  ifiy 
short  periods,  otherwise  it  would  lead  to  very  » 
surd  results.  To  take  an  example:  Snppottit 
were  required  to  find  the  present  value  of  M 
annuity  of  £70  for  59  years  at  6  per  cent.,  thci  A 
=  70,  )i  =  60,  and  r  = '05,  and  the  apimuiiite 
formula  gives — 

P/'l  +  ^^  X  -05    \  =  60x  70 


.•.P  =  £1,652. 
Or  the   formula  supposes  that    £1,652  BhoilUk 


( 


£82  12s.    if  we  compute  by  tne  general  eqaifo 
the  result  is  P  =  £1,321  Cs.— MiLVERTOX. 

[57724.] — Soapstone — Is  magnetic  sUicatc.  Ita 
formula  is  MgSiO».  Its  value  per  ton  I*m  afinidl 
can't  tell  you.— R.'A.  R.  Bennett. 

[57724.]  —  Soapstone  (or  Steatite}  -  b 
hydrous  silicate  of  magnesium,  Mg,8i.O. +2A{ 
for  ordinary  forms  of  this  minex^A-fiUAV 
Buildings. 

[57724.1 —  Soapstone.  —  Steatite  or  npojoli 
(h^'drated  silicate  of  magnesia,  with  some  almuM) 
is  used  for  several  purposes — ^recently  far  pfr 
burners.  The  price  varies  according  to  nature,  te 
harder  kinds  being  valuable  for  the  latter  pmpoHi 
— F.  M.  Rogers, 

[57729.] — Sanitary. — lu  answer  to  youroon* 
spondent  **  Y.  N.,"  I  have  annexed  method  d 
calculation  for  his  outfall  sewer,  but  I  notieeM 
thine  in  his  question,  and  that  is,  he  does  not  iMl 
wheuier  any  rain  comes  down  in  his  district  or  liL 

I  have  used  the  formula  55  y/r  x  2  L  ;  this p* 

velocity  in  feet  per  minute,  which,  multijiUMl^ 

area,  gives  discharge  in  feet  per  minute  in  cihK 

feet.     15,000  people   x  5  =  75,000  cubic  felt  d 

sewage  in  24  hours,  half  of  which  =  37,600  ffdii 

feet  to  pass  off  in  six  hours  \  this  I  have  calcnlatal 

for.    1ft.  9in.   x  1ft.  2in.  oval  sewer,  area  =  fi4 

full  =  l-0287ft.,and  radius  =  •3C83ft.,  rate  per  nik 

in  feet  =  8-8f t. 

8-8    ft.  per  mile  fall. 
o 


17-f) 

*8G80    radius 


6-49208     (2-510 
55 


140039  ft.  velocity  perminiile. 
Taking  140ft.  velocity : 

ru2S7    area  of  sewer. 


144-0180    discharge  .cubic  ft.  per  mini 
(>0 


804  X  1*0800    discharge  cubic  ft  per  heart 
6 


6184  X  C-4800  =  61,846  onhio  ftb  in  6 
As  will  bo  seen,  this  is  more  than  is 
shown  above,  but  it  ihonUl  wok  bi  1^  ^ 
rainfall. — X. 


r57729.J- 
inionnation  than  is 
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UtiuT. 

whkt  ii 

p>TedoT(;rav«Urd7  ;','tiie  length  of  aci.^.  ^., 
pOMd,  from  th«  liut  jnnalion,  wiUi  a  bmnch  atw'e 
to  the  ■outfall;  A,  ig  thp  town  likelf  to  incrcus 
AH  these  aie  eleiuenta  to  be  taken  intu  consideri 
tioD,  and  uolcij  the  infucmatiuD  ia  Bupptied,  th 
■annot  bo  accurately  given.- 


ScKVEYol 
[67732.1 

OU>TllliH,  tn 


in  loa 


-Q«(u'  Wtaeal».~Ciin  lie  cu' 

"'ttein  being  made  in  halvca,  duu 
lut  uf    luam.     Tup    and  buttui 


moDid  land. — G 

[577Bi.]  -  a«i>T  WheeU, 
gear  ig  merely  H  wMiim  nf 


-Certainly;  a 


ithdr 


ithdrnwiog  frum  th( 
monld  tlie  pattern — so  to  apeak — i*  unKmifirii  anr 
from  thL>  you  will  seo  that  all  nrmcd  whtiel  ia  uut 
»UnwablB.  For  nmall  gear>.  the  pattern  can  be  tut 
•nffleiontly  ■ccurstc  by  inclining  a  fly-tutttr  and 
Tunaing  it  thrungh  at  the  neceMiiTT  angle  to  fi^ 
the  ipaeea  between  the  teeth.— A.  F.  HT 

[9773J.J— Oaax  Wheala.— Ry  >kew  geari 
ondeTitanJ  yuu  to  mean  angle  irhccla.  not  ekew 
bevela,  ainic  it  is  obvium  tHat  the  latter  can  bt 
out  easily  enough.  1  have  made  angle  wheela  both 
by  pattern  and  by  moulding  machinca,  nnd  have 
■  ■•en  those  aluo  whioh  hare  beon  cut  by  machine 
for  nae  aa  pattoma.  A  well-made  hand-cut  pat- 
tern ia  quite  equal  to  a  machine-cut  one.  Tbo  pat- 
feom  ii  made  aimilarly  to  that  of  a  worm  (Vi)l, 
XXXVIL,  p.  .107),  the  Unci  .j£  the  toutli  points 
bolng  markiKl  on  a  sheet  uf  paper  and  wrapped 
»roand  the  block  from  whiob  the  teeth  are  to  be 
out.  The  precautian  mast  be  taken  of  drawing 
die  diagonal  lines  to  the  development  of  the  lines 
mi  the  ontsidc  ur  largeat  circumfurence  of  the 
bloclt  and  not  to  that  of  the  pitch  lino,  becauin 
the  obltqnity  of  an  angle  wheel  tooth  ia  >u  macb 
that  thoro  is  a  very  conaiderablc  diRcrence  between 
the  one  and  the  other.  Meglect  of  thia  will  pro- 
dnoe  error  in  the  angle  of  (he  teeth,  while  it  would 
hmre  no  appreciable  cHect  in  the  ease  iif  a  w 
The  teeth  also  require  most  careful  working 
a  templet  held  at  right  angles  with  their  aij 
that  ltd  puiition  varies  at  every  point.  Slight 
•rruTH  ia  the  way  at  holding  the  tenipleb  will  oansc 
'  the  tooth  Bpacee  to  be  unequal.  The  pittcm  is 
monJiicil  with  ita  ends  in  the  horitontil  position, 
and  is  twisted  out  of  tbo  sand  at  an  angle  cuntfr. 
minuUH  with  that  uf  the  teeth.  Tu  prevent  the 
■and  from  being  pulled  np,  a  perforated  plate  em- 
naoing  the  tcelh  outlines  »  often  laid  on  the  face 
of  the  mould,  and  throngh  it  the  pattern  is  twisted 
OBk—J.  H. 


[67733.]— Lathe  Flywhaali.— I  qnile  t 
With  your  remarlt :  it  is  frequently  c)verdoni 


Th. 


le  the  w-eigbt  ai 


makers  know  that  if 

diameter  of  flywheel 

«B|Meity  for  work  ;  but  they  apparently  ignore  the 

bot  that  you  miut  first  of  alt  put  the  nurk   into 

tha  flywheel.— W.  G.  N.,  Chiswick. 

[S7734.]— I.ath«  Flywheela.— There  are  gup- 
-  poasd  to  be  rulei  for  getting  at  weights  and 
aiaiIKt«n  of  above ;  but  imc  maker  s  rules  will 
(Ire  totally  different  rcaulta  to  those  of  others.  My 
•xporienoe  woidd  snppurt  the  adoption  of  a 
nmlaratelT  heavy  wheel.  HOlb.  to  Oi)lb.  fur  a  5) in. 
Oc  Sin.  lathe,  penccUy  balanced;  not  aaordiaarily 
Bndentood  when  speaking  of  lathe  flywheels— i.e. 
with  a  counterpoise  to  bring  footboard  to  a  con 
Troient  positiim  for  atarting.  If  this  componsatioi 
for  weight  of  treadle  gear  is  thought  neccssorv  let 
It  ba  attached  at  the  back  of  tniadle-ahaft,  or  ii 
■ome  other  way,  as  I  think  it  very  desiraWe  thai 
U»  latho-fly  or  driving-wheel  should  he  an  evenly- 
balanoed  one.  This  is  a  anbiect  I  should  like  U 
•ee  ihrashod  out  in  onr  correspondence  columna.-- 
A.  F.  H. 

[5773C.]— QnlckallTor  in  Loaf  of  Bread.— 
The  only  time  1  have  ever  heard  of  the  method 
•Unded  to  was  from  an  old  fisherman,  who  im- 
plioitly  believed  in  it,  unil  com;ilaiiied  uf  the  waste 
of  time  the  modem  method  uf  draguine  eauacd.  ) 
1  think  that  J,   Bar- 


^V' 


I  question.      It  savours  uf  the  d 
of  the  properties    of 
\nat  fKMible 


the  properties    of    quicksilver    by  the 


In  between  thi 

LG773G.1— auIokallTar 
■^Dt?— of  ■  ■ 


. spoken 


Iioaf  of  Bread. — 

__ ..„.     _    .lunldn't  employ  any 

■akn  whoae  bread  I  couldn't  depend  upon  to  flnd 

Mt  a  «orpn  at  a  moment's  ontiee.    It  is  hardly 

^"tmtrj  to  aaj  that  it  must  be  a  oottage  loaf ; 

Vbnadia  of  loo  frivolous  a  natnie,  and  era" 

■wMa  or  hnnrn  bread  ia  not  alwajt  to  I 

A«l      Tk.   Moaa  H^  no  donbt,  riiii  liiimilf 

*■  -nkta  batwaeu  tfc>  k.fTTil 


dog)  are  present,  the  loaf  is  apt  to  get  poziled  ant 
make  mistakes^  In  tht  case  of  a  sniDlde,  the  I'la' 
would  of  eonne  torn  completely  upside  ar>wii.  An; 
further  information  the  qiierist  may  recjniri^  cuiiU 
be  obtained  from  Scotland  Yard,  where  full  parti 
culnra  would  no  rlonbt  be  anppliod,  ami  pijs5ibly  i 
loaf  wamnted  to  answer  the  purpoae  miKhl  In 
obtained  at  a  small  cost.- R.  A.  ll.  HK>'M':tt. 

[6773<;.]— anlckaUvBT  in  Loaf  of  Bread.- 
If  this  were  a  fact.  i>  it  likely  people  would  g'l  ti 
the  trouble  of  employing  drags  or  divers  for  thi 

fuTpose  of  discgverina  drowned  persuns  !  ^  J 
<lt'>n-.v,  Uelfast. 

[577-JH.]— BoltinR  and  Shafting.— The  Iwg 
way  Uy  vary  the  speed  tally  nsing  two  reverse  cone^ 
This  method  in,  however,  only  suitable  for  smal 
powers.  There  arc  scores  of  liooks  published  wbici 
will  give  information  a»  to  the  meth.Kl of  nimpiilini 
apeuds  of  pnlleya.  The  spewl  uf  enj;]!.,..  lioin, 
iiDiiwnand  the  siie  of  driving  pulley,  multiply  tlii 
j-ni'e'l  "f  driving  pulley  by  its  diameter,  and  divid 

bv  the  ^■.(nire.rsr  -  ■     '  '-' "-      

give  the  diameter.     

used  fur  steam  heating  purpose*.  1 
iVUft.  I  prefer  cither  cotton  or  raw  hide  ni{>e  ;  I 
wire  rope  can  be  used  if  eipcnso  is  no  object, 
F,  M.  HuGEUS. 

[377ns.]— Beltinff  aad  Shafting.—"  Amat< 
Ensiine  Fitter  "  can  vary  the  kjiccd  of  a  luachi 
by  having  nn  it  a  cone  pulley  driven  from  anoth 
un  the  shafting.  The  largo  end  uf  one  must 
up|iosilc  the  smidl  end  of  the  other,  and  the  h< 
may  W  movcil  along  by  means  of  a  fork  and  i 
screw.  To  calculate  the  siies  uf  thcae  cuiiti, 
those  of  any  pulleys  yon  mayrcqaire  fur  ublaini 
crrloin  speeds,  mnltiply  speed  of  driving-iihaft 
diamett-r  of  ite  pulley,  and  divide  pnidnet  l.y  . 
ijuired  speed  of  driven  abaft.  Itcsnlt  B^iU  bo  t 
dinmcter  uf  driven  pulley.  Yuu  may  measn 
apenls  in  revolutions  per  minote,  and  diameters 
inches.     Ordinary  iron  barrel  would  do  for  heati 

turposes.  A)  to  whether  a  belt  or  wire  nijio  wou 
c  better  fur  driving  SUOft.,  much  depends  on  wt 
amoimt  of  power  you  wish  to  transmit.  .V  cutt 
ropo  might^  better  than  either.- W.  Tai  luk, 
r3773M.]— Belting  and  ShafClnff.—lc  u^tt 
mills  twu  taper  drums  are  arranged,  om?  tu  dri 
Iheothor  by  a  belt.  The  thick  end  of  one  is  • 
noiite  the  thin  end  of  the  other.  By  luoviof  t  . 
dt  a]<Hig  the  driver,  the  spcod  oan  be  wied.  Will 


larjjost 


:    belt 


sa  Been  this  arrangement 
s  kept  friim  riding  tow 
of  the  drums  ?     I  dO  not 


.rdh 


=  thickness  of  belt  in  inehes  ; 
=  revs,  per  minute  of  D  ; 
=  revs,  per  uiinutc  uf  d ; 


1  have  used  gas-pipe  tor  the  purpose,  and  carried 
7r]1b.  of  stcnm.  I  should  prefer  the  wir"  to  a  belt ; 
but  a  shaft  would  be  better,— G LA TTOI;. 

[5773HJ-aeltlnKaiid  SDaftine'.- Your  idea.  I 
am  afraid,  would  fail  for  want  of  power,  owing  bi 
having  decreased  Che  tension  of  the  belt  and 
surface  of  contact;  but  if  the  power  is  not  required 
to  be  great,  and  the  belt  is  as  long  as  it  is  stated  iu 
your  nillowing  quciy,  tbo  weight  of  it  alone  on  the 
pulley  would  be  sufficient  to  answer  your  purpose. 
Wire  rope,  1  think,  would  be  the  best  azeut :  Vjut 
for  a  shorter  distance  it  is  not  recommended,  owing 
to  vicdeut  ascillatiun*.  Unwin  gives  the  limit  t'l 
belHOft.;  but  although  the  resistanee  tfl  bending 
is  greater  than  that  uf  leather  belb*,  and  thereby 
rcdnoing  the  an  uf  contact  un  the  pnllay,  we  git 
the  same  driving  power,  but  the  pressure  per 
square  inoh  of  contact  must  bo  greater,  and  thire- 
forc  more  severe  upon  the  material  j  but  Ih^u, 
again,  its    enormous  strength  can  ataiul  it.      tias 

Eiping  would    do    for  ordinary  heating  pnrpOBCs. 
ut    the    steam    would    condense    betirre    it    had 
trereUed  very  far.     To  calcnlato  the  siieod  of  your 
shafting- 
Driving  pulley  diameter  in  inches  by  levulntions 

per  minute  j 

I)Iamct<F  of  follower 
will  give   number  of  revolutions    per    milote. — 
W.  B.  N„  Chiswick. 


[^;i773H.]— B«ltInK  and  ShafldnK-— Th 
latiun  uf  apccd  fur  yanr  iiioehinc  can  iio  • 
the  ordinary  scries  of  cone  pulleys  m 
almost  every  lathe.  Or  if  the  intermptior 
by  chnngiiiK  the  lielt  from  one  pulley  Ui  an 
undesirablej  then  use  a  single  pair  of  "  i 
cones  " — driver  and  driven — on  whirh  the  I 
slid*  anuwthly  as  wsnted  at  any  siiceil  by  n 


„_^. Jdyi -,  ., 

—  -^ ,  _^  mtguMa   •  traversing  belt  furk.    ifneh  may  ba 

■fail  batwaea  tka  htii  9  IMl  Opvinwuikon  the  sclf- 


e  diawliig  machines 
~nt  jon   inf{e8(   wouio   m.l 
Of,  If  at  all.    For  working  o 


The 


your  "  tablet."     Speed  of  engine  bemg  known,  the 
spevd  of  oil  shaftini:,  ic^  in  front  of  it  is  in  direct 

Sropurtion  to  the  diametcm  of  the  pulleys  used  as 
river  and  driven.  (Thia  is  near  enough  for  prac- 
tical purposes,  although  in  OTact  calculationa  ihe 
thickness  of  the  belt  on  each  pulley  has  to  be 
reckoned.)  For  example,  a  21in.  pulley  driving  a 
■*■  .,  the  U'in.  will  go  just  twice  as  fast  aa  tte 
'  -  '  'Sc  laat  oneation,  1  iluiuld 
lonnectin^-ihaft 
e  than  either  a 


A>  tte  la.' 


belt  or  a  wire  rope.— Ki 

[.'•7738.]— Belting  and  Shaftins-.- To  get 
variuns  speeds  use  coned  pulleys,  like  thoae  in  a 
latbu,  if  the  sueed  is  to  vary'  by  steps  or  plain  long 
cones  with  slow  taper  and  a  licit  traversed  by  a 
guidu  for  speed,  varyiu);  gradually  as  required; 
Dthenriso  a  contrivance,  used  here  in  flax  ma- 
chinery, for  altering  the  ^i'c  uf  the  driven  pnllcy, 
consisting  of  tw^o  cones  sliding  on  a  shaft  point  to 
mint,  and  so  cut  as  to  slide  into  one  another.  The 
"a  the  pulley  thus 
ist.  I  should  be 
are  one  for  him,  on  hia  advertising  ad- 
propoied  alack  belt  arrangement  would 
3c  very  clumsv  and  inefficient.  The  rule  fcr  cal- 
.'ulating  speeds  is  tjio  simple  to  need  a  table.  The 
ipeed  of  the  driving  pulley  multiplied  by  its 
diameter,  and  divided  by  the  siwed  of  the  cuiven 


driving  rone  runs  betwi 
formed.     If  this  wimld 


r    diamet. 


Wconght-iro 


_ „      .     -  il'fift,      Moleswnrth's 

Kket-bunk  of  "  Kngineering  Formulte"  would  be 
ind  useful  by  this  querist  if  he  has  much  work 
of  above  kind  un  hand,  nnd  is.  or  could  become, 
acquainted  with  the  nature  of  the  simplest  alge- 
braical fonOB  of  expreasiim.— J.  llllOWN,  Belfast. 
[57739.]- Belting  and  ShaAIng.— As  I  under- 
stand your  query,  the  cniditiont  you  put  down  are 
fulfilled  in  everyday  praetico  all  over  the  country. 


say.  y.™ 


much  CI 


why.     Either  twu  stepped  cunu  |         _     ,  ,  . .. 

can  have  made  tu  give  any  ratio  of  speed  yon 
please),  one  l>eing  pJacod  on  each  ahaft,  or  twu 
taper  cone  pulleys  ur  drums  similarly  arranged  will 
give  yon  the  desired  results.  In  lioth  arrangement 
one  belt  is  sufliciont;  but  with  the  stepped  pulleys 

fan  only  get  as  many  vaTiation<i  in  speed  as  you 
ave  steps  on  one  pidlcy,  whereas  by  the  latter 
method  yon  can  obtain  any  gradation  cuntained 
within  tlic  maximum  and  minimum  speeds  the 
relative  diameters  of  the  two  cones  will  allow.  The 
rule  for  calculating  speeds  of  pulleys,  shafting.Ao.. 
is  very  simple;  i.e.,  multiply  t'lcether  the  diameters 
of  all  the  driving  wheels,  and  this  again  by  the 
speedof  the  first  wheel;  divide  the  result  by  the 
diameters  of  all  the  drivirn  wheels  multiplied 
ti>gether,  and  the  quotient  will  give  you  the  speed 
oftho  last  wheel.  Most  iron  tube  made  for  gaa  ia 
nninitable  to  put  atoani  Uirongh  under  pressure. 
Fur  your  last  query  1  hhonld  .advise  a  sound  hemp 
rope,  A  compensating  pulley  will  be  rennired  at 
some  point  in  a  span  of  2liUft.  beaide  the  gnida 
pulleys.- A.  V.  M. 

tS'711.]— OalTanometoT.— To  HB.B0TTO\-e. 
;itherof  the  batteries  you  mention  will  do; 
but,  unlcaa  constancy  of  current  ia  of  importance,  a 
bichromato  is  very  convenient  for  quick  work, — S. 

But  I  OK  E. 

[u7743J  — OalTanometar,— One  Danielt  ia 
qnlta  anfficient.  Y'ou  might  heat  your  wire  and 
spoil  your  galvanometer  if  you  were  sending  Coo 
strong  a  current  throngh  it.~-C.  L. 

[67742.]— aUvei  Solutions, --The  recipai  men- 
tioned are  not  for  aulutiona  at  all,  but  fur  dry 
powders  to  be  moiatenod  and  rubbed  over  metals ; 
they  am  oscd  for  clock-faces  and  snch-like  work 
requiring  a  dead  surface.    The  simplest  plan — not 


t  of  K 


and  p 


ron  plat, 


till  deposit  bcgina  to 
led  m  a  porous  ceU,— 


{57744.]- Dynamo.— To  "  W.  M.  E."— As  yoti 
have  now  wound  on  your  armature  341b,  of  wire, 
the  B.M.F.  will,  of  conmc,  be  increased,  and  «o»on 
may  increase  the  resistance  of  the  shunt  wire;  bat 
i  do  not  think  yon  need  wind  on  more  than  50lb. 
If.  however,  tie  P.M.'s  will  hold  it,  the  eitm  »lb. 
will  do  no  harm.— W.  H.  EAVKii,  Coventry. 

[.>7T4ii.] — Conunntator. — By  fur  the  best  form 
uf  commutator  for  a  dynamo  of  nuy  site  is  that 
used  in  the  Hochhauscn  machine.  This  conaisUof 
L-shaped  castings  bolted  to  a  disc  of  slate  or  rnl- 
canised  fibre.  This  commutator  ia  easy  tu  moke, 
and  cannot  possibly  short  circuit.  The  commntaton 
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of  moBt  other  modem  machines  are  almoet  worth- 
less, and  are  yery  expensire  and  difficult  to  oon- 
itract.— Blectbical  Bnoineer. 

[57746.]~Oommntator.— To  *-W.  H.B."— The 
meUiod  at  holding  the  bars  together  was  described 
in  my  first  lett^  on  the  d$-lighter.  The  oars 
should  have  }in.  radial  depth,  and  should  be  3|in. 
in  their  longest,  and  Sin.  in  their  shortest  length  ; 
insulation,  vulcanised  fibre.  The  commutator  is 
one  of  the  most  difficult  jobs  you  will  meet  with  in 
the  construction  of  the  dynamo.  Most  of  the  best 
methods  of  fixing  the  bars  are  patented,  and  I  am 
at  present  using  a  method  which  I  intend  to  protect. 
The  commutator  you  require  would  weign  about 
201b^  and  if  you  have  to  get  it  made,  it  would  cost 
you  rrom  46s.  to  60s.--W.  H.  Baves,  Coventry. 

[67747.]-Power.Beqiiire€L-To  maintain  2001b. 
pressure  with  the  4in.  supply-pipe  will  require 
19*8  h.p.,  and  with  the  lin.  supply-pipe  817  n. p., 
without  allowing  for  loss  by  friction,  dec. — G.  PlN- 
NINQTON. 

[67749.]— Small  Boiler.— The  boiler,  if  cold, 
would  burst  with  about  4901b.  per  square  inch.  To 
blow  off  at  2461b.  the  weight  would  oe  14'8oz.  As 
brass  loses  strength  when  hot,  such  a  low  factor  of 
safety  would  be  most  dangerous  and  unwise.  I 
should  allow  a  factor  of  safety  of  at  least  10^  as 
estimated  from  the  cold  strength.  This  brmgs 
working  pressure  down  to  491o.,  for  which  the 
weight  would  be  2'9oz.  Before  I  can  say  if  it  will 
do  K>r  your  c^^linder,  I  must  know  its  heating  sur- 
face. Assuming  that  steam  is  cut  off  at  uiree- 
fourths  stroke,  by  the  rule  given  on  p.  666,  Vol. 
XXXIX.,  heatmg  surface  should  be  1*6  x  1*6  x  2 
X  16  =  C7'6  square  inches.  I  should  think  your 
boiler  will  have  about  this  amount  of  surface,  and 
if  so,  it  will  do.— Glatton. 

•  [67761.] — Bain  (Htngre. — Let  d  be  the  diameter 

of  the  circular  top  of  the  funnel  in  inches,  to  the 

weight  in  ounces  of  the  water  that  has  fallen 

through  the  circular  area,  then  the  area  of  the 

circle  =  '7864  x  d^  square  inches,  the  volume  of 

the  water  collected  =  1*728  x  w  cubic  inches,  the 

1*728  10 

depth  of  the  rainfall  in  inches  =     „-— -    x  —^s- 

=  2*2  X   -^  •     In  the  particular  case  when  the 
a* 

diameter  of  the  circle   =  4*697  inches,  and  the 

weight  of  the  water  collected   =   6oe.,    area  of 

circde  =  '7854  x  (4*697)*  =  17*3275  square  inches. 

volume  of  60s.  of  water   =    1*728    x    6    =  10*868 

cubic     iliches ;    corresponding    depth    of    rain- 

fiOl    =   ^'^  J^  ^      =  -6983  inch.    If   the  same 

funnel  of  diameter  4*697  should  always  be  used, 
then  the  depth  of  the  rainfall  would  be 
S3  '0997  x  to  inches,  or  the  rainfall  would  be 
foimd,  by  multiplying  the  weight  of  the  water 
collected  bv  the  constant  mult^lier  *0997.  The 
meaning  01  the  saying,  *^An.  inch  of  rain  has 
fallen,*'  is  that  when  a  shower  jof  rain  falls  at  any 
place,  if  it  were  possible  for  all  the  rain  to  be  re- 
tained on  the  surface,  forming  a  sheet  of  water  of 
uniform  depth — say,  lin. — then  it  is  said  an  inch 
of  rain  has  fallen.— MILVERTON. 

[67762.]— Tinning  Wire.- Boiling  water,  6 
quarts ;  ammonia  alum^  17^.  When  dissolvocL 
add  protochloride  of  tm  los.  Clean  wire,  ana 
immerse  until  sufficiently  tinned. — W.  TAYLOR. 

[67762.1  —  Tixminff  Wire.— Fill  a  tinned 
copper  vessel  with  alternate  layers  of  wire  and 
plates  or  pieces  of  tin  (not  tinned  iron),  pour  over 
the  whole  a  sufficient  quantity  of  saturated  solu- 
tion of  cream  of  tartar  (potassic  bitertarate)  to 
cover  the  whole,  place  the  vessel  on  the  fire,  and 
boil  for  five  or  six  hours.— S.  BOTTO^E. 

[67753.]— Photo*  of  DiagrramB.— "  B.  M.  P." 

must  make  an  extension  to  his  camera  to  get  his 
focussing  screen  further  from  the  lens.  If  he 
wishes  to  reproduce  a  plan  the  same  size,  lus  lens 
must  be  midway  between  the  plan  to  be  copied  and 
the  focussing  ^een.  An  ordinary  camera  has  not 
length  sufficient  to  copy ;  but  if  "  R.  M.  P."  is  any- 
thing of  a  mechanic,  he  can  soon  rig  up  an  extension. 

—Bos  THE  Second. 

[67754.] — Gas  Supplies. — Messrs.  Glover  pub- 
lish a  small  book  on  the  management  of  meters 
made  by  them.— F.  M.  ROGERS. 

[67764.]— Gas  Supplies.— Read  the  figures  that 
the  indicators  on  each  of  the  three  dials  have  lust 
passed.  Write  them  down  in  the  usual  order,  and 
add  two  ciphers,  and  the  sum  then  shows  the  state 
of  the  meter.  From  this  deduct  the  sum  when  last 
taken,  and  the  remainder  represente  the  quantity 
since  consumed.  To  detect  waste,  turn  ott'  all  the 
house  taps,  set  the  main  cock  full  on,  note  the  in- 
dicator on  the  small  dial  at  the  top  of  the  meter, 
and  if  it  moves  there  must  be  an  escape  somewhere. 
The  quantity  escaping  can  be  easily  calculated,  as 
this  dial  shows  a  consumption  of  only  5ft.  for  each 
revolution.  Should  it  remain  steady,  there  can  be 
no  escape  in  your  pipes.— J.  HUGHES. 
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[57755.]— WimAlinrst  Inflnence  Machine.— Can 
any  of  the  numerous  readers  of  '*  Ours  "  give  a  satisfactory 
theory  by  which  the  rise  of  potential,  which  takes  phico  on 
working  the  above  machine,  is  explained  ?  My  difficulty 
lies  in  the  fact  that  the  same  sectors  on  wnich  a 
charge  has  been  indaced  when  acting  as  carriers,  im- 
mediately afterwards  act  as  inductors  to  the  sectors  on  the 
opposite  plate,  withoat  having  had  the  charge  which  they 
possess  aagmeuted  in  any  way.  How  can  a  charge  of 
higher  potential  be  indaoed  on  the  sectors  acting  the  part 
of  carriers  whilst  in  momentary  contact  with  the  metallic 
brashes  than  is  possessed  by  the  sectors  acting  the  part 
of  inductors  on  the  opposite  plates  ?— OLD  SMINGS. 

[67766.]— Wimshiizst  Machine.— I  have  jost  com- 
pleted one  of  the  above,  and  have  followed  the  design  of 
Messrs.  Tudsbary ,  as  illastiated  in  the  **  E.  M. '"  some  months 
ago.  I  have  cemented  the  glass  plates  to  gnnmetal  bosses 
and  have  14  sectors  on  each  plate,  fixed  Jin.  from  rim. 
The  phites  are  separated  by  a  small  vulcanite  washer, 
l-16in.  thick,  and  are  pretty  trae.  I  have  fixed  the 
neatralisers  on  the  »pindle  which  carries  the  bosses,  and 
have  set  them  to  make  contact  on  both  sides  of  the  plate 
at  the  same  time,  thereby  coapling  foar  sectors  at  once.  I 
have  not  been  able  to  get  the  smallest  indication  of 
electricity  fitmi  the  machine,  mach  less  a  spark,  although 
I  have  run  the  machine  at  a  high  speed  and  reversed  the 
motion  and  neatralisers  in  every  xiossible  way.  Axe  the 
metal  bosses  at  fualt,  or  ought  the  neatralisers  to  be 
insulated  from  each  other  ?  A  reply  from  Mr.  Wimsharst 
woald  be  gxatefuliy  esteemed.— C.r.  C. 

[67757.1—To  W.  H.  Eaves,  or  S.  Bottone.— I 

am  bailding  a  house  in  the  natural-gas  district,  where  it  is 
cheaper  to  produce  electric  light  from  natural  gas  than  to 
bam  oil.  Will  you,  therefore,  please  give  mc  dimensions 
and  wiring  of  a  dynamo  to  run  eight  16  c.-p.  lamps,  which 
lamps  require  a  current  of  110  volts,  9  am.  ?— Phnnsyl- 

YANIA  BKOUSHaiAN. 

[67768.]  —  PliunbinflT  Joints.  —  Can  any  of  our 
readers  describe  the  new  system  of  clear-bore  joints  said  to 
be  used  by  the  Manchester  Waterworks  Corporation,  and 
which  do  not  require  skilled  labour  ? — A.  Z. 

[67769.]  —  Ancient  Lifirhts. —  Can  any  reader  of 
**  Ours  "  tell  me  whether  «  recent  Act  of  Parliament  has 
decided  that  13  years'  ppnemion  of  a  light  or  window  con- 
stitutes a  right,  instead  of  20  years*  possession  as  formerly  ? 
Also,  if  so,  when  was  tMs  Act  passed,  and  its  title  V-*J.  B 

• 

[67760.1— Fire  Qildinflr.— Could  any  brother  mechanic 
give  me  full  iustructious  for  fire  giluing  ?— Watciimajlur. 

[67761.]-Fire  QUdinflr  with  AUoyed  Gold.— 

Is  it  possible  to  gilil  witU  alloyed  gold,  sny  l&ct.,  by  fire 
gilding,  or  any  other  process  ?— Watchmakeu. 

[67762.]— Hand-xnade  Paper.— There  is  a  manu- 
factory iu  Dovuiisliire  where  jiaptr  is  made  by  hand  pro- 
cess alone — very  little  maclduirry.  It  is  used  for  ledgers ; 
is  sold  for  Is.  per  30  sheets  (foolscap  size).  Could  this 
paijsr  nut  be  made  by  uiaohinery  V  It  is  of  light  blue 
colour,  uf  rough  surface.— AMATEUR  JACK. 

[577C3.]— Steam  Itatinoll.— Would  any  of  ypur  cor- 
responcieut.4  kindly  inform  mo  if  a  Government  longboat 
or  cutter  would  do  for  a  steam  launch  ?  These  boats  are,  I 
think,  about  30ft.  long  and  4ft.  6in  beam,  and  very  finely 
modelled  lines.  I  wish  to  have  a  launch,  but  cannot 
afford  a  proijer  one,  so  that  if  I  could  get  one  of  the  above 
cheap  I  cunld  fit  engine,  &c.,  myself.  If  unsuitable,  in 
wliut  resi)ect  do  they  differ  from  an  ordinary  lannch  ?— 
Lox<i  Boat. 

[57764.]— Nickel-platinar.— I  have  a  nickel-plating 
bath,  but  cauuot  got  the  plating  quite  to  my  satisfaction. 
Will  some  uf  **  Ours "  kindly  say  what  is  the  reason  of  the 
article  to  be  ])Iated  turning  black  ?— and  also  a  oark- 
coloured  pi.wdtfr  is  deposited  at  the  bottom  of  the  bath.  I 
use  3  pint  Bunsen  cells.  How  shonld  I  prepare  Iron  and 
steel  before  plating  ?— WOULD>B£  SLBCTBO-FLAT& 


[57765.]— Ghranune  Dynamo.— Tom 

Woald  you  kindly  give  me  roogh  drawing 
work  of  a  Gramme  dynamo  to  Iffi^ht  abont  SI 
power  ?  Also  the  sizes  and  amount  of  wir 
E.H. 

[67766.]— FoBBil.— I  have  a  good  spedm 
wood  (apparently  oak),  recently  taken  from 
Will  any  correspondent  inform  me  bow  to 
the  same  ?— EXQUIREB. 

[67707.]— AdherinflT  Photographs 

What  is  the  b«0t  liquid  for  above  and  maun 
glass  to  appear  quite  transparent  and  free  t 
dry  ?— Negative. 

[57768.]— Orffan- Accordion. —Wishii 
harmonifiute,  or  organ-accordiuu,  will  a 
**  B.  M.  **  give  me  necessary  information  fo 
with  four  stops  ?  and  also  best  place  to  get  1 
for  same,  the  instrument  to  be  3|  or  4  ov 
rows  of  vibrators  ?— Amateur  Mukician. 

[67769.]— Dynamo.— TO  Mr.  Bottox 
my  dynamo,  whicli,  according  to  year  ki 
former  query  of  mine,  should  light  eight 
lamps.  I  found  that  it  would  only  light  one  1 
and  that  running  at  8,000  resolutions  pei 
attaching  two  Utmps,  it  only  brought  them  t 
first  tried  two  hicnps  in  parallel ;  all  con 
soldered,  conducting  wire  No.  IS  dx.c. ;  len 
no  result.  Tried  various  shunts,  some  ISiu. 
wire  and  No.  16  copper  wire  ;  no  result.  Coi 
lamp  about ^6in.  from  machine  with  No.  2C 
while  at  above  speed,  and  obtained  splendid 
lamp).  Tried  both  lamps  with  same  con 
result,  dull  red  only.  On  inserting  a  shtmt  iA 
the  A.  was  brought  to  astandnstill  almos 
meanwhile  Utmps  (two)  became  ex  ting 
machine  is  series  wound,  laminated  H.A., 
F.'s.  Kindly  say  how  I  shall  get  all  the  lanij 
have  plenty  of  power,  and  whetiier  to  be  in  i 
wise,  and  if  the  distance  of  lamps  from  d>na 
affects  the  EJf.F.  of  machine?  How  u 
machine  lights  one  lamp  so  well  aud  not  t 
did  not  try  any  more,  as  I  fotmd  it  did  not 
inserting  shunt.— OSK  IN  A  Foo. 

[67770.]— Engine.— Will  some  reader 
me  how  to  level  and  true  a  fiywheel  shaft  w 
horizontal  engine  V — H.  H. 

[57771.]— Commonplace  Book.  -  I  v^ 
commonplace  book  or  index  rerum.  Can  1 
kindly  inform  how  to  make  one  ? — Ml'TINU 

[67773.]— To  Mr.  Bottone.— On  refen 
XLI.,  I  find  no  mention  of  electro-motor  »ui 
boat.  I  have  looked  through  index,  bu 
Please  say,  have  you  not  made  some  lui 
anxious  to  make  one  soon  for  a  boat  abou 
E.  H. 

[67773.]— Wimahurst  Influence  ] 
have  been  very  unfortunate  in  fixing  the  bo 
plates,  about  half-a-dozen  having  broken  aJ 
cemented  on.  They  generally  last  about  a 
any  fracture  appearing.  The  bo(»cs  I  use  a 
vitffi,"  SJin.  in  diameter,  and  I  have  tried  I1 
out  in  the  middle  so  as  to  loave'vory  little  \ 
connection  with  the  glass  ;  but  this  also  w; 
should  be  extremely  ubliged  to  any  reader  v 
me  full  information  on  the  subject. — A.  F. 

[57774.]— Coupler  to   Harmonium 

harmonium  with  two  rows  ut  reods,  to  whi 
attach  an  octave  coupler.  Would  Mr.  G.  ] 
one,  oblige  by  giving  particulars  how  to  pm 
the  probable  cost  will  be  ?  1  propose  bu^ 
sary  fittings. — J.  H.  A. 

[67775.]— The  Telephone  and  the  '. 
telephonii't,  aud  am  much  coueerne>i  aj$  t 
almost  constant  use  of  the  telephone  is  injiu' 
I  have,  for  sometime  past,  been  conscious  tL< 
hearing,  on  that  side  where  the  iiistrun:*':; 
been  diminishing,  and  some  days.  ])roUil 
atmospheric  conditions,  I  ex])<>rieuce  achiui;  i 
every  time  the  instrument  is  applied.  I  s:u 
hear  if  any  of  our  rt^adcrs  are  >imilurl>  c-:r 
of  any  information  from  practical  clectrioi^r 

[67776.]— Japan. — Will  some  of  *'  our? 
me  a  good  receipt  fur  black  aud  white  Jiip  ai 
how  applied  ?— Jataxos. 

[67777.]- -Electric  Bell.— To  Mii.  lion 
a  circidt,  total  length  of  wir-s  is  I^  mile,  r-  > 
have  a  dynamo  working  at  100  vults.  uiid  I 
the  bell.which  is  to  be  single  stroke,  off  tL 
kindly  give  res.  of  wire  which  f.houUl  bo  on  I 
so  as  not  to  absorb  too  much  current  ':--y.LB 

[57778.]-Shunt  Dynamo.  T<»  -  w'- 
the  dynamo  describea  by  you  (SO-lijzhtor.)  ; 
suitable  for  charging  storage  cells  or  lua- 
certain  ratio  bctwoeu  res.  of  dynamo  a:ii1 
Elkctra. 

[67779.]-  O-ower  Bell  Telephone. - 
above,  shonld  the  cells  be  eonnectctl  in  miu? 
— Parcii. 

[57780.]-TO  "J.  C.  L."- I  uotitvib. 
spondent  is  litn^in  to  tlio  fore,  and  reinewV 
year  or  more  sin«?o  lue  wroie  ou  the  Diivlvtv  1 
in  a  kttir,  or  reply,  uumbercd  21553,  ho  i^ftv. 
for  any  ciurthponiU-iit  intertsteil,  n  hirt»^  ^^c 
for  "  corrector."  Will  he  kindly  tay  \l\^v 
information  to  give  us  on  the  subjocx.  •*  ., 
largest  size  corrector,  Arc,  he  has  tL»v.vw 
Also  would  he  help  anyone  who  ads-<:  -jc-^t 
FiXEM  Kkspick. 

[57781.]— Tracing  Paper.—  "^C^s  ^ 
paper  put  on  drawings  to  take  a  ';'"*^*»k5.\ 
is  the  colour  put  on  ?  I  find  it  xz^ko^^^ 
wrinkles,  wkich  will  not  come  ou:^ 
Should  tracings  be  coloured  wUD^ 
drawing,  or  only  a  bit  at  tbe 
instructions  for  using  tracii 
obliged  for,  as  no  book  that  I 
Instructions  for  its  use.- 


[57783.]— Laundry.— 
np  collars  with  that  giosa  p«. 
hot  or  cold  starch  be  used,  au 
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~B-]— Ship   DeaignitLg.— 


—Dynamo.— To  Sh.  BoTToyR  asihitheUs.  c«il»d  in  gtlling  one  tint  can  beiuRl  oi 

tiliikliii;  111  bnllJiiiE  &  tau'tiiu  •linnmn,  niK  to  to  tbe  luit  ilmp,  sDd  Ibtc.   tlKri-roH, 

^Bi  n-'liJiiflftlirMlwr.iiatlAt  tlie  whole  riicr.vit  ol  wutsfal.— HIIUM. 

<9Ur  lulvniibiKis  iu  Uili  iiinugeiiicnt  ?-Al.l'IIA.  ^^  ^  ^[j.  ^^^  nTTietHtlng  tl» --■' ' 

-*.]— 8tTMiBt]iaflbt»rlklB.~~I^niHn"Kl(M  «iirm  ullli  tMii!  7    Alio  wliyiUiioiii^t-,^.  ™.u...i  »h-.i 

xiiuiBiinil  uiDilutiwuf  lUSrrPiic  f<iniiii  of  inllvii.  tlH  kptillwtloii  M  aol.  t^miilD?     Thl*  Ii  olten  nwl  lj> 

K^bvly  ull  nn  hair  to  aiiiily  llito  tu  a»Uln  Uw  RnocnaalatTlilrh.  thn  fnwlnc.prd"*  tlwpnKBiir 

--  -.    .._ — ._i...-   ...^  i-ipliln  wu;it  In  slbHt:  Iml,  tomj'  luliul.  ft  only  pnmt  tlia  pnavnii!  t.f 

nr  obuiuc'l  V    Alaii  in»  In  ■ome  lam.  uri.  If  I  im  rorrefl.  Ih>w  .iiKt  ih(  Irnii 

inil  Iwv  olMaliml!  <)>m*  In  the  liiwiu  of  nanuUcEim f  -HlHAU. 

oiNiJ  DbmusWi.  [m!i«.J-CmUUijiM£oa(PT»irtIo»I).  -Wlllixme 

I  of  ilrjlng  when  obtjiitiD4. — IunoUavi^s. 

. ™,_,..,_ Dkinpor.        [tT7M.]— Dytutmo.-  ■TiiMii.S.  DOTTOSK.    l  haTs  i. 

wr.lhe  iionlruWiif  the  InntrucU^oio  deiiinio  nrbluU  li  Tvtdf  lor  viiHliiiR.  ip'Jtl.'a  nut  lii  on* 

IBMMil  to  cunntj'-Hmrt  IniltiTii.  Iiilomlng  thim  of  ^ece.  Ma  4iii.  hi(b.  Itiii.  lonfl.  !1  wlilr,  ■mukiuK  tvut- 

Rmnt  nnliilfa.  my,  fur  Iniumca.  bed,  liedcloiht*.  aided  form,  double  wuuoil,  niter  lilaiiieni' riyle,  bntiloiible, 

I  *wolter;.  iili'lun^  cheqiwii,  raoner.  ftp.,  thnt  tliey  Itln.  Ions,  met  on  itwl  iplnille.     The  gnon  f>ir  nir* 

■elie  V    Till!  niny  be  a  ncv  At-t  Irlthln  tlie  Lut  fuiir  F.M,  Ii  ■(  the  bottom,  uil  u  tu  nil  liiei  ■■  jviiitlblr,  wll 

SMntlti  nr  nil  old  one  reTtinl.     I  ture  uni  gn«  of  out  touching  nrnutore.     Appeanmce  bf  niM'hinr,  <rb 

i^iera.  Iie;ir1nn  ■  Ktunip  0/ a  Crown,  Ac,  l>nt  did  not  flttfrt  up.  li  ilmllu  to  lonti  iloue  tronvh,  with  Iml f  t 

.-t  would  ever  be  uiefui  to  me.— O.IE  is  Tkocble.  ■rmstnre  projBclliig  abore  II.     Plonw  uy  If  tbli  la  a  iio 

*T.]- IndTtotlon    Coil.— 1  ham  the   bnu  and  i^J^    Wliat^°™t7(^do  li*to  wTnrt  ll^aj!  a'etmil  milt, 

p  forn  l.n.f  <mI  couiUHns  of  n  prlniarjof  '  '"""^    »n»l  i  want  wao  u  lo  wino  ii  a«  a  eoni  m.i, 
mM  Xu.  1 1  cottoiiKvtertd  wlr«,  wonnd  nii  a  tm 

»  wire,  hiplnKd  li>  a  i^li  Ino  tnl>^  Itilii.  lonj    .  „,„  „„„  ,^„  „  „^  „,  „^.  ^„  „     ^  _  „^  „„„ 

■Bster.  thi' wliole  niiln*  iiitD  an  ebunlio  tolv  lln.  ii,„  _,..._.     uiru.L 

IwlahtoflnlaUtheeaBMhraddlnBtbo  nccondarj,  »»"i-"i™«'    """>■ 
«nld  like  to  know  thaniunUlr  and  ilieul  wire  fur       [»7iKU.]  —  Bjxrmaoetl  Bmnlaion.  —  Could  Hr. 

3W,  pniioitioiiatt  to  abore  dliuenlone.  what  length  Gnj,  or  any  of  ouivliemiml  (ritncli,  kiniltf  elm  umctbuil 

'Sk  Iibonld  tnt,  and  tliebattar  power  reqnlred  to  of  makinj  tpennjuetl  >nluhIoln  wat«.  -MisciiEki. 
.tT    AIM thi> mutt apfiroreil anil  uinlero  mclhoil  ul       Ttjtnt  i—n^UnAar    IMvutliiB' -  UTil    •nr   nt   r,n> 

«Mfoa>    lemiwqnilfiiMd  with  the  plan  adTl-cd  hy  J-'{^^{ZZy]^V^^u^7Z^u^^ 

■wiwon.-    nn.att.ePGflhHtempthodi  of«  ruulti  "• '"P  Plug  ""■)ll"<"» '"»»"•«"««">■  '    U>E  that 


MffwHon.'   Dnifltiieriif  thne  mptluidt  gti 


Itraiii.)-  OUrich-FsatlierllyaiiiK;— I>l 

[67.4ia.)-  -. 


or  PhotogMphy.— Ilarl  ng  bouehi 
•u.  bare  been  doijifi  my  ben  to  pmdurL 

.    ..^.     _      .  _  liarl  of  the  InsitinL    My  of^mllvei 

»S.]-mwWo-BoU  Aotdon.-'ro  Mr.  S.  Bot-    JCm.'Klt'of.^pS^i'liiytliem  iauac  Sg'^taih  rt'l'itmcd 

I..!!..,.  I-  ,.«n«~i  I,.-  ,1,.  ««, h.,of  ™™n    ''''■""  °''''^''^-^„n"a7h'nT"1iidl7™l™dlM^^^^^^ 

M*l.».  30  Br..i^ui;  watrr.  Sot     1  lu.. 


19]  —  Propelllnit  Shipa  by  Compreaaed   ' 


Kl  It  for  V  lltilo  while,  thonicli,  will' 
it  .inf.  II  caned  to  art  altuKtlhc; 
lenkliiriliKlTe  ma  a  little  advlc 


[thecoUl  water  til  mwn  un  llic  achcme  tlien. 

Ill  Indun  Diau'  eiperiiopntcn  to  tr>-  ug.iln.UDt 

.    I  Uaw  lalaly  Imird  o(  one  who hua  obtainHI    —i.l-i.  .._'.M,~ii.i-  nr»  lanJutliiiv'i 

i»«(HircwM  to  I*l-if)-  the  pmllctlon.  of    ™  nTo5S<^o'nl»^  mKmT «■ 

-  ■-  -'  -  "";™';p°i';;^™  inrtlrcm^I^^wuiih^e^h^ai^^ 


ila  la  attained  t^  three  ilUi  c.rrylii|t  Hgiirci 
know  tlM  mfltn  V  whlch'?licH 


W-J-BoMtyBollBr.— Wo  hire  receiillj  had  a    the  dlw 

re-i;n>te.iivci.,uiiatjvllurpntlutDcnrki<i'l,ni.  The  aDoTe  1 
from  run.  enntlnnn  to  make  Ilie  wuter  u  red  that  think  a 
ot  lit  to  nw  for  general  puriKMi.  WilHom.- otygnr  pHluIy 
pondRnCa  klnillT  laj'  wk^t  ii  the  best  reiupdy  ?  We 
LiieJU11acandUn;e-ir.uJil  Che  flrai  bUcd rnllrely, 
I*  latter  la  hut  a  {nrtbil,  and  not  a  laitlng,  remedy.— 


eel  re  nnwiranil 
I  of  the  motlr.D 


[t7i*05.]-I«comottTe  Kodal,- 


Uta   ; 


m.]-SUverB»ttory.— iDiad*  oi 

IntiiU'  (Inr.'anl.  m  c^ml^  milt:    U  hi 
■m.  then  aGi>n|>rd ;  tAuk  It  I 
a  wliltMi  uIC  iwwilti 


^    _.._.  ,  __ J  *Ha.:  flre&ii,  IntemaL 

in.  by  tUa.  bTSlln.hlKh  :  lunr  Ilu.  taboa.    Buriiarhuwnl 
Ireely.    Sow  wonld  lining  tlie  vylinden  down  to}ln.di>? 

alteiadan  1    I  wnald'aUo  Ilka  to  III  ui  eaallj^^midij  telt- 
aitlng  pump.-H.  B.  "■ 


»tO.»wlrttWiiaItl«)W.«r.     Wliat  lalb.  matU»y  [STSM.l-LemU.-KI  leaxe  my  whole  property  to  niv 

wia  nude  a«»irdlng  to  -  GnrrtoB."    PubiI  chloride  at  wjf- i  j-!,  ,™St  her  aole  eiorutri*  ■  hut  ((  1  wiih  lier  to 

■  RHWl  .*  IM  aa  abOTc  b1»,..  abont  Iho  aau>c  tc.ull,  ^'  Uit^  o7  t  unt"  Sit  "m  «™d  ihi^occ  Snhr  ind 

lf?°M^« ^o"?,ul'n'?™^i-  rf o\ "r  tt.I.T^'LV.  «""'  '» "^ 8'"° »? "^ '^'""'"" "^ "f  Tf"- *" " ""^""l"' 

.ind  thnoptlil  1  kiuiw  all  atiout  laltoiy-makiiis.  until  ^S'^^„^t  *^^  J^"  'i*  k^'iV*"  '         "^  can  my  wilo 

1  my iMd at  this  (orm.    Will  iBuieone  apcj-k  (rom  "ctaaoiacf    i-iea»a.y,    ■i.s.u. 


)3,]    Dynamo.  -Woi 

jauiaillyiiaou^'tlwajV     Wlial.wuL 


._ [STM7.]-  Brtuh  Dynamo.- 

Bollona  kindly    ^'Xc'^'^b  •«?"  «i*  A  a°  m 


t  reply.    The  length 


One  In  a  Ko^"  (Uymuuu.  t7<M9i.     His  dyiuunu, 
word*  uf  cipLkoa- 


C  ia  auITi 
JtoT-c'E^O. 
.7— '^OTkattOpLiBht- -Can  nny  of  your  render 
lifinii  mc  tho  l»al  awl  -alwl  liRhl  Im  niri*ntfr 
,rB  gf  ^  ""'  oUoinlaUleV-    Al.ll.l.lN. 
I  —.AJnSrloan-Organ  Blawsr.      7  hare 


WAt  f  opled  from  a  repor 

Id  tral  my  machine.     W 

F.U.'a  a)i»uld  b(  to  A.  li 

IifBOB.l-  SiftlnB.- 


[iTwiS.]- BoBlntlDtf  Aolda.- 
cnCrlfn|al  pumpa  to  make  entirely 


■0  Mil.  B'lT 
te  Iflu.  high,  the  pole-pltf.n 


1  No.  1007.     The 


uili'  «"l**"'  Plajlua 
^g-tri^  oTConut.—I 
"^SS^       CknlUorUtl 


only,  or  iliall  we  b«    i.  mbt  utlclt  OB  (lie  drnni 
wirAnBDIHeBIUK.    aB2>*rl«wUiol%aii!ln 
>*•  BmilOMr.— «M>A    •'»>^»4*    B«  at  what* 


and  with  Illb.  ol  No.  18  cc.  wire,  and  the  lelila  are 
and  with  101b.  ol  No.  W  cc.  wire.      Will  jon  be  kind 


ttl(«lj»-W.U.£ 


Will  you  kinilKur 

1.  OTM  oil 

\aii  right 

ml»ht  0° 

iiii  will  you  tay  if  the  Poller  will  require  alayi  T— 

[17KtS.]-'Hat  Stretolier.— I*  there  anythlos  rande 
or  sold  fur  Clii>  nariwae  of  nlretchliig  haia  ?  I  liare  one  (a 
llmrler).  which  hu  plenty  of  breadth,  but  la  »■»  long 
cnoueh.  and.  eonmqHcnily,  painful  in  wnr.  Prrhapi  on* 
of  "L>urv"  who  line  <  xpcrlcnceil  a  ainillar  dlfltcully  can 
hel])  uie.eltber  bva  Fki'tctiorpu'ticahtra.  Ifluil  tliat  hy 
llrctching  a  lUi-k  bi'ta-reu  t!io  hut  it  gcli  warpcl  and 
twiateil  not  of  ahn|w,— Noira  AvoNa. 
_  [t7(ll3.]-i 


l»n(«  my 


lltlon.  falnatinoe, 

el'mentile,  F.T>ol 


ii  between  clie  poli:-]ilcctf 
p  niagncllam  reqnircs  to  h 
r  eipoaing  aurfarcA.  lliavi 
nal  rorn :  V^Ut  w.Hinil  ' 


wnnid  ubllae. 


allway  Bnelnes.— Can 
^h«^a  dcaigii  ?     To  my  mind,  llivM  art  a'DioUK  tl 


[irsis.]  -ten.  BaUway  Bi 

xpresa  engluei  lately  put  im,  hull 
. .....  ,[jj   jirerti 


nwgl-laaklag  enoiuei  now  ruuulug.Uioiranpeiinince  being 
greatly  Improrcd  hy  the  new  itjlcof  lender.  Detail!  aa 
to  lieiiliii([»urfiicc.  ceuircaapirtoi  ubeelK,  height u( centre 
lino  of  boiler  iia,  would  be  mngh  spprcciHtcd  by  many  of 


[»781 ;.]  -PatantlnK  SUml  W»re«.— In  Slieffleld  and 

.nd  Ileilbility  of  ileel  wins.  'I'liu  li  ^.allcd  pateutlnii : 
luc. »  far  M  I  can  Karuh,  It  ha*  nut  been  pitciitcd.  The 
>roc(ea  la  a  proeeaa  nf  reptMlo-i  tciDlMrlnga.  I  bcllave.  Cu 
Lii>  bnither  rowler  tliruw  ilglit  uikiu  the  lubjvrt.  and  gi 
drCalli  u  to  the  njtuni  i>f  tho  prociiuti  of  i> 


^SS' 


ou  what  I  way  lunn  the  molecular  pUyjik 
partlcubirly  In  nnineclion  with  mechaulci 

[t7H18.]— LeBal.— Iholiiatitnniion  st 
under  an  agreement,  one  muulh-.  nut  Ice  lo 
way.     My  employer  bold!,  aiMcnHly,  £4U 


creditor)     There  ii  nut  anylhlng  meutionsd  alMut  the 
point  In  the  agreement.— J ,  J.  H. 

1*7810,]— PBraani.— Will  aomc  autronomleil  writer 
kindly  iufotm  aa  u  flnuiug  Clie  clnalcr  lu  I'eneua  1  1 
know'wbercnboutalthshutamqulle  nnahle  lo  hltDpoo 
It  with  my  alin.,  and  I  do  not  know  what  tu  cupecl  a*  to 

[$7810.]— BnlMv«menta  on  Papet.— I  wlah  to 
make  a  derclnning  diiili  IiT  tlie  aboTc,  with  gl-«i  bntloni 
anil  wiioden  gidn.  To  make  It  wuer-tieht.  wuolil  paint 
mrked  Into  the  prarlis  du.  iir  would  It  bi»I1  the  ileyeloplng 
oluClona;  If  It  will  nut  do.  whut  muit  1  iiMtopnivcBl 
aklntiJ-C.J.BVAN. 
[17831. 1- Storage    Battery.— Will    -Bunaen."  or 


at  time  ?    1  pmiuHe  chariring  It  in  p 
ring  t  Tolt<.  during  the  day.  and  ui 


glrlng  i  Tolth  during  th 

„ht.    What  number  of  ampSrei 

win  It  take  to  charge  It  i^VuLT A. 


Tho  Poiaon  of  Hymenoptora. — The  drnticu- 
_.itad  iting  of  been,  waapn,  und  liiimcla  in  charged 
with  pniaim  aocreleii  Ijy  two  glaniia.  AcoonJing  to 
M.  Carlct  of  Grenulile,  the  necreCion  of  one  of  tlie 
glajidB  is  acid,  and  that  of  the  uthet  alkaline.  The 
'  n  only  producce  itn  oustomnry  uRBCtii  when 
acid  and  nlkalino  fluidi  are  preaeut  in  the 
poison,  which  in,  hciwever,  acid  in  rcaotion.  In 
saps  and  hninets  the  Tcninn  is  inieoti-d  by  means 
'  a  vcsicJi-  with  contractile  waUa,  la  bees  the 
liBon-liag  ia  niit  oonlriCtilc,  and  thcro  eiiata  a 
ind  of  pi*toB.  thnt  works  in  the  fanR  aa  a  ayrinae. 


vringe 


I  chargod   nod  emptied  with 


belonged  to  the  two  Setvaiii,  father  and  son,  the 
Ttuloncellists,  is  uifered  for  sale  at  Itnissrla.  It  i* 
reported  that  tho  highcat  bid,  llU.iKWf..  ha*  been 
nuule  by  Uerr  vun  JdondeliisohD,  of  Berlin,  but 
that  MadamoServaubaa  fixed  Uic  price  at  IUU,000f. 
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ANSWraS  TO  CORRSSPOHIZirrS. 


Iff  lln  ENGUED  UeCEUHIC.  3^,  Slrllnd,  tt'.C, 

HIKT8  TO  CORBBSroyrENXa. 
1.  Writ*  on  OM  ildfl  of  t\r  paprr  only,  and  pnt  ita.v\ngi 
tor  Ulotnlloni  ou  BcponU  vitcn  ol  imper.  3.  Put  tllln 
to  aocriM,  uul  nlisD  BiuwctliiB  quiiilH  poI  thn  namtKn 
•I  mil  u  tba  tItlH  of  tha  qaeris  U  wbich  tlHS  npllct 
Mttr.  I.  Ko  chuxK  1>  "•'^  lor  luaRing  Mten,  qwrin. 
Or  nplicfl.  4.  Lettm  or  qnrria  iiUuff  lor  «4draH«  ol 
OMitfMtuim  or  CDrrHHiiLdflnti,  or  vhare  Icoli «  other 
^rtlolei  cui  bfl  pnrdiueai  or  replls  gtrlaf  sach  lufonno- 

qoeRlon  uUig  for  mlncntlooa]  or  wiootinc  InlraniBKoii 
u  BUfiW^red  Uuonffti  the  put.  fl.  Lctt^n  leut  to  cotre- 
«poDd«Dti,  ODder  cover  to  the  Editor,  mre  oot  forwu^ed. 


I*  Attention  li  espMlolly  dtnnt 

,_.edD>otcd  to  leC '-   — 

aegtntnl  Bmd,u 


D  CovmfTKT.— r.  I 


I  uv  oiilf  of  indi- 
'■Slipenny  Sulr 


John.— IndireUon  IToii^".- B.  B.- Ballon.— B.  W.  P. 
C.  J.-O.  L.  Woodilde.— (iwBBt.— One  fn  >  Fli.— Jm  B* 
—J,  N.— iiltr  Bebright— Voll  liMtor.— rrtratp  Ind 
TldDiI.— Ucchuilc.— Buluin.— F.  A.  B.— One  In  Goul 
"■      ■     ~  ■    .— ReT.  J.  Po»r»n.-J.  t;.— J,\ 


IJUIBHU.    (Wo 
which  yoD  nfer 

mrUo-'—  '-  ' 


TVC«i]£  nomben.  irhlch  contain  »  vre»t 
loB  Dboot  dleilrlc  ligbllnK.j-AS  B- 
a  oot  rccotrolfle  the  decmo  l&oip 
four  denrTritloti  ie  Inadeqiutp ;  b 


Indies  ot  the  laA  two  or  three  Tolomei.)— F.  H.  Haw 
i,i:y.  (Ur.  Bocione'ii  uticlci  on  -'Haw  to  Hike  I 
IhTismo"  nppcMTrt  fn  Vo]i!,  JlXXVII.,  XXXTIH,  ant 
XXXUL,  anil  hare  «lnee  been  pubilebcd  in  bouk  lonn  bj 
Haan.  Hnn  Eoonciucbeiu  und  Co.,  Patcruagtor-eqoiire 
E£.)~El(<lUTEIEH.    (We  do  Dot  konw  the  charge*  ol 


xyi  of^r  of  Britlffh  agentt. 


loaled" 


the  Falvnc  Office. 

tuA.    An  EngLifthmao  nm  aup! 

™<ent..l-R.  DLT.K.     (iltmn. 

W.C.1— W.  H.  BTBVKSS.     (Ith. 

over  apaln  thai  the  LcclAnch£  is 
lighting.    S.  Yes,  bj  meui  of  i 


forel^er  «n  applf  blmwlf  to 


o  binlplddeDtwrbon.  I.  French  chalk.) 
We  do  Bot  know.  Should  be  aititctleod 
■LEX    TELEPIIOSF.    (The  imulitlona  am 


—  1  be  eupccted  __  „.,. 

By  the  wuj.  you  epnk  of  jonr  Intention 


polntA  marked  rule 


■.<vi}  tried 


taaTO  DOC  time  to  point 

Hioogh  to  KlTB  infurtnaUon :  nut,  nnlorlunatelj,  no  ono 

can  Iniuan  -  nndBi*t»nriln(t.'')— Jacob i.v.     (Too  wlU 

or  gliH  pen.     It  turns  black  «bon  li.atca.)^SlIITll. 


(M«l 


■  -  Wbltworth  Paiieti " 

lullah  If  mado  hy  dknoMiig  aUellac  In  iCDiid  ijiiilt  o 
naphtha.  A  faiouiltB  recipe  Is  loi.  ol  nbellao,  )oi.  ( 
benEoln.  to  the  pint  of  frood  nophtluL.  Eei'p  In  a  w^n 
(nut  lLut>  plac<^  ontU  diflolved.)  —  KAFr-AU-i-iriM 
(Klwll)  luuk   throniih   Ibe    Iodines  and  re^nt  luc 


iken.)— Pbim- 


intereat  of   phiiusapblcai  in 

KOBE.     [<JU«tlon    In  not    qui _. __ 

hold  mon^  ttum  'two  of   ]4iD.    3.  BrnLklog-welp'ht  i 
10  pockFtbookn,    3.  DUmeler  ii  right.) 


XXXVIL  :  for  dyeing  sheapakln  nati  see  p.  74.  To 
XX3UX.  Then  arc  loanj  replpoH  and  directions  1 
■vet  volniiu.ii.).-W.  F.  X^K^MKCl.  (Anj  commanbt  mm 
Ik  nwde  lu  Uie  usual  way.  The  fact  Iliat  a  lettiM-  ba 
appeared  obuwhpre  li  ■  lUiitu;  mnn  whr  it  should  nc 
be  fiuwTtiid  III  unr  calinnns }  -Tuntii-Ay.  (FitKui 
Sprsiino'f  Klei:tr)aity,"pnhUshiHlby  ii,  BiidF.K.E|iaii 


■ient  EnCunnal 
do  foc  Bvaa  ?    Tli«to  wtrt 


when  UlekEd  witfi  lbs  fld[rer.  Gouraon  glass  fim  littli 
oroosound.ind  thatforonlTamomenC)— T.OnirinTHB 
(Has  the  eiperiuient  been  tried,  orli  It  only  snldea?)- 
WmrwoBTn,  (Tliore  is  E.  J,  Seed's  ~  ShipbDlldisR  li 
..    ....  ...    „_...     ..     -^-^  Shiphnililiua,' 


■.)-J.  J.  LiU-lf 
before.  By  entering  at  tlkC  Indian  Engineering  College, 
or  by  being  •rticled  to  a  cWl  engineer.)— W.  J.  Oast. 
(Bec.uw  nniers  man  tx-  Bllei  op,  and  It  Is  as  well  to 
occaxiooaUy  repeat  tacU  of  that  kind.     All  °nr  rwlen 


PROBTKM  DTTflX 


(Threo  Taii«ti(nu>. 


(a  flnt-clssa  problem),  Strcclgato  (splendid),  and  B,  til 
Follwcli  (capital). 
F.  O'N.  H.— Thanks  for  your  inggMtion,  which  w 


TEBM8    OF    SUBSCBIFTION. 


■>rhli>i(-I~rij'Ti>: 


BveiT  Workman  c 


ineeted  wltb  the  1 


iDDi*  "^  LIMs  irf  TvBdiTi "  for  ne^  work  In  ] 
itaT  ilmllu- npar,  Bud  esn  thns  ivLtt  wtacr" 
hO.   HiU>l»>inc>*1lrlniii*<  UBukDBH  i> 


CHABOXS   TOB  ADVXBTI6D 


fbmita.   B«iai«.  hDwiinr  (prrfcrs^l*   h^rik-iin}  «1Biq 


NOTICE  TO  SUBSCBIBXRe 


Holloway'a  Flllaare  parUcu 


OUR   EXCHANaS    COLUID 

14wordi,andSd 
Orff ana.  3'Ftop,  6-&top  ;  also  sever..!  Wludch 

InAuorlail  Bartha.  large  mioples.  Scoteli 
HaTo  a  fen-  Lockrtltcli  Sewing  Kachlnei 
Min,  eentre  Bmob  Latha.  aft-  bed.  with  tee 
ThlrlMn  Talnmci  "  MaolceiiBle'B  Ifatian 
Wanted  a  good  »  Flo'olo.  O-keycl,  In  exehai 
What  olTers  for  Stael  TrlcTole.  ajicrlaiiy 
"  SolenoB  tor  All."  S  »olunw«.  in  crIm«on  i 
WinUd,  giMd  Parallel  Ties.  Exctian^ 
fireaohloadaT,  toji  leTcr.  1:  gnTice  Jnulj^ 
Good,  man-lTe  Bin.  Oantre  Lattie.  with  i 
Siraii  Lamps.- Two  id  rolt.  90  ''in-IIn.  ni 
Sodel  Hariaontal  Bnsliie.  slid?  T&l*e 

lluuljtiS^.     "■         '^  ■"  -,  .  Ht 

Air  Pump  Barrela.  Uin.  bore,  plate  f| 
BOlD.  Blcyclo.    taif-iiUtcd,  l>oliii  both  who 


To  Oatlara.-Wanl  « 
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for,  vith  tlic  growtli  of  the  p&rceln  post,  it  U 
Dot  nnlikel;  thnt  tlie  Po»t  OlGco  will  eventu- 
ally pq>3viw  n  Telpherage  sysCcm,  and  become 
kltOBelber  itii1c|ii.-Dileiit  nf  the  nkilwayx.  The 
deTdopment  of  the  Telpherage  RysCem  met 
with  a  check  Wt  Huminec  in  the  untimelj- 
death  of  Prof.  FletmiiiB  Jentin  ;  bat  fortu- 
nalelj  Profii.  Arrton  and  Perry  are  co-patentees, 
and  ue  latl«r  has  charge  of  the  arTangements 
adopted  by  the  cimpany  in  its  finit  line  for 
doiOK  actual  work,  which  was  opened  on  Satur- 
day last  at  Glynde,  near  Lcweit.  Vinitors  to  the 
International  Iiivcntiona  Exhibition  will  re- 
member the  working  model  of  a  Telpher  line, 
which  gives  a  practical  deraonstration  of  the 
capabilities  of  the  i-ystem,  for  the  miniutace 
iJcips  arc  heavily  loaded  for  theii  aizo.  and  they 
run  round  the  tolerably  long  endless  line  with- 
out a  hitch.  The  eiperiment«  made  at  Weston 
have  enabled  the  company  to  remedy  minot- 
detects,  and  to  «t  far  jwrfect  the  »yBt:Ai  that  it 
ia  now  pat  fom'anl  an  an  economical  and  awful 
method  of  tmnsit  for  goodn,  and  as  time  deve- 
lops it  and  op|iort unities  occur  for  passenger 
truffle.  At  Glynde.  where  a  line  has  been 
erected  to  carry  clay  from  a  pit  to  the 
railway  siding,  whence  it  ie  tTsnaported 
in  waggon  a  to  the  works  of  the  ^'ew- 
haven  Cement  Company,  the  ''wires"  are 
carried  on  supports  about  18ft,  high.  They 
ooniust  of  steel  rods  jin.  in  diameter,  and  the 
poata  forming  the  supports  are  abont  lilift, 
apart,  the  actual  distance  varying  with  the 
nature  of  the  surfncc  of  the  ground  (where  a 
river  has  to  be  cruwted,  for  instance,  the  «pan 
nigbt  be  longer  without  disadvantage).  Each 
pOKt  carries  a  T  or  cross-pieoe,  Htt,  long,  and  a 
wire  is  supported  on  ca^  end.  The  line  at 
Glynde,  which  is  nearly  a  mile  in  length,  is  a 
douhle  one,  and  is  at  prexent  supplied  by  two 
"  trains."  one  uf  which  will,  however,  suffice  for 
tlie  present  to  convey  the  quantity  of  clay  re- 
qiui«d  by  the  cement  company.  The  skipn  are 
iron  trongh-nhapiKl  buckets,  each  holding  about 
2cwt..  and  are  hUitpunded  from  the  line  by  a 
light  iron  frame,  at  the  upper  end  of  which  is  a 
pnir  of  grooved  wheels  running  on  the  steel  rod. 
A  train  ia  made  up  of  ten  o(  these  skips,  which 
are  in  electrical  connection  with  each  other, 
and  with  an  electrical  motor  which  is  placed  in 
the  middle  of  the  train,  having  Hvc  skips  in 
front  and  five  behind.  At  a  point  about  mid- 
way of  the  length  of  the  line  is  the  engine- 
house,  in  which  is  a.  ^team-engine  which  drives 
the  dynamo.  From  this  the  corrent  is  led  to 
the  line,  and  thns  to  the  electrical  motor  which 
moves  the  train.  At  the  charging  end  the 
■kips  are  loailetl  each  with  about  ^cwt,  of  clay, 
the  train  thus  carrying  one  ton,  A  labourer, 
by  touching  a  key,  starts  the  train,  which 
travels  at  a  speed  of  from  four  to  five  miles  an 
houj  along  the  overhead  line  to  the  Glynde 
Station.  Arrived  there  another  labourer  apseta 
each  skip  as  it  paiwes  over  a  railway  truck,  into 
which  the  clay  is  thus  loaded.  Thin  u|»otting, 
however,  will  eventnally  be  performed  auto- 
matically by  moanu  of  a  lover  on  each  skip, 
which  will  come  in  contact  with  a  projecting 
arm  as  it  pasif^s  over  the  truck.  The  labourer 
at  the  dischnrffin^  end  of  the  lino  has  full 
control  over  the  train,  and  can  stoj),  start,  and 
reverse  it  at  will,  as  can  also  the  man  at  the 
other  or  loailing  end. 

There  are  two  trains  at  Glynde,  but  only  one 
is  at  present  nttni.  that  being  found  sufficient 
to  deliver  KjO  tons  of  clay  per  week  at  the 
station  —  the  rainimnm  quantity  required 
by  the  cemc-nt  company.  The  trains  need  no 
attiintion  ^-hcii  running,  as  they  are  governed  to 
run  at  the  same  »pcud  both  on  rising  and  falling 
gradient.'',  by  iugunions  devices  invented 
by  Profs.  Ayrton  and  Perry,  and,  an  will  readily 
be  understood,  luiiny  "trains'*  can  be  run  on 
the  same  line  withont  foar  of  collision,  there 
teing  an  antonnitic  and  absolute  hlock,  accom- 
plisheil  by  siinjily  cutting  out  one  of  the 
"  ctoBB-ovcr  ■'  sections.  A  shunt  dynamo  anil 
Willans'  governor  keep  the  E.M.F.  constant  at 
the  near  end  -if  the  tines,  and  the  motors  run  in 
puallcl  arc  atan  average  rate  of  l.SCC)  revolu- 
tions. The  spirml  and  iwwer  are  controlled  by 
a  oentrifngal  ■-nvcmor  of  novel  construction, 
the  weights  and  tiprin<,'s  lieing  so  combined  as 
to  bg  in  unstable  e<iuilibrium  at  the  critical 
H])ecds,  Thns  at  'i.loii  revolutions,  say,  the 
weiRhtAwill  Hy  out.  breaking  the  contact  sharply 
and  wldirly  ;  and  thry  will  not  return  until  the 
speed hjLH  fultoii  [o  I.KlKl  revolutions.  A  par- 
nutneDt  arc  at  the  contact  is  than  avoided,  and 


ontact  surfaces  are  further  protected  from 
injury  by  means  of  a  carbon  rod  asa  secondary 
contact,  which  latter  is  very  slowly  consumed, 
\Ve  QQilsrstand  that  all  the  little  details  con- 
nected with  sidings,  with  keeping  the  truck 
whcebi  on  the  line,  and  with  the  necessity  for 
providing  the  locomotive  with  the  re- 
|uired  grip  have  been  overcome  ;  while 
n  order  to  show  the  capabilities  of 
the  system,  rather  severe  gradients  and 
sharp  carves,  together  with  complicated  sup- 
ports and  comers,  have  been  purposely  intro- 
duced at  Glynde.  The  cost  of  carrying  the 
clayat  the  present  rate  is  stated  to  bo  Tjd.  per 
but  it  the  quantity  were  100  tons  per  day 
ost  would  be  about  3d.  per  ton,  and  if  the 
were,  say,  10  miles  long,  and  worked  to 
nearly  its  full  capacity,  the  oost,  which  in- 
cludes coals  and  wages,  and  12t  per  cent,  for 
■"►'■-est  and  depreciation,  would  bo  only  2d.  per 
At  present  the  Telpherage  system  does 
Mme  forward  as  a  competitor  with  rail- 
ways for  the  rapid  transmission  of  parcels  ;  but 
the  working  of  the  line  at  Olynde  will  he 
watched  with  much  interest,  for  there  are 
Qiany  plaoes  in  this  country  where  a  cheap 
method  of  transporting  lai^e  quantities  of 
materials,  whether  refuse  or  not,  will  be 
welcomed. 


CHEHI8TEY  OP  PIGMBNT8.-V.' 

By  J,  M.  Thomsos,  F.R.S.Et  P.C.S^ 

Demonstrator  of  Chemistry  at  King's  College, 

London. 

Ihsnaxd'B  Bios. 

THIS  ia  another  blue  containing  cobalt,  and 
somewhat  similar  to  the  pignicnt  iu>t  de- 
scribed. It  is  formed  bymiiing  the  pink  gelatinous 
prucipitatc.  i>l>tained  by  adding  9»dium  phuiphate 
'  ■  -  cobalt  salt,   with  alamina,  and  after  drying. 


iting    ) 


Lciblo 


ese  two  janlhavesolntioniof  farricchlorid* 
and  ferrous  tulphate ;  now  I  add  to  both  of  then  ' 
Hdution  of  potassium  terrucyanide.  when  yon  sh  ■ 
ietp  blue  precipitate  formed  in  the  jar  cnutaisiif 
■■--    ferrie    salt,    but  in  the  jar    nmtainiag  ti' 

u  salt,  a  very  much  lighter  bodv  is  ulitahud 
the  first  of  these    bodie*  prepared   m  the  pntiier 

er    constitutes    the     true    "Proajian    Um." 

1  a  solution  of  ferria  snljdiata  is  added  Is 

potaisiom    ferrocyanide,    a    ■ 


may    be    represented    by    the    cben 

{K,Pe,FCyJ,  When,  however,  pot.-ui.iiun  fm». 
syanide  it  added  to  ferric  sulphate,  the  precipitatt 
Fonned  is  inaolable  in  water  and  may  be  rein- 
d  by  the  formula  (Fe.FCy,).  PrUMian  Um 
alio  be  prepared  from  the  green  vitriol  w 
Ferrous  sulphate,  bat  in   tbii  caae    the  subttincs 

' ' -.be  eiposedfor  a  considerable  tiaen 

the  precipitate  at  first  obtained  ■ 
aearly  white  in  colour,  having  a  diflerent  oom- 
poeiUon  (K,Pe"FCy) ;  this  body,  however,  « 
:pusuie,  becomes  converted  into  tiie  true  PnwM 
ue  by  oxidation.  I  oan  flaaily  show  ym  lb 
Formation  of  this  white  variety,  and  ita  ■ntecoant 
change  into  the  blue,  by  ahakiiig  some  iron  fOisp 
vith  a  solution  of  galpburoua  acid,  and  fihoiit 
his  into  a  solotion  of  weak  potassium  fermcruit^ 
shcn  you  perceive  a  dense  white  precipititcjiil 
ince  formed.  On  pouring  thi*,  aa  I  now  di 
L  plate,  you  perceive  that  immediately  I' 
o  a  light  blue,  finally  beeoming  mnch  ■^y".'* 
-■[iloar  round  the  edge  of  the  mass  where  (bticua 
of  the  air  is  more  acate.  The  bloe  pipon 
derived  from  these  sources  are  moderatdji* 
mauent,  except  in  the  presence  of  alkalies,  inik 
rapidly  decompose  them  with  the  furmatica  el 
'piria  oxide.  This  decomposition  mav  be  ihb 
rhcn  I  treat  this  Prussian  bine,  which  1  hart  ben 
nspendedin  water,  with  some  warm  caoitisF^ 
uh,  the  alkali  rapidly  decomposing  the  hint,  ui 

'  anging  it  into  a  brown  powder.     The  fi "~ 

theie  different  snbstances  may  be  ■ — 


Theusrd'g  lilue,  when  carefully  prepared, 
ported  as  nn  vitremely  permanent  colour,  with- 
itanding  the  action  of  best,  light,  noxious  gases, 
Lud  even  acid->  nud  alkalies.  L'ndcr  cerUin 
iircauutuaces  this  colour  1oj>cb  its  pristine 
brilliancy :  but  this  may  readily  be  rettured  to  it 
by  heating  the  pijnnent  with  a  small  qaantity  of 
mercury  oxide.  The  mercury  volatilises,  and  the 
Lyeen,  passing  to  the  pigment,  revivifies  it  in  a 
:rv  decideil  manner,  pointing  to  the  fact  that  the 
'illiancy  of  the  paint  probably  depends  on  the 

Snad.— This  colour  ia  well  adapted  for  cursor 
kinds  of  work,  hut  is  not  much  used  in  the  fine 
ii,rt4.  It  may  be  regarded  as  a  double  silicate  of 
pota'ih  and  cobalt ;  In  foot,  glass  euluured  blue  by 
cobalt,  and  Chen  crushed  to  a  fine  powder.  The 
pigment  is  prepared  on  the  large  scale  by  roasting 
cobalt  ore.  which  converts  the  larger  portion  of 
the  metal  into  oxide,  but  still  leaves  a  consider- 
ible  quantity  of  arsenio  and  snlphor  in  the  ore. 
The  residue  is  then  fused  with  potaiaium  carbon- 
ito  and  crushed  quarts,  which  forms  the  doable 
Lilieate  i>f  cobalt  and  potassium,  whilst-the  other 

rith  the  arsenio  and  smphur,  form  a  slag  at  the 

wttom  of  the  crnoiblo.    The  blue  glass  ia  puored 

utu  water  so  as  to  render  it  more  friable  by  the 

ludden  cooling.    The  intensity   of  the   colour  de- 

■Hiaiin    upon  the  quantity  of  the  double   silicate 

which  tlie  pigment  contains,  and  the   absence  of 

iron  in  any  quantity.     It  varies  from  a  clear  to  a 

decided  blue  in  shsdc.      To  be  of  good   quality, 

amalt  should  not  be  at  all  lanily  in  its  nature,  but 

luld  be  in    fine  powder,    holding  together  like 

ir;  and  when  thrown   into  water,  tho  deposit 

idd  exhibit  the  aanie  tint  ell  through. 


body  being  accompanied  hy  a  certain  quantity  of 
calcium  sulphate.  It  is  s  bcantifol  transparent 
blur,  with  a  slight  greenish  tinge. 

I'raiiian  Miu.— Under  this  title  may  be 
arranged  all  these  blue  pigments  which  are  known 
under  tho  nomca  of  Antwerfi,  Berlin,  Paris,  and 
TurubuUs  blue,  and  which  hsvo  been  con- 
siderwl  as  different  compounds  of  iron  with 
cyanogen,  but  which  may  often  poMess  an  identical 
ompositiiin.  In  these  colunrs  wo  find 
which  is  combined  with  the  cyanogen,  in 
ditions.  one  of  which  is  termeil  tho  ferco  .  .  .  .  „ 
tho  other  the  ferric  ( Fe ' )  condition,  and  the 
colour  of  the  body  produced  varies  according  to 

'   ''      ■'      ■  '"   employed  are  in  the 


rhieh 


generally  Uikea  .  .  „ 

potassium  ferrocyanide  or  yrllow  pru^niate  of  pot- 
ash T  Slid  I  will  uow  show  you  the  difference  in  the 
hudy  produced  acci>rding  to  the  iron  salt  employed, 


•.x: 


diagram  on  the  wall,  where  the  firat  equation  le- 
its  the  formation  of  tho  variety  insulnUe  n 
i  the  second  and  third  tho  fonnalira  "'""■" 
white  variety  from   green  vitriol,  with   it 
sequent  change  into  the  insoluble   blue  pigmeit;    I 
and  the  fourth  the  formation  of  "  soluble  Kdiiia 
blue." 
"    IFe,  (SO,),    +   8K,FCy    =     fi    K^, 
Insoluble  Pruaaian  blao. 


%Vhite  virirtj.  J 


dour  resembling  the  i 
body.     The  best  results 
probably    those    of    Pelletiei 


mblmg  til 
his    dirw 


!ty,  however  well  prepared,  does  not  ["■'**'j 
_  permanency  which  belongs  to  the  nia-'^i''?' 
iriety  used  by  •'--■'-'—  --"•• —    —J  .'ill     **■ 


brUliant  oomUtion  in  siimc  of  their  *T^ 
paintings.  The  qualities  to  bo  Bought  for  ioaX»P* 
ita(  whether  taken  from  a    natural  soa" 
ificially    prepared,  may    )i  '   "  '  ^ 


folloH 


ilit-*^. 


ly  prepared,  may  briefly  Iw  iM*^-"".! 
— TLe  substance  ahnuld  have  pre*-*:  "^ 
the  special  tint  required,  and  »»  PT 
durability  as  piwsible.  It  should  cover  the  «»o^ 
to  which  it  ia  iipplied  with  case,  and  for  t:»3i>,K 
pose  it  mast  piisscss  the  propertv  of  ini^ 
tJioniughly  with  the  vehiola  in  which  i.-^.  ii  "T 
pended!  It  is  essential  that  the  pigmeut  wOicv^ 
insoluble  in  wster,  and  should  dry  Fro>p«2_ily  "^ 
spread  un  the  canvaa.    Finally,  cars  ma&'^^w'^ 


ipread  un  the  caavat.    Finally,  i 
in  the  selection  of  the  dUerani 


decomposition  with  othar  \ 
be  attained  by  the  colour' 
naturo  of  the  ingredier 
chemical  oonatitutiou. 
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tion  in  later  yean  of  nrtificially  prepared  pigments, 
jrhioh,  although  prancQiing  jjieater  variety  of  tints, 
Dare  not  that  Btability  whiuh  ohHrBoteriitd  the 
morcaimple  natural  bodiea  employed  by  the  oldi 
painten,  and  whioh  baa  peimitted  auch  pigmeni 
to  wiUutand  the  action  of  exterior  agenta  for  i 
'  ion^  ■  time.  Hach  depcnda  alio  on  the  uatnie  an 
parity  of  the  Tehiolea  with  which  the  pigtnenta  ai 
■pread,  tmd  tho  vamiahea  which  are  uacd  for  th. 
anbaajuent  prpservation  of  the  pictures.  I  ihould 
SSVB  lilted,  bad  time  wrniittwi,  to  have  taken  int- 
Donaidoration  aome  of  the  more  important  ohemiea 
jwlnta  with  reeiird  to  the  nature  of  aach  vehicles 
>nd  their  probable  action  on  different  pimienli! 
oat  I  find  It  impogaiblc  in  the  apace  at  my  disposa 
to  carry  out  tbi»  wiah. 


ZINCOOEAPHY. 


X  olnaively  to  proueiwea  _  .. 
*ere  taken  f rjm  a  Oat  surface  of  lino  by  meana  ol 
■what  ia  known  teuhnically  u  lithograpbio  ink,  is 
tiownaed  t<)  designate  the  pruceuoB  in  whiah  linc 
talates  are  «tched  by  acid  in  order  to  prodace  aur- 
iaoe-printing  blooka  with  the  linea  to  be  impreaacd 

r.  ,.  -      jpp^j^     jif     ^    phoWl- 


in  relief,     (^imnionly  it  u 


raphy, 


xiDoognip. 

iBired  by  means  of  pliutegri 

drsaghtAman  drawn  npua 


lie   the  drawing  ia 


;  but  at  timea 


:  the 
1.  of 

od,   copper,   and 
,  and  ibo  like,  of 


Which  are  known  to  work  well— the  first,  whioh 
described  as  the  ^*  Ubatpbote-zincographicproGi 
iMing  that  of  C.  ClausnJtier,  of  San  F'ranciaco  : 
Other,  a  patented  proceu  tif  B.  C.  Le  Uouui 
Uauabester.  Claiunitzer  apeoka  mprdv  uf  n 
ntat  fur  reproducing  drawings,  w 
■teeJ  engraviuga,  crayon  drawing 
Vbich  revfivt'dnndiijtciisviitgativedariJubliijaaLIc 
by  the  aid  of  photwrajihy.  Very  fine  atecl  or 
oopper  engravingi  yiiJd  good  leaolta  on! j  when  the 
dikwingi  are  enlatged  ■  trifle,  whereaa,  from  pen- 
•Dd-ink  drawinga  or  wowlcuts,  eicelleat  reaulta 
.  stay  be  aecurcH  even  with  *  cftniiderable  reduction. 
The  main  fciturcs  and  ailvantagii  of  his  procesa 
.  are  the  following:—!.  All  transferring  and 
:  wpeatcd  copying  is  done  away  with.  2,  The  work 
nn  be  obtiuneil  m  greasy  transfer  ink  aufliuently 
ttiong  without  any  rubbing  up  ur  strengthen ing, 
tooh  a«  ia  neoouary  in  other  processes;  andU.  In 
Jlalt-AD'hour'a  time,  including  the  making  of 
■_  negatives,  the  plate  can  be  made  ready  for  etching. 
The  roguiaite  tuvorsed  negative  must  be  made  on  a 
perfectly  level  glass  plate,  so  that  the  same  after- 
■^ixii  may  get  into  the  cluaeat  contact  with  tbeiino 
plate.  It  is  necessary  that  the  negatives  show  all 
lines  and  dots  of  great  intensity,  aa  only  auoh  nega- 
tivea  will  give  aatiifnctory  resnlto.  Taking  it  for 
granted  that  not  every  photographer  is  thoroughly 
acquainted  with  and  able  to  make  a  negative,  he 
^ivee  some  eiplanation  on  the  mbject.  The  prin- 
cipal thing  to  be  looked  to  ia  the  eiact  time  of 
•xposuro.  By  over-ex posnre  tho  line  linos  will  be 
filled  up  later  on  by  the  developing  in  strengthen- 
I   the   negative.      In  the  ordinary  development 

B,  the  developing  should  be   stopped  aa  soon 

KB  uie  drawing  appears  distinct  in  all  its  detaila, 
and  the  plate  should  thea  be  woihod  off  at  once, 
flzed  with  cyanide  of  potassium,  and  after  this 
WHhed  again  for  a  longer  period,  i'eit  a  aolnUon 
«f  aulphate  of  copper,  loi.;  bromideofpotash,ldr.; 
J^ter,  8oi.,  should  be  poured  over  the  plate,  and 
JjHi  until  the  film  appeara  nearly  white  (the  aoln- 
«ctta  may  beuBcdagain)iaftcrthatthepUteahould 
o«  thoroughly  rinsed,  and  a  aolution  of  nitrate  of 
ttwi  ]  part  to  10  parta  of  water  poured  over  the 
*«»".  It  will  be  found  that  the  plate  turna  at 
-s  black.  Should  it  happen  that  tlie  fine  lines 
hiv  ti,»  .,...i,v„.ion  of  sulphate  of  copper,  then 
eiposed  too  long  to  the  light,  or 
exposed;  but  if  thecxposurehasbeenpropcrly 


~P   **J  the  application 

'  •'or-oiipiMied  ;  but  if  th 
™o*i,  all  the  white  parts  lit  the  paper)  will  ihow 
.2»*X«W,  and  the  line  work  wiU  be  perfectly  trana- 
J«"eiit,  The  negative  having  thus  been  made 
'J"**^',  a  well-polished  line  plate  of  the  proper  size 
yoiald  be  taken  and  polished  once  more  with  tho 
™e at   pumice   powder  and  water.    After  washing 


BJ. 


,  with   clean   -_ 

tiill  wet  line  plate  aho 
■olution :— The  white 
■oth,   with  fioi,  of  wa 
iaed  bichromate  of  [ 


dark 

id  be  poured  the  foUow- 
if  afreah  egg,  beaten  to 
er  and  .lOgr.  of  finely- 


5*1  Uien  filtered.  The  fimt  quantity  poured  upon 
g;  pl«t<i  may  he  allrnved  to  ma  wiii^  but  after 
K™  tfae  aolution  may  bo  run  off  again  tu  tho  bottle 
ZSf  «»««1  repeatedly,  Tho  plate  h3d  at  a  somewhat 
rJJMied  angle  should  be  driedover  an  oil-stOTe  or 
jg*  bnznorJbBt  oare  moat  be  taken  not  to  get  the 
JJg^Iaofc  Whan  dry  and  cooled  off  u,.  ^ate  is 
^SZi*or  AzpoMr*.  Laj  now  the  htmtfn  *«" 
^npwxr* "nflwiinniid  ainoDlatr^  ,  reenlai 


ing  to  the  nature  of  the  work.  It  it  best  to  make 
the  exposure  in  good  aunlight.  Take  the  frajse 
back  tu  the  dark  room,  and  "  roll-up  "  the  lino  plate 
with  a  good,  fine-grained  lithographic  roller,  using 
good  tranafer  ink,  not  too  tbin ;  the  atiffer  the  ink, 
the  better  will  he  the  rcsolt.  The  plate,  thna 
rolled  up,  must  be  put  into  a  veasel  with  clean 
water,  and  with  a  thoroughly  wet  cotten  dabbcr 
the  nuperfluijUB  tranafer  ink  washed  oS  in  the  un- 
eipoied  plaeea.  This  should  be  done  by  moving 
the  band  in  narrow  circlea,  and  ought  to  be  tried 
at  first  in  the  comera,  proceeding  nearer  and  nearer 
to  the  work  very  slowly  and  carefully,  as  a  rapid 
movement  might  take  away  isolated  line  linea  and 
marks.  If  the  eipoaure  was  properly  timed  the 
drawing  will  be  easily  developed :  if  the  plate  was 
over-Bipoaed,  the  ink  will  stick  to  the  plate,  and 
cannot  be  easily  removed,  and  there  ia  always  more 
or  len  danger  of  damaging  the  work.  It  the  ex- 
posure to  light  was  not  sufficiently  long,  or  an 
under-eipnaurc,  the  work  ii  readily  washed  aw^F, 
especially  in  places  where  there  are  fine  parte.  -  In 
both  iUHtancea  it  ia  beat  to  polish  the  plate  once 
mure  with  a  strong  solution  of  potash  and  line 
pumice  powder,  wash  off  clean,  and  repeat  the  entire 

Coedure,  From  a  careful  noting  of  what  has 
naaidjand  with  a  little  practice,  the  ripcri- 
menler  wdl  readily  determine  the  proper  length  of 
expoanre.  If  this  was  coTTCct.  and  all  anperSuous 
transfer  ink  removed,  clean  the  ^late  in  water  and 
dr^  by  warmth.  When  cold  again,  put  resin  upon 
■'  in  the  fined  powdered  atate,  rub  in  well,  and 
move  the  supcrfiuoua  resin  ;  next  warm  the  plate 
...til  the  resm  begins  to  melt.  This  may  be 
detected  by  its  taking  a  alightly  darker  appearance ; 
then  etch,  allow  the  plate  to  get  cold,  repeat  the 
rolling  up,  and  resin  again ;  heat,  and  continue  the 
operations  ontil  the  neoessaty  deepness  has  been 

M.  he  Moussu  gives  the  following  description  of 
hiBpr^>ccas,  which  is  a  modification  of  that  for 
which,  in  conjunction  with  Hr.  G.  Hoire,  ho 
obtained  a  patent  in  IS73: — In  the  first  place.  I 
'  tho  lino  plate  with  a  varnish  which  is  photo- 
^  .  lically  eensitive;  I  prefer  bitumen  as  it  is 
usually  applied  toi  taking  photographic  imprea- 
aions.    On  theeoated  plate  1  place  thcaubject  to  be 


thread  to  the  one  on  the  cutter  shanks ;  this  ia  dons 
to  prevent  the  outtera  from  turning  in  the  head. 
The  broken  lines  aa  reprevcnt  the  inside  of  a  hole 
that  thia  cutter  ia  supposed  to  be  boring.  The 
cutters  B  B  are  chambered  out  on  the  eiul  to  the 
depth  of  the  piteh  of  the  thread  cjn  the  Bhanka ;  at 
b  they  are  nulled  in  with  a  cutter  on  their  face, 
from  the  periphery  into  this  chamber,  which  forma 
the  cutting  edge;  they  are  also  cut  acroBS  their 
periphery  as  shown.  The  fiwe  or  end  of  thesa 
cuttera  ia  cut  apical,  having  the  exact  piteh  of  the 
aerew  on  the  ahank  of  the  cutter,  thus  affording 
ample  clearance  on  bottom  or  end  of  cutter.  The 
clearance  on  the  periphery  or  edge  of  cutter  ia  due 
tu  the  cutter  being  oylindrioid ;  the  comer  ii 
beveled,  which  is  also  in  a  spiral. 

Now  it  ia  clear  that  the  cutter  has  a  proper 
clearance  for  cutting,  and  as  it  wears  it  is  simply 
ground  on  the  face  of  cutting  edge  at  b,  and  the 
cutter  set  around  on  an  ciaet  line  with  the  centre 
of  the  cutter  itself  and  the  centre  of  the  baring 
head  rather  a  1  ttle  late  than  nadvnnce  bntworka 
well  nh  n  exactly  n  1  ue  It  will  further  be  seeik 
that  the  cutt  ng  -dge  owing  to  the  ap  ral  face  on 
cutter  of  the  ex  ct  time  or  p  teb  of  screw  on  itl 


.         „raph,  01 
irlcES  transUic- 


upied; 
drawing,  or  print  on  paper,  more  or  less  transUiccnl 
or  rendered  so  hv  applying  wax,  or  the  like  auh 
atance,  Bxposingthis  to  the  light,  I  obuin  on  th.. 
bitumen  an  impression  which,  when  developed  and 
washed. prescnte  all  theparte  correaponding  to  the 
darks  of  the  original  as  exposed  parts  of  the  metal, 
those  corresponding  to  the  lights  of  the  original 
remaining  covered  by  the  protective  coating  of 
bitumen.  I  then  anliiect  the  jilate  to  the  etching 
action  of  dilute  aeid,  thus  hallowing  ont  the  eiposed 
"--  ^-.rkaof  the  original; 
1,  and  washing  and 


bismuth.  1  worV  this  into  the  hollows  with  a 
pad  of  fabric  moistened  with  chloride  of  line  solu- 
tion, and  thus  the  alloy  beeomea  soldered  M  the 
plate  and  into  thehollowa  theref)!  After  the  alloy 
IS  Bet  by  cooling,  I  carefolly  scrape  the  plate  bo  as  to 
uncover  all  the  linc  sni^ce.  and  subject  it  to  a 
second  etching,  whereby  the  allcjy.  not  being 
attacked  by  the  acid,  the  ime  is  hollowed  out,  leav- 
ing the  alloy  standing  in  alight  relief.  I  now,  with 
a  roller,  apply  over  the  plate  a  fluid  varnish,  con- 
sisting, preferably,  of  bitumen  and  suet  dissolved  in 
turpentine.  This,  besidea  coating  the  aummits  of 
the  ridgea  of  alloy,  Bowa  also  down  tho  sides  of 
these  riil^s,  giving  them  a  protecting  coating.  I 
now  subject  the  plate  to  a  third  etching,  and,  if 
necessary,tearepetitton  of  the  rolling  wi^' varnish 
andctehing  several  times,  whereby  the  hollows  arc 
deepened,  the  ridges  of  alloy  bemg  left  in  good 
relief,  and  held  securely,  as  the  linc  on  which  they 
are  baBeil  is  not  eaten  away,  owing  te  the  protection 
given  by  the  vamish.  The  plate  is  finally  sub- 
jected tfl  an  acid  bath  without  any  varnishing,  and 
IS  thus  ready  for  use  aa  a  forme  for  surface  printing. 


shank  always  ict^as  the  catting  edge  exactly  tBe 
same  distance  tiwa  the  head  when  it  is  on  an  exact 
line  across  eentrcs,  consequently  both  cutters  being 
a  like  distance  from  the  start,  ^waya  remains  alik» 
no  matter  what  turns  up.  Should  one  cutter  have 
a  large  piece  broken  on,  by  grinding  it  up  to  an, 
edge  again,  and  setting  on  line,  tho  cutter  has  a 
proper  advance. 

Another  feature  of  merit  is  that  these  cuttera 
can  be  gronnd  to  almost  their  whole  circumfecenoe 
before  uiey  are  actnally  worn  out.  which  will  give 

IhBve  no  doubt  some  of  your  readers  will  suppose 
(at  first  sight)  this  In  be  an  cspensivetool  tomake, 
and  vcrydifBcult  to  get  correct;  but  this  ia  not  the 
case  when  taking  the  pr<iper   pl.in  for  doing  it. 


AN  IHPROTED  BOBIHO  TOOL. 

THB  improved  boring  tool  end  head  shown  in 
the  engravings  were   devised  by  Mr.  A.  F. 

Landia  in  order  to  retain  an  accurate  siie,  and  he 
sendB  a  docription  to  the  Ameri.vii  Machinial  for 
ttic  benefit  of  all  intereited. 

In  the  engraving.  Kig,  1  shows  an  elevation,  and 
Fig.  '2  an  end  view  of  thta  boring  heait.  with 
cuttera  intact.  A  in  tlio  head  mounted  on  a  bar  C, 
having  a  tapered  hole  to  insure  perfect  truth  of  the 
head  in  removing  and  replacing  other  aire  heads 
on  the  same  bar.     A  key  should  lie  _set  in  the  bi 

ipreseats .  — -  .. 

,per,  while  the  nut  K  is  nsed  m  [vuuifv  mi:  muu.- 
vm  the  bar  without  tlic  Ubc  of  the  hammer  or 
Other  harsh  meana  likely  to  do  cUmage.  1)  U  are 
tten,  of  cylindrical  form,  with  n  threaded 
which  actew  into  the  head.  DD  are  act 
wUh  left-hmid  thread,  or  rather  a  contrary 


The  plan  ii  as  fiSlows:' Fust,  Iwre  out  the  head, 
face  it  on  the  sides,  and  turn  off  the  edges  a  little 
less  in  diameter  than  the  hole  to  be  bored :  I  torn 
up  a  plate  perfectly  true  on  its  sides  with  a  hub  on 
one  side  to  fit  the  hole  in  the  hc.id.  Mow  I  chuok 
this  plate  on  the  face  plate  of  1  lathe,  with  hub 
aufficienliy  out  of  centre  to  bore  hole  for  the  cutter. 
The  bead  is  now  clamped  into  correct  position  for 
boring  one  hole  (independently  of  the  plate) ;  tho 
hole  ia  bored.  Now  I  looai-n  t  be  head  after  having 
one  hole  bored,  and  awing  tlic  head  around  on  the 
hub,  in  position  to  bore  thi>  r>iher  hole,  whiuh 
shonld  be  eiacely  opposite  the  one  already  bored. 
This  makes  these  holes  cciuidiflant  from  the  centre 
of  the  head,  thus  insuring  jwrfcct  truth  on  tho 
peripherv  of  tbe  cuttera. 

The  holes  being  bored,  we  pmcccd  to  chase  the 
thread  tor  the  cutter  ahankn.  After  having  one 
hole  chased  without  uncoupling  the  screw  on  tho 
lathe,  we  awing  Uie  head  back  again  into  iw  former 
position,  and  chase  the  hole  firct  bored  with  the 
same  setting  of  the  tvol.  This  mukea  the  thread 
enter  on  bi^  the  bolea  in  tbe  same  relation  to  the 
centre  of  the  head.  Thus  the  advance  is  equal  on 
the  cutters  when  cattera  are  imicle  alike. 

We  now  have  ■  correct  hv.vl.  and  one  that  will 
remain  so.  The  holes  for  the  net  screws  can  be 
tamied,  as  there  is  nothing  very  accurate  requited 
in  them.  To  make  the  euttvm  alike,  after  chasing 
them  wc  screw  them  in  a  i-burk  on  the  lathe,  so 
that  tliey  will  iMttum  on  the  end ;  then  turn  them 
t..  the  priper  length  (anrl  of  same  length),  and 
chamber  ont  the  end  ;  tlwn  screwing  into  a  similar 
cback  on  a  milling  machine,  the  cutting  edge  b  ia 


I.'ifi 
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cor.  a,: 


ftiriiMNl  ill  oxniit  niloti'in  to  Ibc  thrfiid,  >nd,b; 
nUining  Ihr  lumo  pmitifH)  of  the  vhiiirk,  thev  ore 
|m«t»i)<ill.r  iilikiu  Afler  thin  they  nro  iwrewcd  into 
thf-  (ilmuli  HKBiii  iHi  tliG  lathe,  und  the  fiuin  cut 
i|iiT»l  liy  Evnrinit  latbv  t<>  lume  pitoh  as  the  tlirvxl 
M  Uwir  i^ankisnnd  cutting  the  facedown  Uyturn- 
iaH  (far  latliv  liBi^k  anil  fuTWurd  until  the  surfacaia 
oat  iipiTal  b>  the  cuttitij,'  cd([p.  anil  the  liutt^r  is 
ncadf  fiiT  hariletilng.    In  horing  thu  bisul  f'lr  ihc 

■a  aear  cumi-t  aa  we  i'»n.Hi  ai  tci  Ijo  Kore  the  cutters 
trv  large  rmiuich  tii  iiiiiki!  iimpur  Hiie. 
"■—',  wi"  wlJi  nay  wu  want  n  bend  ti>  hiire  an  Kin. 


, r.    Thi«  wiHild  nceoaaitatc  Uio  htJeH 

boliur  cxartljr  li'Ain.  apart,  lint  we  will  auppmo  we 
gat  the  hiir*  aliimt  iS'lEilin.  apart,  bnt  liave  no 
Kadj  DivanH  uf  kmiwliij;  what  it  i*  exactly.  Yet 
m  mnrt  kiiiivr,  in  unli'r  to  get  a  atandard  cutter. 
A  aafrjilan  fiirthLiia  to  linitKrindlHiththouattecH 
onanindins  machine  titoueaiia;  then  bltcw  them 
Wo  the  hi-ail,  atul  ravwaro  BenvH  with  the  vernicT 
•tlinrr  or  meaauriiiK  maehiiw.  and,  whatever  we 
flM  thv  mciunTemcnt  in  i>xkcih  irf  the  Btsnilnrd  we 
wtat.  that  mnrh  wr  mnit  rvdiu'e  tlio  diameter  iif  each 
tmtter.    iiif  n-nult.  'if  counic,  will  lie,  in  ease  bIbitc- 


i„  tlx'  di:Ln 


iif  the 


af  die  hoi 


■Ut  in  the  hei 


mil  n' 


W 


le  head  we  utanip  I'ruMiin..  the  Kin 

WUt'iinewoattenarewujitedtbert 

>ftai.  the  i<in'  U  l-.'ioiiiii.  for  that  head  until  tli 
hcwl  in  worn  iini. 

A'variation  o(  size  eould  be  made  un  the  aom 
koad  Iiy  hiTin^  Lirgrr  rutten  to  rcplauo,  but  fn 
■peolal  work  it  in  not  iidvuinlilo  tu  do  no.  Fur  the 
work  which  I  ra.idv  thrnu  eutteT-hradii,  Imade  twi 
fatal*,  a  n>U|;hiDK  nud  tininhinic  head.  Tliey  an 
fixed  uivm  a  »hurt  luir  for  nie  on  a  drill  prniH,  an< 
are  rhangwl  clioiit  il"  needed.  If  only  one  )hic  ii 
■leil,  tfavtiMuhi  can  lie  readily  changed  by  the  nieani 
Aown  in  the  drawing. 

FiMit  cuttem  can  l>e  jmt  into  one  head  us  well  a;. 
twd.  with  the  same  accuracy  and  kouU  rcvultx. 
Tfaey  can  W  nwil  for  any  ""    ■"  '  ■""" ' 


.-  inill»    by 


faoldcT  of  a  Ih^tii 


.  and  faetcued  i' 


natural   netivily,  the  body-weight  b«i_^    

' uch  upon  the  leg".    The  archeii  of  the  fe* 

*ay,  and  Hat  feet  are  pioduced;  the  inkli 
joint:!  get  weak ;  the  lineei  auccnmb  tn  fiequei 

tTB«HQrc,  and  bend  tnwardi  the  centre  of  the  bodi 
mtcF  in  life  the  child  may  aaffcr  from  attempts  at 
■  ig  it  ■•lit  lip."  This  ia  probablv  the  cnm- 
<t  catiae  of  apinal  currBturea.  The  child, 
left  alone,  will  rest  itaelf  in  variona  poaitiona. 
either  hy  leaning  back  or  t»  nne  MJde,  or,  beat  of 
all,  when  wurkinE  at  a  desk,  will  reat  ita  haad 
Dpon  itJi  hand,  wiUi  el>>owi  on  the  dealc.  and  thus 
relieve  the  back  from  undne  ttrain.  Tcach«ra  tr 
'I  keep  the  pupil  straight ;  bnt  their  plan  defeat 
tn  uiiject,  and  they  prodnce  the  very  crila  theyar 
ittompting  to  avoid. 

When  utting  upright  and  withont  a  haek-rci 
he  (pine  U  held  erect  hy  the  dorMd  muaelc 
Thcae  Horm  get  tired,  and  then  the  spina  aubaidi 
".  The  reanlt  is,  that  the  ipine  ia  eithi 
backwarda  or  inbaidea  lalerolly.  If  the 
ak  or  cnicleaa,  the  apine  will  bulge  out 
backwanla,  and  a  "  roand  back  will  be  prudnced. 
The  liack.  however,  may  be  held  apparently  up- 
right wiUi  a  very  amall  unonnt  of  muBCular 
exertion  by  allowing  the  column  to  tabiidi 
lat«rally.  Under  auch  circauiatance*  the  e>|uili' 
brium  of  the  body  ia  maintiuiied  by  a  double 
curvature,  anil  the  spine  aaaumw  the  form  of  an 
attenuated  H.  Whether  the  apine  i>  bent  back- 
wards or  aidewaya,  it  happenn  that  at  the  ooncavity 
of  tlie  bcnda,  where  there  ia  eicess  of  pressure,  the 
growth  is  much  ro6tricl»d ;  whereat,  at  the  con- 
vexity, where  the  piesmirc  Li  leeo  than  natnral, 
devel'ipniont  takes  place  quite  freelj".  Growth 
thita  ocoura  uner|ually,  and  in  course  of  time  each 
bone  in  the  curvca  assumes  a  wedge-like  form. 


(6)  That  a  gnat  change  hai  taken  pUet  m  tha 
Xebula,  the  exact  nature  of  whick  ii  nnieitUL 
bat  the  ao-ealled  "star"  diflera  in  many  enatiJ 

apects  from  what  generallv  goes  by  that  name. 

*  "  '  hnaon.  Eh.,  FJELA^  temBrkad  tkit 
ii  sii^ularlj  nm-ectinie.  and  nrgid  tbc 


for  if  it  changes  ao  mac_    — --, 

many  important  queatioDS  are   ioggeatad  n 

^Ir.  Finlay  gave  on  intemtinK  aeeoiant  at  tht 
photographic  ilartaof  the  aky  tli»t  they  aietakiDg 
at  the  Cape  of  Good  Hope.  Thii  idea  hai  bn 
token  ap  in  Pari*  aa  well  u  br  tke  Livopod 
Astronomical  Society.  They  uaed  M  the  Ofi  i 
Sin.  lens  with  aft.  focal  length,  bnt  hadm     "     " 


length, 
>    will   be  divUed 


readj.     The  vUt 


to  avoid  mistake,  ft  i 
three  to  f  onr  years,  and  w 
The  length  of    exposure 


lagnifj-ing-gloM ;  1 
i»ed  f  or  the  i  ■ 


s  kh   hour.     So  futtt 


SCIENTIFIC  SOCIETIES. 


A  paper  hv  J.  Rand  Capron.  Eao,  FAJLJELa 
"Celestial  Photography."  waa  read  ;  ime  k}  II 
Fleming,  giving  a  iJiort  account  of  a  liarbb 
and   paraselene,  visible   at     Kirlrwall.  aid  ttm 


PHYSICAL     DEVBLOPHENT     . 
ArPECTiD  BY  P08TDBB8.' 


y  persons 


IT  is  hardly  un'i.'!-<ary  (>i  state  that 
Iv^'oinc  •lefuriued  during  tlicir  ci 
uf  Iheie  dc'ormitiit  iiuiy  be  prodni^d  by  accident) 
and  by  dia.'asc :  !<UI  imntum  has  onidder.ible  in 

ofaildrcn  may  gr-iw  up  uronkud  if  Icept  f<ir  long 
periMl>  <if  time  iu  hod  posltiims.  The  skeleton, 
althk'Ush  a  frsmewurk,  ia  unlike  the  framework  of 
•  hou«EOr  rhip,  l>i'cnn«c  the  bitter  is  a  iixture  In 
itaelf,  wher^4<<  tin-  former  ran  Ik  moved,  one  bono 
■pjn  aa.i:bcr.  by  the  muavlv*.  The  hiunnn  frame 
work  wuinld  allow  the  boily  <o  collapse  were  nni 
tke  maii^leis  ever  r-'ady  to  control  its  action  and  tt 
Baintiia  il^  varied  iv-lnre*.  The  erratic  move 
BMU:i  <  ■!  a  ilmnki-n  man  siurx  wi-Il  hon-  much  thi 
nin^h:    f.-rm    dvpends    npon     control    over   thi 

T>.'  !:rii<r>t2Dd  faow  phyaical  development  mavbi 
itiMliX-:  by  ]<oiiiun.-t.  Wf  muft  consider  how'tlii. 
b.t'tf  p-v.  At  l.inb  rhe  ends  of  oil  the  long 
i_.      .  ...!_:..  .-.:-  .iriginal  caitilagin-jui  state, 


ttf    r 


:  Uing 


ThoiH 


ends  oi 


Hit:    K.X.;-   ...out    ucuig  o-^ 

indi   XV  rcjdiiy  mmildeil   liy  uncrjnal  pres-iui 

■-    -        a  dirv>''ii-n  Wing  chwked.  while  .. 

ai-.Tid  in    another.     In  early  life 

»  !i.:itl'.p  in  these  cartilage  ends  of 

if  r..-.iCj  become  complete.    For  i- 

;i.;,;:i-U.ne  thi-  hend  is  not  united    _ 

LI    ;l;i  ei^hieenih  j-ear  iit  life,  ihe 

:1  tie  in-cuticlh.     In  the  leg-l« 

r.  ■:  .lailed  to  the  idiafl*  until  .__ 

•1  life,  the  lower  ends  until  the 

^pine    is  formed  of  twenty 

'■■ii\-i  laother.  bnt  separated 

.-sianenl    librMiartilagc.     Each 

:ir»t  curtilage,  and  develops  by 

vvcral     •Hst'-iu-    puint^.     which 

''..:    Dot  fully  until  uUmt  the 

.'*.    The  ligamvnlt  which  join 

:  in  the  >ke!et<in  are  weak  in 

.-■lit  also  are  less  able  to  support 

.--!.■  Iif«  than  later.    Tfaju.  during 

!■■  i-  !l!ii.l  f.ir  freo  movement,  fur 

■  »i".iv;:T  «..  r.r,:,;r:i;  •'>  the  young,  but  not  for 

ti::;;ng  U-:ii  tLi-  weijht  of  the  l>«4y  in  any  one 


""Tti 


tbir;*:-- 

the  l..n*-,    .  ,... 


LIVEBPOOL   ASTBOKOHICAL 
80CISTY. 

I^HE  opening  meeting  uf  the  teasion  lit^.'>-0  was 
held  on  tictoher  in,  Isaac  BoberCs,  Esii., 
F.R.A.S.,  F.G.8,  the  president,  in  tho  chair,  in 
his  opening  remarks  the  preaident  aaid  that  the 
society  during  the  last  two  years  had  been  veir 
'  '.  The  number  of  members  now  evcaedi 
_     ,  of  whom  are  non-reBidcnt  in  Liverpool, 

The  society  included  many  hard  and  careful 
workers  in  astronomy,  and  we  may  cgngratnlatt 
ourselves  that  it  is  now  well  known  thniughout  the 
world.  The  chief  astronomical  event  of  the  year 
is  the  appearance  of  a  new  star  in  tlie  nucleus  of 
tho  Kcliula  in  Andromeda  cm  the  ^rd  September. 
ifo  enainiued  the  Nebula  with  his  Tin.  refractor 
by  CiHike,  and  photographed  it  with  his  ^*(iin. 
reflector  by  Gmbb.  The  refractor  showed  the 
star-like  nucleus  very  sharp.  The  npectroscopc- 
showed  the  well-known  dull,  continuous  spectrum, 
without  any  bright  lines,  iirven  uhotograpbs  were 
taken  on  the  some  day.  The  photographa  show 
elearlv  that  tlio  atar  and  the  nncleiis  are  not  coiu- 
cideat.  The  whole  Nebula  is  about  :|-  of  arc  in 
diameter,  is  b  nearly  circular  patch,  with  an  unde- 
fined boundary,  the  star  being  at  a  little  distanct 
(about  its  own  apparent  diameter]  to  the  south- 
west  aide  of  tho  nuclcos,  and  other  dilferent  pholo- 
gruphs  conhrm  this  deacriptiun.  The  drawings  of 
this  Kebnla  by  Argelander,  Itond,  Ufapio.  and 
Common  differ  widely  from  each  other.  Mr, 
Common's  drawing  of  the  Kebnla.  publiahed  in 
A'lifure  on  the  1st  of  this  month,  correaponda  with 
Mr.  Roberts'  own  phutographa,  where  the  Kebula 
appears  aa  n  alightly  oval  patch  of  light,  Thi 
drawings  made  from  eye  ohservatuina  should  diffi 
widely  we  have  ample  experience  ;  bnt  it  ii  di 
api>aintiDg  to  find  pbubigraphs  differing.  Tl 
dilTvreui  instrumentB  employed,  tho  scnsitivene 
of  the  plates,  the  time  c>f  ctponurc,  and  the  sta 
of  the  almospbcre  may  account  for  some  of  thii 
bnt  we  may  aiiume  that  the  KefauU  itself  hoB 
changed.  If  these  photographs,  i 
do,  are  not  mihinterpreted,  tbeae  c 
startling  character,  and  the  quastit 
•  treat  impc    '  '        ' 

v.  H.  «. 

tributedn  pa, _,__    _,  __„ ^ 

■w  star  is  in  the  Nebula  itself,  and  tho 
are    the    oonclusiona    at    which    ho 


leresting  and  valuable  papera  wei 

WESTEBN  HICBOSCOFICAL  QIO. 

THIS  club  held  ita  first  meeting  ferfcnr 
aeasion  on  Monday  at  the  honae  rf  &  C 
Karop,  Eaq.,MJi.C.S..  the  genial  aecretandlr 
QufkettClab.  The  subject  for  Ulnstntain 
"Diatoma."  The  host  pave  a  abort  reniwrf^ 
was  known  of  these  widely-diatribnted  ocpa^K 
Se  pointed  oot  how.  thungh  once  rtlcgrtid  t> 
'--•.  animal  kingdom,  we  now  know  bam  it 
ithod  of  growth  and  foud  tliat  thev  an  m^ 
r  forms  of  vegeUhlea.  Their  great  valoeliii 
tnicreKopiat  in  the  past  vaa  dwvlt  upCB,  t^^ 
.hat  in  attempts  to  define  their  excacdinglyaMi 
markings  they  had  brought  about  the  ccolBfll 
improvement  of  the  lenaos  and  of  much  tflit 
jubstage  apparatua  oaed.  It  vaa,  however.lil' 
regretted  that  till  late  ao  little  real  ialer^B 
iken  in  the  living  diatr>iDi,  and  s>?  Titde^ 
iken  to  make  the  micro>ri,jit-  a  hi-h>fiaiit^ 
.ent.  Even  DOW  little  U  ku.^m  i-f  ilie  miillf! 
_ation  of  diatoma  otherwise-  ihiii  hv  rnbdirin*! 
That  soma  other  method  tini-t  Ire  used  iiiclacJtl 
i.hey  would  become  amali-.r  and  I'mailFt  l31  A  J 
race  waa  extinct.  The  mian- by  which  " 
from  place  to  place,  oftvn  )>ushing  » —  —  _ 
larger  than  themselvea,  i.^  iitterlv  onknoaxBI 
extension  of  cilia  or  pseuriopodis 
iibaerved,  niir  has  aay  nrniion  of  i 
iritnessed  such   aa  woulJ  U-id  our 


c  'ij. .: 


.ir!ni.uv..ni-dir«^ai.«i  isirfrfiort 
\:  i,.[:v[|i- :- natural  1o the  vouug. 
;  .vn-c  :.t..,>,t.  and  pUy  aiiif  crawl 

aL.d  when    in  health  are  acldiai 

-..cp. 

ivj-..-  f-  thejke.1— fir  instance,  if  i 


(1)  That  it  is  highly  probable,  nay,  almost 
certain,  that  the  Xciva  is  in  the  Kebola. 

('.■)  If  iiptiual  effect  is  uf  any  value,  that  it  is/nr 
.fvr«  in  the  Sohula. 

(H)  That  it  is  a  second  preceding  the  present 
nnck-iis.  and  ia  slightly  aontli  of  it. 

( Ij  That  iu  colour  is  bright  orange,  thoi^h  it> 
variation  is  probable. 

l5)  As  regards  the  Nebula  itself,  that  its  nncleni 
has  brightened,  and  the  whole  object  is  brightri 
than  funnerly. 


of  snbdiviaion,  illustratin, 

ididca.     He  stated  that  tli< 

ikea  it  now  pretty  eertu  j 

irkings  are  truly  holes  i. 


lennero^ 
iratetLBU 


Kumerons  diatom  ali.i.-*  were 
Messrs.  Baitlett.  Gwinnfll,  Kirop, 
and  E.  Hwain,  and  fit-]i.yf.  Sp 
fosaitiferona  earth  used  l<>  iit,»rt 
in  the  manufacture  of  dyn:iii>i!e«er 
Gwinnell.  These  were  Kin  to  con 
diatoma.  Some  live  cattlt-  tii-lu  wc: 
the  hon.  sec.  The  next  mceiing  o 
be  on  Monday,  Novembtt  Uni,  "— -,j 
Thudichum  will  introdnee  tbe  BabjoBttf^ 
legal  and  Chemical  Mieroacopy." 


inpapei." 
alio] 

-2^ 

termediat^  proportions,  1  ..i  ^^>ld«3llgMj*^ 
be  provided  with  an  almiii'.iium  top,W»^ 
the  solder  is  rubbed  on  .  F.ime  nfi 
rerised  kryoUte  as  a  Snx.  I  found,  Bl 
.t  does  not  aid  mnch  ;  i(  i- 
operation,  anyhow.  Still ,  v 
practice  one  con  succeed  >' 
copper  can  be  left  out  al*  - : 

connect  the  aluminium  j^I.l...^  -..  — -^ 
firove  battery,  when  S.i  Jt^.n  ago  I  iiiw 
substitute  alumininrnplaii"  for  tbenW"  ■) 
platinum  plates  in  tht  porous  oila  M 
nitric  a«id. 


\r? 


V^'<A.y-.M  yf/;HA?.'JC  AJ.'D  W0?;LD  O?  KTE^.'CE  :  >V..  Lf'Tl. 


Oct.  33,1885. 
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\f./w*f  V.  i\  Tjrrf.    *'/=.  ^'r^ii;  -j^* 
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'  ^ 


»*  •        ■* 

'/    V.   . 

f^rft  0.',  'J/*  ••,   • 


ir2f.«^e«:s::i*.    ?<;ib£:iaHnb  siAks'Vs  axv  quite  Um 

./•■>•    •■i-.    4    * •.,*,.•■    *    •.*.-r,r.r^'   ;•*•:-:. ^i:  i.-"' r-T-u— .jt^        2i    larf*"^   v.-    uiSit   part    of  ihc 

; ■'•;/■:.  -.f  J  •..-.v-.^'.rv..^?  •-.•.»••:  »•»*-■-■»<  t  I'.i.-  f .'.-  v^-.r  -^i>",-ri, .  ij-jLi'-L*    ▼ija    fisiL*   »3z.   tie-  dxAooverj  of  new 

*  ^T*  *-r-iT  "-t-ffi  ij«t:T*-w£  iz.  K-f^t'vi  ms  ill?    Y'.t 


t-f   f» '. ,/ 


*. 


/■->•,  f-\ft'f'.-.*.  '/f.  ;a./' 


■-  /  *',*'.  */(r;.'./     •  ♦,  .  •  4.#' 


#  ■    *  ■  •  * 


TAf 


/       V.     '.V*    '#.']    'f. ',./.•• 


r.i  .»■. 


It.  fx/.* 


'//f/.»   '."J-.., 


y,  ^>//.      ./-.».  */,^ 

»//  V  */  *.    if.* i*. 

tt.  •**:  •*«  t**t .  It 

*   J**.'  1-tf*i»t   '/.'..    *Af    li :*/.},, t,"/i.  i.tu>»'M  »;*>'. 

44rw  n'  **.  tthll.'  r,**  'l.^^i  /*fi\t//»'  iti  t**/\iU'/  It.  \tt*: 
fVitfrf/'«  *fft  .-  */.i  f»*oti  f*fV,  w.«.k  jr<A.<M!.'.ri 
i«  *y  ^^^'l•i  Kr/ I   /    '«..•,]#.«    w  */»  f'tj/r*-'.*   iTt  ♦.».«: 

W'/tl!'!  «|/  tttUt.tl   H     frr.'ii.  f  »,»*/Jj«./<  »tt,**UU*.  'f1  *.tt'.'ttt. 

\'f*i*fit.       tU 'i*i*  f      "f/    f' w    f#''//f|«"    wjJI  ►.*.  f'/'ir.'l 

t*  ttnuty  iiiti>»  un  iiy»t»  *h*f*f-  Yih'f  iiufKU*.  I*,  i^f.'l 
in    lii'ft.    »\h.-/*     i'.    t\'^*    I,'/*,    m  tti    will   wh'ui'f  *'t 

*t*  Kf,tf*  Htft  :.M<ff,|.t.  •.*,  'ft>li  WtK  »ij  *.lt:  J;*.».i'- 
^tti***  '/t    lit*  \*.  f  If  *  \'i   t'AloVi*  Oi'^l  >/*'»'•":  ■//•; 

*  •tnltl  i\t$  1*|ljf//i|l.  *\n  It*  inly  Iff  t.l,i-  t\fitj\  \AU)fl'i-*V.*'* 
\.\iH*.  \f  ti».*  ¥n  triy)i*  t',  tytntii*:  Ui*  in,  t  f^>ii'l.  of 
ftutm,l'tv*  >j|f«ffi '/.fi.ffif  ill  |f««rr'('l(ir«-,  tin'l  \/t*-Mi  hwi 
<hfi'«  mu*l  oiiioii..  tiiii.  )^/ 1»<:  «|i||t^;f:uri'J('l,  f  M>i'fiil'J 
/"I  J<  mi  III  I  h  ii'l  if  I  vii  If  ft*:  t  trill  jtij/tily  I'll'l 
MfMf,  «ffi  iJiiil.  ii««<riifil  I  Wjij?  n*.vi-i  t.'/  L;iwl>'  un«fth<:r 
4  .'«ft^  J«  l.f.f .  fi  til  IS'imIi  iiii.F<  III  rny  lift!,  lirjt.  f  rriri't. 
f<:|i«.Hl.  frUnl.,  in  iih'l.  I  if'tfnh  i,y  p.nyinf/-.  iJjaI.  t.Jji- 
|fr"rit-<i  jiHil  ot  t.\n  tiiUlii  A4  iiii  whi/:h  f  )i;iv'-  h<'''ri 
«'fMiifi«>fil.jri((  )«  it^lffiir.ilily  i/'H^i,   hri'i   worih/  of  tilJ 

Atl4i||M«ff|. 

"  A  <'<fMiiLuiil  III  u'li  f  ■  (nwiy  UTi'.li^  \u  \>\)  rnriy 
f'liKl  Mil-  ffi/ily  l.<i  "An  Arii.'ift-.iii,"  iii  p;i i i»(m ;ipli 
f'lMf  hIhivii. 

"J.  M.  (!."  (<|iiiiy  ii/Ml'J,  j».  I.'fl;  lukii  liuw  l.o  fiii'i 
flfi  fflfjti  I.  ttirit  I  iiiirifr  wlii'li  ii«'  iiiiifi-rflu  Ut  nwy  : 
**  \  hiinMr  will  II  iili'iiiln  i\  |.i  !  "  "'I  )iii  Hwoifi  IijiimIIc 
In  I'liriim"  (nil  .1.1  11,  riiii<M  t-1  fMiwlnvrXy  I'.aWfA) 
In  id  iw lie II  lliiil  (Miinri  lliil  loii  lifiil  t 'litmifiiH-iii,  uimI 
Ik  (|liilM  \h\\\i\i-  In  Ihi  fiiiki'l  i\'H',  I  Nl.f(iii((iy  nmn 
|H'i-l  lliiil  yiiiii  r  iiin  if|>ii||i|i'Ml.  liliN  Ih'iiH  l.fyuiff  (o 
lilnh  h|i  l.lihi  |r|fiiiiiiii  ilnNhii-  wil.li  fur  t^iNi  liiffli  ii 
|i<iv¥i>i,  ll<>  will  liri'l  iiiic  iif  IIU  oil  liin  iiiHlriiMH-iit. 
iiiii|il<i  Wtfh  il.  Ill'  will  Ni<i<  u  HU|i<M  li  iiiitHt  or, 
rNtlii'i,  Iwii    Ml II nil  It    ill   rniifi^iitl'V     ''f    KfiirN  of  llii' 

II  III  vniliiiin  nl/c.-i,  iifi|;rr|{iif  Ink  In  hi'iMiilfi^  lliiclri, 
i  III  iiiiiiliMiM  iif  I  III'  pMiii'ipiil  liltiNl.nr  liriiiu  iiiiMili  Lin- 
llinlii  iMiMn|i|iiiiiiiiii  III   (liii  l.wo.      All  «i^<|iii>iiL<«  olijcrl 

III  H  Nlilttll  |ii|iiiirii|)i<,  iliin  ill  II  liiif(ii  iiiii*  lii'fofiifN  N(» 
iHiii  volliiiiN  lliiil  In  my  wlioln  i<\jii<riiMii>i<  1  iii'Vur 
UMIhmmIii  I  iiiivniM'  liio|ilii|;  ill.  W.  for  Min  liriil.  liiiir 
W  tl  limit 
iIuHhIiI. 


iMIIKIMiil  I   MilVniM'    liiohllii;    III.    \\.    lor    Mill  iiriil. 

vtlliMiil    III!    iiHiii'il    i>\i<iiiiiiiitioii  iif    woridiT    liiid 
IuHhIiI. 
A  l^nllow  oflho  Utiyiii  AHlroiinmlunl  Booloty. 


TIIK  ANDliOMUDA    NKRULA. 

|'.*iiH>;i.|  In  \x\\\\  III  Mtoi'  '.*IMi;,  |NMiiiii  u  fi<w 
lliiiiM  III  I'liiii'lu'iidh  ii|Miii  (liJH  milijiM*!.  Tin*  wi-i(rr, 
vrhiMi  iiTi'i  I  iii|'i  III  III",  iii'Kij  iinl  liiivii  IrmililiMl  liiin 
•iilf"  III  piiil  I'll  iiKi^Hil  l)iiiHNiiiint|iliiilii>f  kiiowliHlKi* 
wlirii'  H  tliH'ii  mil  ixInI,"  liriiaUNi«  no  kiiii\%-li'il|{i>  \ihn 
|)lllllliril  wIli'lH  lll\tilriy  n\\\\    riM^ltN.       Ili>    HIUIIUMtl 

lliiil    liiri'ii>iii<i<    \\tthiiul    roiiiulaliiiii.     My  ii'iiiHikii 
«iiio  n(iii)il\    in<i'i«t|i-,|  iiN   iiii|iiiry  niui  HUKKt'^'tioiii 

PIltnlilH    I'litill   ii|i(lrill     lIUIilOMilOIIN   iiuly.       j/iir/    llllti 
t>iiM    Mi>r  \\ri«>  (hi' lnui'i  III    iiiY  rniiiiiiuiiiiMititin  ;   lull 

III  llll     Wl»\     lIRniMllXi-  llitll     lIlUNti    IhiUIuIh    Ih'OII  0\ 

I'oitilttl,  fnlU  iinl\  utMiliI  Im^r  )iri>nilti«|i|.t>iH{.    Thi' 
liiiiiMli  ul'  Ml    IIhImii 'i'li  iituikrkn  iM'rtiiiuli   ilom  not 
A(ttlliiilii  ti  ioi\  hi!;hnii>M\i<  to  A  foUttiv  roiitriliiKor 
111   voiii    istluiiniv       V  i'ii)intr«l  oiilii'iHin  ia  lo^iti 
iiiiitti  ,  l>iit  II  loNNtMiiii;  tni|Miliilu»u  i^t  uupAiliniiiru 

i\   iiw    ■  ■ .,     .  ■    ouHi'    IIuiiVh  (ho  hviij*   of    tho 

Ut'M    »K:\\    ii  on  \\W  Ollli'l    Mill-  o|    (ho   N|>1miI;I.    I    lUUi>t 

lii,i\i*  hull    lo   tiiiox    hi^  own  opinioii  ;  l«iil  \xouUi 

JIInI    tU«)IIUt-  I  |H   .1     III!  iP   if    (h;l(    h\|m(hi'Hls    |>   ooi- 

uvl,     woiiUl    »h,'     V.'x.i.    thioiitih     h.i.N    Ui-ImiKmi^ 
ui.tdoi.  .-•j'ls- »•.  Willi  w-x  ,itvul«*«l  ituil  A\'M  Ni.ir  hko 
«mthiio  '     \\  .»:iM  11  iii'i   i.nht'i   |MrM-u(  (he  .-tpivui" 
fk\W\'    uioio  Uiid'.x    .ikiii   (,«  x\w  olii  iuh'liM).>  \x  Uu'h 
i«>in.tiii«  li\<sl  |M  i)i,-  '.lusi^i  ot  .M  M 

Oil  ihr  '»ih  N,  j'(,iu)',-«  \\w  A''.»h;',  of  ihf  now  •.{ar, 
li»  nix  o\»'  IV, -.ut*!.',!  ihil  ^^\  ,;.»%  '.\<hi.  noithot  i,,i 
uoi  \oJ5x'W.  I'lji  wtiMivli.  xU^V.tV^  ti!;<\^l  with  K»:'.\  . 
now  <tioi  ih.'  r.'.i»M\.it  ot  .♦  iv.,N;ith  s  ol»«oMrti jo:*.. 
II  ♦proi^x  o(    I'.'.  .A.-,  .N\n\j;'\  ,i,-'.'.,-At,-  I'i'.u*  (nil. 


TUK 


S.  S. 


'..A  ■->. 


*.  .• 


I    :.vt.'>*-'; 


-'•*:.-*•_•* 


•'  '■   ^  « 


.'.    5*=:... 


0-. 


v.v  : 


IB  IT  A  BtTH  OB  AH  ZABTH? 


z    •  i.-     H *-•>•.- -.  t ;  -rx  ■•'.Ti -iie  r»o  ,'»3i*<  Clkrk  i»cst7*.4z:Atio.  PiA»ilrh 
*     i»*^j:y.z.    .-    :li.*  -  tl*  -zuul  **VLr  •'.  Pr^r^.c,  5*  *»«^d«  lo  be  reckoucc 

*  L  'J.  jm  p&ir   -:z.-t'cinsir4  ^  fr^oheTaere  about  <■  i' . 
'-'    H*.".-:l  j    -  p4l*  I  I   itli*^-:  .    T«   ;ci*  ""tji  discoT«r«d  br  the  I»i4 
fr-.  '^^yi.  :■--.-.  I ;  Xr.  Biri  wfrt    :&-    .f  ti*  saf  j^rttmat^'silTtrH.*. 
lii  I  rluM  =im.T».    Tbcr*  if  iI*:-  azi'Xher  thing— -til. 
Til.-:  v:*  f£T.>;..:cr-guLSi»  7fr£cct«>r   'of  mny  siie'i  » 
:rcL:an';iT«lT  &  £!>:«£■»;£  hiTeaiion :  ukL  the  £eM 
\t  i  :*;■•.  I  *-*tAr  '■r:,rk  £u  r-*«a  *•:>  threshed  out  ty 
1.  O^  De.  &:>i  bv  Mr.  Bsmsazn  hizoself.  that  the 


iKt'lLXl  "BotJt. 


:;'• 


— T"*'.  »*.A*.^Tr>:'.*.4  ^'jf^w  t^j»  r^TT  star 


■'«? 


/!*•  Ti'iiKT  *:fi:.tl *•  .'i ».4'../#.'. . 
f«rr*r.'-*:  V*  ??,*♦.  f^-r.'.r*: 

l\.  Sow.  tfr;l,V,U^  \z.*:>*i  wi'b  two  r.'.'^.-*:  f^.'t^.  ta^t 
j*.«  %\,\:v.'\',  IT  VK  t^fi'v-k'.y  it/X.iA%.  ^zA  \las.  it  ^ovf 
ttA'Ur  U'i  f'^'i'i  in  ui  th%  hi'.*  x^y^  •rrr.it^«  at  f r»t, 
I  *'i\,iti\\  •.Lit  it  ift  n'/t  v#  pro>**Mr  th<i  binh  '.^5  a 
»ij£i  %.•.  of  a  pjafi •rt ;  •hat  !•>  c'y..l:.'i:f  cnut  iLay  >>t 
«'xp'','t«-'j  ►'//h  t-f  hi'J*:  jta  ij;(ht  froiL  n.<!>  for  ever. 
ISijt  jt  r/iJiv  jridi':at/.-  the  naiic^nt  Anriroaaodan 
»y*t*/rni  *>/  ^/«:  foruiiti'^  v/rr.<;Khat  iike  our  own.  in 
whj':h  )Mt*.ii  tU*:  hiftk  of  '«f;n<.'^i'!  md  th«  aetrfmoioer 
Ka^'«:  t'-IJ  im  that  f.unh  i/jJnor  f/<Kli';ii  as  oar  globe 
'•xHti'J  >i<:for«-  th'-re  wan  yt%  anv  nun.  If  theotject 
r'.-rnajri  olf4i:r-.;il/ii:  a  year  anrf  a  half.  I  expect  a 
parallax  Vt  \,t-  found  *:xt:*:*:*\iwj  that  of  anv  star,  an 
t.h»i  Ari'iror/i<'fi:iri  can  hardly  he  donhted  to  he  the 
ri'*;irMit  of  ii<:hiiliK.  and  why  not  of  extra-a/jlar 
ohjf:«'tN  in  g<;ri'Tal  ?  Whenever  it  may  reach  the 
»tage  aimwc ring  t/j  the  '*  fourth  day "  of  our 
O'rn'-MJii,  and  evolve  a  pcrmancrit  f>tar,  perhaps  that 
mny  he  of  firiit  niUKnitUfle,  rather  than  fading  in  a 
month  from  iievi.ntTi  to  tenth.  iSut  we  can  hardly 
hxfk  for  a  rHiahle  parallax  nnleriti  four  iXi.sitionM 
nf  inl'-rvalN  of  half  a  year — nay,  AiigUKt,  \>M\ 
Kehniarv,  IHMiJ,  AugUMt,  iHKii,  and  Vehruary,  18X7— 
iirf  ohtained. 

l/ihOi;i.  S.  L.  Qarbett. 


48   OASSIOPEIiB  — NOVA   1885— LABGE 
V.  SMAIiL   TELESCOPES. 

[iM'mm;.]— Allow  mo  to  rail  the  attention  of 
LhiiNir  of  our  ol>Mi>rv<!rH  who  i>oHHeHii  large  apcrturcK 
(i)    I  lie  doiihlii    Hiiir  -18  CaKHiopeiaD  (/7  •'>I'<),  on  I 
Nhoiild  niurh  likif  to  know  the  jireHent  dintancc  of 
IhiN  p:iir.    The  latoMt  nioufiurcH  with  which   I  am 
a('i|iiiiiiit<*d  arc  the  Hiihjoiued  hy  Do  and  /J. 
Do     LMi.Vr         \'{)ii"         lH7H-(}y     (Iw) 
/<      i»r,p.i         1-01         IH7H-70    f;i) 
l^       l^rO  (r-70  lHHI'(i7     (1) 

Ah  l.ho  niagN.  aro  IH) — 7''),  it  Hhoiild  be  an  easy 
piiir  with  a  iiKMhTiiti^  aperture;  but  I  think  the 
iliMlaiii'o  hart  greatly  diiiiiniHhed,  iih  I  have  not 
Ki'i'n  it  fiiirly  uivided  al  all  thi.H  Hoanoii.  The  prin- 
cipal Htnr  huH  a  large  i)ro]M>r  motion  of  0'107"  in 
'Ji'i'.i'O',  which  wouhl  Iimik  an  though  tho  doon^ase  in 
(iJNLaiioe  wuH  eauN(>d  hy  ]>.m.only ;  but  in  that  caae 
il  iniiMt  have  heeu  a  >vido  i>air  dome  vearH  ago,  and 
riiiild  Ncareely  have  hoon  overlooked  uy  1\  0^,  and 
other  oliHervrrs.  If,  on  the  other  hand,  it  ia  a 
hiiiurv  piiir,  the  i-H])id  deoreaiio  (if  such  has 
lUMMirred)  may  have  hoen  aeoelorated  by  tlie  proper 
motion  of  the  large  st^r.  1  ht>pe  someone  will 
inoiiNure  it.  and  re|>t»rt  the  re.iult. 

In  aiiNWiT  t4i  Mr.  linHikii's  inquiry  as  to  tho 
onlonr  of  Nova  IMS.",  (lotter  *JIK;hi\  1  found  it.  on 
S«»i»teiiihi*r  Ith.  alniut  I'l*  mag.,  and  dei^idedly 
riMldiNh  yellow  in  iMlimr  (not  unlike  Arcturus). 
.Vh  it  hat  lost  light,  it  haM  apparently  changed 
iMlour.  and  when  last  oliiierviHl  on  the  7th  inst.,  it 
wan  rat  111  at  nliinit  10  mag.,  and  bluish,  instru- 
nienlit  IO\iu.  i Silver  refli'ot4»r  and  ,'Un.  Wray  ashnv- 
niiitio. 

With  reganl  to  Mr.  Hnruh.'»m*i«  letter  on  p.  117. 
1  think  it  i#  a  uiattt>rof  universal  regret  that  an 
ohi»oi\er  gifted  with  srnoh  phcnomoual  ivm-er*.  and 
of  snoli  undiMihltHl  uivur.iey.  >honld  nave  apj»a- 
roiitl)  rushed  \o  a  ootiolusion  without  duo  eim- 
oideViitioiK  0\\  the  matter  of  "  li.irge  v.  Small 
V\vrtnii*'»"  I  will  not  tt»ut*h :  but  I  must  #,\y  1 
oanuot  MV  the  basis  of  the  :is<ertivm  th.it "  Hefli-eton* 
;ir\»  mil  1 10  M*  urn  My  iuforior  to  rcfraotor*  in  vU-Iini- 
tio'i."  whi-n  t lie  writer  thertN»f  h;is  had  no  aotu:d 
o\po;».o'.uT  of  tho  former  do*^'ription  v^f  insira- 
uio \\\ .  M  >  ow  u  0 \i vr iouoo  of  ro :"r.u'tor*  lermiu.it o* 
w '.'.h  .\\\  >\\\.  i\H\e,  !»*»  t!'..it  I  ;'.!::  ^Mtair.ly  not 
o,',:..';:'.od  to  s^s.iW  ot  .in  iv.>:r;i:::o'.i:  like  the 
I'I'.i. ..jCo  1  > ■;•!•..  Ko.cardiu;: ror.i ovr*. however. :hore 


\  V 


NOVA 

dix^l'.'.  ■■..«  '»  »'.o.' ..•.,s'*s 


IN 


>  tt  ',o:*. 


ANPKOXKPA. 


■\  w 


\v. 

I    v«»    •..   w  ■..'•. 


^  a£  a?«'>iiU*</jr  fccic  vair  i> 
I  h&Te  n*>  Teafc>n  to  oe  dk- 
vrx.  SIT  TrJTTVJT  »«  th«  star  discs  in  g«id 
air  are  'fj'kvr'.ifrzjly  surp  &nd  srsAll :  I  have  k«b 
,i  fA  veil  oc  rv-:*  c<euj*jsi£  this  leaaon,  and  it  wiD 
divide  d^>wn  ^>  •>•»  when  the  definitioiL  is  neidy 
ia  a  way  whidi  would  be  difficult  to  aorpaaa  by  u 
kchrcunatic.  whether  rr.ade  br  Alran  CLirk, 
C'j»>ke.  or  anji^zie  else. 

Xennetli  J.  Tamnt 
Letchford  House.  Pinner.  lOth  Oct. 


THE  -BAPIX)  XOnOir^    OF  THE  STAB 


[241«i«7.]— I  AM  afraid  that  Mr.  Pcnr  s  explaiu- 
tion  (letter  *24j^4^.  p.  It^'j  will  not  avail  him  modh. 
He  BOW  states  that  he  was  aware  that  Dr.  Gope- 
Und's  measure  was  expressed  in  tixne,  andtkit  nu 
reference  to  it  as  1*6  was  a  mere  misprint  Bvt  if 
this  were  so.  why  did  he  draw  the  o(Miclii*iaa  in  hii 
first  commniiication  to  the  Time^  that  the  itsz  vis 
in  rapid  motion  ?  For,  although  his  own  mann 
is  given  fpresumablr  by  another  misprint)  as  if  it 
were  seconds  of  time,  he  must  hare  been  mre 
that  it  was  really  expressed  in  seconds  of  arc  Un- 
douljtedly  I  have  had  enough  to  do  with  printznf 
to  know  that  it  is  not  always  possible  to  get  thogi 
printed  correctly ;  but  a  writer  generaUv  notioef 
mistakes  such  as  these  before  anyone  we  docfc 
Mr.  Perry  is,  I  ^ink,  in  error  in  saying  that  Ui 
second  letter  was  not  inserted  in  the  Timet:  it  duly 
appeared  on  the  22nd  of  September,  but  it  f  ailedli 
explain  anything,  and,  by  not  withdrawing  Il» 
strange  assertion  of  the  star's  rapid  motion,  in- 
plieitly  repeated  it.  It  stated  tnat  he  did  noA 
understand  Mr.  Lynn's  remarks :  but  had  th«i« 
really  been  a  misprint  in  his  own  first  letter,  snrdj 
Mr.  Liy*nn*B  doubt  respecting  the  accuracy  of  3k 
Perry  s  observation  would  nave  been  inteiligiU« 
enough.  What  did  Mr.  Perry  mean  when  he  sud 
the  star  was  in  motion  ?  Mr.  Perry's  bitter  wordi 
rcHpecting  myself  hardly  require  notice ;  as  nwij 
a  month  had  elapsed  since  he  made  his  remarkaUr 
assertion  in  tho  columns  of  the  Tiniejf  without  ercr 
withdrawing  it,  the  charge  of  •*  haste,''  indecent  « 
otherwise,  was  rather  wide  of  the  mark.  I  sent  Xr. 
Perry  some  two  years  ago  a  list  of  his  own  doabli*- 
star  observations  compared  with  thr>8c  of  other 
observers  at  al>out  the  same  ejxxshs.  and  in  x«^ 
he  admitted  that  his  distances  were  faulty,  onaf: 
he  thought,  to  some  looseness  of  his  micromcttr 
screws ;  p(»sibly,  he  has  as  yet  omitted  to  tijjbtv 
them.  I  assumed  that  his  micrometer  was  smbi 
faulty  than  Engelmann's,  because  the  Leipsie  «b> 
server  is  a  man  of  world-wide  reputatKm,  and  kH 
probably  made  one  hundred  measores  where  3b- 
Pony  has  made  one.  I  may  tell  Mr.  Perry  tkit 
the  calculated  angle  and  distance  at  u\  Hemlii 
for  1885-5  are  285*0' :  0-8u  .  Mr.  (^Medhill's  dirtiDM 
in  1874  is  a  mere  estimation,  and  it  is  evident  froa 
the  angles  noted  that  the  star  was  'not  renllv  MA 
double  at  Rugby  or  Halifax  from  1871  to  I87i  I 
referred,  however,  to  Mr.  Perry's  distance  meanrei 
generally,  when  compared  with  those  of  other  ob- 
servers. H.  Sadlsf. 

/I  COBONiE— 67  AQirmS  — ASTBOVO- 
MICAX  NOMENCLATTTHE  Ain)  AB- 
BBEVIATIONS— EBHATA— THE  NOVA 
IN  THE  ANDBOMEBA  KEBULA' 
••  100  TO  THE  INCH,"  &c. 

rjr.K'S.j— Ox  the  Hth  of  August  I  oViserved 
/I  Corona!  and  found  it*  mAcnitude  .>-2,  equal  k 
o  IJixiti*.  Afterwards  1  lv»*^k<-d  over  my  previow 
tihsorvutions  of  thi^  star  for  the  pUTpi>*e  uf  cojn* 
p.iri*^^:;.  ar.d  w:.*  sv.rj^ris-ed  to  see  tis:ii  they  dx?end 
inter  #e  by  the  lie*:  j^rt  of  a  m.;^nit;ide.  as  1  hid 
r.v^  knowleisge  thit  the  *tar  wa*  supposed  to  b* 
variable.  On  turuin^  up  Mr.  llv.ne  *  -latalog* 
of  Su*ivvt*^  V  aria  "tie   Stars."  1  fi>::Dd  it  tniati 


>    :;.'"  doui-:    •.:;o\    ure  V'^"-*'-.^    f-^vvv::!''.*  to  i  a*  X.x  V.'l,    It  is  enterTC  there  on  the  acthuritydf 
.i: '.'...^^V^'f  •'"*»'••>•'«■•• -^w^'*'-  »-i^"  >it  •-::.*  :.»  :*.'.,  n  as*  ^  Mr.  Pr^r.k*,  w'i.\  in  !>?<.  f  usi  il  only  ti  ^*g^ 
.•;'.t  ,:.■%*'.  rr.';\*'.; '.or.  w  ;;V.  i:*.,".;-.;j.;:*.j:  aj>«r:v.rx.  Our    f.iiie,    whili    He:*    i.ki    ^rives  n  as  5  mafBRaok 
,  .:.v.\i:o.  sA,  r*  xVio  ;:'.  ^ ::;/::  :v   ■;      do.:'.-.::i.  :i  :*  a  '  O:;  Arri*.  '\  :S>i.Mr.Gor>:  f.uzsd^  ConxMrbrub*' 

ihir.   :    !>.:>:    and  ca  March  fl.  ]A3UC» 

iri*:  :I."*  ■-.  :>-.x::  Oiat  cyoweolisui 
S. '.  \    » .-        •!:»»      !    .»  '•.  ,' v.'-»-'\    V-*."^  •  .^  ■'......  M.    i; '«....       ....    .  .  ■•    ....     I  ^— ■  :  :l;:v  ir.  •jii-' >tar  hs*  been  owls  Mii 

kM   i**'iV  \.'V  *M         I  ■'•■••V         vk  *%  ( ''*  ■■'     x.*>^**  >•  %^>' V       ••'^■•\,'^*«.  .^  ■  *  «^«-""  *^«.>    **.**v'.>*<  'V.^  ".v*>^^.&T  1  *  **  **  11  **  ■V*    C^A^^BS  BBBHMHH  JB   bHI 
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olMerTationi.  There  is  one  thing,  however,  that 
I  have  noticed  aince.  trhich  I  do  not  qaite 
tindcrKtnnd.  In  Bftiley's  ''  Staig  in  their  Coumei." 
tbf?  Duignitnde  lUBi^iied  to  fi  Coronfii  from 
Argeljindpr  and   Hcig  ia   cortainl^  "  o,"   but  the 


Jllutia  I 


not  T 


eh<,«-, 


conld  h»ve  bean 

fomrd  the  detalli  iif 
but  may  my  jn»t  now  that  they  iiecm  U>  imiimte  a. 
range  of  vKriability  from  4  —  >i  to  S  —  G,  luing 
Argeljindcr'a  notatioa.  .My  ubBSrvatiun i  of  f  Bikitia 
do  OQt.  1  think,  sbuw  any  tluctuatiuUH  in  its  light. 

In  '■  Colsatial  Oliiocti,"  Webb  drawn  attention  to 
the  poisible  variability  uf  the  coloum  of  tlio  com- 
ponenti  of  .■>"  Aonilip.  From  Smytho  he  takei 
''  bine,  IS^il,"  and  Irani  Strove  "very  white.  IH^i," 
and  then  civea  obiervatiung  by  himaclf  and  others 
■bowing  tnat  the  xtars  dijfir  in  coluur.  Ue  adds, 
"  Thie  pair  should  be  watuhecl.  aa  two  of  the  first 
obaerverB  haTo  attestwl  the  similarity  of  colours," 
I  have  obtained  only  two  ohsurvatiuna  of  thia  pair. 
They  are  aa  followa:— '■  IHS.i.  June   30.    A,  pid( 


July  _.     __, 

pals  yoliow:  B,  liglit  blue.  Difference  in  tint 
quite  plain."  In  coDni-ctiiiu  with  the  statement 
Uiat  the  diSerenoe  in  brightne»s  waa  about  half  a 
nunitudo,  it  maybe  nuled  that  there  ia,  acourding 
to  Stmve,  enr  magnitude  between  Uin  atari  (5-^, 
6"2).  I  wonld  like  to  know  of  any  otimparative 
observations.  Perhaps  Mr.  Franks  or  Hr.  Sadler 
can  aoysometbing  mure  upon  thcmattcr.  The  pair 
u  an  eiceedingly  pretty  one. 

Writing  of  donlilc  stars,  may  I  aak  Mr.  Sadler 
vhat  in  the  present  distance  of  u  Draconia  ? 

T_   __!.!...   _  _     .  ...    ,    ^f^^,jj    I  overlooked 


In    writing    narBgraph    1    ahovo    I  o»e 
the  fact  that  I  afterwards  noticed  that  /i 


loupoi 


the  I 


Coro' 


is  IIH  there. 

In  letter  ■347nB  (p,  7!>).  Mr.  Cire  remarlra:— "  By 
Til  Andcomedie '  (letter  34'>1)!>),  I  prsaume  Ur. 
Dowsctt  means  P  II  ill  Andromodio." 

It  has  often  appeared  to  me  atriinge  that  many 
of  those  who  write  upon  aatrunomjcal  matters 
■hnnlil  neglect  to  pay  attention  to  the  way  in 
which  they  make  use  of  Mtronomicnl  nomencla- 
ture and  abbreviatirins.  The  science  of  aatronomy 
is  singularly  well  uS  in  the  matter  of  its  nomec- 
clatnre  and  ibbrcviationa,  which  are,  for  the  moat 
part,  simple,  precise,  and  serTiceablo.  Why,  then, 
ahonld  anyone  neglect  to  avidl  himself  uf  the 
advantages  which  strict  adhesion  to  them  brings, 
and  confn"e  what  he  has  written  by  employing  the 
abbreviations,  say,  in  an  incorrect  fashiou  '/  It  li 
na  DDoommon  thing  in  these  culnmns  to  see 
Btruvian  nombers  t[iiiited  withont  tho  distinguish- 
ing "  X"  without  wbieh  they  are  meanlngleHS  and 
nseless.  Again,  what  ia  the  use  of  ooofiiaing 
Piaui'a  himil  numbers  v.itb  Flamatced's 
numhere  ?  "  l'[  AndromodE"  mnat,  of  ctmrse,  be 
Flnmriteed'adl  And.;  biit  it  was  not  tliia  star  to 
which  rifercnce  was  intended,  but  to  Piaiii's 
"  P  li  Ul."  And  thia  inaccnraey  involvea  annthcr 
dement  of  confusion:  while  Flamsteed's  nniiibeni 
Ecfer  til  the  nailtl/aiiuu  in  which  the  star  is 
■itnated,  Piazii'a  have  nothing  to  do  with  it,  hut 
nlatetothejtaur  uf  li.A.  within  which  the  place 
«fthest.-ir  ia  indiiJed.  Therefore,  "111  And."  ia 
not  even  a  correct  contraction  of  the  abbreviation 
whiidi  ought  to  have  been  employed.  Again.  1 
xcmember  at  lca.tt  one  iuituncc — and  1  lun  pretty 
Bnre  that  inat4iinEes  are  tolerably  frequent  of 
thin  form  of  the  evil  of  which  I  eomplriin-^if  a 
nnmberwhich  ahonld,  in  order  that  it  might  have 
bud  niiy  meaniHfi  ill  all.  hare  had  "  1^,"  preAxed  bi 
it,  but  which  waa  withont  thia  BSneutiat  prelix  ; 
luid  which,  to  make  matters  more  confnsiuK  still, 
«iriu  mixeil  np  with  b  lot  uf  Strnrian  unmbcra 
miiiH'  llirir  charaotfiristie  jirefix.  Sow,  to  rualiao 
^e  confusion  which  this  sort  of  carelossncss  is 
SLpC  to  proriucp.  BOppusc  these  inncciirauies  I'n- 
Jtreil,  Anyone  louking  up  oliservationa  of 
•-P  II  ii].".)roE"n  titl\-  might  very  likely  not 
tiiiali  that  obserTatioDi  uf  whiuh  he  was  in  wiirch 
were  concealed  undet  the  names  of  "lit  Ani!ro~ 
mediB"  (for  he  would  prohablv  presume  that  this 
-waa  Flam'ttt.ri  atiirj  and  of  ■'(110  Uygni "  (for  this 
-would  ■arit,  necessarily,  iniliCAlc  ifio  star  ho  was 
iDtcreslcl  in].  The  publiealiona  of  the  L.A.S.  are 
diafignrod  to  some  extent  )iy  the  same  acnrt  uf 
inaccnraey,  It  would  nut  bo  asking  liii  muuh, 
■urcly,  of  a  botanist  that  he  ahoaldnamc  his  plants, 
oi  of  a  mineralogist  that  he  should  naino  bis 
■pecimens,  with  jireeision,  and  surely  it  is  not 
uking  too  much  of  tbe  aitronomer  to  reniiest  him 
to  oame  the  objects  he  obsercea  with  siinilar 
auetitude.  It  ought  to  be  remembered  thnt  each 
■Mnmomiaal  abbreviation  has  a  deBnite  and  dia- 
tfaot  liB&iGoation,  and  that  to  interfere  with  any 
tt  than  la  only  to  diatnrb  the  hazmnny  of  the 
TrttHi.ta  biTolra  me'i  mnaning  in  obKnuitf ,  and 


ad  to  confnsion,  Kimilar 
.  .  innoction  with  astronomic] 
theae  are  not  specially  in 


leae  are  not  specially  in  oueation  bcre. 
Speaking  of  blunders,  I  may  draw  attention  to 
on  erratum  iu  "  E,  U."  for  Sejit,  ->,'i.  In  thini  par, 
of  Scientific  Newa  tho  words  "  white  lines  "  occur, 
but  sboidd  lurely  be  "bright  lines,"  In  connec- 
tion with  what  I  have  said,  may  I  ask  why  some 
double-star  obFCrrers  do  not  give  the  •hrlino- 
linm  of  tbo  objecta  thev  descrilic?  What  nse  is 
the  "B.A."  without  the  "  Deolinatiim  '— the  one 
co-ordinate  without  the  other?  I  know  that  Hr. 
ilnmhom  hna  >sid  iu  "Ours"  thnt  it  ia  only  the 
"  H.A."  that  is  needed— that  that  U  all  that  is 
necessary  for  finding  the  object  in  a  catalogue  of 
double  stars,  when  the  correct  name  ii  given.  But 
it  certniniT  is  not  sufficient  fur  linding  it  in  the 
sky,  and  that  is  tho  main  object,  one  would  think, 
of  '■  Il,A."  and  "  Declination," 

The  Nova  in  M  HI  is  still  diminishing,  and  when 
T  saw  it  the  other  night  was  less  than  Kl  magni- 
tude. With  two  exceptions  its  decrenae  of  light 
seems  to  have  been  very  gradual. .  On  the  occa- 
liiona  referred  to.  I  thought  that  a  sudden  dcorease 
of  light  hail  taken  plaee.  larger  in  amount  than  the 
derrcnse  from  night  to  night  immediati-ly  pre- 
ceding, A  good  deal  has  been  written  concerning 
the  riuestion  aa  to  whether  the  Kova  is  aasoeiuted 
with  U  31  or  ia  distinct  from  it ;  bat  it  seems  to 
me,  to  say  the  least,  curious  that  it  should  have 
been  considered  by  anyone  that  tho  Inttcr  view 
woa  ever  as  probable  as  tho  former.  In  M  ;il  we 
have  a  "nebula "  which  ia  obviously  in  truth  a  star- 
oluster,  but  the  light  of  which  as  ohvioualy  comes 
iu  us  through  some  absorbing  medium.  Tn  the 
aame  field  we  have  another  "  nebula  "— M  32— 
which  ia  also  obviously  a  star-cluster,  and  shining 
through  the  same  or  similar  absorbing  media. 
This  aasociatinn  is  singnlar  enough ;  but  would 
it  not  be  in  the  highest  degree  strange 
that  a  new  star  appearing  in  the    same   region 


tber.  Again,  we  have  had  epectroxcopic 
onservatiims  of  two-new  stars  "i  but  neither  one 
of  these  exhibited  an  '' absi>rption "  speetrnm. 
They  eihihilod  a  bright-line  speetrnm,  superposed 
u]iona  stellar  speotrum.  Is  the  case  of  the  present 
star,  wo  have  a  bright-line  spectrum  superposed 
upon  an  absorption  speetrnm.  Is  the  difference  of 
spectrum  not  strongly  suggestive  of  difference  of 
position  and  association?  As  to  the  other  conclu- 
siim,  that  tho  star  is  within  the  cluster,  necessitating 
the  belief  that  the  olusUr  has  not  that  immense 
distance  which  it  had  been  auppoaed  to  have,  I  do 
not  see  that  that  is  any  objeotion,  for  the  indi- 
idual  stars  of  the  cluster  may,  for  ought  we  know, 


r  may,  for  , 
lall  and  too  donwlj  aggregated  to  be 
acpurately  visible,  even  although  the  duster  ho  so 
much  nearer  to  us.  It  is  absurd  t<)  supp-jse  that 
wc  are  compelled  to  assume  that  "  star  duat 
consists  of  snna  and  bodies  uf  ftrtrag,  stellar 
dimcnsi.ina  "-^B  "9.  S,"  Rccms  lo  think  we  are 
— and  then  to  build  theories  crmceminK  the 
huge  siie  the  Nova  wonld  require  to  he,  in  order  to 
bo  separately  visible,  were  it  a  member  of  a  cluster 
ooiBpused  of  such  bodies,  so  remote  from  us  as  '■  to 
dcftr  individiuUity," 

There  ia  nothing  whatever  known  compelling 
us  lo  believe  all  atara  tn  be  of  an  average  size,  no- 
thing at  all  to  keep  ua  froui  lieliuring  that  there 
are  stars  almost  nunnte  in  pnijiortiou  tu  others. 
All  tho  evidence,  on  the  contrary,  goes  to  establish 
that  there   are  among  the  stars  as  many  orders  of 


magnitude";  and  "'a  star  of  the  7th  magnitude 
would  apparently  ooeupv  a  space  ciiuivalent  to 
m}Tiads  of  that  occupieil  by  the  eompiments  termed 


Astronomy  "   before 
sneering  at  his  tbeoriea 

In  connecbion  with  thi.i  matter.  I  wonld  tike  to 
know  whether  any  correaiiundent  can  furnish  a 
Ciimpteto  list  of  the  nebuliE  known  lo  exhibit  a 
iipectrum  similar  to  that  of  M  HI?  Several  sneh 
nre  noticed  in  Webb.  Are  there  any  more?  Also, 
I  would  like  to  know  whctlier  any  recent  obaervo' 
tir>nt  hnve  been  made  of  T  Seorpii  and  uf  M  SO, 
and  what  sort  of  spectrum  M  Ho  exhibits  P  It  does 
not  seem  to  have  lieen  auSciently  noticed  that  the 
apporition  of  T  .Scorpii  constitutes  the  only  known 
ease  jaissibly  similar  tu  the  preacnt.     Is  there  ai 

feculiurity  in  tho  speetrnm  uf  M  13  Pegaa. 
nformation  on  these  points  would  much  oblige. 
In  the  HLxLh  paragraph  i-i  hia  letter  u]ion  |i.  I 
(Oi-t.  0],  Mr.  K.  Hidmi«  aska  to  be  allowed  "  a  ti 
words  of  comment"  upon  my  letter  on  p.  103  ;  b 
thoucb  he  has  useit  the  space,  he  appears  to  have 


of  my  calling  him  "to  the  front  sn  plainly, 
think  I  did  so,  at  any  rate  in  regard  tn  the  mutter) 
with  which  he  deals  m  his  Utter.  If  I  did  callhiir 
to  the  fr.mt  at  all,  it  was  in  regard  to  what  could  or 
coidd  not  bo  done  with  2in.  of  aperture— and  that 
point  he  has  igiujred.    As  to  Mr,  Holmes's  refer- 


ence to  Hr,  Franks — that  he  "cvidcnlly  was  deeply 
annoyed  that  so  humble  an  individual  as  myself 
should  presume  to  differ  from  him  "—and  his  ac- 
companying wish  that  I  inav  not  be  angry  with  him 
either.  I  feel  convinced  that  Hr.  Bolm<s  mis- 
judges Hr.  Franks  as  oomplctely  as  be  misjudgea 
mo,  and  by  inference  misjudges  most  of  us.  Mr. 
Franks  ia,  I  am  sure,  about  the  luat  man  to  lalce 
ojfrace  because  anyone  "  differed  "  from  bim.  It  ia 
a  great  pity  that  ao  many  people  '/stake  offence  be- 
cauiio  othera  "differ"  from  them — and  such  a  pro- 
ceeiling,  nut  verydefensible  in  any  case,  is  absolutely 
indefensible  in  mottflrs  pertaining  to  science,    I 

rerny  about  the  use  of  high  puwera  bears  some 
resemblance  to  the  controversy  concerning  the 
two  sides  of  the  shield  ;  or,  at  least,  that  a  aeriouB 
misuudcrslanding  as  to  its  meaning  hoa  existed  in 
the  minds  of  aume  of  tho  disputants.  I  did  not 
apprehend  Mr.  Franks  oi  objecting  to  the  use  of 
high  powers  if  r  it,  but  mainly  as  reiterating  a  de- 
laratiun  ha  haa   mode  before,  to  the  effect  tt"' 


their  \ 


always  advisable  t< 
which  will  show  the  object  well.  But  a  point 
which  has  been  overlookMi,  comea  in  here.  What 
ia  "seeing  an  object  well"?  Different  people 
seem  to  have  very  different  opinions  on  this  point ; 
just  aa  they  have  upim  what  eonttitntes  useful 
astronumieal  nbaorvationa.  If  our  numeroua 
iloulilc-star  "  splitters  "  and  faint  comilrn  detactoni 
would  consider  within  themselves  who,  or  what  ia 
benefited  by  their  prolonged  endeavours  to  aeo 
what  i>  beyond  then  reach,  and  their  complainta 
— now  querulous,  now  indigqant — because  they 
cannot  see  it,  thoy  might  perhaps  cease  from  spend- 
ing time  and  energy  to  no  purpose.  And  simiiarly 
with  "  seeing  objects  well,"  moat  aoem  to  forget 
the  advisability  of  keeping  s'fme  sort  of  propor- 
tion between  the  tight  and  the  'in  of  the  image. 
They  aaem  to  think  that  it  does  not  matter  whether 
the  image  is  rendered  excessively  faint  and  the 
atmospheric  disturbance  enonnounly  exaggerated, 
so  long  as  the  image  is  made  as  big  as  posaibla. 
And  aa  tu  atellar  observationa,  some  usora  of  tele- 
acupea  never  seem  lo  appreciate  the  advantages  of  a 
large  field,  nor  to  recognise  the  additional  beauty  a 
fine  doublo-atar  gains  if  it  con  be  seen  enrrounded 
by  other  atara.  An  isolated  atar  is  never,  to  my 
eye,  so  beautiful  as  one  gri'Upod  with  others. 
Herein,  in  their  fundomental  diHerenoe  of  concep- 
tion as  to  what  good  "  seeing  "  ia,  lies  a  large  put 
of  the  difference  of  opinion  coueoming  low  and 
high  powers;  and  aa  tu  tho  controversy  botwoon 
Messrs.  Franks  and  Sadler,  surely  it  waa  ob- 
vious that  they  were  talking  about  different  tilings. 
Mr.  Franks  used  one  method  l^f  counting.  Mr, 
Sadler  another,  and  consequently  they  disagreed. 
It  is  surely  apparent  that  Hr.  Franks  considorBd 
the  iiiH7i/*r  o/al.Jtc!i  obitrtidi  Mr.  Sadler,  thennm- 
ber  of  oiHnrationa  mifit  npon  them.  At  least,  this 
is  what  the  controversy  appeared,  tu  an  onlooker, 
to  come  to.  But  as  regards  the  question  of 
reatriction  of  aperture,  it  is  curious  that  Mt. 
Holmes  should  pronounce  an  opinion,  and  atraight- 
way  adduce  evidence  which  BCOmB  tii  go  to  ^ow 
that  the  opinion  ia  ill-founded.  But  iu  respect  to 
thia  matter,  I  moat  protest  against  Mr.  Holmes's 
manner  of  "setting  me  down."  I  pass  over  hia 
implied  sneer,  of  course,  as  both  unworthy  and 
irrelevant.  I  never  -Hraversed"  Mr.  Bumliam's 
opinion.osHr.IIoimes  seems  lo  say  1  did,  Istated 
the  opinion,  and  stated  that  others  bad  traversed  it.  I 
muat  take  exception,  loo,  to  Mr.  Holmes's  method  of 
"Betting  down,"  by  an  appeal  tu  authority.  Ho 
makes  the  very  common  blunder,  apparently,  of 
assuming  that  respect  for  authority  ncoesa«ily 
involvea  deference  thereto. 
Glasgow.  S,  Ualtland  Balrd.  Oenunill. 

PHBSETIS— BEKATUM, 

rS-lyu'J.]— Is  reply  to  query  JTiTJ,  I  presume 
"J.S.  CJ'  refers  W  the  Jlusters  y,  VI.  33,  U, 
in  tho  "aword-hand"  uf  Perseus.  He  may  find 
them  readily  enough  by  taking  an  imaginag  lino 
from  n  (delta)  Caaaioiwin;  to  y  (Gamma)  Porsai, 
wlien  the  object  will  lie  seen  as  a  dull  misty  patch 
(to  the  naked  eye),  nearly  midway  between 
these  bright  stars.  In  tho  lelcscopc,  with  a  low 
iKjwer,  two  brilliant  and  cumpreaied  clusters  will 
be  seen  separated  by  about  :i  min.  of  R.A.,  the 
preceding  of  which  ( fcl.  VI.  H.I)  is  the  larger.  The 
componcntstura  range  fromab..at  7th  to  1  Ith  muj- 
nitudea.  There  are  several  small  ruddy  stars  in 
and  between  these  clusters. 

In  letter  ^IBM,!  I  notice  an  eiratuir..  Page  UO 
lino  la  fr.im  t-ip,  for  "Chicago  relleclor  '  read 
"Chioago  refractor.'' 

'W.  S.  Fituika. 

DOUBIiE   STABS. 

I  2 1!)10.]— 50'  preceding  y  C'ygni  30'  south  is  a 
neat  new  pair  P.A.  l^i"".  Hr.  Sadler  informs  ma 
the  star  3'  south  of  ji  Lyra  is  nut  new,   and  is  tha 
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ii  uioUiei  ud  neater  doable  fullincing  in  £cld 
wbidi  I  did  nut  meuure,  thinkina  it  the  one 
rafiTnd  to  bf  Webb. 

X  36G6  baa  nime4  at  3(i3>  17''  or  If)',  and  anothcT 
\bT  22".  and  il1)u  a  pail  in  Geld  2-  dlitant  P.A. 
tram  2I>6C  2(J=.     Thia  niir  is  2tU'  30', 

£  48ii  CameltiB  ha>  frmr  comila,  two  of  which  are 
Mw,  One  of  thf  now  imct  i>  about  12:f  lU", 
the  other  aboat  84U°  3i?",  f  i>rm>  n  pair  with  a  pre- 
viooily  known  cnmtt. 

X  SOG  Caaaiopeir  has  a  triple  in  field,  diacOTend. 
Hr.  Sadler  aayx.  by  DemhiiwekL  Thia  star  is 
reall;  aaxtople.  DembowHki'a  etara  are  the  larger 
onet.  Bdirfn  Holmea. 

■DOTTBIX    STASS. 

[S*911,]— CAS  Mr.  Sadler  oblige  me  with  any 
recent  meaiare*  of  the  following  dooblo  stant? 
PUoeefoF  lHSO-0:— 

1.  2  888.  R.A.  Kb.  SOq].,  N.  SOT.  The  I'aat 
meaanre  I  can  And  ia  one  br  Mudler,  308-9°  :  3-K3 ' : 

2.  i  Ura^  Majoria.  R.\.  9h.  44m.,  N.  54°  it?. 
IdM  meaiDie  by  O  ^,  lHTt^'4T. 

8.0X285.  R.A.  llh.  23-l>ni.,  y.  CIMS'.  Laat 
meaanre  by  O  £.  lilTl-rj.'t. 

4,  02B87,  R.A.  IMh.  44-Sm.,  S,  Dj"  V.  Laisl, 
meamre  b;  Dembuwaki,  I87T'HT. 

Oot  5th.  J.  E.  Qore. 

THE  TEX.ESCOFE. 

[3-J912.]~Mas-Y  mast  have  wcindpred  h™  Mr, 
Boraham  can  nsaert  ta  po>itivdT  what  he  ioea 
about  refleotinK'  telenciipe*  whilst  he  adniiti  he 
baa  no  kmivledge  or  c.ipeiience  cf  them.  Rut 
thai  Ur.  Rumhnm  can  arrive  at  i 


I  dark's  iibjcct  glnaies,  compared 
with  all  the  rc»t  of  the  world.  Ho  tella  you 
bia  "experience  has  deeii  aci|niicd  by  the  dbd 
of  half  a  dtiien  Clark  tclfsunpcu."  and  'fcom  tbese 
be  pruDOonces  jiidi^unl  on  all  tcleacopes  and 
makers.  He  goea  on  ti>  siiv  ho  "  don't  want  tu  apeak 
diipaTaijiaslti  at  the  wurk  of  other  make ca,  ur  tii 
make  anfaTOurahlt  cornpariaona"  (the  italica  are 
mine).  The  infcrcneoisplninenongh — aajjainas  if 
ha  had  eranparcd  them.  He  nan  tell  cif  what  ho 
iuieen,bal  huw  ran  he  tell  what  oanbedane 
with  th<»e  he  basunr  stcni'  Wc  bore  arc  of  opinion 
that  telcacopea  li>  be  compared  shonld  be  aide  >iy 
aide,  IfearbeisaapartinlinhianpJnionnfClark'a 
o,g.  aa  he  ii^unsafe  in  hi>^  o|>inion  of  rcflcetora. 

I  have  seen  specimens  nt  Clark's,  and  (thouRh  I 
may  be  prejudiceil.  as  I  fear  Mr.  B.  is)  if  1  were 
ordering  an  o.g.  I  should  ocrtainlynateodUtof  tbe 
Britiah  lales  ft.r  it,  Ai  to  refiectors  afl  being  bad, 
I  think  hia  talented  cuuDtr>-iDan,  Mr.  Braahcar, 
will  some  day  cure  him  of  his  prejudice.  Mr. 
Bnmbam  tella  ns  that,  becanse  n  reflector  gives  a 
steadier  unage  when  the  aperture  in  reduced  during 
miatsady  air.  it  ia  a  sure  proof  of  the  faulty 
gharaotei  of  the  mirror. 

If,  on  a  night  when  the  air  is  very  untteadr,  yon 
tun  a  large  atoj  out  of  fi>cns  (in  a  reflector)  con- 
siderably, ^vou  can  see  that  the  air  in  the  tube  ia  all 
on  the  whirl,  circiilatini!  round  the  tube,  and  the 
light  of  the  star  ia  seeri  to  be  bulging  out  and  sway- 
ing to  and  fro ;  aa  thia  is  moat  intense  immodiatcly 
neu  ihe  surface  of  the  tube, a  smalliitnp  will  malie 
a  great  difference,  and  on  again  looking  at  the  ei- 
puded  image  it  is  eccn  to  be  nmcb  less,  and 
definition  of  the  atar  when  fncnised  ia  much  im- 
proved ;  a  larger  atop  will  etill  reduce  it.  Sow,  as 
thia  very  same  star  coold  be  well  and  satiafactorily 
seen  on  a  pieviouanigbtwithfuUapertnre,  itaeoma 
a  reaoonable  conclusion  that  it  is  the  air,  which  in 
the  tube  of  a  reflector  is  free ;  the  tube  being  open 
admits  cnrrcnta  and  motion,  and  tbnt,  ia  conse- 
quence, the  Aiirror  is  under  a  disadvantage  the 
o,g.  isnot.  Added  to  thin  the  fact  that  the  rays 
in  the  reflecting  telescope  UrEttntTcru  in  a)iaralU-l 
conrse  the  whole  lent-th  of  the  tuba  and  then 
retnm  to  tho  plsnc.  Whctlicr  the  mirror  is  a  pei 
foct  or  imperfect  one  the  air  motion  i«  seen  to  b 
the  same,  and  by  the  introduction  nf  a  stop  redneiri 
to  the  same  extent.  Of  course,  in  good  air  tho  re- 
flector Saks  no  favoan<,  and  in  bad  air  no  retrsctoT 
can  do  well. 

There  is  yet  another  matter  never  noticed,  bnl 
nhieh  considerably  contrilmtes  to  the  dilferenci 
between  the  two  classes  of  instruments.  The  plane 
acts  as  a  stoptotlio  central  rays,  and  altera  thi 
appearance  or  eharaeter  of  the  image,  so  thai 
a  itar  ia  a  bright  /minr  with  less  difiroctior 
rinm,  rather  than,  aa  in  the  refractor,  a  J"- 
with  rings.  When  it  is  a  largr  reflector  then- 
are  seldom  any  tings.  Now,  when  an  IHin.  or 
2(iin.  reflector,  having  a  njin.  ur  4in.  plane  stop- 
ping out  tbese  nxLul  and  disc  forming  rays,  i' 
must  be  seen  bow  it  nltera  the  rbaractcr  of  a  ray 
it  ia  only  the  stars  that  arc  altereil  by  it  becaus 
they  are  jH.inta.  In  all  other  objeeta  it  is  nr> 
a  point,  but  an  object  of  acnsihle  diameti-r.  Toge 
a  planetary  dL-u  with  a  large  rotJcctoT,  an  tntntri 
atop  must  bo  uaed.  You  then  uae  a  cone  of  rays  m 
iiatr/tnil  ailh  by  the  plane ;  but  to  get  tlii 
planet-like   disc    to   perfection,   the  adjastment 


are  not  quite  true,  becanse  yon  take  a  part  of  the 
mirror  just  so  laigs  aa  to  get  the  aoCiou  of  the  edge 
of  mirror,  and  aa  near  to  the  centre  aa  the  plane 
admits,  so  that  the  plane  and  tho  eccentric  aper- 
tnre  cannot  be  opposite  each  other ;  but,  even 
without    altering    adjnatments,  the  atar    is    very 

flsnot  like.  Let  the  experiment  be  tried  on  a  re- 
ractor  by  stopping  oat  tiie  centre,  and  tho  image 
is  very  decidedly  altered,  especially  if  tbe  o.g.  ia  a 
large  one.  A  atar  is  praotically  the  same  site 
whether  it  is  observed  with  a  ilin.  or  a  Sft.  glass,  or 
whether  the  power  be  -J0<)  or  fiOO ;  thua  it  is  that  in 
small  rcSect^  the  prupurtion  cat  out  of  the  centre 
of  the  plane  being  Icsa  cnablea  it  to  show  a  star  so 
near  like  a  refractor.  There  ia  a  eorrecUon— 
though  difficult  to  obtain — that  modifies  and  helps 
tbe  targe  reflector  over  tho  eSect  caused  by  tbe 

g'ane  cutting  out  the  central  rays.    Hcv.  J.  J.  M. 

bas  been  good  enough  to  say  that  hia  is  the  beat 
star  work  ever  dune  with  a  reflector.  I  think  this 
ia  quite  correct,  aa  many  of  the  doubles  aeen  and 
measured  by  Mr.  Perry  are  as  close  aa  those  mea- 
sured by  Ur.  Buroham  with  the  Idt'",  refractor. 
For  large  double  stars  I  have  alwaj-a  admitted  the 
-periority  of  the  refraotjir,  and  above  I  have 
imted  out  the  reason  ;  but  for  work  on  smaller 
lubles  I  contend  they  are  about  equal — many 
.  nsider  the  reflector  best,  Mr.  Uolmea  for  one. 
For  general  work,  however,  the  oaac  is  quite  dif- 
'   and  tho  reflector  ia  the  beat. 

b  inatramcnt.  the  Newtonian  lenector,  it 
I  suitable  and  proper  to  medtion  some  very 
resent  aa  well  as  past  experience  of  observers  with 
them.  InmylitUcbookof  "HintsonRofieeton" 
[  publish  a  good  number  of  lotton  received  frum 
observers,  being  only  a  portion  of  many  I  have; 
and  besides  u  general'  consent,  1  have  iu  many  uasei 
been  kindly  requcated  to  do  ao, 
I  will  onlv  mcntirm  a  case  or  two  of  very  re- 
nt dale.  It  will  be  remembered  that  I  lent  a 
n.  reflector  to  the  Liverpool  Astronomical  Society ; 
was  in  tbe  custody  of  the  Rev,  T,  K.  Eapin,  who 
"      '       ed  with   its  f 

verpool  he  bas  purchased 

irjin.  equatoreal,  with  olook  c^implcte.    He 

"       "li  ult.     The  Ui      ' 

Qagt 

it.    His  refractors  a: 


ton  ''—nothing  of  tb«  kind  ap^aand  lo 

be  intended  by  him ;  bnb  the  opportunity  ba  Xr. 

Bumham  to  uve  anoUier  turn  at  reflector!  was  too 

ipting  to  be  resisted.     I  am,  however,  quite  of 

Mr.  Onmham's  opinion  on   the   greater  powers  uf 

jrtures.     We  all  know  od  the  eamestDcas 


larger  apertures, 
of  all  Mr.  Denni 


;cept  for  star  ditci. 

A  small  one  will   always  show   it   as  well  as  the 
large  one,  and  often  better ;    but,  when  the  large 


work  done  never  to  be  ^oped  for  from  the  smaller 
-good  night  and  still  au  cannot  make  np  in  the 

sniall  one,  for  the  greater  light,  penetration,   and 

dividing  power  of  the  large  one. 

It  iaonlyright  ta  observe  that  Mr.  Denning  only 

alludes  to  planetary  detail,   though  Idon'tr—  - 

with  him  on  tiia  point,  and  I  do  not  ■—  ■"'■ 


suifiaant 
if  this   point  bad   bi  1 
ilace  tbe  capabilities  of  tbe  smaller   initrnmcnts 
lefore  the  larger. 

I   think  Mr.   Green  has  aofficiently  and  clearly 
epliod  to  Mr.  Denuing  on  thia  point,  and  the  B*e 

if  atopa  also.     I  have  not  long  i"' e>i.i.j  . 

SOin.  apeunlum,  and  let  us  hope  it 
help  to  decide  aueb  a  question.     M: 
of  a  good  long  focus. 
ChelmBfori5  Oct.  13. 


sve  Mr.  Espin'a  free  pi 
■ks,  which  are  as  fi^o' 
aeversl  good  nights  1 


ith  t 


ipleudid  in- 
.   .ud  the  celestial  views  I  have  had  with 
baffle  all  description.    It  is  qiiit«  easy  to  mnnagc, 

-T.  and  have  the  telescope  uu  the  object  I  want  to 
ubsen-e.   Ton  have  entirely  converted  me  from  my 

refractor  again  on  any  account,"    Mr.  Espin's  is 
Jiiu. refractor. 

1  may  tell  Mr.  Bumham  that  there  are  readers 
this  journal   who   remember    c<intcsts    of   re- 
Sectors  againft  refractors  they  were  interested  in 
"--n  Clark  also  was  in  it.  and  the  results 
ion  with  satisfaction.     The  Rev,  &iby 
about  two  years  ago  a  tiin.  equatoreal. 
A  letter  from  him  yesterday  brought  iaquirics 
about  A  13iin.  equatoreal,  comiilotu  with  clock. 
Mr.  Westlake  also  t^Bik  to  a  lOin.  reflector,  tht_ 
^^ia.    This  latter  I  am  remounting  on  a  fiiat- 
tc  equatoreal  stand,   complete   irith   clock, 
cntion  these  cases  as  pointing  in  the  one  direction 
■the  fair  proof  of  the  general  appreciation  of  the, 
flocttir,  as  in  every  cose  the  retractor  had  been 
led. 

Mr,  Bumham  may  say  that  all  this  does  no 
-ova  so  much  as  the  discovery  of  a  difficult  double 
„_at  would  prove  \  to  me  it  proves  riwffh — thi ' 
they  give  satisfaction.  Evidently  evervone  doi. 
',  attach  so  much  importance  to  the  discovering 
another  double  star.  Hnndreds  have  been  dis- 
.-  rercd,  and  no  doubt  there  are  hundreds  : 
nndivH)vere<I,  many  of  which  can  <inly  be 
inder  the  most  favunrable  circnmstaaccs.    I 

absorb  their  whole  time  and  energy  in 

,0  diicovtrtf    of  auch  difficult  and  eye-strnining 


■bjects  while  there  arc  such  niimb'era  already 
known.  Doea  tbe  only  or  best  use  of  one'a  eyes, 
tetcseo^.  patience,  ic.  consist  in  working   night 


dse  baa  teen, 
jnst  "glimpse"  once  in  a  lifetii    .. 

May  not  i<nii>e,  at  least,  have  tcleacopea  for 
general  intellectual   recreation?     I'    "   -  '  " - 

arabitirin    of    all  to   be  original,    ot    

Hence  they  save  thcmsclvea  tJie  labour,  and  take  to 
the  picasnre  of  the  telvsoopc. 

With  a  refractor,  to  be  p'unting  on  the  flat  o: 
one's  back  continuously,  "  just  "  to  '■  glimpse  "  thr 
barely  discernible,  is  not  all  pleasure.  I  conld 
bett^'r  do  it  in  my  younger  da}-s  than  now. 

With  regard  to  the  question  of  lnrge 
telescopes  started  by  Mr.  Denning,  I  ct 
how  Mr.  Uarnbam  could  jump  to  the  a 
that  Mr.  D,  referred  tu   ''large  reflector 


dertakel 


ly  some  diy 
ra  should  be 


KB.  B.  MT.  STTSKHAM  ON  BKAIi  T. 
LABaZi  TBliEaCOFBB— d  C70VL 
r24yn.l— I  HAVE  read  with  very  great  itfemt 
Mr.  S.  W.  Bumham'a  article  in  your  issw  cf 
lot.  Hth  (copied  from  the  -Sidercai  AteMitnatr)  un 
ttaiall  V.  Large  Telescopes,"  I  have  haduix- 
lerietice  whatever  with  refracting  telesoopci;  )nit 
-or  the  last  Eve  and  a  half  years  I  have  worked 
with  an  iSiia.  ailvercd  glass  oquatursal  by  CalvEi, 
and  for  some  time  before  that  I  nai  in  poasesaioi 
of  a  GJin.  instrument  by  tbe  same  maker.  I  bavr 
no  hesitation  in  giving  t^e  preference  to  thelaigs- 
instrument.  Whether  upon  planetary  detaila  ct 
upon  double  atars,  I  can,  with  the  larger  teleicnpe. 
sec  all  that  waa  visihle  with  the  smallaT  idle,  sill 
ice  It  better;  in  addition  to  which,  details  which 
were  quite  beyond  the  reach  of  the  latter  art 
plain  enough  in  tho  fomicT.  Butli  mirrura  an,  1 
believe,  as  perfect  as  homau  skill  can  make  theni- 
Hr.  Calvvr  baa  made  for  himself  a  descTvadly 
Torld-wide  reputation  for  tho  figuring  of  minort, 
indanyouewhu  possess es una  of  his  later  inatruments 
nayrcetasBuredthathopusaeiiaesamirrorwhich  will 
lo  all  that  a  mirror  call 
deHnitiim.     But  from  m 

it  aperture  ia  a  very  important  matter  indwL 

the  beparation  of  double  stars  ihis   is  ackun- 

ledged.     I  do   not  see  why  it  should    not  alto  be 

true  in  the  delineation  of  planetary  details.    1  can 

onl]-,  of  course,  siieak  for  myitli  :   liut  here  alto  I 

if  opinion  that  thepuaseBsionof  a  large  apeitnrt 

.-  ...         ,..    _.___         .   J.    ^jjj   [j      jj:. 


say  t 


ualile  advantage.     I  dc 


lal    ■ 


than  ^  that  another  man  will  see  with  a 
smaller  one.    Eyas  di Her  enormously.   But  gnouiE 

umenta  to  be  equally  eood,tbc  mawiK*- 

Itr  the  taini  alnirphtric   i-oiKlitimu  will 
'  '\  the  amsller 

immediately  it  tilt 

contribution  which  Mr.  Bumham  has  made  to  the 
old  controversy  between  refractors  nnd  reflecton. 
In  the  first  place,  everyone  will  acknowledge  lilt 
very  high,  if  not  absolutely  unrivallml,  uuthority  tA 
Mr.  Bumham  aa  a  double  atar  observer.  Iteped 
all  question  he  ia  eiceptiouBlly  giftud,  and  for  this 
reason  hie  experience  can  hardly  be  L-um pared  with 
that  uf  ordinary  men.  Just  as  the-  prcai-nt  age  hu 
produced  marvels  of   human  s* ■■    - --"  — '— 


I    Ralkiag 


oae    £ate    in 


__._-ly  impossil  . 

facta,  so  iu  Mr.  Bumham's  case  wc  have 
ceptional  and  aluiormal  powers  of  vision  which 
have  enabled  him  to  do  such  work  with  a  tiio. 
telescope  as  has  never  lieforo  been  approached  in 
the  history  of  aatnmoiuical  observatiou.  much  lest 
equalled.  He  therefore  occnpie:>  a  imiouc  peti- 
tion. He  stands  on  a  pedestal  absolotily  hisown; 
but  when  he  expresses  an  opinion  io  very  atrongly 
in  favour  of  refractors  over  reflectors  for  all  kinds 
of  work  requiring  sharp  definition,  while  not  ven- 
turing to  contradict  hmi  (since  I  have  never  used  a 
large  refractor), loan onlypntfoiw.ini  the  reioltef 
my  ciperienue  with  a  largi-  Calvcr  rEflector  in  that 
department  of  observational  astronomy  which  moA 
requires  sharp  definition,  vii.,  the  nieaautenuntsf 
double  atars.  And  here,  I  must  iay,  I  Ihinkit*  i 
reflector,  as  a  refleotor,  kas  ben  aemnA*  ■ 
'  severely,  if  nut  unjustly,  PM*"*^  He,  B«n^ 
I  I...       kJ,]      ....       .:._'  Baa     ' 


^      s,..--. 
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performiince  of  reS«ctin^  teloicopu.  I  have 
hnd  gome  little  eiprrience  m  an  eioeptionally  bad 
climate;  btitvhFD  I  ^i  a  really  good  tuaht  and 
BOoh  night*  HIP,  like  angeli'  viiiM,  few  and  far  be- 
tween— I  think  Mr.  Bornliani  hinuelf  would 
Oflknowledge  that  the  star  iuiagea,  enuld  he  see 
them  as  shown  in  my  instrnment,  lei»e  nothing  to 
be  desired  in  the  Tray  of  sharp  definition. 


Ivi 


need  o, 


column*  that,  were  my  teloicope  placed  _ 
Bide  with  the  Dearborn  reftactor.andtaatod  by  the 
ume  ohserver  on  the  same  objeots  and  with  the 
■ame  eyepieceg,  the  roHector  would  not  siiRcr  very 
mnob  by  the  comporison.  In  support  nf  my  ob- 
servation I  pave  IhJ  results  of  my  work  on  some 
Eretty  difficult  doubles  ;  and  in  reply,  Mr.  Burn- 
am,  in  joi.r  iMne  of  Sept.  I,  I88i!,  made  the  fol- 
lowing remnrkB  :  "  Whutevor  may  bo  the  perform- 
anne  of  reHectinR  tclas&ipes  generally,  there  can  be 
no  doubt  that  he  [Mr.  Perry)  has  amost  oioellent 
inrtrumeut,  and  one  capable  of  doing,  in  bis 
hauda,  the  very  beat  work  in  this  field.  The  elnsj 
of  stars  obwrved,  jind  tlie  exoellenoe  of  the  mea- 
rarea.  fumidh  i^atisfnctory  evidence  on  this  point. 
Mr.  Perry,  however,  will  ncree  it  has  rarely  hap- 
pened that  a  large  reflector  has  been  so  sevcrelv 
teated  in  iiny  tangible  wav.  Wo  have  had  plentyof 
deaorintion.4  of  how  iiIbqcU,  nebula,  >l't<..  hare 
looked,  which,  however  latisfaolory  to  ^e  ob- 
■erver,  could  lie  nn  evidenne  to  anyone  eb-e.  For. 
tunntoly,  with  the  niioromoler  no  description  ii 
naaded,  and  the  correctness  of  tbc  observation  can 
be  verilied  at  .iny  time."  But  Mr.  Uumhiun  ai-ka 
for  the  dihciivery  of  a  very  oloae  pair  ol  not  mnrt 
than  as"  or  ir-i  ,  if  the  stars  are  about  equal,  as  the 
ooncluaivc  pro-if  of  the  equality  of  the  reflootor  an 
compared  with  the  refractor  for  this  clrus  of  work. 
Tarn  undertbeimprCHgiiin  that  the  duplicity  of  the 
aompaaion  to  Rigel  wns  independently  diicoveied 
by  Mr.  Her!j<rt  Sadler  with  a  Calvsr  mirror.  And, 
let  me  ask,  have  more  stars  of  this  description  been 
discoverer!  ia  /hi,  i-Hmnlt  with  refractors  than  with 
reflectors  ?  From  the  mir  with  which,  on  a  really 
good  night,  I  can  measure  BDiall  and  eqoal  pain  of 
not  more  than  0-h',  I  have  little  doubt  I  conld  dia- 
cover  them  of  that  diitance,  or  even  loss,  if  I  cam 
wmns  them.  I)ut  I  have  bcrn  ander  the  imprei 
■ion,  poKsibly  a  mistaken  one,  that  on  those  very 
rare  ocBasionn  when  the  atmosphrriB  conditii 
permit  work  of  thi4  kind  I  was  better  employing 
my  time  in  measuring  known  and  difficult  pairii 
than  in  searching  fr>r  new  onei.  To  nay  that  1 
conld  not  help  makiiiK  such  discoveries  if  my  tele- 
Rcope  wan  equal  to  it  is.  1  think,  a  Httlo  unfair  4 
the  telescope.  I  tliink  I  am  quite  within  thcmnr 
when  I  say  th:it  <if  tlie  nights  I  am  observing  nr 
half  a  doien  in  the  coone  of  a  year  are,  on  th 
average,  of  really  Griit-dasi  quality.  Lying  as  « 
do  right  iu  the  fair-way  of  the  track  irf  cvcloni 
coming  across  the  .Atlantic,  the  atmosphere 'he  re 
almiHt  olwnya  in  a  statu  of  perturbation,  and  olhi 
duties  neoeJiBarJly  prevent  lov  spending  anviargc 
portion  of  m.v  time  in  the  obseri    '  -^     ■  - 

wbiub  1  imagine  undiacovered  pai 
■re  not  vt-ry  plentifully  scattered  over  the  blue 
vault  of  hciivcn.  The  clumces.  then,  of  discovering 
anoh  piira  arc  very  Pin-iU  indeed  ;  hntlsubmi'  """' 
the  telescope  ii  not  necessarily  to  blame. 

With  regard  to  the  use  of  stops,  my  espcriencB 
dooi  not  seem  to  coincide  entirely  wicli  Mr.  Bom- 
bam's.  On  a  really  Arst-claiw  night  I  use  the  fall 
»pecture  with  (treat  advantiije  in  all  kiuds  of  wort 
and  it  is  on  tiich  occasions  that  the  real  powers  uf 
the  telescope  .ire  brought  out  t*!  perfection,  showing 
what  the  instrument  is  capable  of  nndor  the  best 
oonditioni :  but  wlieii  the  air  is  unsteady  I  find 
definition  gener.'JIv  improved  by  the  judicious  use 
of  a  ntop.  1  think  It  very  possibls  that  this  may 
bo  in  oiinseqneuce  of  the  neoosiiarily  open  tube  of 
the  roflector.  Air  uurrentd  may  circulate  round  the 
inside  of  the  tube,  thus  interfering  with  the  defini- 
tion iif  the  outpi  imrtion  of  the  mirror,  and  hero,  of 
course.if  th:it  ii  tliB  cnFe,and  not  that  the  edce  of 
tho  mirror  iH  defective,  irfmctors  have  the  advan- 
tage. Yatthcfrf  remains  the  very  impiirtant  rjues- 
tion  o(  float,  and  this  is  a  consideration  which  will 
weigh  heavily  with  moat  purchasers  of  teloacopei. 
Given  a  certain  and  limited  amount  of  money,  can 
it  bast  be  e-ipendod  ia  the  pnnibntu  of  a  refractoi 
or  reflector^  I  should  h^ve  littJc  hesitation  ii 
advising  the  liitter,  I  Iit-licve  you  could  get  mori 
aaliifactory  work  of  fvtty  kind  ont  of  a 
Calver  relleitor  than  would  lie  possible  uul 
of  ■  refr;ictur  eiisting  the  same  oniouul 
Tho  cost  in  every  way  ii  so  much  les; 
In  the  mirror  tho  glaf*  is  ni.t  so  expon- 
aive;  there  is  one  curfaoe  insto.id  ol  four  ti: 
figure  and  polish ;  the  tnbe  i«  much  hhorter;  the 
■ite  necessary  for  the  observatory  is  lunch  losa, 
merturo  for  ajieTluro,  and  Ui  anyone  who  ct.n  foilow 
jtfiin  direotioiiH  tho  difficulty  of  silvering  even 
•  iHgaminur  is  not  worth  uicntionini; :  and  when 


r  readers  who  are  fortunate  enough  to 

^ latter  instrumenti  will  agree  with  mo 

that  thoy  also  are  deaoTving  of  tbe  highest  praise 
for  all  kinds  of  work. 

I  had  a  tew  minutes  of  superb  definition  yestrr- 
day  HttemooD,  the  firat  1  had  seen  for  some  months, 
and  I  took  tho  opportunity  of  measuring  i  Cygni. 
I  tuok  three  measures,  ancf  I  have  great  coaSdence 
..    Very  shortly  afterwards  clouds  put  an 


..erman,"  but  • 
Klampe  does  n 
yet   docs  Kr.im; 


catalogue,  iMi,  p 
scribed  thus,  "ahi 
0  3Uin.  long, 
;  or  straight 


1 1  btit  he  had 

^    ItUnk 


Ep,  lSg.-i  ■  77. 


ork. 

(1,)  p  =  aia-ir.  d  =  i-a 
(L',)  P  =  317-S°.  D  =  1-a 
(;i.i  p  =  ai8-s'.   D  =  i-iv.    „        „ 

The  mcnn  gives— 

P  =  niS-ff".     D  =  l-ar.    Kp.  I8Bo  ■  77. 
I  have  also  commencod  to  meoaure  the  test  star 
np.    l;i  of  liledhill   and  Wilson^s    look,    men 
ioucdbyMr.  H.Uadler. 

Jaron  3.  Mnacliiuiip  Ferry. 
St.  Paul's  Vicarage.  Alnwick. 


CLAKP"  V.  "OSAKP."' 
'■"  my  letter,  p.  141.  1  ought  not 
'damp,  aa  that  is  what    it   is 


_..  jtre  of  oacb  spine.  I  have  not  been  able  ifl  do 
this  before,  and  would  like  to  know  if  any  other 
''Micro."  haa  ever  tried  this  dodge.  It,  however, 
jlearly  demonstrates  the  usef  ulness  of  having  dia- 
phragms oftr  and  close  to  than  undrr  the  achro- 
condenser,  particularly  for  the  higher  powers. 
Kdgbaalun,  Birmingham.  E.  H.  W. 

OONOBBNXNG  BALL  OB  BOLLEB 
BBABINaa. 
[3J918.] — TOCR  "anti-roller"  correspondent 
has  been  so  well  answered  by  several  in  "Ours,^" 
that  I  need  no  iDore  space  than  will  suffice  to  oall 
his  attention  to  the  well-known  fact  that  a  hard 
knife-edge,  resting  upon  an  equally  hard  true  plane 
surface,  moves  with  the  least  friction,  and  is  there' 
fore  used  in  balances;  of  course,  it  nMuld  he 
entirely  useless  in  n  case  where  a  great  weight  had 
to  he  home,  as  the  weight  would  tend  to  cause  tho 
edge  1«  cut  the  bearing  like  a  knife.  Would  our 
friend  call  a  '•  knite-digo"   useless  for  a  balanoo 


ooth,  i 


cable 


n  railway  roU- 


aclca 


'.  staph 


-hook,    or    holdfap<t.     A  cramp   in  i. 

'  nit  that  it  is  a  mistake  U 
ther  of  the  above  words  frnm 
I  observe  that  in  Holtiapffcl'i 
13,  cramps  are  onrrpctly  de- 
,  or  bent  cramps  ot  iron  fron 
ith  square  thread  screws."  and 

„..    ....  with  screw*  and  ebiftiuf 

'UU9  iiiid  pins."  Clams  are  priibahly  so-callet 
om  the  liktnesj  of  some  of  them  to  the  bivalvi 
im-shclls.  which  are  very  various.         J.  K,  P. 

ELECTBO-KECHAKICAL  CLOCK. 


e  the  rt 


of  ■■  An  Old  Correspondent"  (p. 
more  details.    Judging  from  th  . 
tion  he  gives  (there  is  abundance  of  nf^•c^tionl.  I 
should  say  that  ha  does  not  understand  the  p 
ut  issue.     However,  if  your  correspondent  won: 
clock,  and  kept  it  perpetoally  wound,  by  mean 
a  ainvle  ccU  Leclnnchif  halltry  "  IR  years  n^,"  it 
must  occur  to  him  now  that  it  is  a  great  pity  he 
did  not  Bee  the  opening  such  an  invention  afiords 
for  making  money.    There  are  plenty  of  elettrica' 
devices  in  connection  with  clocks.    The  questioi 
is.  Arc  they  useful,  and,  above  all,  inoipinsive  ?    '. 
should  like   lo  know   what  It  is   that  your  "Oh 
Correspondent"  has  actually  done  ;  at  prcpinl 


act,  however,  roller  bearings  are 
Suites  to  a  considerable  eitent 
r  light  carriages,  heavv  trucks,  and  freight  cars 
._  railways,  and  are  fonnd  to  work  admirobly ; 
they  reduce  the  indicateil  dianght  (by  dynamome- 
ter) to   10  to   2i>  per  cent,  of  that  with   the  best 

lO-ton  fl>-whocl,  on  rollers,  driven  steadily,  at  a 
high  velocity,  by  one  strand  of  'rhileicirin;/  cWIuh; 
of  course,  not  transmitting  [lower  1 

^  our  "unti"  friend  will  see  that  it  all  depends 
on  what  sort  of  mai-hine  it  is  that  one  speaks  of. 


THE  SOABINa  BIRD. 

[24iHn.l— Tui.s  Bubjcpt  appears  to  he  aomewhat 
of  a  puMlo,  but  more  my8Uf>-ing  still  arc  tho 
attempts  uf  Uiose  who  would  give  an  cuplaBation 
of  the  supposed  fact*.  ■■JJorniaa"  (24S5B)  calls 
to  his  aid  intermittent  giuls  uf  wind.  One  of  those 
meets  tjio  bird  in  its  flight;  the  bird  trims  hia 
wings  to  the  gale  and  rises  in  the  air.  Good;  and 
in  the  meanwhile  tho  bird  has  acquired  the  hori- 
nmtal  speed  of  the  guit,  and  when  this  ceases  tho 
bird  goes  on  marrilv  with  thia  acqoired  speed. 
Lucky  bird  lo  be  aVile  to  torn  obatacJea  iosogood 


otter  IB  vaguely  vague. 


TOICE  HABUONIUU   AT   THE    IWVEN- 
TIONS. 

[■■491fi.]— 1\  letter  ■J4a7H  Mr.  8.  K.  Hunt  (nV! 
tliat  ■■  t'olin  Brown's  voice  harmonium  at  tbt 
Inventiona,  howevcr.has  enabled  mc  to  hear  melody 
with  theieintervals  (perfect  fifths),  and  the  result 

m'cnt."  Tho  "ss  J  c.ipooted"  in  thi"  scnt^uce  ii 
Bublimoly  rioh— ijiiitB  tuo-too,  for  Mr.  H.  musi 
have  expected  the  true  musical  Bcalc  to  be  worse  thai 
thoequal  tempered.  He  cannot  mean  this:  but  m 
matter,f  or  Mr.  H  unt  pnicecd.s  to  say  t  hat  M  r.l  i  row  ii'i 
keyboard  is  easily  managed,  aa  youhave  aimpl  v  to  usi 
■•all  white  keys  in  tho  scale."  In  Vol.  SXIIL, 
p. 'Jli8,  which  gives  a  diagram  of  Mr.  Brown's  key- 
board. I  read :  "  In  every  case  the  [ft,  Snd,  4th,  and 
5th  of  the  key  are  white  digitaI^  the  Urd.  lith,  and 
7th  eolonred,"  Something  wrong  here,  it  ntrikct 
oio;  but  surely  Mr.  Hunt  has  not  joined  the 
gentleman  who  is  still  looking  for  tnose  other 
major  scales,  which  he  ii  quite  sure  exist,  bat 
which  he  is  unable  to  Snd.  I  hope  1  shall  not  be 
misunderstood  tliis  time :  but.  reallv.  Mr.  A.  J. 
KUis  knows  aa  much  about  music  as  anv  mn' 
breathing.  and  I  would  like  Mr.  Hunt  to  point  oi 
where  Mr.  Bills  said  (and  in  what  connection)  th. 
"  the  muHieal  scale  is  not  one.  but  diverse."  Mure] 
it  is  the  dutv  of  anyone  who  quotes  a  writer  I 
endeavour,  at'least.  to  understand  what  that  writi. 
meant.  Mr.  Himt  knows.  I  presume,  that  Mr.  Kills 
w.-ui  speaking  of  the  ''mn»ical  scale"  as  found 
amongst  all  the  nations  of  the  earth,  nut  of  t 
miifieal  scale  as  recognised  by  tho  civilined.  i 
perhaps.  1  should  say  cultured,  races,  as  we  Wester 
undcrsti^nd  culture.  N.  E.  Ohlld. 


scales  of  the  Pudorn 

Plnmlien,  I  ncglecteil  to  remove  tlio  small  jar- 
forated  "  cap  "  that  is  generally  used  for  centring 
the  condenser.  There  was  a  full  fiu>id  of  parallel 
light  from  the  plane  prism  then  on,  and  1  then 
nicked  the  oundenser  full  up.  and  bringing  the 
fully  down  on  the  slide  wan  much  Kurprised 

„ ,  -ilh  groat 

and  the  '-uotrs  '  showcl  dnrk  ut  the 

ith  a  clear  band  of  light  running  down  the 


I  hope  T  nm  not  misinterpreting  "  Korman,"  bot 
he  prcsumea.  I  suppose,  that  the  bird  is  brought  Ut 
a  slandhlill  an  rcpirdu  ttrrestrial  cpace,  but  thatas 
regards  the  air  the  bird  has  tlic  same  relative  velo- 
citv  that  the  gn'it  whinh  is  composed  of  this  air  in 
motion  has  tn  tho  bird.  But  if  the  |!ust  instead  of 
ceasing  wore  to  Ko  on.  the  liird  would  l>e  swept 
back ;  its  equation  merely  allows  the  bird  to  remain 

Tho  bird  would,  I  believe,  have  done  i^uite  as 
well  had  ho  declined  to  soar;  by  trimimng  his 
wings  for  a  rise,  ho  cxiKided  n  wider  surface  to  tha 
guilt  which  swept  bim  Imck  (rolativelyi  more  than 
it  would  have  done  had  he  oontinned  his  onward 
course,  and  his  rise  in  the  oir  merely  gave  him  tho 
vantage  ground  snlTicicnt,  perhaps,  to  compensate 
for  this  loss. 

It  is  my  belief,  iireviously  csprcBsed  in  yonr 
columns  in  tho  layt  grand  tournament  on  this  qnc»- 
tion,  that  the  only  difficulty,  but,  perhaps,  an  in- 
surmountable One.  ia  in  ascertaining  the  condition 
of  the  air  in  which  thcM  '■  soaring  birds  "  appear 
to  float.  We  i>ei-»sionally  nee  a  fluck  of  rooks 
glTsting  in  graccf  ol  cirtles  high  in  the  air,  upheld 
no  donbt  l.y  thw  a^i-i-nriiug  currcnta  of  B 
nyoh.ne,  of  which  there  niiif  t  be  manjf  among  the 


I  of   0 


aensaUon  of  oircliiig  in  mid 


,.,, _jii  rooks,  who 

hands  and  launy  oppor- 
rut,  cvidenOy   enjoy  che 


nta  of  ni 


Dtwilb  in  their  VI 

eierciie  no  myFiterious  or  nn- 

ridiug  on  these  friendly  g.ilea. 


r  the  result.    Thi 
i.m  they 


AW  ATTTOMATIC  CTIT-OIT  GOVEBNOB. 

[MliiJu.l— Osr  of  the  mo't  scrion*  dilfii-.illies  in 
the  wny  of  miil:iii-  H^lf-rcgiUaling  engines  of  small 
BiiO  ifi  that  ol-  m;yliiug  a  BBtUfar:t.,rily  o]«TatiTe 
Eovcmor  in  uiini.^uirc.  Till-  diflSenlty  may  be 
eniirolv  ovcrcon..-  l,v  Ihc  i.di.iilion  of  the  ;?ivcmor 


Itrcgulatet.  by  varying  11 
piaitiou  uf  the  ecctntrio  tl. 
valve,  tho  changes  in  il«  ii 
ttantiolly  the  same  as  tbosi- 
the  link  of  a  lucnmi.livo  bet 
nd  one  of  its  citromca. 
The  oHustmction 


BO  simple  and  so  plainly 
uplctu  dcscripllou  will  he 
rill  willingly  answer  any 
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i>T«nior,  The  ■ttratkit  of  nutHn  ii  mDm  to 
the  wn  tn  whioh  the  ateuD  porte  and  pMW«*  >n 
formed  W  drilliog  and  moitUiiic-  I"  *>^  ^V 
uutUwr  alnioat  iiunpenble  diffionliT  in  the  w^  of 


faming   the   porte   uid   penagee    i 
0  jlindeis  u  OTeroooie. 

The  ™lTe,  m  valve*  rather,  for  there  an  t«a 
Mmiiect«d  rigidly  by  a  bai,  are  Uiown  in  their  mid- 
poiition, 

"-'—  Ohio,UJ8A 


plate  whidh  ii  pivoted  ...   __   ._ 

wheel,  and  carrieo  two  anna  tenninating  in  aegmeol 

"    with  A.    Two  piaioni  fitted  to  work  o 

li  in  the  whe«l  ni«Bh  into  theae  segmenta.     1- 

le  piniona  are  rigidly  attached  arma  terminating 


Id  weiplite  C  C',  the  oatward  movement  of  whiah 

topoeitiona  cC  eliifta  the  centre  of  the  ecoentrio 
frrnn  line  a  A  to  B  a,  in  whioh  poaition  it  imparte 
a  movement  to  the  valve  comcident  with  the 
piaton,  bnt  (with  any  form  of  slide-valve  which 
admits  steam  by  muvemenC  from  the  induction 
oppoaite  direction^  and  of  just  anfficieut 


Mid)in 
alight  b 


p  of  the  valve  and  ahow  a 
•t  of  opening  at  each  induction  period. 


A  spring  D^e  teniion  of  which  ia  adjuatcd  by 
nnt  ;  on  aCud  B,  fimiihcB  the  centripetal  force. 

For  cloae  regulation  thia  apring  should  have  aa 
mnch  tension  as  poeeible  wiuiout  introducing  in- 
stability of  equilibrium,  the  proper  speed  being 
got  by  more  or  less  weight  at  C  C. 

The  apring  ihould  be  aa  atrong  as  poaaiblo  with- 
out danger  a  breaking  ondei  the  tension  to  which 
it  is  anbjected  Then  the  weight!  are  eipasded  to 
positiooacc'. 

The  wheel  is  aecored  to  the  shaft  in  such  poai 
tiott  that  pivot  A  will  be  diametrically  oppoaite  (he 


r«921.]— m   following   to   "Silei    Seadiift' 

(iMS9),  in  answer  to"  Norfolk"  i 
the  impossibility,  pointed  out  by 
"  Norfolk's  "  proposal,  also  endo 


"  (S4747),  Iconfim 


-,-__,  _.  hia  latter  t^ 

Lt  ia  required,  and  to  any  a  palent 

u  oeen  laaen  oat  for  a  blower,  aa  he  deaeribes. 

To  (his  I  beg  to  add  that  aCrial  naTigatioo  ii  a 

ibJBct  BO  eminently  praotic^  that  it  involvea  u 

uch  mechanical  and  scientific  knowledge  aa  any 

branch  of   induatry  in  the  world,  for  the  mun 

Uiat  every  part  of  the  proposed  maohine  or  aerial 

abip  must  be  constructed   aa   to  aiie,  ahafte,  and 

weight  by  calculationa    based    on  the    caaditicoi 

which  anch  ahip  or  machine  will  hare  to  cODtend 

with  in  raiaiug  itaetf  from  the  ground,  in  navigating 

'  le  air  when  raised,  and  in  descending  with  safety 

.  often  aa  required. 

Each  of  these  will  have  to  be  carried  out  under 
_ie  vaiioue  statea  of  rain,  wind,  or  ^reat  heat,  the 
effects  of  which  npon  an  atrial  ahip  have  to  he 
ascertained  aa  near  as  possible  by  sundry  data  and 
eiperiments,  and  the  ship  built  acc(irdii|^y,  so  as 
'■y  leave  nothing  to  chance  or  apeculatim.  Yet 
Norfolk"  opens  his  letter  (a-1747)  by  »™;— 
Showing  principle  of  action  withont  regsid  to 
reciie  measurement  or  form  of  machine."  A 
Athei  loose  master  to  guide  the  readers  of  '^Oms" 
p  to  the  sky. 
In  kindness,  I  heg  to  suggest  to  "Norfolk "or 
other  readers  deairous  of  doing  anything  practical 
for  themselvea,  or  wishing  to  guide  otheta,  that 
they  must  study  very  much  and  experiment.  One 
paporin"0nr8"of  Oct.  24th,  1884,  by  the  Bdilur, 
on  Mr.  Brearey's  Atrial  Machine,  will  also  beef 
oreat  hdp  to  (hem,  because,  properly  ».pplied,  it 
conUina  &»  very  hasia  of  flight. 

Flying  maohinea  have  been  made  frrantimeto 
timeby  acientific  mechanics,  and  the  oorrectneas  cf 
the  ptineiplcs  h«ve  been  confirmed  by  the  writer! 


ta ;  but  there  is  such 
EQodcls — mere    toys — and    thi 
"     "        fitted  tor 


nide  gulf  betwtCD 

'ial  ship  fitted  tor  practical    purposea  of  raaa 
'  10  man  without  large  capital  can  attempt  to 
one  c^  the  latter 


Fig.  S. 


Fi«.  2  aho 
of  the  adji 


crank.    It  will  then  be  oorreot  for  either  direction 
of  motion. 

The  parts  art  ahown  in  proper  position  for  rota- 
tion in  the  direction  of  the  arrow.  For  the  opposite 
direction  aucb  changea  will  be  required  aa  will 
oonform  to  the  appearance  the  drawing  presents 
when  viewed  in  a  lookine-glaas.  For  this  purpose 
a  place  for  tenaion-etudBia  provided  at  E' and  one 
at /f  for  stud  d. 

f  shows  more  clearly  the  nature  and  extent 
adjustment  movements.  The  eccentric 
fromatoA  aa  theleversmovelhrough  (ieir 
adjustment  range.  This  movement  shortens  its 
semi-travel  from  a  Blob  B,  and  advances  it  through 
arc  C.  The  lead  is  varied  to  the  extent  that  arc 
a  b  differs  from  a  straight  line  perpendicular  to 
AB.  It  is  greatest  when  the  eccentric  is  at  a, 
which  is  as  it  should  be,  sinoo  there  is  least  com- 
preseion  at  that  point. 

The  lay-out  is  proportioned  about  as  it  should  bo 
for  a  cut-off  adjustment  from   about  Sve-eightlis 

No  dimensions  have  been  given,  but  they  may 
be  deduced  from  the  principles  given,  starting  with 
a  shaft  in  proper  proportion  to  Uie  desired  cylinder 
bore,  say  about  one-half. 

Fig.  3  shows  horizontal  and  transverse  eectioni 
of  a  cylinder  and  valve  initahU  fm:  use  with  the 


One  kind  of  atrial  maciiinc  pimilar  to  tbatot 
HM.  Krebs  and  Renard.  of  Paris,  is  the  most 
easily  made  of  any.  This  consietnof  a  rigar-ahaped 
balloon,  both  enda  pointed,  and  the  balloon  driTCn 


light  framework  and  covt 
the  propeller  being  lixed 
the  same  aa  another  ia\ 
mast  be  token  to  balance 


ing,  and  I  wonld  siucgest 
n  one  end  of  the  balloon, 
ntor  fQggeste,  but  rate 
he  bnlluon.         FnK«- 


OTEBHKADB. 

X  Mr.  Wenham'S 

.__^ .  UiedM 

write  no  more.  Seeing,  however,  several  corre- 
spondents asking  for  information  on  overheada,  1 
"ond  what  little   information  I  possess  for  their 

Pigs.  1,  2,  3,  4  show  the  kind  of  overiiead  I  haw 
made  for  my  lathe.    The  foot  of  the  ataodaid,  i 
a,  bolts  npon  the  headstock,  which  is  bad,  Inrtea 
not  well  be  helped  in  mv  eaae ;  I  did  not  diOC 
interfere  with  the  — '  ~* 

change-wheels  pra 
itandanl.  The  ha 
mandrel,  and  ob'' 
the  standard  to 


Oct.  23,  1885. 


TSS6USB  MEOHAHIC  AKI)  WOBU)  OF  8Caa?GEi  Ho.  Vfli. 


•honld  hkTa  been.boMad  md  ba  Sin.  m  4iii,  diHU. 
Tba  appK  put  of  llie  >tuidaid  it  mad*  wjdi  a 
■ookstM  (Hpipa,  which  alloira  t^i^pgrputto 
nring  loond  ud  uio  to  be  nlwd,  if  neoMttrf,  to 
Mcoounodat«  tfaa  band.  T.  HI^[ll(■  mnit  h>T« 
forgottoDiliii  point,  u  Ui  iketeb  on  page  106  ihowa 
nojpoMfbIll(>rat  ht^inmlal  iwing,  a  UiIoB  whioh  ii 
qnite  nuMMiy.  Th«  ball,  in  my  oaae,  ii  Min. 
diam-  and  waighi  abont  ISIb^  it  alides  on  a  bar 
jHn.  diaa^  and  iiOin.  from  tba  eentie  to  each  and. 
Thii  ii  abont  the  (implut  amngement  thni,  can  be 
adopted,  and  ooati  to  bay  about  £8.  It  ii  verr 
oonvenlen^  tlte  band*  being  qoioklj  changed,  -which 


bar  at  the  top.      The  lone  band  ia  rather  apt  lo 
tremble  or  Tibiate,  bnt  will  not  dome  off  if  the 
pnlleri  at  Fig. «  are  iloped  lEairij  etraight  to  f 
wbmu.    The  only  lerloiu  dJaidTaDtAge  of  this 
nugement  ia  that  yon  cannot  maltipfy  yonr  spi 
bej^nd  that  given  by  the  Urgeit  Bpeed-whsel  and 
the  imaUeat  pnllsv  on  driUer  or  eccentric  cutter, 
ny  90  to  1,  -which  I  find  insufficient. 

FigB.  5  and  6  I  have  copied  from  HoltiapSel'i 
Vol.  v.,  auppoaing  tbat  thoee  of  your  readan  who 
oannot  afford  to  poateu  themtelTes  of  that  admirable 
book  would  be  glad  to  lea  tlis  form  meet  ri 
■  mended  by  that  flno.  Fig.  5  ehows  how  lie  1 
part  ii  attached  to  the  left-hand  lathe  itandaid. 
Fi^.  6  ahowi  the  nppei  part,  whiob  fornii  a  kind  < 
nmrenal  Joint.  The  tension  is  adjnited  by 
epring,  the  band  trsTOli  along  the  barrel  in  fluting. 
■nd  the  spied  can  be  iaareaied  above  that  attaint 
in  the  laat  example.  The  chief  advantage  clained 
far  this  form  by  Hr.  Uoltiapffel  over  all  other 


foimi  ia  that  it  has  lese  friction,  and  the  lathe 
■carcely  alaekeni  its  speed  whan  the  foot  ii  removed 
fnna  the  treadle  to  move  the  index  in  the  diviiion 
plate,  A  friend  who  has  this  arrangement  on  big 
lathatellamehefindiit  i>  notneceasary,  as  I  <up- 
poaed,  that  the  barrel   shaft  ibonld  be  perfectly 

The  diotograpb  I  sent.  Pig.  T,  shows  Mr,  Wali'i 
Matlxk^  which  la  not  an  overhead  at  all,  and  will, 
I  think,  be  new  to  moat  of  yoni  leadcra. 
Inn  aanding  tUa  letter  in  aunrei  to  "  A.  P.  U.'s  " 

-    llj  If  hewialiM  fot  a  "D.  E.G."  overhead, 

k  -MQ  do  Mrew-aattliig  in  mataL  be  ahonld 

-^ToL  XXILy^iEleb  li  foU  of  informs. 

-"— ^  I  tt  WOOU  lakB  a  wbcde  number. 


-MMtittwoaUlakaawlicdt 


□p  Ibe  aubiect,  and  was  very  glad  to  see  him  re- 
appear in  flie  "  B.  M. " ;  he  wifi  tell  ns  tie  points 
™  favour  of  the  two  itandard  styles  of  oyerh— ^ 


|;24SS3.]— I  WONDER  why  we  in  England  <x 
tinue  to  pat  up  with  the  clonuy  expedient 
getting  the  sweep  into  our  rooms  areiy  timt  _ 
chimney  hai  to  be  cleaned.    In  Germany,  where 
close  stovea  are  mostly  osed,  the  sweep  goea  np  ' 


the  loft  under  the  roof,  Gndl  there  an  iron  door 
into  the  flua,  lets  down  by  a  rope  a  weight  with 
ciroalar  bnuh  attached  to  the  cellar,  miera  be 
•ay-  I  finds  another  door  to  take  oat  the  soot.  Thoa  he 
and  need  never  enter  the  rooms  at  all. 
'ha  I  '  Why  could  not  we  have,  at  least,  iron  doors  in 
ha   the  iatoneiii,  op  through  which  tiie  sweep  could  send 


0  necessity  for 


Ilia  machine  bnuh,  i 
entering  oor  rooms. 

We  could  easily  get  tJie  Bue>  so  bnilt  in  new 
houses,  and  iiutead  of  a  chimney  fire-grate  stuck 
in  the  wail,  we  could  have  a  simple  square  or  roand 
aperture  into  which  the  pipe  of  a  half-moon 
projecting  grate  could  be  iOEcrCcd.  Anyone  could 
thus,  in  an  nnfomished  house,  clioase '  grates  of 
his  own  Style  of  ornamentation ;  and  a  simple 
register  in  the  pipe,  to  close  while  the  sweep  waa 
at  wor^  woold  prevent  all  soot  and  diii  m  the 
room,  it  only  wants  trying  to  be  appreciated.  I 
inclose  a  rough  sketch.  1.  O. 

DOSBSTIO  HOI-AIS  UOTOB. 

r!49M.]— With  reference  lo  the  reply  of  Mr. 

Edmunds,  I  ahoold  like  to  say  that  I  have  aeon  the 

motra-  sold  by  the    Britannia  Co.,  and  can  eaaHy 

imagine  that  the  tale  has  not  been  large  when  th« 

r rice  ia  considered  (£9),  and  also  the  facttjiatit 
as  not  been  properly  brought  before  the  public  aa 
aieinn;  machine  motor,  it  is  simply  exhibited 
driving  a  lathe,  which  is  doing  no  work  beyond  re- 
volving a  rod  of  iron.  I  oonsider  the  great  ohjao- 
tion  to  tiuB  motiw  is  its  price,  especially  when  it  ia 
considered  what  the  same  makers  can  da  for  the 
money  in  the  way  of  lathee.  It  was  this  objection 
which  prompted  me  to  write  and  suggest  taat 
amateurs  might  be  supplied  with  castings  at  a 
reasonable  figure,  so  as  to  enable  them  to  conatmct 
the  engines  themselves.  I  hope  other  amateurs 
will  tZke  the  matter  up,  and  so  encourage  someone 
lo  supply  the  neoesssry  eastings.  Motor. 

SOLDEBINa. 

[24925.]— IK<40IBY  ia  made  in  a  recent  nnmber 
cODcemjig  a  blowpipe  long  advertised  in  "  Ours." 
I  suppose  Cohen's  is  meant.  I  have  much  pleasure 
in  saying  that  I  have  Tised  one  of  his  "  self-acting 
blowpipes"  for  some  months,  and  am  aatirely 
perfect  success  in  itA  way. 

tOgrainaoL 

, extremely  useful  when  a  small 

bnt  long  continued  and  intense  heat  is  required. 
For  braung  it  is  invaluable. 

Bot  ne  puia,  Sonaa  Ja  aula. 
Brooklyn,  N.Y,  U.8.A.,  Sept.  28. 

ooicPABiaoN  or  tides  at  livskpoo^ 

AITS  FI^ETWOOS  FOB  SEFTEKBBB, 

leee. 

[34926.]— The  month  of  Beptember  has  proved 
lore  boisterous  than  any  preceding  mouth  of  the 
present  year.  The  equinoiial  tides  rnsbed  in 
unwonted  force  from  the  Atlantic  from  the  Slh  to 
the  [3th,  augmented  by  cyclonic  gales  and  a  low 
barometer.  Thediuriiai  ine^unlUy,  as  was  expecte^ 
operated  to  increase  the  night-tides,  as  compared 
with  those  which  followed  in  the  day-time,  and  the 
law  which  rules  their  production  was  a«  palpable 
as  ever.  The  weather-charts  from  the  3rd  1«  the 
nth  of  the  mODth  sufficiently  explain  the  extra- 
ordinary elcTations  of   the  ocean  between  those 


leased  with  it,  as  it 
.t  will  easily  i    ' '  ' ' 
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Dkte. 

CftlouU- 

tiOD. 

Obaerra- 
tioD. 

Error. 

b™^ 

Wind. 

K«muki. 

1S86. 

ft.     in. 

ft.     in. 

in. 

S^    I 

21      7 

24      6 

-  3 

SOD 

B£.B. 

Fraah. 

22    10 

2B      4 

+  8 

29-9 

8. 

Fredi. 

23       S 

28      6 

+  4 

29^ 

E.aB. 

Slight. 

22      0 

22      4 

+  * 

89-8 

S.8.W. 

21       3 

23      4 

+  19 

29-8 

S.8.W. 

21       0 

22      6 

+  18 

29-6 

aw. 

Strong  to  gal*. 

21       4 

22      4 

+  12 

29-6 

aw. 

Strong  to  gale. 

21     11 

28      2 

+  15 

29-6 

S.W. 

Rale. 

22      2 

23      6 

29-4 

W.8.W. 

Strang. 

23      4 

24       4 

+  12 

29-5 

S.W. 

Stronl 

2*      0 

25       2 

+  14 

29-6 

as-w. 

Fresh. 

26       2 

30      3 

+  13 

29-5 

aw. 

Strong. 

26      0 

20      9 

+  9 

29-a 

Stnmg. 

27       2 

+  B 

29-6 

B.S.B. 

Presh" 

27       4 

27     10 

aw.  to  w. 

Rsnawed  cTclone. 

28      6 

29    n 

+  17 

29-H 

8.W. 

Strong  to  gale. 

28      B 

+  17 

29-6 

W.8.W. 

Strong*to  gale. 

29       4 

30      2 

+  10 

29-6 

W.N.W. 

Var7.trong. 

38     10 

29      6 

+  8 

29-7 

W.S.W. 

29    ]0 

+  5 

29-8 

Calm. 

28      6 

+  s 

29-7 

H.  by  W. 

Strong. 

28      o 

28     10 

+  6 

29-8 

Calm. 

29       2 

+  24 

29-6 

S.W. 

r.ale:  eyclonio. 

20  n 

28      6 

+  19 

29-9 

w.a.w. 

2o       8 

20       11 

+  13 

'BO-1 

w.aw. 

Vei7  utomij.                   [»ion, 

25       0 

2i      9 

+  9 

2*8 

S.W. 

Strong:  cyclones  in  auocei- 

23      n 

25      7 

+22 

29-7 

S.W. 

Gale. 

22     11 

23     U 

29-7 

S.W. 

Very  alnmg. 

22      3 

23     U 

+20 

29-8 

8.W, 

Strong  to  gale. 

21       0 

+  12 

8.W. 

Strong  lo  gale. 

21       3 

29-9 

S.W. 

Strong  to  gala. 
Variable. 

19      4 

19     10 

+  6 

80-0 

8.  to  8.W, 

20       1 

+  7 

a  to  aw. 

Variable. 

.18 

18     10 

19       1 

30-0 

N.N.W. 

Slight. 
Fresh. 

la  10 

+  2 

29il 

NJf.W. 

19 

IS      5 

20     10 

29-7 

S.W, 

Oale. 

21       0 

21       0 

+  0 

29-8 

N.W. 

dale  abated. 

SO 

20    10 

20     10 

+  0 

SON) 

w.a.w. 

Prcah. 

2->      4 

S3       2 

aw. 

Strons  to  gale. 

21 

22      3 

22       1 

-  2 

BO-1 

K.  to  N.W. 

Freah. 

24      4 

-  2 

N. 

Frcah. 

sa 

23       9 

24       1 

80-2 

aw. 

Fresh  to  itrong. 

2&    y 

26      7 

-  2 

30-1 

NJI.W. 

Strong. 

21 

25      0 

26      6 

+  0 

WJ8.W. 

Freah. 

26    11 

26      7 

-  4 

BO-1 

aw. 

Strong. 

M 

a;     0 

+  S 

80-1 

N.W. 

Strong. 

27       7 

27      4 

-  8 

•    sm 

EJS.B. 

Fr«.h. 

25 

27      0 

26       1 

-11 

iiHt 

S.  Strong. 

36 

28      8 

27      4 
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dates.  Foar  diatinctly-marked  dcpresaioni  paued 
over  these  i<t1anda^  the  dominant  system  of  vhioh 
was  c^clonie.  These  were  continued  during  the 
foUowmg  weeks,  the  winds  being  mainly  of  a 
igeiEer/y  or  lonlh-mriitrlu  type.  In  all  anoh  cases 
the  gradient,  were  faToarible  for  tbc  elevation  of 
the  sea-levct.     Altogether,  the  stormy  weathi 


Great  Bril 


conditi 


.  of  the  s 


24tb  instant, 


The  tides  seldoi    _   ^ „ 

the  Irish  Sea,  whilst  on  the  east  coast  strongwinds 
oontinned.  A  heavy  cyclone  un  the  30th  would 
have  inflicted  immense  damage  ;  but  fortunately  it 
Oooarred  when  the  (ides  were  low, 

Jaroes  Teaimon,  M.A.,  F.K.A.6. 
Pleatwood,  Oct.  12,  1885. 

XiABO-E  V.  giWAT.T,  APEKTUBEfl — BB- 
VLBOTOBS  T.  BSFBAOTOaS,  AlfD  MB. 
BUBNBAM'S  I>I0TU1C  THEBBON. 

[24927.]— Without  in  any  way  wishing  tu  be 
drawn  into  the  oontroversy  which  baa  arisen  over 
raSectors  and  refraeUirs,  and  large  telescopes  and 
amall  one*,  still,  Mr.  Bumhani's  article,  printed  in 
"  Oqm  "  of  October  9th,  cannot  well  be  passed  over 
in  silence.  Greatly  as  we  all  respect  Mr.  Bnmham 
and  admire  hid  splendid  work  amongst  the  doable 
atara,  yet  we  ^ill  □lustdeplore  the  tune  of  his  paper. 
When  Mr.  Burnham  and  Mr.  Denning  take  up  the 


le  blows  given 
iatributed,  and  ar< 
'e  spcct&torf 


spt  to  fall  upon  the  beads  of 

and  those  bluwt  are  very  liable  to  end  abruptlyany 
— ' as  a  pursuit,  and  this 


we  must  all  a<lni 
therefore  1  veni 
to  aide  with  Mr. 


■  deplored.  If, 
ro  to  takeupmy  pen.  it  is  neither 
lumhavinor  with  Mr.  Denning, 


Firstly,  I  notice  a  very  peculiar  state  of  t 
Mr.  Denning  condemns  large  refractors,  bt 
never  used  one  ;  Mr.  Burnbam  condemns  lar 
Hectors,  but  baa  never  used  one.  Kow,  I  vr 
to  think  that  both  patties  are  in  the  wrang 


Denning  a  rcBector.    the  work 
the  world :  let  tbe  world  then  ai 


I  h&vs  been  n 


or  tinea  timet  Um  mpartare,  baoww  lo  bbA 
dependi  won  the  trminfoK  of  the  al^t  uu  aent^ 
neaa  of  the  jiOon.  Nor,  in  tlie  aame  way,  wmld 
I  promiae  to  ns  a  idanatur  surUiig  date^  In 
UrrDeaniii8,at>d  lor  the  aame  romi.  Tbq*  U 
arii>ther  point,  too,  which  muat  not  be  Corfottau. 
DetMlmB7belertintoomiioh  U^t.  Althoo^  I 
might  be  able  to  detsot  new  atrue  or  ap^  <m 
Jnpiter  with  nnr  ITlin-xefleotor,  yet  eonw  wtdetafl 
whioh  I  n*ed  to  aae  in  tlie  Sin.  amj  be  innalble,  ra 
at  leaat  not  ao  aaaily  aaan,  on  koocnwt  of  Uie  ay* 
being  affected  br  too  mwA  lisht.  Torealiaebo* 
nm^  tin  are  ia  affeoted  by  Uiete  tliiiOT,  look  at 
the  moon  tbiongb  a  6in.  witli  a  power  of  90,  and 
then  through  a  17in.with  the  aame  power.  Ton 
will  be  blinded  with  tbe  li^t  of  the  17in-,  while 
you  can  see  with  comfort  through  the  6iii.  BW 
put  a  light  neutral-tinted  piece  of  glasa  betwica 
the  eyepiece  of  the  nin,  and  the  eye  and  the  17ia. 
will  show  a  groat  deal  more  than,  the  flin.  Again, 
aperture  and  colour  aro  intimately  related;  aamaU 
aperture  will  deepen  the  colour,  and  ao  make  an 
obiect  to  be  seen  more  easily,  as  it  ia  a  weU-koowa 
[act  that  colour  is  lost  in  eiceas  of  light. 

Mr.  Burnham  claims  that  all  n 
discoveries  of  close  double  atara 
with  the  refractor ;  therefore. 
But  Mr.  Bnmbam's  conolosion  ia  hardly  logial, 
for  it  begs  the  question  that  large  refle«:l€iiiliave 
been  used  in  this  work  and  have  faileA  Sim.utu 
as  I  am  aware,  no  large  modem  refieetor  has  bnn 
used  for  the  purpose,  with  one  eiception,  and  that  is 
my  friend  Mr.  Perry's.  Mr.  Perry  baintanRd 
some  of  Mr.  Burubam's  diaeov erica,  and  has  added 
some  notover-easy objects  to  tbe  utaloKDe el  dae 
dimble  stars.  We  here  have  an  181in.  rt&ctDr 
with  great  disadvantages  in  respect  of  diaste. 
pitted  against  an  ISiin,  cofraetor  with  whatu- 
peara  to  be  a  very  fair  climate.  Tbe  pagea  of  the 
"  E.  M."  and  of  the  Journal  of  the  L.  A.  8,  canmit 
lead  UB  to  Mr,  Buroham'sconoluaiMi  that  the  re- 
flector is  »o  very  inferior  to  the  refractor.  Agaig^ 
Sir  John  HerMhcl  did  n*t  search  jButioDlarly  tin 
close  double  stars,  nor  would  it  bo  &ir  to  quote  hit 
telescope  against  a  modem  refractor.  He  nmuclt 
however,  if  I  reiacmbcr  rightly,  did  not  deem  liii 
metric  speculum  inferior  to  Stmve'e  refract*. 
He  made  tome  rtiiiarks  on  tbe  two;  but,  nnforta 
nately,  I  nm  far. away  from  back  numben  of  tlu 
R.A.  a  Memoirs,  whiuh  contain  them,  andcunly 
sjiealc  from  memory. 

Bat  what  is  tbe  greatest  test  in  the  controreny  (d 
the  reflector  rtrfiu  tlie  refractor  is  the  fact  thit 
when  an  observer  takes  to  a  reflector  he  if  uX 
driven  back  to  a  refractor,  as  be  would  be  if  the 
former  was  ao  inferior.  A  case  in  point  is  that  of 
the  late  l>rebendary  Webb,  Tie  bad  a  Hin.  of 
AJvan  Clark,  and  yet  be  sold  it  and  obtaiiud  lit 
9^  '■  With  "  reflector.  Only  on  one  night,  nnfta- 
tuiwtely.  has  he  a  record  of  the  trial  of  the  linl 
kinds  of  telesoopes.  This  wai  as  far  back  aa  li«^ 
when  he  tried  an  Bin.  of  With's  ogainst  a  S^ia. 
AJvan  Clark— the  foci  were  respectively  72in.aiKl 
81in.  Though  the  reflector  was  somewhat  troabW 
with  rings,  yet  it  gave  a  "  triHe  smaller  discs  ai 
wider  separation."  As  regards  liKbt-grBsping  poro 
on  15  M  Pegosi,  he  says  that  -  llin.  of  the  •  With 
do  not  appear  fainter  than  A.  C. :  Sin,  ninch  non 
splendid  and  brilliant  rosolntjon."  Such  was.hm- 
cver,  the  eflcct  nponhim  thatat  a  later  date  the  re- 
flector took  the  place  of  the  refractor.  Of  thk,I 
know  personally  he  never  repented,  and  if  Mr. 
Duniham  could  see  his  observations  of  closedoaUt 
stars  which  I  have  besides  me  as  I  write, 
and  could  bavo  bad  a  look  through  tb 
m  With,  aa  I  have  had  many.  h( 
would  not  form  so  bad  an  opinion  of  reflettuB. 
The  fine  evenings  at  Hardwick  were  Uken  up 
chiefly 'with  sweeping  over  the  hea 


the  work  of  both  is  before 

._..__      .Id  then  assign  the  priiCj  a 

the  judgment  will  be  that  the  work  of  both  is 
the  greatest  valnc,  for  both  are  leaders  in  their  : 
spectivc  lines  of  research.  One  cannot  help  feeling 
that  it  is  the  mnii  rather  than  tbe  i-i'trumcit.  and 
wherever  there  is  the  patience  to  carry  out  rcse.iroh, 
there  must  be  tbe  suooeas,  whether  the  telescope  bi. 
reflector  or  refractor,  or  of  5in.  or  of  30in. 

But  there  may  be  a  selective  action  in  telescope- 
of  such  different  principles.  Tbe  reflector  moj 
deal  better  with  one  class  of  objects,  tbe  refractor 
with  another.  Much  of  the  planetary  work  ha- 
heeu  done  with  reflectors  ;  double-star  work,  on  tht 
contrary,  has  been  done  with  refractors  ;  but  that 
this  has  been  so  does  not  prove  conclusively  that 
reflectors  are  bcstfor  planel*iry  work  and  ref ractor?' 
for  stellar  work.  It  cannot  be  doubted  that  bail 
Mr.  Dnmham  observed  with  a  reflector  he  would 
still  have  been  the  authority  on  double  stars  and 
Mr.  Denning  hare  made  his  reputation  equally  by 
the  study  of  planetary  detail  with  a  refractor. 

That  Professor  Hou^h  may  not  lie  able  to  see  a 
planetary  marking  with  three  times  the  aperture 
of  Mr.  Dennings  telescope  is  no  proof  of  its  non- 
vision.  Years  ago,  I  remember  hearing  doubt  oast 
upon  some  of  Mr.  Burnbam's  discoveries  by  :i 
gentleman  possessed  of  a  telescope  two  or  three 
times  the  size  of  the  one  Mr.  Bnmham  was  then 

using;  this,  too,  by  no  unskilled  observer,  anil  gentlemen  like  Mr,  B__„ 
with  a  firbt-claas  ini-trument.  Personally,  if  Mr.  able  and  wcll-lrained  TJriWj 
Bomham  was  to  diseovei  a  double  star  with  ■  6in. '  aaarch,  and  took  upon  hlW* 


not  found  in  hii  ob- 
servations any  close  new  ones  amongst  the  former; 
but  Mr.  Webb  never  especiiJly  lo^ikcd  forthoio: 
being  convinced  that  in  many  of  tbe  wide  pail* 
where  there  was  a  striking  contrast  or  remarkable 
similarity,  tbe  juitapiaitiou  whs  not  accidental,  bat 
must  imply  some  relation  which  in  this  earlv  atan 
of  our  knowledge  we  cannot  comprehend.  Be 
swept  for  them  with  b.w  powers.  Nor  can  we  forget 
that  of  those  stars  whioh  Stnive  rejected,  8(mieha« 
been  found  to  be  triples  or  quadmnles  of  the 
greatest  interest.  Take,  for  instance,  80  Virginis. 
which  was  rejected  by  Strnve,  but  which  was 
found  lo  bo  a  quadruple  by  Mr.  Bnmliam.  and  (fl 
which  he  says  ("Memoirs  of  the  R.  A.  S,"  ToL 
XLVII.,  p.  191);  ''Altogether  thia  group  fonm 
apparently  one  of  the  flnest  qnatlmple  aystemt 
known."  And  again  over  Z  200i  Boj.,  we  read  (^ 
193) ;  "The  discovery  of  the  cloic  atar  makes  it  aa 
interesting  object."  The  reason,  then,  that  in  lb- 
Webb's  observation*  we  have  no  record,  or  nertto 


I  Webb  prel 


incajial.'le  uf  showing  tbem;  but  tba^I 
rferreii  leaving  wa»  alua.  q|  oW> 
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leu  valuable  lion   uf    rcgiitericg  Ride   but  ap- 
pu-eatly  cADnectoii  nlijm'tH. 

Othen  havtf  fuUu>T«l  Mr.  Webb  in  the  prefcrcnc« 
of  the  letlectur  t.>  tlis  rcfraclur.  Mr.  Fnuiko, 
DjtlioDgli  for  tome  ,rcB,ri  he  had  been  vroikiti);  vith 
a  besutifnl  ain.  rcfmatur,  yet  irhcD  he  otataini  & 
loigec  ilutruDicat  it  ii  s  reHcclor,  uid  we  huTe  no 
reuon  to  believe  that  thid  able  nnd  espciicuced 
obBOTTer  i»  clisistiifio J  with  it,  but  quite  the  uon- 
tiaiy.  And.  if  I  m]iy  Tcnturo  to  odil  my  tentimonj, 
I  might  «t;  thiit  I  wu  quite  prejudiced  oa  the  nide 
of  cefnirhiri,  aiul  nCbcT  turned  up  my  noao  M  the 
{■in.  reflector  Mr.  Culvernut  into  the  hands  of  the 
L.  A.  8.  A  vi-ry  few  n[ght.  however,  entirely 
chuigodmy  opiniim,  Rnil  now  i  haie  here  b  171in. 
of  C^vct'f.  wbieh  leavea  mithing  to  be  desired  ; 
and  though  I  have  never  n<cd  so  big  a  refractor, 
vet  I  hsve  looked  thruugb  one  over  I'iio.  aperture 
from  time  to  time,  and  I  mu>t  aay  that  I  wimldu't 
eiohangB  my  refleutur  for  nn  ISin.  refractor.  I 
hive  not  Uie  alightc-iit  doubt  I  ehall  naver  detect 
kny  clone  doublefi  like  Mr.  liumhun'a ;  but  I 
know  pcrfeotl]-  well  the  fiiult  ii  not  in  the  inntru- 
menti  but  iti  the  observer.  Let  tu  note  down 
lome  of  Chediaadvautagei  of  tlic  refiactoF  ; — 
[1)  The  over-correction. 

IS)  Clumsincin  from  great  fuctd  length. 
3)  Xecenity  of  an  elaborate  dome  and  obier- 

(4)  Uncomfortable  ponitiou  while  observing. 
Agninst    these,    the    relleetor  can    be    chiirged 

"nrOpentLbi.. 

(3)  Difficultv  of  arljuatment. 

13)  Perishable  nature  of  the  film. 

Theae  luvnll  that  lean  think  of  at  .the  mo: 


putting  the  Bpccnltt  of  the  ITJin.  in  their  places 
and  adjusting  them  took  me  half  an  hour,  allhuugh 
1  bad  no  previoun  cipeiionrx.  And,  aa  to  the  him, 
it  will  Isfit  for  yean,  if  carefully  iire9cr\*e<t, 

LaaOy,  Mr,  Burnhikm  totally  miiunderatandi 
the  plan  of  putting  in  ttnps.  Be  declares  this  id 
the  sign  of  an  inferior  iniitFamoEit :  but  this  ii  not 
the  c*»B  atoll.  Stops  are  only  used  on  bad  nights. 
The  larger  the  aperture,  the  greater  is  theeSect  of 
fttmoaphericol  disturbance.  DiminiBbing  theiper- 
tnre  iliminiitbeB  tlic  etEect  o{  aimoephcric  dis- 
tnibuioe.  This  applies  erpolly  to  reiiceliir  or  re- 
fnctoc  ;  and,  doubtlcsi.  if  Mr.  Rurnluin  would 
have  placed  a  itoji  before  bit  ID^in.  when  h< 
recorda"  pour  seeing,"  althoogh  ho  could  not  bavi 

bear  tho  dccrciuietl  aperture,  lie   would  ceitainli 

have  seen  it  AfftiT,  T.  E.  Espln. 

Higb-itrect,  WoUiBghnm,  Darlington,  Ott,  VJ. 


OS  before ;  bat  what  is  wanted  ia  an  explanation  of 
■  '  then  goes  on.  It  ia  evident  that  there  ia  a 
.  in  tbe  column  of  water  in  tho  supply  pipe  in 
the  formof  apnlsHtion  which  manifests  itself  in 
he  supply  cistern  aa  a  wave,  there  osoillating  »yn- 
bronicollj  with  the  beats  of  the  nun.  There  is 
lo  doubl  also  that  in  the  ordinary  working  of  the 
nacbjne  a  partial  vieuum  it  formed  in  the  piijc. 
ithetwise  the  snift-volvo  would  not  suck  air. 
Again,  in  trying  to  stop  Ibo  working  of  the  ram  by 
layin|;  bold  of  tbe  rod  of  tlic  outer  valve  and 
drawing  it  towards  the  face  of  the  outlet,  it  feels 
as  if  the  column  of  wiiter  in  the  supply  pipe  were 
itatf  of  oscillation  requiring  a  definite  time  to 
;  it  to  lest.  How  can  soch  an  oscillation  be 
p  in  ■  column  of  water  which  is  fiaid  to  be  in- 
elastic? Would  it  bo  possible  to  determine  the 
'orce  with  which  tbe  outer  valve  falls?  If  a 
'ocuum  is  formed  behind  the  outer  valve  inuncdi- 
,tcly  after  it  closes,  then  tho  valve  will  donccnd, 

ighly  appreciated  by  youi 


DIPHTHERIA    AND    DOOTOBS'    BIBES. 

[Jlliifl.] — AxOTdEU  doctor  has  distingoished 
himself  by  venturing  (o  draw  out  tbe  nnuononf 
matter  of  dinbtberia  by  direct  snction.  More  for- 
tunate than  his  predeccniiT,  who  became  a  martyi 
to  his  profeMionol  ii-al  nnd  courufje,  Dr.Tbijnpson, 
of  Tyrone,  not  only  saved  his  patient  wilhuut  him- 
■elf  receiving  dJMn'isc.  but  hai  hud  his  courage 
■nitably  ocknuwledged  by  a  medal  uf  mefit.  It  re- 
mains a  i[UCstion,  however,  whether  auch  a  risk  ii 
justihahlcj  even  if  no  other  means  were  availablr 
for  attaiomg  the  rosnlt.  Itut  it  siipcari  to  uie  that 
there  is  no  reason  fur  any  risk  whatever  being  rur. 
in  carrj'ing  out  tlio  operation,  and,  ns  I  believe  I 
tint  saggesti'd  the  i)[>eration  of  tracheotomy  for 
diphtlioria  long  ago  tu  tho  Mclboume  docUirs,  I  will 
now  suggest  a  simple  means  uf  carrying  out  the 
further  process. 

It  would  be  enty  to  ilevisc  a  small  luclii 


J.  N. 


Exhibition  and  see  for  himself.     At  Mr.  Bwan'B 


,y,  by  the  nun 
by  pressing  a  small  push  providec]  for  the  purpose, 
and  this  goes  on  day  ufter  day;  aliio  shows  what  the 
Leclanchc  can  do,  though  the  battery  may  only 
light  a  two  c,-p.  lamp. 

In  finishing  up  my  letter  I  muitt  say  that  I  an 
innowayconnectedwithMr.  Swuuorthe  LeclaQchd 
Battery  Company  whatever,  and  I  think  that  aomfl 
of  our  readers  agree  with  me  in  the  above  letter  aa 
to  the  Leclanehe  for  lighting  lamps. 

Private  IndiTldtutl. 

Combarwell,  Oct.  lif. 

nf'E.  M.'' we 


5111112.]— I  BKB  on  paeo  122  of  1 
■e  Perrons  Oialato  v.  Vyro-devuli 


can  soorcely  be  expected  that  every  practitioner 
would  be  pnividol  with  one.  Hut  gloss  or  gas> 
tubing  is  generally  obtainable  anywhere.  A  piece 
of  large  tulw,  patted  with  sponge  or  eottun-wouC 
with  a  mouthpiece  at  one  end  and  a  small  tube  at 
the  other  for  ooonoction,  both  fitted  in  bv  eurks, 
coald  be  made  in  a  few  minutes,  and  onaldv  suc- 
tion to  be  uaed  without  any  ri^^k  uf  drawing  tbe 
poison.    Or  tho  connecting  tube  might  be  longer, 

■moll  nidc-motithcd  IniLtli-,  fittud  with  a  inontli- 
piece  like  a  ga»  wahhin<j  bottle  or  an  iohater,  im 
that  the  water,  which  might  contain  oarbutie  acid 
or  other  disinfeotnnt.  would  arrest  the  paUHige  of 
kny  matter  or  gemis  tu  Uie  operator. 


-W'.  A.'S."s" 
l»dnulia  torn. 


THE  HYSRAULIC  SAX. 

.1-^1    HAVk    been    deeply   interested  in 


tf  fMWW  "  Oun  "  with  an  explanation  of  the 

— '^^UisttakNplaeQ  in  the  ram.    Lethim 

■nln-.  alio  tfa«  dolIvaiT  plp^aod  hg 

w*,  that  tba  nm  lUu  mrb 


ipeeially  b, 

[24Wli\l— I  iiA^'Kreod  with  considerable  interei 
ic  artielc  by  your  correspondont  '■  W.  A.  .S."  c 
the  above  subject,  and  although  it  doe»  not  onswt 
all  the  iniints  raised  in  my  former  letter,  it  oontuii 
nucb  that  is  valuable  and  interesting. 

The  fiirmula  -IJL  ,  while  giving  the  cfHoicncy  of 
iny  exif'ting  ram.  does  not  as4ii>t  in  ulit,-kiainK  th< 
ird  etbciency,  and  it  is  a  knowledgo  of  the  rules  by 
vhich  the  greatest  efficiency  is  to  be  obtained  under 
.-arying  conditions  that  is  incomplete.  For 
eiampTe,  if  I  have  a  supply  1,(KH)  gallons  per  hour, 
with  a  fiill  of  10ft.,  and  1  want  to  carry  the  water 
a  diKtanee  of  lT.''ift,  to  a  height  of,  aay.  MOft,,  bow 
mueh  wotur  per  hour  shall  1  ^ct,  and  what  size 

Eipes  should  I  use?  Or,  supposing  I  doubled  the 
■ngth  to  which  the  water  was  to  bo  carried  (3iOft.), 
bow  would  that  aifect  the  matter  ? 

Again,  supposing  I  have  an   unlimited  supply, 
and  desire  to  deliver  -JO.OOO  gallons  per  day  tt  - 
height  of  t25ft,  along  a  pipe  IHOlltt,  tlio  source 
supply  being  7Iift.  from  ram  and  4Uft.  above  it,  hi 
much  water  must  I  use,  and  what  must  be  tbe  si 
of  the  pipes!'     In  the  oaso  "  W.  A.  K."  quotes  — 
hod  a  toll  of  2i-7lt^  length  Wft,  lift  KTft,  and 
length  of  delivery  pipe  L'.40iJft.     The  pipes  wet 
2"Juin.  for  the  injection,  ond  lain,  for  the  dclivcri 
Bv  what  rules  were  these  dimensions  arrived  at? 

'To  put  the  matter  clearly,  in  what  manner  do  the 
following  arteet  the  siiea  of  the  pipes? 
I.  Tho  vertical  height  of  fall. 
II,  Tbe  boriiontal  length  of  drivu-j]  , 

III.  The  quantity  of  supply. 

IV.  The  vertical  height  of  delivery. 

V.  Tho  horiiuntal  length  of  delivery  pipe. 
And  how  do  all  these  point],  and  the  sixes  of 
pipes  included,  bear  upon  the  quantity  delivered  ? 
The  explanation  regarding  the  valves  given  bv 
"  W.  A.  S."  clears  Dp  one  or  two  points,  but  I  shall 
be  glad  if  he  will  ii^irm  mc  whether  I  am  correct 
in  supposing  that  their  weight  is  immaterial  (the 
pressure  of  the  atmosphere,  and  not  their  weight, 

metol  need  he  nsod  an  will  make  them  strong 
enough  to  itaud  the  force  of  tho  water. 

1  Irunt  tbiLt  this  correupondeuco  will  bo  carried 
on  by  others  having  uxpeiienue   of   these   useful 

London,  October  la.  P.  A.  B. 

LECLANCHE  FOB  LAMPS. 

[■Jt!i:il.]— A  WEEK  or  two  sgo  a  contributor  of 
■-Ours"  said  it  was  useless  to  light  a  lamp  with  the 
aboie  batlerr.  I  agree  with  him  there,  hut  he 
does  not  tiling  fur  a  moment  how  long  tho  light 

it  entirely  depends  on  tbe  time  as  well  as  the  work 
to  lie  done  in  using  the  various  kinds  of  batteries. 
I  take  it  for  granted  that  the  querist  wanted  his 
light  for  some  half  hour  or  so  ;  then  it  would  be 
mmsensc  to  use  a  Leclanahe'  for  lighting,  bnt  it 
can  lie  uscl  if  the  light  whs  only  wanted  for 
about  1(1  to  13  minutea  at  a  time  ;  just  tho  some  os 
it  would  be  useless  to  use  a  biuhromate  for  a  light 
which  is  wanted  foe  about  eight  hours  or  so  tngetht 
^\'by  should  not  a  Luulancbe'  light  a  lamp  as  wt 
as    a  Itansen:'  —  being    1"J0    oud    I'M'J    volts   r 

What  iidds  is  it  it  the  pers.in  has  the  money 
lay   out,  »s  well  us  tbu  space  to  keep  them? 
nij'self  would  sooner  have   lo  I^elanchr's,  which 
wiidd  light  a  jivp.  lamp,  than -I  Dunscns  todo  the 
sBJie  work,  if  I  only  wanted  the  light  tor     ■ 
lu  minutes  at  a  time,  such  astiiilluminatca 
Htipc  or  clock,  it  being  not  only  free  from 
which  ore  so  deleterious  in  the  Bunicn,  but 
kept  in  0  room,  and  is  much  cheaper,  besides 
about    12    or    10    months    before    it    requires  re- 

I  should  advise  our  reader  to  visit  tbe  Inventiou 


'•n: 


solution, 
■ith  pyro  was 

f  hich  I  paid 
!   Store;  thii 

'ad  a  spot  or 
is,  hodafitr 


1.  as  I  could 
fur  a  lantern 


When  aodic  aulpbitc  in  eonjnnctinT. 
advocated,  I  thought  we  should  then 
developer,  and  bought  a  pound  (fur 
^B.  -Id.)  at  alarge  London  photOKr:ip)l 
I  used  in  sll  decrees  of  stri'ngtn  up 
solutions.  butoMsinclGlms  us  sc^iir 
therefore  discarded  it,  and  Ubefi  inr 
two  of  citric  acid,  which,  in  my  ba 
better  effect  than  thcsulphitc, 

1  should  like  to  know  if  anv  other 
tbe  same  want  of  aneccss  with  th'-  ■ 
if  wrong,  I  Bhoidd  like  to  be  put  ri) 
never  getwith  it  a  plate  clear  ennuf 
slide.    Pyro  can  always   bo   mail-j 

now  and  tien  to  develop. 


[24'ja:i.]— TlIK  lamentable  and  avertible  dealha 
of  three  individuals  in  tho  country  within  0D« 
short  week,  as  recorded  by  the  I'reaa,  and  ariaing 
from  tho  diacbnrge  of  lircarnu,  ic  too  appalling  to 
be  pastedover  in  a  mere  ncwrpaper  paragraph.  To 
read  the  evidence  produced  at  oironets'  inquesti 
on  Euuh  cases,  one  might  almost  sny  that  the  sofetT 
of  human  life  was  of  loss  concern  thou  that  partial 
should  bo  made  op  to  go  forth  .ind  de-itroy  wholo- 
salc  riuring  tbe  gome  scaiion.     Ho   that  as  it  may, 

treacherous  bramble  in  tlie  hedge  which  catohM 
tbe  half-cocked  gun,  or  a  slipjicrv  mudbank  which 
dings  down  the  spiirtaman  and  jerks  bis  gun, 
thereby  causing  premature  detonation.  Sorely 
some  mechanical  means  could  be  devised  m 
which  the  unintentional  discharge  uould  be  mada 
impOHible  ?  A  contrivance,  say.  by  whi<^  tha 
cartridge  could  bo  only  bserted  ivhen  in  tbe  veiy 
act  of  the  gun  being  ininted  for  aim. 

I  am  no  mechanician,  but  I  csn  conceive  uf  siB 
automatic  safety  odjuitment  being  within  the 
range  of  an  inventors  faculties.  Deploring  as  I 
do  tbe  frequent  occurrence  of  sueb  shocking  aooi- 


denCB   (or 
field.  I 


lay  catch  the  eyoof  some  praetical  mccbaniD 
id  turn  bis  att^^ntion  tu  tbe  mutter,  for  him 

ignandperfi-etit.  His  succe is  would  earn  for 
well -deserved  fortune. 

wich,  Oct.  II).  Cataptilt. 


then  hove  an  opportunity 
do  best  in  practice,  and 
O.  D.  SeSitou. 


aOHFOUND  LOOOKOTIVES. 

rswaj.l— 1  WAS  greatly  inter"stcd  in  letter 
34K(i8.  Is  it  too  much  to  oik  the  drivers  of  other 
lines  to  follow  the  example  of  "  In  Favour  of  an 
Old  Itocor"  and  give  ns  details  uf  coal,  uil,  ic, 
consumed  by'theic  engineB?  I  would  suggest  th« 
(Ireat  Horthern  and  Midland  as  being  especially 
intereiting.    We  BboiUd  tl        '  "-      " 

of  seeing  .which  engines   i; 
nut  only  in  theory. 

EAILWAY    COUPLUCGtS. 

[24!'3S.j— OSK  of  tho  most  useful  niattcr*  which 
received  attention  at  the  recent  Hallway  Coogrei* 
was  the  ven-  important  snbjeei  of  improved 
coupling  applionees  on  railways,  in  onicr  that  the 
necessity  for  the  servants  gidng  l«t«een  tbe 
vehicles  tu  couple  or  nnc»u}de  may  be  avoided. 
Last  year  alone  VM  men  were  killed  and  1,B0& 
injured  while  engaged  in  bhunting  oiwrations,  and 
durin"  the  last  seven  vears  1,IIHI  have  been  killed 
am]  7l,25li  injured  from  Bimilar  canoes.  The 
Amalgamated  Society  r.f  Ilaiiway  ServanUhasfor 
voars  given  tbe  quention  very  serioun  attention,  and 
at  tbe  Congress  held  at  Leicester  lust  week  a  rewnt 
wai  received  from  a  conunittce  stating  that  nuthins 
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abort  ift  a  trial  wjlh  the  f iill-oijiil  nnd  nctnai  i 
inf  aniUanPCK  rail  be  nrUvd  un.  ami  rtcaiumc 
fiiTihi!  eiivfiil  «>ll^il]l'rHti■ln  ut  tliu  mooting 
twiiiTirt;  "(wMiuB  i-idu'  a  iiiin  uf  niiiney  tu  a 
IniiriiHIulbeiwiimiif  «iuulin),'s  tlint  bcH  -  — 
HllFilm<rtainnm<litJi>nm  wbjuli  Bb'iulil  he  dccidiil 
UPHI  aftRtrialii,  Tlii-fai't  that  the lervant* them 
•Wvtm  ni¥  in  lamvHt  in  tbi  luatttr  it  iicaily  thuvz 
fcy  thr  viite  irf  ifilHi  tuwunja  the  tihjoot;  the 
dlffimlty,  huwcvFT,  which  niiw  hat  tij  bo  uTcrcomi 
ii  thatirFobliunini;  the  u>c  of  a  foir  waggnns  and  i 
idfcoiidino  npim  wliifb  tho  eiperlmcnla  can  bi 
ronUucted. 

I  am  rciincvtnl  tii  direct  the  Bttentinn  of  your 
TtaicTt  lo  thin  difficnlty,  in  order  that,  if  poeeiblc 
■OEDc  raiiimj'  compnnv  Diaf  bo  induced  to  give  tbi 
i>eo«ut7  tiiiii]iti("<  tor  m  full  and  fair  trial  oj 
cunpling  Rjiplinncts  which  have  fur  their  object  the 
uvingof  thelivca  irf  railwns'  pmrda  »nd  nbunteri. 
Clement  E.  Stretton, 

CmnulCing  Engiaeer  tu  the  A.S.Ry.  Semuita. 


OVBttWOKK  ON  BAILWATS. 

[24tl-'llj,] — Is  voriuua  Ictterfl  npon  nulwgy  acoi- 
deutH  I  have  bad  oecaxiun  tu  refer  in  BumeinatanceB 
r  uf  fauujtt  during  which 


adc.uling  safety  appli 


ror^  tbi 


betnki'pCondiity;  itia  batlittle  use 

tianccB  if  the  men  who  have  tu 

and  therefore  unable  to 

properly.     Mr.   Sutberit 


TBcenliy  directed 
important  letter  tu  the  Timet,  'and  be  alau  read  a 
IKaper  before  the  R;>ilH.iy  ConVrena.  It  ban  been 
atated  on  }*half  of  the  companieii  that  bis  figuros 

icqairiei,  and  findni^t  only  that  the  details  be  gives 
OEc  perfectly  true,  l>ut  hIk>  that  they  are  not  ei- 
ccptional  inBtauFCf  but  aimply  a  fair  average  of 
cacea  which  uccur  daily.  It  »  inunatruus  that  ser- 
vantH  should  have  to  work  l.'i.lri,  ar24  boura  at  a 
itretch.  Simply  luuking  at  the  subject  from  the 
paaaengers'  ]>unt  of  view,  it  must  ho  considered  a 
•camlal  that  such  an  amount  of  work  ai  is  implied 
by  these  hours  Hhouid  be  exacted  from  any  man 
npoQ  whoBe  vigilanee  dejicnda  the  aafcty  of  the 
public.  Railway  directors  ami  ufficiala  cunsider 
that  "hours  of  duty"  is  a  matter  simply  between 

laws  of  Biipjiiy  and  demand,  and  that  the  public  and 
the  Amalgamated  Society  have  nothing  to  do  with 
the  Bubject.  On  the  rithur  hand,  tho  Society  very 
properly  maintains,  and  I  entirely  concur,  that  the 

dangerous  to  the  public  for  servants  to  be  kept  on 
duty  for  excessive  hnurs,  tho  public  should  asaist 
k>  obtain  the  abolition  of  sach   extremely  long 

Kumeroni  accidents  occur  in  ciinseqnenee  of  men 
being  tired  out,  and  when  inquests  or  Board  of 
Trade  inQiiirioB  are  helditiisomolinies  the  practieo 
for  the  oOiciBlB  tu  instruct  the  bervanta  nut  tu  tell 
the  great  mtmljer  uf  huurs  during  which  they  hare 
been  on  duty.  An'ither  very  imjHirtant  matter  is 
tho  length  uf  rest  allowed  between  each  atretch  of 
work.  It  is  a  very  great  hardship  that  when  a 
maahai  been  out  with  a  train  perbupa  HO  hours  he 
■bonld  be  lometimca  called  again  fur  another 
joomey  after  only  aamo  fuiir  or  five  boura'  rest. 
Thirty-six  honrs'  duty  with  only  live  hours'  interval 
must  be  cnndeinucd  as  muBt  dBngeruui.  yet  if  tho 
Msrranta  object  to  g'l  uiit  with  a  aceond  train  witbuut 


je-cted  tu  leduc 
petty  injusti— 


cull   iioiiU 
m  lit  wages, 


IS  forms  of 


...  _..    ._  . — ,   __    — uofgency 

trsiua  may  be  blocked  for  hours,  and  railnay 
officials  point  to  such  instances  as  proof  that  long 
hDUTB  cannot  be  prevented  ;  but  it  will  at  once  be 
Been  that  such  anexcase  is  of  no  value,  as  complaint 
ia  not  made  in  fitiiilional  ancr,  but  against  the 
jjrortire  of  men  lieingon  duty  1  j,  18,  or  34  houri 
under  ordinary  circnmstancea. 

It  will  be  urged  tbnt  trains  are  not  booked  to  be 
oot  f  or  BO  long  a  time ;  bnt  this  ia  no  reply  to  the 
fact  that  they  nre  out  such  cxccsiivo  tonrs,  and 
when  it  isfouD4  month  after  month  that  goinla  or 
mineral  trains  are  ricrbapa  twice  tho  time  allowed, 
■cnnc  BtepB  should  tic  taken  to  alter  the  working 
time-tables  in  ac'onianeo  with  the  actual  running 
time  rwiuiied.  Railway  servants  considerUO  boute 
u  a  week's  work,  and  they  would  prefer  it  to  be 
divided  as  nearly  n»  possible  into  six  days  rif  ten 
huuiB,  rather  than  perform  the  61)  hours  in  three 


dava.  I  have  Wfurc  me  a  very  large 
infonoation  upon  the  subjeaL  fMm  which  it 
appears  that  the  exceiiBivo  hours  hsvo  recently  been 
on  the  increase  rather  than  giving  way  to  a  better 
■ystcm :  hence  the  neot'snity  for  come  stops  tu  be 
bkken  tn  cheek  the  dBngoron<i  practice.  The 
question  ii  a  public  one,  and  if  aeciileula  are  to  be 
rcdnceii  in  number  one  of  the  liiat  atcps  is  to  pre- 
vent eicosfivo  hours  of  duty  on  railwoyfl. 
Ij«ioc>ler,  Oct.  13.       Clement  E.  Btrettoa. 


REPLIES  TO  QUEEIES. 


fully  rtquattd  lo  mtnUon,  in  each  iiutanet,  Ott  title 
ana  number  of  Ihi  qviry  atked. 

[57037.1— Sewliiff  Machine  'Worh.— I  sboidd 
recommend  ■•  J.  W,''  to  mark  outhisrows  of  stitch- 
ing with  a  straight  edge  and  blacklead  pencil. 
This  may  take  up  a  little  time  ;  but  if  he  has  a 
i^uantity  tu  do,  and  wants  them  well  done,  it  will 
repay  him  in  the  end.  Or  he  may  do  the  seven 
parallel  rows  in    the  middle,  with  the  guide  for 

!  nil  ting,  the  outer  ones  being  marked  out  asnbown. 
should    recommend     the    "new    vertical    feed 
machine  "  for  the  purpose,  as 


lersgnte-street  and  see  the  machine.    I  shall  b 

Cleaned  to  give  ■'  J.  W."  any  further  information  i 
ewitl  kindly  advertise  hu  address  in  "Ours."- 


[57( 


I7.J— SewlnK  Machine  Work.— The  s 


guide,  which  is  a  Iwnt  wi 
machme  by  thumbscrew,  and  coming  down  to 
within  f|in.  of  the  work.  Crease  or  mark  first  line 
to  begin ;  then  fix  the  guide  at  tho  required  di«- 
tanoe,  letting  the  last  row  of  sewing  run  under 
guide.  Do  nut  mind  the  needle,  but  pay  great 
attention  to  the  guide,  and  keep  the  cloth  straight. 
The  side  Unci  will  have  to  be  marked  ia  some  way 
before  any  sewing  is  dune.  I  wuuld  tiif  a  atrip  of 
card  cut  to  the  required  shape.  Lay  this  on,  and 
mark  lightly  with  a  Gae-pointed  pencil.  The  sew- 
ing will  cover  the  mark  if  fidluwed  accurately. 
Almost  any  machine  will  do  for  this  work,  pro- 
viding it  baa  a  quilting  guide,  and  if  not  tou  can 
easily  Qi  one.— J.  1.  S. 

[67271.]— Plagoolot  TrnilnB,- Imiwssihle  fur 
yunr  flageolet  to  sharpen  urdcs"  you  have  enlarged 
the  bore  and  boles,  which  wotilii  must  aorely  put 
it  out  of  tune;  it  would  flatten  in  pitch  if  not 
cleaned,  owing  to  the  accumulaliim  uf  drini  saliva. 
Perhaps  in  the  hurry  of  writing  vou  have  mistaken 
the    tcrma    and    written    iharjien    for   jiailen.— 

[67324.]- Wire  on  F.M.'a.— I  do  not  cure  tu 

of  wire  un  F.M.'a  and  armature.  1  make  dynaoioa 
hich  work  well  andsell  well.  I  am  quite  content 
lat  others  should  cavil  over  p)iots  which  1  have 
ruved  tu  my  own  satisfaction.  I  am  much  ubligod 
)  ''Electrical  Engineer"  for  his  reference  to 
ilvanus  Thompson's  "  Dynamo  Electric  Ha- 
hinery."    As  a  matter  of  fact,  I  have  had  it  some 

ever  read  it :  otherwise  he  wuuld  have  recognised 
the  fonnula  I  gave  fur  winding  a  shnnt  machine  as 
being  copied  rrrbalim  from   that  book.- S.  BOT- 

[671157.]— TinfoU,— Nut  "  at  nea,"  but  misled 
by  a  querist  who  apparently  does  not  understand 
the  difference  between  IJn  foil  and  that  known  as 
corapoiition,  or  load  foil.  It  aeemsstrangc  that  the 
querist  did  make  it  "do."  but  wanted  it  right 
at  once.  However,  he  knows  the  pn>pcr  way  of 
"     low.— S.  H. 

] — Piston  SlngB. — I  have  not  seen  this 
□aery,  but  only  a  reply  to  it,  from  which  I  satber 
that  a  ring  is  wanted  tu  lit  ao  oval  cylinder.  1 
believe  there  are  such  rings,  and  will  du  my  best  tu 
find  out  about  them.  Some  are  advertised  in 
Jingiureriiig,  They  have  springa  of  ruand  ateal 
wound  up  and  down  within  the  rings,  forming  a 
horizon tal  spiral. — BOWI.IXO. 

[673^8.]- TeleBcaplc.—Tbia    querist    wants  to 
know  what  lenses  he  should  obtain  to  try  ami  per- 
only  reply  be  can 


[574112.]— Papier  Mache.— The  pidp  is  rnadt 
-  the  nsoal  manner,  and  is  compressed  into  the  re- 
quired shapea.  Sometimes  it  ia  treated  with  scidt 
■Tbere  is  ao  book  on  the  subject  that  I  ever  beani 
of,  and  I  duubt  whether  there  is  one,  for  1  dual 
see  how  the  publisher  could  expects  a  sale  sniBcieil 
I  pay  him. — ALTOS. 

[674(14.]— 8toi*»o  Battery.— Will  this  qneriri 
eiplain  /  What  shape  are  the  plates  that  a  plaster 
-lould  will  not  do  ?  That  is,  1  presume  it  will  not, 
1  he  asks  ao  simple  a  question. — 8.  P.  T. 
[u74GG.]— BriBht  BUtov  Platinff.— Gore'i 
directions  are  quite  correct,  and  a  little  more  pne- 
robably  put  the  qneriat  right.  U  b> 
e  indices,  he  will  find  many  reference) 
to  thia  aubjcet.— Jeh  U. 

[  — p^mlly    Olottaea-'Vaahinff    Ha- 
lf -'Turk"  bad  asked  for  ■  descripiioD << 
y  well-known  machine  he  would  probaUy  hsH 
■      ■  an  answer.    Ther    '  '     " " 

t  washing  machin< 


1  an  impossibility,  and  the  only  loi 
look  for  is  "none  whatever. "-"J. C.L. 

[&7417.]— Oaloium.— If  '■  S.  R."  will  consolt  my 
patent  fur  calcium  and  its  alloya,  No.  ]il,i-6'J,  'HI,  he 
will  see  bow  it  can  be  utilised  to  reacmblc  silver 
and  guldat  a  trifling  expense.— F.  \V.  tillllllAnu. 

ili7J53,]— Lathe  Orerhaad.  —  I  must  refer 
imerset  Lad  "  to  my  former  reply.  It  wciuld  lie 
quite  impoaeiblc  to  describe  ''  D.  a.  fi.'a"  overhead 
unurtly.  A  detailed  description  ia  tu  bo  found  in 
the  numbera  uf  "  E.  M."  I  gave  ;  nnd  I  may  direct 
"  ,S>imersct  Lad's  "  attention  to  an  advertisement  in 
the  very  nam  her  of  tho  "E.M."  in  which  hi"  query 
appears,  offering  any  back  volume  or  number  for 
silo.- R.  -\V.  F. 

r6745i1.] — IiBthe  Orerhead. — 1  shall  be  happy 
to  lend  "  A.  i\  H."  the  volume  uf  tho  E.VQLIB" 
MF-flFASIC  containing  '-  J.  Ti.'a  "  series  of  articli 
ur  "  D.  H.  (!.'a  "  overhead,  if  he  will  undiTtake  t 
let  me  have  it  again  when  he  has  dune  with  it,  and 
does  nut  mind  paying  the  coat  of  carriage.  It  is  a 
heavy  volume,  weighmg  between  Hb.  and  Bib.,  and 
by  parcel  post  it  will  cost  9d.  each  way. — G.  0.  C_ 
Church  House,  Uckficld. 

[67457.] — JapanninK- — U  this  querlit  will  pro- 


ire  the  number  for  Sept.  In,  114^1,  be  will  End  on 
36  an  article  on  japanning  and  japans  which 
ay  be  uaef  nl  to  him.— ESBAlt. 
[574eo.]— Prepaxlne  Hard  'Wooda.— The  beat 
..ay  to  ^  season  "  any  wood  ia  to  cut  it  up  mto 
planka  and  stack  them  eo  that  air  can  readi  thesi 
aU  parts.  To  prevent  "shake*  "  as  ir— >■ -- 
-iblo  glue  strips  of  oi "-  *■—  "■'-- 


fS' 


n  the  endi^Ncx. 


.  'ally  dirty,  bat 

here  is  not  one  tSat  will  wash  a  dirty  shirt  or  s 
oiled  collar  properly.  No  doubt  there  wjD  li* 
iintradjctions  to  that  statement ;  bnt  I  shall  n^ 
-Show  mo  the  machine,  and    I    wDl   buy  i^  if 

Turk's"  query  is  answered.. — JTCS.  DOB. 

-TobaeeDm 


!>.]— Olay  Pipe 


S^ 


believe,    from 
ftTr'm'a^in™!! 

Pnrheck;     but  there 
clay  'M!ough'«?'— Nl- 

ia  the  BRsl 
no  nee.»i^ 
■!.  DOR. 

f6748i>.]-KiU«.-Tbe.o    kiln,    are  UlaMUi 
paiiec— Sus.  DOR. 

'4RS.1— EWndlnr  O.Q.— If  this  queriitwn] 
to  hu  back  numbers,  be  will  find  the  eiLn- 
latiuns  already  let  out  for  an  u.g.  of  the  uis  he 
mentions.  If  not,  the  rules  for  caloulstinf^ 
W.  H.  C. 

[57489.]— Clock  Oorda.- Dress  them  with  lio- 
aeed  oil  and  hang  up  to  dry.  Two  or  three  dnu- 
ings  will  be  reqoired.— Xtrs.  DoB. 

[.'.7603.1- Qnlok  Matoh.—A  "reliable' qaick 
latcb  might  bo  made  of  cotton  stranda  stnpeil 
..1  sulphuric  and  nitric  acids,  like  the  ligfalBpi(- 
paper  recently  mcntiuned.  That  ia  aonmliaf 
-lore  than  quick,  and  little  less  than  initantiDWiu 
think  you  can  buy  it  ready  prepared  of  thoae  «!» 
ave  lire-alarm  apparatus  for  sale.  Theeotuoii 
sed  tu  keep  the  electric  contacts  open:  battki 
-loment  it  catches  fire  it  is  consum^  in  afiiA, 
and  all  the  contacts  it  held  apart  are  closed.— NCX. 


1  Dynamo.— 


ut  ofsir 
'<  botkrf 


[57531!.]- Heat 

iroved   a    costly    failure,   in    the    hone 
JiemeuB  Bnitbeca  and— S.  Bottose. 

r  6  75  L>A.]— Slipping  of  Belta. — I  meatiinid 
Jiis  query  to  an  uld  millwright,  andheaajifashBi 
known  the  dodge  for  neatly  forty  years.  I  Ihon^ 
the  holes  would  allow  the  belt  to  get  portly  in  than, 
so  to  speak;  but  he  says  they  allow  tho  air  tu  ew;^)^ 
which  is  sucked  round  between  wheel  and  IxKllw 
allowing  the  twotu  touch  and  giving  mure  frietHO. 

— Bowl  IK  u. 

[07580.]— Dentietry .—It  i»  a  pitylhat "  Dental 
Refomi"will  nut  answer  a  definite  question.  A 
■'  amall  perceutage  "  may  mean  a  great  deal — Dure 
than  some  think;  but  "  Dental  Reform  "  was  sskfd 

''  L.  D.  S.'s"  and  more  than  one  per  cent,  of  ^.-le 
who  do  the  actual  work.  I  see  ho  fi^-bts  shy  of  de- 
fining the  difference  between  •'  dcniiBt '"  and  -  sur- 
geon dentiat" ;  but  as  the  discussion  is  really 
"unpalatable,"  in  a  Bcnso  very  ditfereut  to  thai 
meant  by  our  friend,  I  have  no  wish  t*>  press  bisi. 
My  re|ily  (p.57i).  V.d.XLI.)  has  »en'ed  its  pnrpcM 
admirably — a  fact  wbicli  "Dental  Refonu"  dws 
nut  ti-em't')  have  grasped;  but  if  bo  had  seen  M 
face  when  I  read  the  third  and  fourth  lines  of  la 
roply  on  ji.  145,  he  might  perhaps  have  b<H 
attoniabed.  or  possibly  aatonnded,  that  sncli  oil 
and  such  satensm  should  have  prodnoed  am  •flstf 
exactly  tho  opposite  to  t^-'  '-•--':•       • 


\ 
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snullrr  pna,  Hmtiiits  of  eight  I2-tun  goat — fi 
on  Each  aiie— nnd  fgur  IB-ton  guiui — two  furm 
and  tvit  aft — and  the  purti  fur  these  guna  am  i.. 
BiWiy,  to  eanble  tho  gala  di  lire  in  a  fore-and-ivEt 
directiiio.  Quorht  in  ead\y  miatitiicD  it  he  considers 
tho  .VurfjiaM/M'.A  agnnljoat;  she  is  tm  iioodad  of 
the  moat  appmvetl  tj-gie.  I  will  he  gliul  to  f'inrud 
any  further  details  wUhcd  fur  ur  aketch. — JaMES 

MCakh  Gova.v. 

[SriHG.]— Or»uinettO If  "  A.  B.  C."  ref 

No.  477,  p.  liA,  or  W  Sn.  947,  p.  54'.i,  he  wil 

good  KOrkJiiEilrBwingj  far  AiDerii»n-<irg:iiibetluws, 
which  hRVC  been  wiirked  to,  and  fonnil  «Hcoe»i!ful, 
He  ahunld  make  hia  as  large  KB  hia  case  will  ad- 
mit.—J.  C. 


tpicrj,  1  have  nlwnj'a  anderatood  thnt  "th'e  broad 
nnge  wae  7ft.  0}in„  nnd  I  «co  thnt  Mulesworth'j 
Pucketbook  give*  the  utnc.  The  diSerence  ii 
very  alight.  It  n-.itilJ  be  interesting  to  know  hon 
tfaia  friKtiim  erept  in,  und  I  ahull  he  glad  if  anyoat 
cui  enlighten  me. — BonciXO. 

to7fi.f7.]— BaltlnB,— In  reply  tii  this  I  give  rulf 
from  MoIesworthB  ■' Pocket  iJook."  "IgnorunC 
will  thns  leo  that  it  ilcpenila  partlv  on  the  speed  si 
irhich  hia  belt  travels  ns  to  the  width.  "  Aiiproii 
matemlefui leather  belting  t>,in.  thick: 
Let  V  =  Velocityi.f  holt  infect  per  minute. 
H.P.  =  H,ir»e-]«.irer  {actual)  tranamitted   bj 


Can  give  more  elabiirste  rule  from  same  i 
thisducB  nnt  anit. — ltuwi.iNG. 

[576411.]— ateam  -  enpine  Formnln,  ^  _.,. 
rnoDh  obliged  to  "  Miiverton  "  for  his  kind  reply 
to  my  ijnesUon,  which  U  now  verv  oleoc  to  me.  If 
it  would  nut  treapasa  too  much  npon  hif  good 
Diktnre  there  is  one  other  qnostioa  which  1  am 
iin»bte  lo  aolve,  which  Ik  lo  find  how  U  ia  obtained 
in  Table  G.  page   STl,  which,  for  the  same  preaeure 

£8-7)  i!iS>n.4ll)foot-pounda  of  lib. of  atoam  admitted 
to  the  cylinder  at  the  temperstnraT', 


[6766SI.]  — Celoatlal   Photo^Taphy.  —  In   m> 
reply  to  thia  query,  aoft.  ahould  bo  Hti  :      ! 
nose  my  correction   reached  headnuarters  toi 

Slightly  arparating  Ihc  o.g.  lenses  is  aaid  to  oi 

anaehnimatieforeeleatial  photography.— AbtHub 

[6ifi8UandS77G!l,]— Dynamo. —To  Mr.  Bot 
TONE.— If  these  two  queries  refer  to  the  same 
machiae,  loanonlysaythatthe  reaistance  of  tin 
fields  u  diipmportioBately  large.  About  4lb.  of 
No.  I'l  on  the  beld  magncta  would  ho  ample  ngainsl 
lib.  of  No.  -ll)  on  the  armature.  You  get,  aa  ynu 
■eo,  plenty  of  E.M.F. :  hut,  owing  to  tbeenormon- 
lesiaUnce,  but  verj-  little  current.  Take  lulb.  oi 
121b.  off  the  ficlda,  and  report  reiulta.— S.   BOT- 

[67flnH.]  — PhotOBraphlo.- To    "J.    X,    C."- 
Btookton-im-Tcea,  with  tiU.IKM)  inhabitant*,  has  nii 
thorough  dealer  in  photographic  recjuiailea,  though 
'-woof  the  ohemiala  who  keep  a  little 


prepared  paper  ai 

—'—'      Then  there  is  Konth  Stockton  for 
a  tho  other  aide  of  the  river,  and  Mi 


dahyl.  oi 

bro'  ((iU,IIOu),  four  miles  off.  and  the  HartlopooU. 
twelve  milea  away.  Of  thia  group  of  towQ- 
Stocktoo  ia  Uie  market  centre,  and  as  there  ia  i 
nmnerons  and  inureaBing  body  of  amateura  in  thi 
diitnct,  1  think  a  photogcaphic  and  aoiontifio 
■pparalus  dealer  would  do  well.— H"" 

rSiBBS.]- Depoait  in  Bollora.-Stop using  the 
Boda  at  once,  and  when  the  boilera  are  ecurfed  n.  ' 
time  lay  on  a  eoating  of  hot  tar,  or  if  it  would 

Srefecable.  a  mi.vttire  nf  one  pact  by  weight 
laoklead  to  sis  parta  of  laUow,  hot.  "The  eoda  _ 
e  to  hHSten  oorniaion  of  tho  iron,  and  no  doubt 


s  the  n 


, rh  lime  lalta  t 

thick  incrujution.     I  ahould  b 
o     leani    how     yoo     anooecd.- 


tiea. 

plied.  Tbewa 
produce  tnch 
very      pleuod 

Temeuaibe. 

[67700.]— AWronomlcal.-Thcre  are  not  many 
Brtronomieal  positions  io  the  United  Kingdom, 
either  in  public  or  private,  and  I  bclicvo  none  sro 
vacant  just  at  preaeBt,  The  owners  of  private 
oburvatoriea,  I  have  noticed,  usually  advertise  in 
JVafurewhanthe^requireanaKbistant.  and  vacancies 
in  Oit  obHTvatoriea  of  Greenwich,  Edinbargh,  and 
IMblin  are  also  advertited  in  the  same  periudioaL 
^ha  qnallfloatiaau  reqoiied  vary  exceedingly.  An 
™*^"*  at  a  piinte  obMrvaio^  iboold  be 
^IT  aoonttsnad  to  tlia  oaa  A^d  care  of  an 
il.  Bad  >»  «  oslak  aad  aMtmi« 


oDiination  heiiij;  alntoet  entirely  niittliemalicn 

aa  severe,  or  perhaps  more  an,  than  the  mathematical 
papers  set  in  the  eiominationa  for  the  India  Civil 
t^ervioe.    The  latter  would,  however,  be  a  good 
guide  as  to  its  character.    The  aalarv  is  ii'iuO  i 
year,   rising    by    £1U   a  year  to  £8o(].   with   tbi 
]iosaihility  of  promotion    to    the   rank  of  seiuir 
BBsiatant.  for  which  the  aalaiy  runa  from  £IV}()  ti 
£400.     The  limita  of  age  are  from  18  to  5S.     Ua. 
of  teleacopoa  ia  not  eauentlij ;   the  requisite   akil 
will  eome  withprnctioe.     Thelowergradeof  aaaiat- 
anta  are  snpemnincrariea  otJy ;  that  is,  they  — 
diamiaaible  at  a  moment's  notice,  and  have  no  cl 
for  penaion,  im. :  they  ore  appointed  by  the  As 
nomer  Royal   himself,  after    a  teat  eiamina 
in  arithmetic,  apellinR,  elementary  algebra,  and  the 
use  of  logarithms.     The  naiial  entrance  ago  is  about 
Iti,  the  salarv  X'M  or  £40,  rising  as  the  Aatronoi 
Roj-al  thinks  fit,to'£n<l,nr,inca9cSDf  cxtraordin 
efBoiency,  to  £T1.     It  i>  eooietimesnossihle  to  c 
a  few  extra  ah  illinga  by  overtime  wu'rk.  By  ■  rcc 

of  23.  "iSinstant  Reader"  can  judge  which  kinilot 
poaition  would  Buit  him  beat,  and  probably  hi" 
beat  Gourae  would  be  to  write  to  the  Aatronomc 
Royal,  etate  hia  qualificationa,  and  aak  him  to 
acQuamt  him  should  he  hear  of  any  vacancy.  H. 
had  alao  better  keep  an  eye  on  the  advertieemeni 
columns  of  A'afurr,  and  in  the  meantime,  to  hetaki 
himself  to  Bome  more  remunerative  emploj-ment, 
and,  who  knows,  bo  may  have  made  a  sufficient 
fortune  to  atart  an  observatory  of  his  own.  with 
usaiatsnt  complete,  before  a  likely  opeuing  occurs 
for  him   in   aomeono  else'a  obaervatory.- ASTER 

[a770a.]— Hot-Air  EnBtoo.— To  Ma.  Sitt- 
CLiFKE.— The  (Umenai-ms  are  aa  follows:  Iron 
flywheel,  rather  heavy  and  i'in.  diameter  \  displacing 
cflinder  for  heating  and  cooling  the  air,  nia.  by 
3in. ;  piston  plunger,  tilled  with  oharcoal,  Ae.,  abont 
4in.  by  liin. ;  this  works  inaide  the  displacing 
uylinder  bf  a  crank  jin.  or  a  little  over.  Th- 
ilriving  cylmder  is  lin.  diameter  and  Sin.  atrokt, 
yon  can  alter  the  eronk  for  this  ))iaton  to  anlt  the 
length  through  which  thepiaton  is  moved  by  work- 
ing tho  planger  separately  by  band.  In  thi 
original  model  of  Stirling  the  plunger  crank  had  i 
slot  for  tho  connecting  rod  to  adjust  it.  Stirling'i 
patent  ia  1827.  No.  fil-JH,  but  engines  ate  uauaflj 
made  on  tiie  plan  of  bis  tirtt  mudel  with  a  ainglc 
oylindei',as  iuSimcm'a  engine  of  ISnO.orLabureau'i 
patent  of  i8C.4  which  last  is  the  one  described  ir 
'■DosohanelaPhyaica."  Hehasainccpatetltodom 
in  1874,  which  haa  been  adopted  by  several 
engineers  oa  being  the   m'lst  suitable  for  small 

two  gallons  per  hour,  according  to  the  sUe  of  engine, 
and  hot-air  engines  in  consequence  are  moat  adapted 
tor  paniping,  and  not  very  auitshle  for  driving  any 


,  jc  paniping, 

kind  of  machinery  \  uue  lunue  wi  arive  a  aewir 
machine  would  be  mora  curious  than  useful  in  ic 
eatimation,  unless  it  was  set  up  as  a  permanei 
fixtnre  like  a  steam-engino.  I  wonlrl  be  glad  t 
send  drawing,  but  do  not  think  that  you  could  gi 
a  better  plan  fur  an  amateur  engineer  than  those 
referred  to.  The  best  method  of  making  the  air 
heated  is  by  braiing  a  oylinder  of  sheet  iron  or 
copper,  as  cast  inm  offers  certain  engineering  diffi- 
culties. The  mode)  deacribed  was  mjide  of  thin 
sheet  Clipper,  and  would  work  with  the  flnmea  of 
two  common  dip  cnndlea  under  the  diaplacing 
cylinder,    and  start    in    two     minntes.— J.   SUT- 


[37709.]- BepouBHO  Work.—"  Di'ck  "  will  find 
anawers  relating  to  thia  in  Vol.  XXXVI.,p.  110, 
Vol.  XL.,  p.  ia7  and  p.  2ii7.  In  one  of  these  it 
Ba;rt  that  Mou>.  A.  Francois,  Uevonshire-plaee, 
Birmingham,  gives  Icaaoua  in  this  art,  and  from 
him:  no  doubt,  "Dick "  could  got  infomu  " 
1  quite  agree  with  him  that  somctbing  ought 
forthcoming  in  theae  oolnmns,  and  would  cert 
'  "ory  much  more  interesting  than  certain  di.  _ 
9  lately.  The  art  ia  both  comparatively  simple 
profitable  to  those  who  know  how  to  wor'-  " 


drme.  To  let  him  sec.  I  will  quote  a  few  example 
if  the  great  brake  competition  at  Newark  in  1875 
Experiment  D; — AH  means  of  atupping  except 
lanil— 7<'os.  of  experiments,  IA  and  -Jl).  Descrip- 
dona  of  brakes— No.  IK,  Smith'a  TacuuiD;  No.  SO, 
WcslinghuiiBO     antomntio.      Time     in     aoconds 

HUOft.—No.lB;  lli.  Hi.  Hi,  II,  lI,Il;l!<o. -JU;  11, 

11,11,  11,  lOJ,  mi.    Speed  in  milea  pw  houi^Xn. 

IS,  4iCi:    Ko.  aO,ri2-0.    Diatanoo  run  in  feet  after 

application    of  brake— No.   18.  1,'14Mft.;    No.  ■>ll, 

■Jlilft.    Time  in  BecondH  in  bringing  train  to  reat-~ 

.  IS,  2H  i  No.  ao,  in.     Keduucddirtanoe  for  uO 

ee  an  hour— No.  18,  1.477 ;  No.  20,  844.  Another 

.mpls.     Experiment  £  : — AD  available  stopping^ 

w>wei  and  Band — Kos.  of  experiments,  36,  ••!},  Kl. 

DaaoriptioD  of  brakea — No.  28  :   Smith'a  vaeunm ; 

~     at,   &nith's  vacuum;   No.  .11,   Westinghouae 

.    Time  in  seciindsoei'upied  in  traversing 

distanccB^of  SWft.— No.  iH  :  131,  .13,  — ,  j 


-.i!.Ui,  12};  No.  2!I,  1!^,  Il'l.  121, 12j,  12),  13; 
,No.ai:  10}.  10^.  lU,  101, 10,  I0{.  Speedsinmilca 
pur  hour,  2ii;  4,v0 ;'.!'-',  40' ;  HI. ()^.  Distanoi- run  in 
feet  after  applioabioD  of  bralce— No.  IS,  SW ;  No. 
^y.  !)20:No.  ill.  aiO.  Timeinsceondain  bringing 
tTiunto  rest— No.  2S,  aO;  No.  SH,  22;  No.  ill,  18. 
Reduced  distance  for  5U  miles  an  hour— No.  28, 
l,ri8;Nu.2'.<,l,inl  J  No.31,776.  Therefore,  from 
tbeac  tables  that  1  have  given  you,  I  do  not  think 
the  train  would.  I  ahould  alao  like  to  give  you  how 
many  coaches  these  traina  had  on,  but  oa  it  is  not 
put  down.  I  cannot  do  it,  Alao.  the  autoniatio 
vacuum  might  act  bettor  than  a  plain  one. — AlK 
PlUl'. 

[57717.]— Blotehes  on  Face,— Try  a  mnall 
qnantity  of  Bsllpotro  (about  the  aize  of  a  pea) 
Idiasulvcd  in  j-our  tea.  or  in  a  little  water,  iiud 
taken  every  morning  for  a  week  or  two.  After 
buffering  from  them  for  aeveral  vcan,  it  removed 
tbcm  when  other  remedies  had  failed.- GAT  BEE. 

[57717.] — BlotohsB  on  Face. — I  ahould  recom- 
mend "  Faciea  "  to  abatain  from  all  asuces.  condi- 
monta,  in.,  and  eapocially  pepper,  as  by  adopting 
thia  method  I  completely  cured  myself.  I  should 
also  advise  him  to  uae  Peara'  aoap  for  shaving,  aa 
it  is  a  well-known  fact  that  inferior  soap  will 
often  produce  eru]it]ona  on  the  face  and  skingener^ 
ally.— L  EVES. 

[.>7718.]— Aimuitlaa.— I  am  much  oldiged  to 
"Miiverton"  for  his  kind  amiwer.  The  matter, 
however,  is  one  of  aimple  interest ;  and  the  formula 
seems  to  apply  to  the  following  case  ;  An  annuity 
of  £  1  n  1  la.  8d.  for  Bix  yearn  waa  granted  on  payment 
of  £100.  A  seheilulo  showing  the  amount  of 
principal  in  the  several  yearly  payments  waa  given 


Prir 

cipal. 

Annuity 

£ 

£     B.    d. 

iri 

1    4 

4    3    4 

i    0 

3    i;    a 

17 

.     8 

17 

1    i 

1  13    4 

IS  1 

5    0 

yj  11     8 

100    0    0  17  10    0  117  10    0 

At  compound  intereat  the  general  equation  ii 
arrived  at  by  asiumiog  that  the  amount  of  P. 
in  N  years  should  bo  equal  to  the  amount  of 
the  annuity  in  the  same  time.  On  what  principle 
ia  the  foregoing  based?  Will  "Miiverton"  be  bo 
good  aa  to  state  ?  Thoee  stated  in  '-Todhunter" 
(Alg,  Arta.S8n,S90)  do  nut  seem  to  apply.     I  sup- 

eae  I  waa  out  of  order  in  aaking  the  name  of  tho 
Bt  book  on  tho  aubject.- W.  C. 
[57721.]- Biukea.— The  Smith'a  brake  is  a  vary 
Eoud  one  on  the  raila ;  but  it  has  those  defects— 1st, 
failure  ;  2nd,  that  it  dcAa  not 
,  I  can  fully  tei  ■* 
!ry  unpleasant 
prove  it 'I  can  give  von  an  example  :  The  •^.]0  ajn. 
train  exprcae  from  Snrbitun  bi  (JIapham  Junction 
(I   Bar  express   becauac  it  runs  t-i  there  without 
stopping,   but  really  goes   to  Waterloo)  ia  nearly 
always  checked   by  signal  outside  Clapham.    Tha 
vacuum  brake  is  applied  to  check  the  speed,  and, 
as  hap)>ena,  it  ia  found   wanting  ofterwarda.     It 
runs  nearly  tho  whole  length  of  Uie  plaafurm,  and 
then   pulla  up  very  badly  with  the  jerks  that  I 
complain  of.     Again,   I  waa  coming  down  in  tho 
6.20  p.m.  from  \\'atcrloo.     When  we  got  outaide 
Surbituu  we  were  cheeked  by  signal;  the  brake 
waa  aiiplied,  and  the  speed  checked,  the  train  being 
brought  to  a  standstill.    A  minut«  afterwards  this 
brake  was   again    wanted,  and  the  train  ran  the 
■hole  length  of  the  platform  before  it  pulled  up. 
'his  brake  alao,  if  the  train  parted,  would  not  go 
u  so  quick  as  the  WestiuKhouse.     You  aak  alao  if 
.,  fulfils  the  eonditiona  of  Oio  Board  of  Trade.     It 
diica  do  that.    Ton  also  ask  if  it  is  of  a  durable 
latnro.      If  it   hai  iron    cylinders  to  apply  the 
irake,  then  it  ia.    But  it  has  thia  diaadvantage — 
-■ii..that  thou  it  must  have  voluminous  reservoir* 
Bla.1.    Mr.  Harrison,  C.B.,  sa>-a  it  ia  lOewt.  heavier 
than  the  Westingbouse.    If  fitted  with  collapsible 
sacks    made    of    indiambber,    then    it   haa    this 
diMnlvantago— via.,    the    aacka,     being     made    of 
pcriahablo    matter,  tear  very    quickly.     I  do  not 
think  it  is  at   all  a  ^ood  one  myself.    Some  of 
le  driver*  who  nao  it  tell  me  that  there  ia  no 
inbt  that  the  Westingbouse  is  the  beat,  and  all  of 
lem  Bay  that  ia  is  a  verj'  good  braki'.    I  )tberB  aay 
lat  it  is  the  beat  out,  which  I  do  not  believe.  But 
lin    not    believe  in  asking  drivcra    much  their 
liniiina  about  brakea,  an  each  one  "oracka  up" 
ic  brake  he  uaoa.— AlK-ruMl'. 
rS7724.1— Soapatone  or  Steatite   ia   a  rather 
ipenaivo  article,  vafving  in  ]irice  fr.mi  £20  U.  £80 
per  ton.    It  is  used  to  a  great  eKtont  for  making 
burnern,    being     on     inconudible    substance    im- 
alfected  by  heat,  water,  or  acid  ;  in  fact,  it  is  prac- 
tically indeatructiblc.    It  is  found  in  Ucimany. — 

Leybb. 

[ S 77 W.l— Lathe  Plywheele^My  experionoe 
toaches    that — 1st,    the    nature    and  diameter    of 
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and,  that  the  Hj-whcel  itself  ihonld  not,  u  ia 
oomraonlf  the  cue.  have  an;  coimtciweight  upon 
Hi  rim,  oi  indeed  npiia  any  [lart  uf  it  whieb  re- 
Tolveg  at  a  quiok  speed,  as  thii  undoubtedly  bbubcb 
jumping.  3rd,  I  (KjniiideF  that  balaaeiog  either  the 
cnnli  or  treadle  a  not  only  uonecearary,  but  incun- 
venient,  a«  one  ia  i-oubtantly  requiring  to  jam  the 
flywheel  in  vnriuuo  plaeca,  by  meaaa  of  the 
1^  knee,  n-hilat  measuring  and  marking  ; 
therefore  it  ia  desirable  that  the  treadle  ihould 
lie  as  light  Ha  possilile.  4.  I  oannot  conaeiro 
how  anyone  can  imagine  that  a  chain  with  an 
immeuBe  number  of  links  can  be  compared  for  a 
tooment,  si  a  connector  between  crank  and 
-ti-eadle  of  a  latlir,  to  a  aimple  rod  having  a  piece 
'  of  lignum-vitiE  for  the  crank  to  nib  agauut.— A., 
Xjiverpool. 

[S77Sn.]— Amnonio  Holybdata  Solutton.— 
Ammonia  molybdate  aolution  ia  prepared  by  di>- 
Solvin^  10  grama  iiE  powdered  ammunium  molyb- 
date m  ii)  cubic  eeniimetrea  of  dilute  ammonia 
(ipeeifio  gravity  -aG),  and  adding  120cD.  of  strong 
tutrio  acid,  and  40co.  of  water;  heat  to  40°  centi- 
grade fur  eight  bonra,  and  draw  the  clear  liqnid  oS. 
An  analyais  of  steel  of  medium  quality  cuvo  'OUII 
percent,  of  phospborue.  T.  Barron  will,  there- 
fore, surmise  that  fur  two  ur  three  ^rama  uf  steel 
B  few  cubic  eentimitrea  of  the  solution  prepared  as 
above  will  be  sufficient.— Ebn EST  HASWBLL, 
Hall. 

[57733.]— Belting-  and  Shafttnr.— In  my 
»eply    on    p.    Ml',     for    "  "     — "     "        ■" 

Glattob. 


pnlley  B,  the  belt  from  which  ia  "hung  to"  the 
arraogement  for  altering  the  apcod.  This  corniiita 
of  two  coned  pulleyB,C  and  D,se  t  up  aa  per  »ke(<:h.  anil 
"  bung  "  together  by  a  belt   E,  the  belt  being  tceiit 


in  its  place  or  moved  at  will  by  U 


imitted 

is  again  taken  uat  by  '■  hanging  "  a  belt  to  piUley 
B.  I  have  this  arTangement  working  at  the  pre- 
sent lime,  and  it  has  never  given  the  least  trouble  : 
the  greater  the  diatance  between  the  near  f acea  of 
the  two  conea  the  more  aatiifactary  the  reaalt.  Do 
cot  have    the  cones  too  steep ;    any   variation  of 

■peed  can  be  obtained  by  moving  the  belt  from  tJio 
large  to  the  email  end,  Another  arrimgement 
:from  which  good  reaultaean  be  obtained  where  the 

power  to  be  Iran»mitted  ia  not  heavv.  ia  aa 
Fig.  -2,    where  A   ia    the    driving  ahall.  having  a 

p)ate  B,  wboae  face  is  turned  up  perfectly  true, 

fixed  upon  the  end  of  it  in  puch  a  manner  that  an 
indinmbber-faced  pulley  D  eliding  upon  a  feather 
or  Ions  key  <m  abaft  B,  and  preaieJ  tightly  against 
face  B,  will  be  mruic  to  revolve,  the  number  of  iti 
jcvolntiuoa  aa  compared  to  thcee  of  abaft  A  vaij- 


cunistanoea  auggosL    Pi 
ftum  pulley  F.— COLON. 

r.'i77n3.] — BeltlnB  and  Shafting'. — I  am  greatly 
obliged  to  the  correspondents  of  "  Oura^'  who 
have  BO  kindly  onawered  my  qucrica.  "  A.  F.  H.  ■' 
does  not  know  buw  difficult  it  ia  to  obtain  nract 
cal  information  on  such  mittera  whan  yon  live  i 
reland,  or  he  would  ni 
and,  being 


obtain  the  varied  apeods,  bat  am  at  a  losa  to  know 
where  X  can  get  aucb  litting;  and  may  I  ask  if  in 
using  double  conea  there  is  any  difficulty  in  throw- 
iog  the  machine  out  of  gear  entirely  ;'  I  ehonld 
feu  much  obliged  to  J.  Brown,  Belfast,  for  furtber 
information  on  the  ayMem  he  euggeati,  and  ndvcr- 
tiae  my  address.— All  AT  BUS  B.slilKE-FlTTEU, 
[577:19.]— Speed   of  SrlUa.- For  drilling   in 

be  from  KUin.  to  iL'llin.  per  minute.  Fur  wrought 
iron  from  14Uin.  to  lUOin.  per  minate.— BuwLlNa. 

[&7751.] — Batn    a«us«. — By    the    eipretsion 

"  an  incli  of  rain  baa  fallen  "  i»  meant  that  aa  much 

rain  has  fallen  on  any  horizontal  area  aa  would,  if 

drained  oil,  cover  that   area  with  a  layer  of 

...,i  of  the  uniform  depth  of  one  inch.  The 
funnel  being  circular,  ita  area  ia  found  by  multi- 
plying the  Bquare  of  ita  diameter  by  '7S54.  An 
. — u  Jf  f^io  on  n  aqiiarcfout  equals  14-t  cnb.  inchc*. 
1728  cub.  in.  of  w.^tcr  weighs  lot,  benco  144 
'728  =  83-li  the  number  of  ounuea  equivalent  tii 
inch  of  rain  on  a  sqlinre  foot;  an  ineh  on  a 
Buuaro  yard  equals  !)  timoa  aa  mnch.  iir  7o0nii. ; 
while  on  an  acre  it  eqaala  luO-UU3-i  tona.  Attain, 
«ii  fluid  ounces  having  fallen  on  a  funnel  4'iia7in, 
diameter,  abows  a  fall  of  rain  uf  'li  of  an  inch  ; 
thUB— U  X  1-728  ~  4-U'J7'  X  -71104  =  -ij.- JNO.  P. 
BlDLAKE. 

[G77JS.  ]— Fhotoa  of  DiagTaina,  fto.— Y<'ur 
camera  body  does  nut  ejttend  sofficicntly.  You 
require  either  a  copying  camera  or  an  extending 
body  fitted  to  3-onr  camera.  Then  you  will  bo  able 
'-  copy  up  to  aiic  require.!.— G WENT. 

p77.^4.1— Oaa  Suppliea.- 1  abould  recommend 

ft.  M.  P."  to  purchase  the  "Domettio  Uses  of 
Coal  Rail,"  by  William  Sagg-  "hi*  J  think  will 

The  price  it  3a.  Cd,— Lrveh. 


:im7''on^™ 


Itbatgaa 


s  Suppllaa.  - 


mk  the 


uing  throngb  the  burner  unc< 


thi*  way  for  a  quarter  of  an  hour ;  then  they  burned 
on  all  right.  What  was  the  cause  of  tbia  ?  Ucncc 
my  qaery  for  the  title  uf  any  treatiic  that  would 
explain  such  thinga  and  enable  me  to  judge  whether 
my  pipes  were  correct  aiiea,  and,  in  general,  whether 
I  w»B  gettiuR  ■  fair  return  in  light  for  gas  con- 
eumed  as  rtcur.k-d  by  the  meter.— E.  M,  P. 

fa77&^.]''The  WimabarBt  InflneucB  Ha- 
□bine.— Let  "  Old  Kmings  "  wait  till  you  are  able 

"     ■■       of  the  Theory"! 

gca.      He  will,  ]        ... 
to  iL— Ja^IU!  Wins- 

[£>77i)ti.1— The  WlmaliiiTat  Inflnence  Ua- 
ohine.— To  -  C.  P.  C."— It  is  not  easy  to  compre- 
hend how  }-on  have  fiiod  vuur  neutralising  tods 
and  brushes.  Why  not  follow  the  system  alwavs 
recommended— vji.,  one  neutralising  tod  to  each 
disc,  it  to  have  a  brush  at  each  enit,  and  ltd  midillo 
in  metallic  contact  with  the  ppindle?  The  btushea 
at  each  end  muat  tuueh  the  two  secton  at  the  lame 
moment;  the  two  coda  should  then  be  placed  at 
about  rigbt-anglea  to  one  onutber;  and  looking 
through  the  plates,  the  four  brusbta  will  abnw  to 
be   about  lKi°  from  one   another.— JAMEB  WlMs- 

['i77IJ7.] — AdlieiiDB  PhotOBTaphB  to  OIobb. 

-The  bCBt  liouid  to  use  sceius  fo  bo  arruwrwL 
Absence  uf  bubbles  can  only  bo  insured  by  taking 

GrtJcular  care  when  ktioking  the  phuto  on.    The 
at  i^u  ia  to  cover  the  photo  wirh  arrowroot  and 
■nd,  then  Binooth  it  gradually  down 

lu  proceed.  If 
you  »»H^  the  photo  transparent,  you  muat  either 
oil  it  when  dry  with  linaeed  oil,  or  wai:  it  by  heat- 
ing the  glass  and  rubbing  white  wax  over  the  hack 
uf  the  phuto.— R,  A,  B.  Bi;.vSETT. 

[117771.]- Conunonplaoo  Book. — .Some  infor- 
mation on  the  commonplace  book,  or  iodci  rerum, 
appeared  in  an  early  volnnio  of  "  our  "  encyclopiedia, 

recommended  may  be  explnincl  as  follows :  ^et 
an  exercise  book,  the  bulkier  the  better,  divide  it 


c  all 


iDt«  2t  parts,  one  for  each  letter  of  Uie  alphabet ; 
of  course,  giving  the  fewi.at  pages  to  the  Icact  uatd 
tetters,  such  as  Q  and  X.  liaw  anbdiTida  taeh 
diviaion  into  five  for  the  vowels,  and  lettat  the 
whole  boob  Aa,  Ae.  Ai,  and  so  on  to  the  end. 
Entries  can  thus  be  nicely  elaasified.Uie  fint  letter 
of  the  title  and  fint  vowel  following  the  iaitiali 
being  used.  Thus  Magnetino  falU  under  Ma, 
English  under  Ei.  Anecdotes  nnder  Ae.  I  hope  I 
have  made  myaelf  cleoc.  Of  course,  to  &cilnate 
reference,  yon  can  enter  cTeryihing  under  iw) 
beads;  thus.  Hill  on  Liberty  fonder  Mii.andLiberu, 
Mill  on  (nnder  Li),  the  second  reference  simplj 
containing  a  note  to  guide  tiie  seeker  to  the  ftnc 
If  yoiu  notes  and  extracts  are  of  a  very  miioel- 
laneouB  character,  it  may  be  beat  to  devote  aepante 
books  ta  science,  literature,  imd  ao  on.  I  utc  i 
friend  who  has  by  him  in  cammonplacs  hooka  Ih> 
notcE  and  questions  of  a  third  of  a  century,  and  he 
is  still  addmg.— ABTHDR  ISeb. 

467773.]- MotorfbrBoat.- To  HlLBOTTOaX. 
ly  Vol.  XLI.  is  lent  out,  and  it  is  jnat  poaijble 
that  I  may  have  quoted  a  wrong  pace,  as  1  qnoted 
from  memory.  However,  if  "E.  Bf."  will  kiadir 
turn  to  page  887  of  Vol.  XXXIX..  be  will  Sad 
figured  as  1,  2,  and  3  the  same  motor.  A  band 
from  the  pulley  connecta  the  motor  with  the  ihaft 
uf  the  propeller.  A  single  pint  bichromate  viD 
run  this  well  for  an  hour.— 8.  Bottoke. 

IST7Ta.l— The  Wlmahoiat  Inflaono*  ■»■ 
oUno.— To  "H.  P."— Probably  you  fit  the  pm- 
jecting  part  of  the  boas  tAO  tightly  into  the  hole  in 
''-  -  -laaa  ;  or  perhaps  you  warm  the  machine    If 

le  craeks  mav  c«mo  from  unequal  e: 
_    _j  Boft  wood   tor  the  bosses,    leave  i 
round  the  hole,  and  never  warm  the  mai^iie,  siM 
with  the  many  hundred  glaosea  which  I  have  ncd 
never  ha'd  one  of  them  brcak^^AMEG  WlMS- 


L  the  same  direetioD. 
, .  go  over  it  again,  and 
then  finish  with  a  i»at  of  sc'ed-Iac  vamiah.  I  shosU 
think  white  lead  instead  of  lamp-black  would  do 
for  white  japan.— Bow Ll. so. 

[S7777.]— Kleotrio  BelL— To  MB.  BOTTOKK.— 

fir.a-wound  bell,  say  with  No.  -Ui,  wonld  de  for 

this.     But  do  ^ou  want   to  nee  the   cnttmit  for 

lything  else    in    the    meanwhile  ?     Bteaase,  of 

lurae.  this  alters  the  case.     I  du  not  utheTwiie 

iderstand  the  moaning  of  yoar  desiring  to  emplor 

100   volt  dynamo  to  do  such    a   comptrsbvely 

trifliuEwork.     If  the  rcBV<tance  iit  Bi!.  as  yon  say, 

and  the  internal  rcsietanne  of  the  dynamo  only 

''our  to  five  ohms,  then  you  would  haTe  a  cumat 

if  three  ampi-rcs,  whioh  in  larj^o  for   this  pmpott 

)f  course,  if  the  current  is  doing  other  work,  yen 

nust  put  the  bell  on  a  shunt  circuit,  and  wiD 

require  quite  another  leaistAncc. — S.  BOTTuNE. 

The  Dialyte  Teleacopa. — I  am  loc 
busy  in  the  summer  moniha  to  do  much  more  tbas 
read  the  "B.  M.."  which  I  always  do  carefall*. 
md  take  notea  of  things  which  interest  me ;  bat  1 
iball  be  happy  to  asaist  "  Finem  RcB^ice  "  in  aay 
iray  I  can.  I  think  it  ia  eearcely  posribletooblaiB 
o.g.'a  auitftbtc  for  dialyte  correctori.  of  larger  di>- 
meter  than  2Jin.  ready  made,  but  1  '  '      ~ 


dialyte,  has  made  do  response  to  the  appeal  1  han 
before  made  to  him  more  than  poce  in  Ihcii 
colnnms  for  any  further  iiiformntion  be  could  give 

I,  more  expecially  reipecting  hia   present  i>- 

lent.— J,  C.  L. 
[17781.1- TraoinB  Paper.— Tlic  nsnal  metkod 
is  to  pin  the  tracing  paper  down  to  the  deak  with 
dniwmgpint,  ox'er  the  drawing  to  be  traued,  iiJ 
the  oulour  ia  put  on  dry,  in  the  foriu  uf  crayeoi  id 
the  bestouality  ;  and  fur  blue,  uie  blue  lead.— 1, 

[S7781.] — Tracine'  Paper. — The  pnperij  gtna- 
ally  pinned  down  over  the  drawing,  and  when  all  k 
inked  in.  the  drawing  and  tracing  ore  both  take 
off.  the  latter  bcinp  pinned  on  ag.-iin  iipeide  dow, 
anil  then  coloured  in  the  same  manner  as  drawii|. 
Wrinkles  always  appear,  especially  if  eoliinr  is  piB 
on  very  wet,  and  can  never  be  got  rid  of  ulIogetM. 


colour  is  appli 

the  Indian  ink  shall  not  run  into  the  oook 
Probably  "  (i.  B."  has  the  paper  too  thin,  and  kM 
had  so  much  colour  in  his  brnah  that  it  wrinkM 
It  should  be  slightly  stretobed  and  faateoed  A«i 
till  dry  when  being' coloured.  Tnoings  are  mr 
of  Oie  dtMrinpa  i>~  ■i*'' 
colonrod  *W/-  — 

beet  made  by  washing  an'  ' 

moderate];  wet  (clean 
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mb  irith  lof t  indimrnlibi 
the  punt  u .  greuy,  oi-gall,  ur  A  prcp&ratiun  ob- 
Uinftbfc  at  any  dnwine-muteruil  lihop,  ihonld  be 
put  in  the  Indiui  inic  "  G.  B."  ihonld  tToid 
truing  on  clotli  it  he  can,  an  it  ii  klmyi  vary 
greuiyj— Bow  Pes. 

[67781.]— TnDluff  Paper.— To  take 
'  oply  lo  out  JO 

, -  -     the   liio  req 

pin  it  duim  over  the  drawing  vith  onlinar;  diair- 
mg  pioa  top  and  luittoiu :  the  more  pin>  you  put  at 
the  botboD  the  better  (if  a  lar|{o  drtiwiiie),  aa  the 

Epet  will  not  then  roll  up  at,  Ihe  buttom  edge  by 
uuDg  oTOT  it.  Siti  not  putanv  nina  in  the  siUEa  uf 
the  paper,  iir  yiiur  T-sqna,rc  will  not  work  flat  to 
the  papor.  It  it  Wrt  to  cut  the  tracing  paper  nther 
laner  than  fuu  require  the  finiaheil  tracing  to  be, 
sa  the  mii^in  will  be  convenient  to  try  ynui  peui 
and  colour  on,  A  tiacinp  fhonld  nlwaya  he  made 
with  Indinn-ink :  if  (riLcme  on  cloth,  a  little  or- 
gall  afaould  be  uddrd  t»  make  the  ink  ran  from  th . 
pen  more  freely,  ur  if  vuii  hnvc  no  ox-gall  at  hand, 
aninkle  a  little  ('rencli  chalk  on  the  cluth  and  rub 
OS  with  an  ordinary  ditEtiT ;  neiilier  the  oi^gall  nor 
French  chalk  will  be  rri[Uired  tor  a  pa^r  traciOK. 
bat  cloth  haa  n  jcreaity  surface.  Put  in  all  amoll 
currea  first,  then  the  larger  ones,  then  join  up  the 
onrvea  with  the  fitmight  linos,  then  put  in  the 
oentre  linca  in  red  mid  the  ilimcnaion  linoa  in  blue 
■nd  the  fignre*  in  black  ;  now  take  the  traoing  oB 
the  board  and  turn  it  face  downwarda,  and  colour 
ttie  aectiona  on  the  buck;  do  not  attempt tu^ut any 
eulonr  on  the  front  of  the  tracing,  or  tJie  ink  will 
nm  and  imoil  vmir  work.  Tracing  doth  m«y  be 
oolonred  (at  the  buck)  t«  any  extent,  aa  it  will  n'r>t 
ahrink,  but  iniu't  kindii  of  tracing  paper  ahould  he 
eolonred  a<  little  an  p-miblc,  althoiub  there  art 
■lune  kiadi-  of  papor  laaunfacturrd  that  will  not 
ahrink  on  the  application  of  moiiiture.  Xo  dunlit 
TOnr  ataiiiiner  could  supply  yi\x  with  such  a  paper,. 
aak  him  fur  aiime  namplm  ttiul  try  them  with  L-ulour 
lMftiTi>  yua  l>ny  aiir.  Anv  f  urtlicr  inf uruuitlon  witli 
pleaiure.— T.  H.  Sa.ito.v. 

[57Tl*J.]^— Lftiindry.- It  is  all  "elbow  greue," 
prodacL'd  in  the  first  place  by  gijnii  washing.  Kithcr 
hot  or  cold  atarcb.  well  niblicil  into  the  good*,  and 
then  poliabed  by  go<id  inining  and  rulibing  with 
preiiar:?  and  a  certain  ikill  iiroducsd  by  ]imc~ 
tice.  The  ghiics.  >tc..  sold  are  ueeleu  with- 
out the  above :  nncl  if  Ibo  above  are  prup»rly  dune, 
nuglaio  ia  r«|iiiTi.<d.  At  Uie  collar  foi^Ary  whera 
I  am  omplovoil  n-o  have  Iriod  all  aorta  of  starch, 
glaze,  and  iiuus.  und  can  prodacs  the  gl'Mi  with 
any  or  all  of  thim.  Wt  are  noir  uaing  gaa  ironi 
and  cold  ataruh  :  but  I  think  the  boiled  starch  ii 
Uie  besL— J.  I.  S. 

[577«i'.]— Laundry.- in  answer  tti '■  Alpha,"  1 
find  that  the  MuiK>thni;t>  <<f  the  iron  has  a  great 
deal  to  do  with  good  laundry  work.  Irons,  as  i 
role.ari' jnat  gniiind  up  alittleon  aatone.  andacnt 
out.  They  cni^'ht  to  be  planed  fiat  and  polithod. 
I  have  filurl  mine  flat  and  polUhod  them ;  and  now 
my  laundrest^  h.ih  very  little  truulile  in  turning  us' 
erodiiable  work^-Unc'iiAMt;. 

[57783.]- Dynamo.— To  Jla.  BOTTOSB^-Thi_ 
orrangeuient  ia  known  aa  "a  M'pamtely  excited 
dynamo.''  It  in  much  iiH^d  when  a  very  atcady 
•loctro-molivc  force,  unafiectrd  by  the  external 
roaistancc.  isadivideratiim.  Yuu  willfindthc  sub- 
JMt  fully  treated  in  .SUvaniii  Thimipwoi'i 
'■Dynamo  Kleclrjc  Machinery." — ij.  HoTTONU. 

[&T784.]— Strenrtb  of  lUtsrial&— Undci 
thuheadinfi  "Yonng  Designer"  aaks  abont  tivt 
peifcotlT  diHtiifct  question)*,  an  answer  to  any  cine 
of  which  would  need  nearly  n  column.  I  advint 
tbt  i]»rist  111  study  the  tuhjecta  about  which  he 
Inquires  in  Twudena  book  on  ■'  Practical 
If  achanicV'  and  if  he  mscta  with  any  spoDial  <1ifli- 
onlties  1  Khali  lie  glad  to  help  him. — Wm.  .lollx 
tiKBV.  Analytical  Chomi-.t.  SewcusUcm-Tj-ne. 


:<  1  L    = 


whore  W  i 


weigh 


in  centre  of  a  beam  iif  rFctangnlar  eeetion,  L  the 
•pan,  D  tht  dejilh,^  a  conntant  for  tlie  material  of 
the  beam,  valculatiNl  from  exi>eriments,  and  I  the 
moment  of  inertL-u  The  left  siile  of  the  equation 
is  the  licndini!  mivncnt  — that  is.  the  force 
)  W  >^  the  distance  at  which  it  acta.  The  right 
aide  is  the  moment  of  re«i>-t.inee  of  the  seetiou  of 
rupture.  The  moment  iif  inertia  in  this  subject, 
iutii  which  the  coniprowivc  and  teniOle  xtrcngtli* 
enter,  is  the  uiatbematii-al  equivalent  of  tlie  mo- 
ment of  inertia  of  H  heavvbiidyia  motion  round 
an  axis.    1,  the  moment  of  inertia,  is  the  si 

all   ths   srsB  elemente  in  the  section  of  ru, 

X  the  aquiirca  of  their  respective  distancca  fMm 
Iha  nantrol  oiia  of  the  section.  The  summation  U 
kns  by  iMana  of  the  integral  calculus.  Thou  the 
^it  x  B  and  -f-  I D  (the  nsntnU  axit  being  taken 
*t^'  wMdie  at  the  depth  at  the  leotiiigiilar 
'.  vhioh.is  not  t^  hm"  a>    *"«  aetnal 


ncreasing  lo  the  actual  breaking  stress  in  the 
itremr  area  clement),  becomes  the  right  siile  of 
the  equation.  This  Bubiert  is  well  treated  ia  Pro- 
fessor Cotteroira  "Applied  Mechanics"  (Msc- 
millan  and  Co.)— J.  S.  C. 

Indnetlon.— If     the      r[ueri»t     will 

accept  my  advice,  be  will  commence  operationa  by 

^'— .rding  the  i»rt  he  already  poaacsies.    There  is 

ngle  point  in  which  it  is  not  bsd.    An  ISin. 

should  be  more  than  an  inch  in  diameter  ;  it 

should  moat  certainly  not  be  inclosed  in  an  iron 

bo,  split  or  not ;  it  is  mere  folly  to  use  a  cotton- 

vcred  primary  wire.     Certainly  either  the  disc  or 

ctionsl  cuuatruction  is  much  superior  to  having  the 

ire  ran  from  end  to  end,  and  the  advantage  grows 

ith  the  length  of  the  coil.    Tha  central  disc  in 

le  coU  referred  to  was   of  courve  only  an  oma. 

ment  with  an  intent  probably  l^i  make  the  liuyer 

Buppoae  there  was  a  divided  coil.    The  best  hint  to 

'  'e  to  the  luerii^t  is  to  try  his  hand  first   npim 

nething    leas   ambitious  than    an    ISin.    coil.— 


[i>;788.]— Electric  Bell  AcUon.— To  S.  Hot- 
tone  OB  "tfKJSl.t."- A  Lcclanehi' cell  or  two  foi 
Liacb  hell  if  yon  are  going  to  strike  chords ;  liutif 
}-cin  areonly  going  In  strike  single  note',  a  couple  (if 
^cUswould  diiall  the  work.  An  ordinary  souuder 
ccy,  with  front  action  only  would  do  for  the  tran»- 
nftter — Dneforeach  hell.  Each  bell  muathave  its 
iwn  wire  to  the  key,  but  the  return  wires  might  h« 
common  nnlvsa  chords  are  required.  In  thin  latter 
:ua  a  separate  lead  and  return  must  be  used  fi 
!ach  hell.  Jf  this  is  not  clear,  I  will  send  plan  t 
irrangemenL  I'lease  state  if  chords  arc  required. — 
S.  HoTTii  — 

[o7;i>8.]— Blectrlo  Bell  AcUon.— All  ihnt  ia 
..  ^eaaary  ia  to  arrange  a  spring  contact  ti»  cnch  of 
the  r)rgui  keya  with  a  wire  to  it*  proper  bell.    A 

fic  return  wire  from  the  bi'lls  t.)  the  Iwitlery, 
a  wire  from  the  battery  to  4ine  side  of  all  the 
'     '       "1  enable  one  battery  to  work  idl 


some  minutes-,  probably  two  Leclanchi'a  will  do 
this.  Then  use  as  many  of  these  poira  coupled 
together  in  multiple  are  as  will  maintain  current. 
I  eipeet  five  largo  cells  would  auflicc :  that  is,  ten 
in  aU.  The  beUa  ahould  be  of  the  ordinary 
"trembling"  form,  and  then  each  will  lingoa  long 
as  itskev  is  pressed,  and  atop  on  its  being  released. 
See  p.  flSi  of  my  '■  Blectricity,"— SCOMX. 

rii77H!i.]— Fropelllnr  Ship*  by  Cowpreaaed 
Air.— If  "K.  M.  (:.,"page  Ifj",  refers  to  my  pli 
aa  pulJishcd  aome  time  ago  in  '"Ours" — thai 
driving  air  down  a  tube  nluug  with  steam  liy  mc 
of  a  nuiilc  and  fannel  to  tJie  grc.ite»t  depth  of 
vessel,  and  by  its  action  sioiilor  to  a  8iieoi'«sion  of 
wedges,  in  makinc  its  waj-  «p  to  the  surface  by 
means  of  a  (uitahle  inclined  channel   fitted  into 
after  end  of  hnll.  I  am  not  aware  that  any  en- 

S'ncer  has  cxpres^aed  anv  unfavuuralde  oiunion.  I 
ive  models  which  work  well,  and  whioh  lead  me 
to  cxpcet  that  1  could  ca^'ily  gi.t  a  s]>vod  of.  say, 
twelve  miles  an  bonr.  when  on  a  larger  scale  than 
models,  without  any  undue  omsumplion  of  steam 
ur  a  very  high  pressure.     In  a.  mixlel  drawing,  say, 

out  IwiuK  condensed,  on  account  nt  the  mixtare  oi 
nir  eontained  in  it.  The  only  drawliock  that  1  nm 
aware  of  is  that  it  id  not  fc:uuble  to  put  an  Incline 
at  bow  end,  in  order  to  go  astern,  if  nccciuary. 
When  we  re llect  that  out  of  every  lOU  h.p.  indi- 
ratcd  by  the  utra,  lec^  of  the  cylinders,  that  only 
Xi  reaches  Uie  eeraw,  it  seems  iiicimipr<^cni>lldc  t« 
me  that  no  imc  has  the  energy  to  try  m^'  plan,  and 
thui  to  throw  all  the  eumbniun  maulunory  over- 
boards- A,  Liverpool- 

[.'i7790.]  —  Bnrty  Boll«r.— \Vater-piprs  are 
Hinietinieii  coated  liy  br>iii|t  lowvml  Into  a  batli 
uont;iining  a  mixture  of  ipn-tiir,  Unrgnmly  pitch, 
oil.  and  resin  heated  to  -tlNi'  F_  and  left  at  that 
heat,  and  tlitn  drauied.  A  similar  coating  to  this 
mii^lit  imtvent  rUi>t  in  your  l>uiler;  but,  unfor- 
tnnatcly   I  don't    know   tlie  exact  proportions. — 

[riT71l|.]— Silver  Battery.— I  have  had  a  littie 
exiierience  in  conslractiiig  chloride  uf  silver 
battiTii-H.  ami  was  much  troubled  at  first  with  the 
liattvry  f.iilinjtin  a  few  hours.  The  last  pair 
cells  1  maite,  however,  worked  oilmirubly  for  SL'Vc: 
month*.  I  employed  niifiiMd  chlurkle  of  silv  . 
anil  mode  a  piste  uf  it  wii-h  water,  adding  a  little 
iinilakcil  lime,  and  spread  the  mixture  on  silver 
foil,  bringing  a  short  length  ot  silver  wire  ttiaa 
thisisde.  The  foil  and  lante  were  rollc<l  round  a 
small  ping  ot  wood  iind  fixed  in«ide  the  line 
cylinder.  Iii-ing  so  fixed  tluit  Ihe  line  coold  not  lie 
toncli'-d.  The eoppcT  wire  fnnn  the  linc  must  not 
beiutliesoliilir.n.hiitsr.ldcr'.'dtounc.-irloftimtlie 
line  when  cut.  The  mdntion  was  a  very  weak  one 
of  sai-aminonuvc.  I  have  seen  "Itilleif"  muriatic 
aicd  commended,  but  never  tried  it.— BOHAUIL. 

inRM™ 


heaping  np  wire  on  a  d}'namo  in  the  hope  of 
getting  increucd  power,  unless  the  liies  and 
Linounta  are  correctly  proportioned.  If  you  puton 
ibout  Zlb.  of  So.  18  on  the  armatuie,  and  TIK  <a 
Jib.  of  Ko,  li>  on  the  field  magnets,  you  will  b« 
much  nearerthe  mark.  Couple  up  the  ends  of  the 
field-magnet  wires,  with  binders  only,  so  that  yon 
can,  if  yon  please,  halve  the  reaiatonce  by  ooupluig 
them  up  in  parallel.— S.  BOttQ-iB. 

[a77!i3.]~^Workaliop  Usht.- If  gas  is  not 
obtainable  for  lighting  your  workshop,  and  no 
doubt  the  electric  light  would  be  too  oipensive, 
-"lerc  avcma  to  be  only  one  way  out  of  the  diffl- 
ilty,  and  that  is  lo  use  suspended  parsffin  lamia 
rer  benches  which  are  placed  in  the  middle  of  the 
lop.  and  wall  lomjis  fur  side-Wnche«.  Whj  not 
try  the  safet)'  paraffin  lamps  known  as  "  huTTioane 
l;imi«">'  "riiry  ore  fery  cheap,  and  give  a  good 
light  i  will  not  blow  out,  and  are  quite  safe.— T. 
R.  Baxtos. 


liable 


J>erhans,  the  best  is  bi  allow  a  very  hot 
.  of  tlie  snbatanoe  to  cool,  when  yuu  will  ob- 
iniQ  good  crystals,  or  else  lo  cone,  the  aol.  by  very 
alow  ovaporutiun  nntJl  cryatals  separate  out,  and 
then  leave  to  cool.  It  is  impoasiblc  to  tell  yon 
when  the  crystallisation  will  commence,  as  this  de- 
pends on  many  things  whidi  you  have  not  men- 
tioned. Dry  the  crj-stals  between  blotting  }nper, 
or,  if  in  large  quantities,  between  cloths.— -C.  F.  P, 
[677W.]- 


j      -To  Mr.  BOTTOSR.— I  ill 

:  mneb  for  thia  form  of  machine.  The 
magnets  are  very  small  to  get  so  mnch  power  ont 
of.  It  will  make  you  perspire  to  get  six  lO's  well 
lighted  from  alathe.  Wind  tlio  K.M.'s  with  abont 
I:.>l)>.  of  No.  in,  andthearmatUTO  with  about  IlKot 
So.  a).    Please  report  results^S.  BOTTOKE. 

r.^7«ijl.]— Cylinder  PlToting.  — Knock  the 
cylinder  through,  out  of  its  brass  collet.  Irom  the 
top.  Lay  the  cylinder  in  a  slightly-hollowed  stake, 
__  1   —  J.   — ,tiy  with   a   hammer  at  the  ^art 


r578'il.]— Cylinder  Pivoting— I-et  •■  One  who 
Trios"  place  the  cylinder  over  a  hide  thceiactsiie 
to  allow  the  ping  to  fall  through  when  struck  by  a 
punch  shaped  thus — 


A  very  slight  blow 
right  siic;  if  itL. 
der.— PAKCLE. 
[ri7tiiKi.)— AmnteoT    FhotoFraphy.  —  As  far 

that  you  have  let  the  ti)tiiui;  pnwess  go  on  too  long. 
They  should  not  be  left  in  till  they  turn  slate 
oolonr,  hut  dark  purple.  The  bath  must  not  be 
acid  at  aU.  You  must  test  it  with  a  piece  of  blue 
litnins  paper,  and  go  on  putting  in  small  qnantl- 
tiea  of  carl).  loda  till  it  does  not  turn  it  red.  It 
ought  not  til  have  been  acid  if  yon  niailo  it  up  the 
daybufoTO  using,  as  j-ou  always  should.  Perhape 
yiiu  may  have  got  a  trace  of  hypo  in  the  bath, 
which  is  always  fatal.  1  don't  think  this  bath  con 
Iw  trusted  tii  answer  the  f  uHowing  day,  unless  mon 
Ko1<l  iaput  in.  It  is  generally  recommended  for 
amateurs,  and  sometiuics  norks  Itrst-mCe ;  anme- 
times  nothing  will  induce  it  to  work.  The  bath  I 
generally  use  is  ^i;ni.  of  chloride  of  gold,  .logrs.  of 
Bodie  phoKphatii,  water  Joi.  This  answers  ad- 
mirably as  a  general  rule  ;  but  even  this  is  apt  to 
go  wnjng.  Most  t>ming  baths  seem  to  mc  t"  be 
very  nnsatisfaotury  in  thia  way.  The  chloride  uf 
lime  bath,  so  strimgly  recommended  by  Capt. 
Abncy,  takes  abont  three-quarters  of  an  hour  to 
time  line  print,  and  it  conies  out  brown  at  the  end 
of  it.  1  wisli  somlxKly  would  toll  us  of  an  infal- 
lililv  bath  which  could  always  be  relied  upon. 
ferhajM  Mr.  Uoltone  would  do  so  ?  Take  care  to 
wasli  your  prititi  thoroughly   before   toning. — R. 

A.  R.  IJb.ssktt. 


t.WSO?.]— Brush Drynimo.— To  Jill.  BOTTOXB. 
— In  the  Itritsh  mnchiDe.  serle.i  wound,  the  resial- 
aiice  of  the  lield  luagnvt  wire  in  its  entirety  shunld 
healmulquarteTthac  of  the  entire  length  of  tbe 
wire  un  the  armature,  liythis  means. when rjiaing, 
the  resistances  are  nearly  dinal. — S.  DOTTONE. 

[:i7xtiu.]— BeeiatinK  Aoida.— Is  it  not  poaaiUe 
lo  make  the  centrifugal  pumps  of  what  is  techni- 
cally known  aa  "  line  white  stoneware,"  similar  to 
risition  of  WedgwoiHl  nu>rtars  and  jiestlcs? 


Y  TKtll 


[.'57810.]- DsTiomo.- Ti>  Mn.  Buttosk.— Thii 
machine,  if  carefully  construftivl,  will  light  the 
whole  six  twenties  in  parallel  without  any  shunt. 
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Shontaarg  aoijwtttm  of  power,  to  be  naed  onlf 

when  we  wish  to  divert  tfaa  puwei   of  a  machine 
into  another  circnit,  or  to  nugnetiie  the  magnet*. — 

8.  BOTTOVE. 

[67812.]— Hit  eWeWhar,— Warm  the  brim  o*  { 

the  hat  at  a  clear  fire  until  toft,  and  then  etretcb  , 

it  to  the  required  ihnpo,  holding  it  in  ihape  nntil  i 

i!old.'-99B.  I 

[67812,]— H»t    Stretobsr,— Do  not  buy   any-  j 

thuu[   at  all.      Bavlen.  il:c.,    are    itifleDcJ    with  t 

iheluo.    GrenCl;  warm  iniids  and  uataide  of  hat  i 

!_.___    _  =__   — .:i    -.-:.g  lof^  g^j  pliable;    then  ' 


[117813.]- SatBtntchar.— For  atrotiihing  hati  i 
tbe  hattera  nie  a  machine  coniiating  of  twoffooden  i 
lem^ircalar    framei,    broorht  cloie   togetbcr 


QUERIES. 


[178*4.1  -  Blaetrlo  Ugrht.  —  Won 

noDdent  klndlr  ftra  Inlormathm  ai  to  tl 
llimitiiatlng  an  ankfa  itudlo?     Slaa  ol 


[tren.]— IjWibL— To  Mb.  WETUBnriKLn.— a.: 

"  "'i, aaifli ■applied  with  WBMr bjr  -' 


It  thnjush  S.*!  Ui 


[gr«U.]— Worklnr-load  of  ChAlns.— CottUwn 

,^,™—  u^^..^  'and,  to    of  loof  rmden  laTonr  me  with  the  cot^rt  ntla  to  Ii4tti 
milcr.  dlicrU  lti»  atream    ■"•  Working-load  oT  clialna,  (rem  ».l«n._t 

land  ««,ok«i.itLnhii  ?i;'';","^„ 


la  tmaklng  or  rrot'  atruigth  atlacM 


[ir8M.]-etOTe.- 


rcitored  to  orl)[iiial 


aealiog-wai.     To 


nade  ut    ; 
It  like 


lampt.      Ur.  Jsn 


a  bold  bat  the 
with  paper  to  prevent  that  part    t 
from  gettiog  warm  ;  placca  tbe  hat  over  a   ring  of    < 

SI  flamei,  whiah  eofteni  the  shellac  in  the  dram    ' 
at  fite  ronnd  the   head,  then  inHerta  the   aliore    ' 
mantioQfld  lemi-iircleB,  and  acrewi  thcro  out.    To    u,„„  „,„.„_.  ,_„.,  „„.  .„,u..^ 
stretch  a  lOft  f  elt  hat,  the  hatter  doei  the  ■ame;    p™^^'^^^^-—"  •"  — ■"■"""-"""-' 

bat  warms  the  hat  by  pauina  a  hot  iron  round  it.  '    „,..,  ,    . ™^,  1 1   i  _ 

I  wear  wft  felt  hata,  w£i^  aSrink  after  wettinp  by    aoiii^ifef -^m™™.^.  and" 

rain,  4c.     In  auch   caae   I  itand  in  the  hat  fonr    ohHgo  a  brolher  reader  ?    Isyiia'cTnE. 

oommon  wine  bottlee,  and  between  these  bottles  1 

drire  ia  piecea  of  wood  to  distend  the  hat ;  leaving 

it  thus  for  the  night  is  generally  sufficient     If  the 

hatof  "Nona  Avons"  ia  a  hard  una,  bnilt  of  shellac 

and  felt,  it  will  be  difficult  to  atretch  it  withont 

the  proper  appliances  above  mentioned  ;  but  if  be 

intend!  to  try  to  do  it  without  them,  he  had  better 

not  warm  the  hat  before  a  fire,  a>  it  will  probably 

get  warm  all  over,  and  beoome  as  unmanageable     " 

a  wet  rag.     Instead  of  this,  I  should  say  we 

drum  omy  of  the  bat  by  a  warm  fiat  iron,   p 

in  a  atrctchcTof  tumc  sort. — Si. 


imoke-Uglit  }—T.  0.  H. 

i:«7Bir.l— Wimaliiint  Inflnmoe  Tfarhliw.-Oi 
ImUng  Uironfli  tmet  DiuBlKii  of  "  £.  il."  1  can  Bud  ■> 
IniDurtlDns  as  to  distance  of  noiuts  on  the  coalBctiB 

Intom  nie  within  what  dlttaoee  tliej  oniht  tobe,ssl 
■hetbcrthli  laan  Impottant  Item  In  liic  efflelenej  illfai 
Id  be  glad  to  know  alio  why  Ol 

anything  to  do  witti'  length  ot  iiaikl- 

[(7838.]- Induction    Coll. 


ippanuna.      I  koo 


[»7BS6.]-Beltln»,- 


I    dlrretlgni 


I  h 


■""   o 

put  * — ' 


SD 


E81GJ— Carbolatod  Chloroform  forTootli- 
.— The    ninipuund   used   by  denti.U  for  Uie 

made  by  Mr.  Thomu  h'lotcher,  ul  Warrington, 
and  is  a  mixture  of  carbolic  acid  crysUls.  resin, 
and  chloroturzn.  It  ia  ti-oublcwiine  to  make,  and 
would  not  puy  to  prepare  in  small  quautitiea. — 1>98. 

[67813.  ]— FeraenB — Proctor 
stars  7  and  t  Cassioptiic  '  '  ' 
whioh  ii  rather  further  i 
a  little  south  of  the  produced  lino  from  these  stars. 
The  cluater  is  well  seen  with  the  naked  eye,  even 
in  nearly  full  muunlight."  Hind  says :  "  The  atan 
an  readily  seen  with  the  common  night-glass, 
thoush  the  whole  have  a  blurred  aspect  to  the 
naked  eye."  Uaathequeristuaed  toobigbapower? 
He  might  compare  what  he  sees  with  the  fine 
plate  in  Nicbolrs  "Architecture  of  the  Heavens," 
or  the  miniature  in  Proctors  "Half-Hours."  — 
ASTBUBHee. 


c  stratgbt.     C  Is 
LUid   in  11»  on>«li 


id-bODk  b7  Oj< 

.    central  dlvlilonr    Can  I  «et 

'    pollshtd  mmhoisajiy    ends    Ini 

'    Ulmenslou  should  core  bf,  and  quantity  ol  ' 
and  tcooudarr,  to  produce  Bin.  spark  ?      Alii 


rt7USJ— Blaotrloal  Beaiatance  of  Vata  aal 
Oila.— lihuuld  begicatlf  otillEeU  If  any  of-osn'eotit 
lellmeofaiyworkdnllDii.eUlierapcctall/aTincUiHgr, 
with  the  dcctri.sl  raliiaiicn  of  [at*,  oils,  go^  mt 
rrelns?  It  Done  snch  eiiiU.  I  thoulJ  mucti  nlsesn 
Informnllua  tromtbuHlndliiduats  who  bave  lbsli|*dd 

[S7MU,I— Blohrom«it«  Battery.— Having  mlt  a 
blFhrDmate  bsiury  Ql  tliree  gallon  aljte  Jan.  cartBsa  ul 
lines  lOlln.  JOD?,  sin.  »lde,  1  >)ioiild  be  glail  UanjmnS 
It'll  me  what  quabtlty  of  bktiromate  of  potask  uiii 
iihurlc  acid  I  moit  pel  Id  eacb  to  charge  llicu,  and  In 
long  thtj-  will  last  bclcn  wanting  reiliareltg.- EvlTOS, 

[97811. 1  —  Biimlnv  Kerosene  oiider  StMB 
Boll8n.-Will  ail)  nwler  ol  the  Kmii-imi  jihhuicJs 

and,  If  luailblr,  give  a  bkcU'h  ft  il  i— &Tt:AU  I'ljIIT. 
[aTe4!.]-OT«inine  Dynamo.- To  M  n.  Borrost- 


dlmi 


DOS  piven  by^j^uu 
the  four -poI../ 


le-R  S£„" 


f.  SSitt 


[irBa«.]-Tl»e  "  Qenaata." 

ueuuremenu  ol  the  ■'  Ueuuta,; 
'  Uarjorle."  who  seems  to  run  at 


[671 


111  gmitly  obllgc- 
.1  — The  Sodio   Bulphlta   Sevelopar.- 


77.]— DiaaolTlnK  AJI07  out  of  Sold  Blur, 


rs78*».J— DynamOB.— To  Mh.  Bottobe.— Tin  j« 
dynamos  appears  lbs    following    iinnigimph  ;  — ^^« 


0  theo' 


ork  all  over  with  paraffin, 

it  will  be  quite  watertight,  and  will  not  affect  the  ^^^^f^  „  „  aaaa  ni 

developing  sol ntions   in   the  least.     You   need  not  ,uiun  jerk  or  twist  c 

even  be  at  die  trouble  of  making  a  wood  bath,  if  our  rvadeji  ran  advi 

JMU  do  not   like,  as  the  top  of  a  large  cardboard  obKged.—PEK. 

box,  heated,  and  paraffin  soaked  into  the  cardboard,  [07830.]— Boiler. 

""™"s  perfectly  well,  the  paraffir  "•"■ f-"ti~  —  .__:—-...—  . 


.]— Bpraiaed  Elbow. 

ul  the  nilgfortnne  lo  fall  d. 

Jiink  mnoh  of  It.    1  t*th( 


1  greatl)  oblige— USK  ""'h™  ^  ^„^"J^JJ!^  (j 

-About   four  monlLi  P'or"" '/'""'■*'"■*'"  "" 

'  I'l  1"''  Id"  ""ti'  "''   I  ""'"*  "'''*''  ""'"'*  ""  '"*'  ' 

lctfr%"   bcMcr.''")-  117841.1— StOraRO  Colla. 


only  give  oael 
e.  dwcribed  la 


rcll,lsh 


tally    ' 


;elli  by  ■ 
...Illn.K 


.    HoBorron^ 

r,  34  Id.  by  Slln.  briiaial 
soli'U  purtlliou.     lart  tf 


..  ..  .__,  ...  ,  .  .  ..ingpecfcctly 
stiff  when  cold,  and  rendermg  the  cardboard  com- 
pletely waterproof.- II.  A,  R.  Beksett. 


.UNANSVEBED    QUERIES. 

nW  numberi  and  litla  tf  qu^rUt  vMt/i  rrmnin  inain 
IHTreil  far  Jin  irfrtr  art  inttrttd  in  IMm  Uit,  ami  \f  nil 
kiHuiiivinl  art  trpnUta  /aur  imii  a/Urirtirdi.    H>  Irui 

Mit  (u  far  llu  Unifi  0/  iheir/aioK  tmtrOMori, 

17S11.  Co-ordinal*  Gcomclty.  p.  tW. 

%n\».  Sleclro-Uagsetlc  l-roblcni  K9. 

ITm.  Gas  Engine.    To 'Inticlii.'' KB. 

titn.  Ciqipcr  Bend,  )ig. 

(7)18.    TiiiiDau'i_PieM>iJrkPrJ«h»D. 

MM.    Coiiden«r,  529. "      "  db    aim  .  . 

tJMl.  Watenvbtvl.'Tu"" 111" k:ll'"  lis. 

Snta.  Making  FaIterniDuQlus,»m. 

D72dO.  Files,  a». 

BTUH.  Blue  I-alnt,  III). 

I7ier.    Live  Bptiidl'i'.  S30, 

17308.    Uieiug  h-I.Liiig  Italis.  830, 

nva.    Intermedial  £ngliK,  p.  tl. 
174*1.    Uiiiv^r.l(le>i,  41. 

nW  i:iUi't'~  Tt'leptiime,  49. 

atm.  EniiiiH- O^ry.  41. 

I7BII.  llj.lniuim,  43. 

HMD.  HirlBgB.fl. 


[178X1.1- Power  of  HnB^iie.— will  son: 


iron  bollct.    nftcrimrdi  tvell  luiutfacredwlib  a  [luteofrcdliKdia^  f 

furwards  tor  about  a  month  on  and  oil  I  coiuMt^li  I 
one  fclnitlj  "oragc  to  tn'o  half-pint  bicliromate.  tut  ahout  ajt«»x,i  1 
cbcyllnrter    an  hour,  and  on  dlsoonnoeUng  I  could  ouljgrt,  -^  ■ 


"flig  !  orillic  birgSt bMl  ™o  think  It  will  drlT™  i.  W 

mate.    Is  Ibcrc  anything  arung  with  the  talifij.  ~5  1 

[17M1.1  -Indnatlon  OoO.- TTlll  one  q(  ourrcadtrs 

liaTethuugbtlHrouldbeslroiinenonjbloglTtui      *S& 
prcanre  of  four  ™!I^  or  cough  to  li„l.t  .  0=?S 
lamp  of  low  rcistauce.    Would  )„u  klndl..  «ll  i^;*:**! 
«n  do  to  pnt  nij  storage  tolltrj  In  «oiking  otJ«^^„(l<J 

three  or  four  powers  from  ttiB  same  bobbin.    I  Ute  tried 
by  putting  three  layon  of  prlniary,  then  some  layeri  of 

[srfi4«.]- Chamber   Organ.— Will  sny           ^i^ 

Inlcrnitcd  tu  tbe  .uUl.-il  klnUly  gllB  uie  ln"«.,^_^  ^v«' 

tj^ian  one  primary  on  the  Bine  bobbU, ;    ri««  cplalo.- 

[I7M9.1  -  BaUwaw  CMvlare    WheMa.  -  Will 

"  fiHoor^  '  HlnorlsB.-'or  some  oJc  ot  our  read.-rs  favour 

Ulnpason,  and  a  Bute  iti.  Wonbl  Ihite  X«  atifc^   1";".  i« 
al.oTiavcane.lra  .lldc.    Wouiil  :.  clarioiii.^v.u.ow^^ 

Bontbcnd  lUlIway  arc  mooiited?     Alw  the  numlwr  of  [S7W7.J-Blaek  Oil  for  Hanaa*..,^              , 

revolutions  they  make  per  mile,  or,  what  Is  pcrlia|ia  better.  Hudly  give  mo  a  gi»il  rc-lln;  for  uLi.-k  ui  V     -^  ^ 

ct™ri'".«\™m dLr/^^'firrhifiui'.i^^^^^  Ji;';*::;i-.?^s2i;,i^ ,?c'^k!ir'*f  ^-^v.^- 

ti,  i.|T..,mitfni4.it.v    m  T  flplHtr  ■fNtf^Hftt  nPirtilntnnhfl»<»>..  accept  Ul>  bull  lie  lliaUKU  JlfC  JUl"  «"i^     ^^^       .        ,,i 
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AUSWXBS  TO  CORHBSPOHDEMTS. 


t  nil  u  lb#  iMm  of  12i«  qoRiFi  to  wUc 
rfar.    a.  No  rbu;*  i>  mitilr  fnr  InmttaE  Ici 


tsmjialmctartn  cr  cMTrHmmdctil*.  cv  whrre  tools  nr  oilier 
ftrtidcf  c«n  \<f  purchuH,  vr  rrplls  frlvlii?  *iKb  lnfomu> 
U«u>xiuii.'I  »  iB«Ttnl  nwplM  mlTfrltafinrnn.  ■  "- 
<pis4oD  uLlng  Sot  e'iiKatioDiJ  tv  ■rlcDtlflc  liifrpm 
&  unFrrd  throiwh  tliA  poAt,  8.  LnlU^n  lenl  to  i 
. . . ..  .V,  saiUtr,  us  not  tonn 


■«■  Altcntloa  b  t¥J>Kiilly  inwn  to  hint  N'o.  1.  Tbe 
itaov  dfToted  to  lettoi,  qwrlHi  uid  Rpllefl  li  Du&ct  for 
Ik  inwnl  rood,  uid  It  I*  not  fiilr  U  onnp;  It  Irilb  nnn- 

Mdod  Inirmi.  uid  vblcb,  tt  not  lidTenlKineTitt  tn  lliem- 
- h  ut.    Tba  "SlipMiniF  IMt 


Ik  IoIIo 

Il»tBitl>li,Ac 

,ofl«t™t 

hlDdUp 

.TiTLO 

ol  t»lp  It  U  llioy  dt 
ur  Dotlcf  of  Ihelr  comniDnlaitloiu.)— CII-Uiuecikh. 
(CarulDljlt  wimldbe  teulblc.  AJI;  doalciln  attlni;! 
ol  lli(  Uod  wUI  glre  JOB  tn  utiinatc  ol  tlic  coat.)— T.  P. 

dlipuu  VKpEjtLnln^t  bov  to  rtbl  the  lodei  of  m  pu- 
BiBWr,  dptrially  when  a  full  eipt.iMl' 


>d  for  a  few 


phUe  ol  I 


L  .'T"" 


lt;« 


s   Isditr 


jm=1>f  "™.*J?e«"  Uia'Sbii"  wXb^'irto 

btprn*.!  flrmlj  otm  tbf  torn  potH(,n  m  qiakkly  m 
poHlblc  Aittfr  It  li  flpreodo^TiArHEE.on.    (Uo?t  of  Uit 

I«PK(  nowad«n-)-^f .  A.  I,    ('9«  my  ijf  ll»  indkH. 

X  til  It  nnf  — "  •""  "t-  ■  th»  ^^  ,.^.1  nn>  h.. .-..._ 

tateJ.)— A.i 

tba  wirr-^i  _ 

■tuidard  wlre-nD|^  on  |t 

time  It  will  5Kome  nnlvenal.    Yaa  will  a 

Islarmitfou  on  thd  inbleat  In  Isfk  nni  ^ 

nas.    (Toil  miirt  ■ 


i:it  ii 


la  Isck  ni 


n.)-Exvu 


I.  lis,  Vol.  XXXVIM- 

o»-COSDL-ciori.  (Try  Luroya  ™inpoaiUon.V  Cv- 
jiT.  ((ifi  »  "fikcllc.")— Viol*.  (Theniwilao  yoo 
BtoB  thD93rtiult.<nu  aDtworcdaun.UI--niiii.iniu 
•dbltl-T.B.B.  (Lookup  bipk  nombpn.  nn-l  pro- 
ire  Clitdwlck'i  ■- Ut^c  (intern  liAiinni."  puUllihcd  t«t 
,  Wuso  ind  Co.,  Bcdfutd-ilmt,  CoTcnl-innltii.j-  W. 

[0,Ilicrc«ereKn!nliini>.-lnoD  imlaaiiiUc iininklcni. 
be  principle  Is  an  arrvt^mtpt  al  ntcr-pl]ici  ftroniui 
le  nlLlngB  ot  llie  rixnni;  or  fomilnj?  t  Dcltfork  rod, 
Itli  hu1»  plnggH  with  fiiilbU  iilloy  (U'Arcct'ii)  or 


Dure  "The  Utlir 

dn  Boin-tmlliiing  palMiii 
W,C-I-  J,  B.  B.  (Ek  I 
ladtni  gBin»lly.)-JI, ; 


.w.)-rt. 


witb  1) 
JTbi.1 

|b«t1oiu  uuivtr.    , ,,  , 
tblnk  It  ■  inltablr  nlue 


td  bif  L 
S  IKl,  a 

ignl  Ion 


Cr,B.    (I>ro- 
>I  tlia  hand- 


ippeb  Fo.  U  wouLil 

.-„ — 1  the  wliHtli  uma 

*r  loroi  i^nit  tluB  nil.)— H.  It.  B. 

Mala  ill  partlfnlin  of  the  CItU  rierrln 

" -  S.W.V-V.GatnAJii;.  [Hat 


t  ■■nitablr  place  In  go  to;  bntintlie  irrrtrt 
i>i4£cAarer  tiieUal  few  WFckii.  Them  li  mnvh 
.sou.  Infomiatton  about  mli;TaIloD  Id  It,  and  ncenilT 
about  the  Klutc  yan  Bamc.  TUcmirsiilnBiivrnilTepllH 
In  Inrk  Folnmn,  nwatly  WTittvn  from  the  iihicH  tlina- 
HlTdhl—J,  A.  ijiiTEwoon.  l()lT('»i»t«iIuiri'nIa11Ihf 
^nicuhiK  yDD  «n,  eipHliiIly  the  Ukely  due.  and  he 

trnm  all  Ibe  lli»  by  Ihea,  ■»■  tJiariic  i,nlj  a  imaU  f« 
tar  iDch  worh.|— (J.  T.  B.  (Yon  bul  bettw  mimhH  a 
eallcltor.    Ho   hai  bnmivnllT  brnkftn  tliA  i.mt.i>i.>p..  .4 

ol  It 


leodiioeot  a  HlU't 


.>--Hh. 


uUd  Colnmn-n' 

together  at  ibo  c 
rclsth.whlcbliwc 
■.tu-  Bddnliited  w. 


would  be  lullable  for  the  V 
QdctIh.)— roLTA.  (Yoa  n 
ilBO  an,l  ropprr  cooofi-tcil 
Hpuntcilby  lulJiiilnjiiuo 

In  neout  Ddmbrrt-    l>Tocure  uijf  vi  me  u 

of  ptl(i)nt:nLpb> . I     AHATRrn  1'LA.IEIt. 

you  ninui  It  nwlo  by  dliulTiDK  loi,  nC 
DlinculiJililDtFd  witti  three  parb  wat 

dlitllliS w*Kr. to  which bn bHuoilded 3i 

latlo'iu  nuidc  np'liyl)iDdrD|iiiiiitii"ni>t°efl 


S^ii'taca  (Tilt  nolKlvenlQ  lill  book  ■■  ElMlrlcliy,- 
ic.-i  'Some  y«n  ago"  U  ratber  too  Indeflr'-" 
JOliy  UKI.I>Oit-  (You  will  And  nun;  r™ipel  ..  .__ 
kiod  la  bock  nomberi.  See  tbe  Inillen  ol  Voti.  XLL 
and  XXXIX.,  lor  IniUnue.)— A  WKnT  (XXTNTimiAN. 
Scucely  of  raffleltnt  luterenC  Vou  will  bud  direciloni 
for  ehargiiiff  on  p.  13W,  Ko,  flB4>"I)L~ kkku,  (IT«e  aniline 

blue  Ehade'Li  comnion  cnan(h  in  Inki  nude  of  iojiwaod 
luidi-'neii  vitriol;  but  ho  burk  inliuuH  for  a  Torlcty  ol 
rcrlpHLj— LlUKS.    jVi-o  know  nDthln«  uf  the  lamp  or 

ne  bod  >ecn  It.}— A  UKKlxtNil  EL'PI'KREII.  (Th< 
ijniptomfl  ore  bo  pocDllar  that  it  would  be  botter  to 


LPtPtW 


il).A.Baliu.J.A.  Mllei' 


and  A.  DDOthWBllc. 


anoer^.  A  4'oui>lete  llvl  of  inbueriber^  will  be  publl&hcd. 
leHilHciijitlon-prLcBfor  a  eopy  of  Ihowork  lAfti.  After 
ppbllnitlon  the  price  will  be  lUt.  &1,    Wo  abail  be  hnppy 

We  hope  to  be  able  to  pabllita  the  Judgo'i  cepon  of  ctae 

TIIK  tullowiDe:  ucntloQien  hare  joined  the  tblrd  oorre- 
■nuiideuteOameTonniey.lii  connection  wlththoBnoLIilB 


Holloway'B     PIUb.— Iniligeillon 


USEFUL  ASD  8CIRVTIFIC  HOI 


CryataUins  AUoys.— Ut.  Richard  P« 
DenTet,  brongfat  liefote  tbe  American  Iiuti 
Mining  Bngitteen  a  paper  "  On  Certain  InM 
Crystalline  AUovt.  In  'treating  the  aiu 
ooppei  otei  of  tbii  diatrict,  nhich  Duntain  bi 
■  grayish  white  alloy  was  obtained,  thii  ' 
■  '"         "        if  gold  and  biNmuth. 

ra»  obtunei^.     _ . 

._     _._ ,.    ,  D  the 

block  nan-oiyatallino  powder  tras  funned 
initojitly  ignited  a  dnip  of  alcohol  and  e: 
a  mixtora  of  hydrogen  and  air.  Tbe  nature 
aUoys  require*  further  etadj. 

Sisnallinff  at  Sea  by  Nirbt.— Mr. 
C.  Grant,  one  of  tbe  Forth  Bridge  ataff.  i> 
ing  out  a  new  form  of  lienal  for  n>e  at  eea 
cale  to  other  shipa  the  direction  uf  move] 
tbe  helm,  lo  ob  to  avoid  colllHion  wiih  Khi 
tip.  He  doci  not  propose  tu  supersede  t 
bghtfl  atpreaent  employed,  bat  only  to  kdp] 
them.  The  officer  on  watch  ii  supplied 
couple  of  signals  tnuill  enongh  tu  be  can 
hreaatcoat  pocket  of  ordinary  capacity,  fil 
with  to  indiaBte  that  hia  reaaci  is  on  the  pc 
be  takes  a  ti^ol — with  a  round  handle  and  t 
red — from  bia  pocket  and  fircn  it  by  (iiri 
■light  tap.  The  loiult  i«  a  brilliant  rei 
AAfii  thii  lisbt  baa  burned  for  abunt 
■eeoDd>  it  eicplodea  a  uniall  muroun,  tiie  n 
which  can  be  beard  h  mile  off  ;  and  after  t 
ligbt  continuea  (o  bum  for  another  thirty  a 
lla  proceu  of  firing  tbo  etarboard  tackni 
%  the  reeolt  heing  a  gies 


bat  in  thia  c 


9  tbe 


uidle 


««  r,*.-,- 


h^^UelialKiirRiallj  in<l1.4l,> 


GHABQES   FOR  ADTEBTISII 


IlTliSOS  CPLCKS- 


TERM8    OF    SUBBCBIPTIOI 

Tlj! 'Briidl.l). '  lit   *U  :    li"   Si-ir   WnVi-r.'  ilU    I'.J^ 
JdI^hIii,  ]<L  '■  ■   -        >  '■■    »"r  t      ifct 

i»ij.L»n^™iniM.  h.   ■™[^^'™l  "f   ";-  rUi.JKinjito 


*W 
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HISTOBICAL    NOTES   ON    THE 

CAfiSEaRAIN.-TI. 
By  De.  Eovston-Phiutt,  M.A.  F.B.S. 


eyepiece  when  the  iiwb^ment  ia  directed  to 
a  bright  sky  or  illuminBited  white  paptjr, 
luiing  a.  p[x:kct  Icnx  a,  brilliant  circle  is  ticcii, 
centred  with  a  black  spot.  The  first  iit  a 
miniatui%  image  of  the  large  mirror,  the 
second  a.  miniature  of  the  aperture  in  tlie 
parabolic  reflector.  And  their  respect ivc 
diameters  can  bo  found  by  dividing  the  aper- 
tures   of     each    by    the    total     miLjrnifying 

Exftmplaa  of  Smerreut  Pencila, 


on    Beflaatinr    Telescopea.) 

AFTER  the  beautifully- defining  mirror 
(A)  had  been  spoiled  at  SIcIboume, 
■aaxtj  attempts  were  many  to  bring  it  into 
operation  aatiafactorily.  It  wa-i,  however, 
foaud  absolutely  necessary  to  displace  it  by 
mirror  (B),  which  was  more  judiciously 
treatod.  Mr.  Howard  Grubb  retained  the 
central  portion  cut  out  for  the  CaiisegTain 
(^pieces,  polished  with  a  proper  flgure, 
Tvnished  it  with  shellac,  and  months  after- 
wards removed  the  lac  without  leaving  any 
mealiness  or  strintiim  whatever. 

It  appears  that  Mr.  Lc  Seuer  sent  in  hi» 
resignation  not  very  long  afterwards.  It 
ouinat  bo  supposed  that  any  man  conld 
learn  to  repolish  ,i  4ft.  mirror  within  a  year. 
Kt>m  five  to  seven  years'  training  is  requi- 
nte,  and  even  then  siiecial  manual  and  intel- 
lectual endowment  of  a  high  order.  Mr. 
Lassell,  by  dint  of  great  enthusiasm  and  talcr.t, 
-with  maoipulativc  skill  of  a  very  high  order, 
attained,  after  many  yi;ars'  practice,  the  art 
of  repolishing  in  a  very  snort  time.  It  is 
notorious  that  the  great  lift.  Parson's  Town 
mirrorB  require  frequent  removal  and  re- 
polishing.  You  may  be  lucky  on  a  visit. 
One  of  the  mirror:*  may  have  just  been  rc- 
polished  to  a  superb  figure,  or  j-ou  may  see 
Btrange  shapes  of  painful  signihcancc  neccs- 
Bitatiag  a  siioeUy  removal  and  refignriiig. 
Xiord  Bosse's  practice  will  be  detailed  further 
on,  as  regards  this  point.  The  fact  of  tho 
one  hundred-thousundth  of  an  inch  ^lund 
off  too  much,  rniuiitg  the  )>:irabula,  and  often 
involving  many  niouth.4' niaddeuiiig  triids,  is 
anfficient  to  denmnstrate  liow  haianlous  it 
irss  to  figure  a  4ft.  metnl  min-ur  in  a  cool 
climate  which  was  intended  for  a  hot  on' 

The  second  mirror  (B) — already  alluded  to 
in  thesearticlos — having  lieuu  unvamLshed  tiy 
the  plentiful  application  of  naphtlia  and,  sub' 
■eqnently,  wbcni  niup|ied  up.  of  Koa]i  and 
inter,  began  to  assume  a  tulenilily  bright 
appearance,  though  the  polisli  never  equalled 
its  original  brillianco  ad  seen  in  Duliliu.  No 
Bigns  of  mealineKs  were  distinguisluible  not 
tnongh  cotLsiderablc  pitting  of  two  )>atchi 
some  2iD.  square,  owing  tu  the  (fa'oiipiug  ( 
the  soldering  acid,  were  verj'  unsigliily  and 
deep.  The  miri-iu'.s  were  eTch:inged  about 
tbe  end  of  August,  l«ij;i.  ilaiiy  attempts 
frere  mitde  to  use  ihe  iti'ttrument  for  ndj'ust- 
ment  and  oljseiTatiou  :  but  that  dreadful 
snemy,  thodust  and  grit  at  Australia,  acci 
bted  to  such  an  extent  as  to  load  to  fear  of 
oonaiderable  damage  to  the  bearings  and  more 
delicate  purts  of  the  machinery.  The  iiutru. 
nfent.   iluring   the   building    going    on.  wu 

.  covered  uji  with  (.irpauliii*  for  some  time. 
During   the   diHusion   of   tlio   Cape   dost 
photography  was  almost  impracticablu,  and, 
if  abundant,  even  the  si>fcula  could   not  be 

,  finely  polished.    When  a  star  by  night  Wi 
obMTved,  it  was  inviiriably  blurnKl  into 
diffuse  sort  of  nebuLi.  wliile  ncbulic  proper 
were   rendered    invisible.    The    only    goiKl 
obMTving  nights  at  tho  Cajie  wei'c  when  the 

" IB  filing,  thus  coiToborating  Sir 

" .   experience    with    the    4iJf  t. 


'■'bra  giTJng  a  final  rimuif.  of  this  liistory 
**  imke  a  few  remarka  on  the  prac- 
••^  the  ClBWffrain  as  an  instru- 
wnatori&lly  mounted. 

I  a£  the  bUck  spot 

II17  the 


r  uf  central  Llaok 


Eastbotime  Oaaaevr&ln. 


(h)  Diunetfr  of    whita   pencil 
I8J  mirnit,  with  power  1"" 

and  28iD.  convex 

Dimnctei  of  black  spot 
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Here  the  black  spot  is  only  half  the  siBe 
of  that  in  the  Melbourne  glasH. 

IjOTd  Sosaa'a  eft.  Newtonian. 
M    Ui^Btor      "J      whiW, 

emecgent   pencil    with  f  '2  ^    1  , 

2in.     eyepiaec     KiYing  r         3^0         i.    ""^ ' 


if  central  Mack) 
ipot,  the  image  of  the  >   ^ 
"fiat"  4in.  diameter  ...J 


0-ni.  So  does  the  large  mirror  when  made 
of  silvered  glass,  which  gives  eighty-two  [kt- 
centage  of  incident  intensity,  just  douUe 
that  of  a  Cnssegrain  made  with  two  speculum 
mirrors.  In  other  words,  the  nebula  at  Mel- 
bourne would  show  up  exactly  twice  aa 
bright  with  silver-on-glass  rcllecttira.  More- 
over, the  exiwiwion  of  the  gin.**  .would  only 
be  a  fraction  of  the  copjiur  and  tin  mixture. 
The  Const*Dts  of  the  Eh'oat  XeLbonras 
OaaaeKraln. 

Diameter  of  Urge  siieculmii -IB'O 

imall  B.UFfS 8-0.") 

roeiii  P  of  largo  dpccolum -IWO 

/■of  »nnH        74'71» 

Diftancc  between  the  I  ft  umU'iid  image*      lil-OO 

Ui»taoce  b^ween   2D.1    »«.-.;;.■  i.nd  j       333.3, 

surface  of  omvei  } 

bijireiit  jiuwcr U il* 

FiKial  length  nt  field  lens  uf  c]V|>>ecG  ...    10*10 
Dittiiofevaleniiof  KayglNnisn  not  given  Min.  If  HT. 
Field  of  view  J4'83 

locroiiio  of  mamifying  iwnpr  liyl 
the  intervention  of  the  convL-x  of  !■  u'l  177  time*, 
filin,  foon».  J 

Eiquivalent    focal  len^h    iif    the)  n-i-r,  .ii. 

Cuaegrain,  I.IKMin.  (       "' 

JleituirL— The    final   iiuiigc  of  the   moon 

presented  at  the  eyepiece  ajH'rture  of  the  lai^ 

miiTora  diameter  (supjiosing  dinm.  of   moon 

to  be  32  minutes)  :— 


In  each  of  these  cases  the  pupil  of  the  eye 
under  onlinary  conditions  can  embrace  the 
whole  of  the  emergent  pencil. 

(u)  The  Intrusion  of  tho  block  spot  uf  jgth 

an  indi  in  the  exact  liue  of  sight  causes 

great  annoyance  unless  it  is  kept  jierfecUy 

central.    The  least  shifting  of  the  big  mirror 

little  convex  always  throws  it  ont  of  the 
centre.  The  best  remedy  for  this  is  a  plate 
of  tine  or  blackened  brass,  slightly  larger 
than  the  eyepiece  end,  niude  with  sjiifting 
slots,  so  that  the  linger^  can  instantly  adjust 
the  ccntricity,  (Largo-headed  screws,  with 
holes  much  larger  tlian  tliu  thread,  appear  to 
answer  tho  beet.)  You  may  get  a  wina  or  a 
dikfkoncd  field.  If  the  convex  bo  too  large, 
yon  will  see  a  black  bordoi',  like  a  black 
annulns,  showing  the  amount  of  light  cut  off 
from  the  great  mirror. 

{/()  I  tried  1  40in.  convex  to  reduce  the 
magnifying  jiower  of  my  Cn.ssegrain  duw 
to  V29  ;  but  the  block  annulus  was  quite  dii 
tressing. 

M  The  view  in  Lord  Rosses  Gft.,  with 
bright  emergent  pencil  of  only  ith  of  a 
inch,  and  the  reduction  of  the  intrusive  block 
spot  to  a  tiny  speck  j„th  of  an  inch  in  dia' 
meter,  must  have  combined  to  render  the 
field  of  view  pleasant  and  beautiful  in  the 
extreme.  The  diameter  of  the  full  moc 
the  focus  of  the  largo  mirror  is  700  " 
3-J,  or  700  -^  108,  or  nearly  fiiin.,  which,  with 
a '2in. single  convex  lens,  gave  a  power  of  3.'A° 

In  every  case  of  a  rottcctor,  unless  means 
are  employed  for  regaining  the  ,/i(/unuf  axis 
of  the  telcsco{io  by  instantaneous  alteration 
of  the  adju^tjuen^,  no  reliable  equatorial 
observations  can  be  token  without  the  help 
of  some  flJucial  zero,  in  the  field,  if  possible. 

Some  of  the  particulars  given  in  Ur. 
Robinson's  report  are  of  Rjiociai  interest.  He 
differs  somewhat  from  Steinhoil  as  to  the 
intensity  of  light  after  reflection  at  two 
mirrorx,  making  it  cnly  U'4U1,  or  leK.4  tlian 
half  the  incident  intensity,  and  on  tliis  biisis, 
lie  soys  an  achromatic  telesvopc  to  be  equi- 
luniinous  with  the' 4ft.  Cassegrain,  must  have 
an  object-glass  of  J4-4in.  ajierture.  Newton's 
great  objection  to  thLf  telescoiw  was  tlie 
almost  perpendicular  incidence  of  the  light 
U]H>rithe  convex,  which  ho  thought  would 
absorb  too  much  light.  But  though  this  I 
true  for  glass,  it  is  not  so  for  meta^  ;  and 
iiilver-glass  convex  returns  a  large  pereentagi 


onljlrui 


=  i,;ii 


arly. 


=  la  )in.  nearly  ;  ' 
or  above  half  a  yard.  Tlio  light  tjiken  on  a 
screen  at  this  plane  would  hi  tuu  feeble  for 
jihotography,  except,  perliaim  by  long  ex- 
posure. (In  my  Cassegiiiin  tlie  convex  No. 
4  of  2R^in.  gave  an  image  uf  about  ii^  in.) 
Tho  most  difficult  arraiigumcnt  of  the 
Melbourne  constants  was  to  keep  the  iliam. 
of  the  omorgent  [lencil  down  to  two- 
tenths  of  an  inch,  and  so  to  arrange 
the  diameter  and  foi-us  of  the  sm5l 
mirror  so  as  to  ln<e  noui;  ctf  tho  incident 
light.  For  this  reiKon  Dr.  lti>liiusoii  assigned 
the  focus  BO  as  tt.i  magnify  the  first  image 
about  five  and  a  half  time>i.  'To  kee]>  the  bright 
eve  spot  down  to  one-fif  l!i  of  an  inch,  an  eye- 
piece (negative)  was  ci.iisfmcted  'Jin.  long, 
whieti,  by  calculation,  I  find  to  be  about  (jin. 
focal  length. 

It  appears  from  the  researches  of  31. 
Jamin  the  intensity  of  the  light  after  two 
per)ioiidicular  reflections  is  al«rat  0-l)4i;  x 
U'iJ4li  =  0'41T^  of  the  originid brilliance. 

UontKisting  this  wiih  I)i\  Steinheil's  re- 
sults, we  have  strong  e^ifuiice,  that  if  tho 
Australian  (iovernmeiit  wei*u  to  sulwtitnte 
wholly  silver- on-ghiss  mirrors  in  place  of 
tlie  copper  and  tin  alloy,  great  advantages 
would  follow. 

1.  The  curvature  is  settled  once  for  all, 
and  merely  silveiing the siiifiU*.-  would  bring 
bock  all  the  original  beauty  L.f  the  delinition. 

'i.  The  mirrors  sliould'be  ligurod  on  tho 
spot  at  a  mean  temperature. 

3.  Tho  change  of  figniv  from  varwtion  of 
temperature  would  be  in  a  great  measure 
reduced  for  glass  instead  of  speeulnm  metal. 

4.  Some  such  artist  as  Mr.  flrulib,  Mr. 
With,  or  Mr.  Calvt-r  slimild  be  offered 
il.lKM)  to  go  over  wilh  nilver-ou-gliM 
mirrors  finished  for  l^ni,'lisli  climate,  and  to 
bo  rcfigured  for  a  mean  temperature  of  the 
Australian  climate  on  tlii.'  spiit. 

By  thislhe  £l4.0(JUs:iid  m  have  been  ex- 
|)ended  on  this  urcii'  I'ul'iirr  would  bes-itis- 
factorily  utilised.  All  tiie  r.-jwrljt  coming  in 
f<.iT  yuan  (and  ei-cn  roctntly)  of  its  jicrform- 
aiicu  arc  in  a  high  degreu  unsatisfactory-. 
The  tremendous  dilRculties  involved  in 
rejwlisliing  a  tarnished  mirror,  already  as 
perfect  in  figure  as  attaiiialJv,  will  be  well 
illustrated  bv  the  exTi(-ri..nicc  gained  at 
Parson's  Town.  Tliere.  llie  largo  Oft.  mirror 
has  at  least  been  repolishc"!  every  second  year. 
Every  time  tho  xpeeuluni  iv  ivmoved  for  this 
puri'"-''^  tho  old  figiffe,  wlielher  sn|H:rb  or  bad, 
IS  utterly  lost  in  the  proceiis  of  polishing,  and 
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after  the  process  it  is  virtually  a  new  instra- 
mexit,  and  it  is  most  difficult  to  test  it.  It  has 
to  be  replaced  in  the  tube,  dragged  a  quarter 
of  a  mile  by  twenty-five  men  ;  then  awaiting 
a  favourable  night,  a  star  is  selected ;  fre- 
quently there  is  failure  ;  the  whole  process 
is  then  ^recommenced.  The  3ft.  mirror  can 
be  turned  on  its  frame  for  testing  progress  ; 
not  so  with  the  6ft. 

The  present  Lord  Rosse's  father  had  the 
ingenious  practice  of  always  testing  a  spare 
3ft.  mirror  on  the  polishing  frame  before  re- 
polishing  the  6ft.  A  watch  dial  erected  on 
a  tall  pole  over  the  machine  performed  this 
test  operation.  Thus  the  various  details  of 
the  process  were  recalled  to  mind  to  assist  in 
finishing  off  the  6ft.  Sometimes  after  wait- 
ing a  fortnight,  the  latter  placed  in  the  tube 
gave  a  satisfactory  result.  It  is  not  wonder- 
ful, then,  that  even  distinguished  foreign 
visitors  should  sometimes  be  disappointed 
with  the  defining  powers  of  the  monster 
tube. 

Dr.  Robinson,  of  the  Armagh  Observatory, 
wrote  a  report  to  Lord  Rosse,  saying,  "My 
experience  of  it  differs  widely  from  that  of 
the  foreign  astronomer."  .  . 

[abridged  letter.] 

"  My  dear  Lord  Rosso, 

"  In  1869  Mr.  Proctor  published  a  strange 
attack  on  large  reflectors.  He  depreciate 
Lord  Rosse's  work,  and  declared  it  was 
quite  deficient  in  definition,  and  only  fit  to 
condense  light  on  the  slit  of  a  spectroscope — 
a  distinguished  foreign  astronomer  having 
declared  on  looking  at  Saturn  with  it,  '  It 
might  have  been  anything.'  " 

**  Planetary  Nebulae  and  the  spiral  ones 
requi(;e  very  high  defining  power  to  bring 
out  their  details.  These  were  wonderfully 
shown  trials. 

''  («)  Feb.  11,  1845.  Unfavourable  night ; 
Sirius  good  with  400.  Out  of  focus,  the  ring 
of  light  was  curdled,  surface  not  'quite  true. 
Mar.  3.  It  was  successfully  polished  except 
some  damask  marking  from  impurities  m 
ammonia. 

**  (b)  Mar.  4.  Speculum  dewed  on  un- 
covering. Regulus.  Prodigious  light ;  star 
disc,  neat,  small  and  round  ;  y  Leonis  very 
well  defined  with  360.  After  some  hours, 
Fahrenheit  23"*,  the  stars  flared.  £  Bootis 
very  indifferent. 

**  (c)  March  12.  On  first  uncovering  mirror 
stars  very  well  defined,  but  they  became 
blotty  as  the  cold  increased  to  24*5^ 

**(a)  March  15.  5  Ursa  Majoris  e:KaJxnned 
with  a  series  of  zone  discs  6in.  broad.  All 
star  images  unexceptional,  -  and  of  the  same 
focal  length  except  with  outermost  zone,  when 
if  it  was  thrown  out  of  focus,  irregularities 
show  that  the  outer  zone  surface  is  not  quite 
true,  y  Virgin  is  well  seen  with  the  whole 
a|>erture,  as  also  the  photosphere  of  8  Canum. 

"  (e)  Jan.  30,  1848.  t  Cancri  fairly  seen 
through  a  bad  night. 

"  (f)  Feb.  10.  Speculum  had  been  re- 
polished.  Air  very  unsteady,  yet  parts  of 
nebula  in  Orion  are  distinctly  resolved  and 
a  7th  sUir  in  Trapezium  is  well  seen. 

"  (</)  Feb.  1 1 .  Air  unsteady,  but  the  bottom 
of  the  ling-mountain  Albategnius  is  covered 
with  minute  asperities  with  360  ;  but  nothing 
of  them  can  be  seen  in  the  three  foot. 

**  {h)  Feb.  20.  The  resolution  of  the  flocky 
part  of  Orion's  nebula  cannot  escape  any  eye, 
several  of  the  stars  being  rather  large  ;  but 
what  is  most  curious,  besides  the  7th  star  of 
the  Trapezium  seen  on  Feb.  10,  there  is  an 
8th,  both  quite  conspicuous.  Jupiter,  a 
wonderful  object,  its  antarctic  and,  still  more, 
its  arctic  zones  are  brown,  but  far  less  so  than 
the  belts.  The  south  belt  is  much  darker 
than  the  other  ;  both  have  a  striated  appear- 
ance, and  are  darkest  in  the  centre,  fading 
away  towards  the  end  of  the  planet. 

*' (^•)  March  11.  High  wind,  good  defini- 
tion. ^  (.'/%s(P,  well  shown  with  400  to  720. 
Telescope  unsteady,  north  wind.  M  97  shows 


two  internal  spirals.  At  4  a.m.  the  ni^ht 
changed,  but  c  Bootis  was  pretty  good  with 
400. 

**  (n  March  12.  The  lunar  mountain 
Aristillus  has  its  cone  covered  with  sharp 
radiating  ridges  from  near  the  Crater's  rim 
to  its  base. 

"  {oi)  The  thinner  speculum.  Night  very 
bad.  Intense  aurora.  Saturn  too  low  and 
too  far  past  meridian.  Only  five  satellites 
seen.  Aiisse  of  Ring  seen  fairly,  though  the 
minor  axis  is  only  0*80".  Four  belts  on  the 
planet.  I  had  little  hopes  of  doing  anything 
with  y  Andromedffi  on  such  a  night ;  but 
with  360  the  blue  star  was  eloi;igated  and 
separated  by  glimpses.  Mr.  G.  J.  Stoney 
drew  it  elongated  in  the  right  direction,  which 
he  had  not  previously  known. 

"(n)  Oct.  20.  The  mstrument  performs  well 
on  a  AndromedflB  and  fl  Ceti.  Both  well  de- 
fined. Saturn  also.  A  satellite  threaded  on 
one  of  the  AnssB,  y^  Andromedse  fully  sepa- 
rated with  all  powers.  With  1447  the  interval 
was  a  full  diameter  of  the  blue  star,  and  the 
three  discs  were  very  small. 

"(o)  Set  for  level  on  double  star  38  Piscium. 
It  showed  only  a  monstrous  flare,  and  I 
thought  some  accident  had  happened  te  the 
speculum  ;  but  I  found  it  was  owing  te  a 
shift  of  wind  bringing  the  hot  air  across  the 
telescope  from  the  chimney  of  the  calculating 
room.  When  that  ceased  the  stars  were  like 
points. 

''These  facts  are,  I  think,  sufficient  te 
satisfy  any  unprejudiced  person  that  Mr. 
Proctor's  disparagement  of  this  telescope  is 
groundless.  The  extracts  prove  that  for 
(6),  (c),  (A),  and  especially  (n),  the  definition 
was  of  a  very  high  order  ;  (6)  and  (c)  show 
the  effects  of  temperature,  a  and  (d)  show 
your  father  was  not  content  with  a  speculum 
merely  because  it  acted  well,  but  carefully 
examined  its  figure  and  polish,  and  repolished 
it  without  remorse  if  he  found  any  error. 
The  public  have  little  notion  of  the  amount 
of  labour  which  this  implies,  and  most  persons 
would  have  tolerated  a  slight  defect  rather 
than  incur  it.  Even  on  indifferent  nights  I 
never  saw  anything  like  what  is  described  by 
the  foreign  astronomer.  It  is  possible  that 
the  smaS  mirror  may  have  been  out  of  ad- 
justment.   This  we  always  looked  to. 

"  Several  of  the  extracts  (m)  in  particular 
prove  that  even  on  bad  nights  the  telescope 
had  an  amount  of  definition  scarcely  te  be 
expected  from  so  large  an  aperture.  If  the 
foreigner's  visit  occurred  during  the  winter, 
and  the  wind  was  anything  north  of  east,  the 
hot  air  from  the  chimney  (of  the  obser- 
vatory) would  certainly  have  interfered  with 
vision.  But  be  this  as  it  may,  many  years'  ex- 
perience assures  me  that  this  solitary  instance 
must  have  been  quite  abnormal,  and  I  think 
it  reflects  some  discredit  on  our  age  that  any- 
one should,  on  such  slight  warrant,  have 
tried  to  blight  the  laurels  of  the  dead.^ 

"  (Signed)  T.  R.  Robinson. 

"  To  Lord  Rosse." 

To  Mr.  Stoney  Lord  Rosse  entrusted 
the  charge  of  the  observatory  from  1884. 
His  Report,  dated  April  2,  1878,  has  a  vivid 
interest.     He  says : 

[abridgment.] 

"  My  Lord, 

"  About  two  out  of  three  of  the 
mirrors  were  good  working  mirrors — i.e., 
mirrors  which  possessed  defects  very;aiuch 
below  those  arising  from  the  stete  of 
the  atmosphere  on  an  average .  working 
night. 

"  The  tests  usually  applied  were  the  per- 
formance upon  the  8th,  8J,  or  9th  mag- 
nitude, under  a  power  of  750.  'They  are 
usually  seen  as  balls  of  light,  like  small 
peas,  violently  boUin^  from  atmospheric  dis- 
turbance.   If  the  night  is  good  there  will 

•  Scientific  Trans,  of  the  Boyal  Dublin  Society,  YoL  IL 
New  Series. 


be  moments  now  and  then  when  this  dis- 
turbance will  abruptly  seem  to  oease  for  a 
fraction  of  a  second,  i^id  the  star  is  seen  for 
an  instant  as  the  telescope  really  x^resents  it 

"Lord  Rosse  generally  occupied  a  few 
da3rs  first  of  all  in  practising  on  the  3lt 
mirrors,  thus  gaining  valuable  data  for 
manipulating  the  6ft.  ones.  These  wdghed 
about  seven  tens  with  the  carriage.  When 
tested,  it  sometimes  tnmed  cot  either  the 
figure  was  unsatisfactory,  or  some  inaccessiUe 
pinch  had  arisen.  Some  of  the  mirron  bore 
the  most  severe  tests'  without  betraying  tnj 
defect.  With  the  best  of  yonr  £atheri 
mirrors  the  appearance  (of  a  star)  was  hb 
that  of  the  light  shining  through  a  minate 
needle-hole  in  a  card  placed  in  front  of  a 
flame.  But  unless  the  adjustments  mre 
most  carefully  attended  to,  the  effect  of  nix- 
ing the  telescope  was  utterlv  to  so  impair  t]» 
ima^  as  utterly  to  defeat  the  object  in  viev, 

testing Referring  to   y   Andromedie; 

Mr.  Stonejr  says  that  the  blue  compamni 
appeared  hke  a  single  bright  mass  c^  blae 
light,  boiling  violently  some  seconds  is 
diameter.  On  the  best  nights,  this  patch  of 
bright  blue  light  was  sumciently  small  ai 
often  to  be  ovsd,  and  on  one  night  nDsinad 
persistently  ovaL  Then,  for  an  inrtuity 
Lord  Bosse's  best  mirrors.  The  bonpuion 
would  instantly  become  two  "verj  mmle 
round  specks  of  white  light,  frith  an  intsnl 
between  them  about  eqxud  to  the  diamrtir  ol 
either  of  them.  They  then  looked  like  tvo 
very  small  needle-holes  in  a  card.  The^ 
pearance  would  frequentl v  recur,  thoodi  h 
never  lasted  for  more  tnan  a  very  shot 
period  on  each  occasion.  It  is,  of  course,  tb  .j 
appearance  which  the  instrument  would  have 
furnished  uninterruptedly  if  the  state  of  tk 
air  had  permitted. 

"  (Signed)    G.  Johnstoxe  Stonet. 

*' The  Earl  of  Bosse.»'» 

These  two  letters  are  conclusive.    Fov 
mirrors  were  in  use  ;  and  these  were  neaz^ 
always,  one  or  the  other,  being  repolidbai 
i.e.,  more  or  less  refigured.     It  was  a  ^ 
chance  against  any  casual  visitor  that  agrni 
mirror  should  be  at  at  its  best  estate.    Tkai 
facts  are  preg^iant.      If    mirrors  of  DMkl 
alloy   so    readily  tarnish,    and    require  it- 
polishing,  i.e.,  refiguring,  an  infinite  amoni 
of  labour  is  saved  by  silver-on-glass,  becm 
the  glass  surface,  once  truly  fi|^ured,  is  fignii 
once  for  all.     The  resilvermg    is    a  sail 
matter,    and  the  polishing    a    simple  oM 
Again,  then,  precise  agreement  as  to  diilicii 
testing  on  mmute  double  stars  demonstnta 
the  possibility  of  even  a  6ft.  mirror  bell 
truly  figured  right  up  to  the  edge.     BefoR*! 
now  to  the  Grubb  4ft.  with  mirror  (B),tS 
same   star  y  Andromeda^  was  employed  ^ 
Dublin,  and  with  precisely  the  same  beaaki' 
ful    result,    when     transcendent     definitbi 
was    possible.      At  Dublin    it    was  cks^ 
divided    with   350  and  450  (negative  €J^ 
pieces).      The  different    tints    also    of  At 
components  were  also  evident.     One  ote 
remark.     Even  in  Ireland  the  number  d 
nights  when  a  3ft.  mirror  can  be  used  with 
success  is  very  small.    It  is  said  that  tk 
difficulties  of  definition  in  telescopes  varjtf 
the  cubes  of  their  aperture.      A  6ft.  td^ 
scope  would,  therefore,  increase  the  difficultr 
eight  times. 

It  appears  wonderful,  then,   that  a  fift 
mirror  can  be  made  to  x)erf  orm  so  admirable 
A  4ft.  glass  should,  therefore,  be  capabkv 
fine    definition    were  its  figure  adjusted  1i 
the  ordinary  remperature  of  the  site.   ^ 
have  seen  how  a  fall  in  the  thermonwtff  i* 
23  deg.  Fahrenheit  ruined  the  definitioi'^ 
the  6ft.  on  a  very  fine  night.     I  wish,  tk* 
fore,  to  lay  great  stress  on  the  noofiff" 
advisability  of  substituting  glass  for  W 
metal  at  Melbourne;  uSl 
the  mirrors  as  nesrlyi 
perature  of  the  site  sod 
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ABTBONOHICAL  HOTKS   FOB 
HOVmCBEB,  1S86. 


E     M 


11  43  40-87  , 
11  43  4616  , 
11  44  12-39  , 
11  44  69-46  , 
11  46  6-96  , 
11  47  34-29  , 


14  35    7  1+  43  «-79 
"     7  45  16    3  27-66 
i  10-33 
18  61  66;  15  42  63-11 
16    2  35-S9 
6321     2  29  16  22  18-67 


:>       The  method  of  finding  the  Sideraol  Time  at 

1  Looftl  Me«n  Noon  at  nay  other  Station  will  be 
J.    flnnd  on  p.  355  of  Vol.  XL, 

,j'  SiffDB  of  Bolar  activity  is  the  shape  of  spots 
, ,.   and  laoalte  are  still  visible. 

'■-  The  KooD 

2  !■  New  on  November  6ti  at  9h.  2'7m.  p.m.,  and 
,\  <Dt9n  her  Fint  Qnartei  at  9h.  e9-6m.  on  the 
^    Bight  of  tlie  14th.     She  wiU  be  Fnll  at  9h. 

8d'2ui.  ft.m.  on   Uie  22ad,  and  enter  her  Last 
Qnart«rat  Ih.  67-lm.  in  the  early  moming  of 


The  Uoon  will  be  in  ooninnotion  with  Man 
^  »t  4  ajQ.  OQ  the  let ;  with  Jupiter  at  9  a.i 
l.j  the  3td  ;  with  Harctuy  at  9  p.m.  on  the  7th ; 
'^witli  YenoB  at  8  p.m.  on  Uie  10th;  with 
~  ^  Sfttom  at  11  p.m.  on  the  24th :  once  more  with 
:  Mui  at  g  a.m.  on  the  29th  ;  and  wain  with 
'  Jnpiter  at  11  p.m.  on  the  30th. 


■}.r 


ICeranrr 


-\.1m  an  Evening  Star  during  the  whole  of 
jKorember,  bat  is  very  badly  placed  for  the 
TJ-oliaerver  on  aooonnt  of  his  great  and  rapidly. 
nncmanng  Sonth  Declination.  He  attains  hit 
rf^^aateet  elongation  Bast  of  the  Son  (21- 14°)  at 
"~ '  ~ht  on  the  30Ch.  His  angnlar  diameteT 
IS  from  4-8''  on  November  Ist  tn 64" by 
«30th. 


-^     The  path  shown   by  the  Ephemeris  above 

"tMnitliem  part  of  Ophinohns,  and  terminateg  is 
HBagittwine.  Ha  will  not  approach  very  near 
jnp  aoT  aontpicQoas  star.  He  will  be  between 
■•"•  and  8°  Horth  of  Antares  on  the  night  of  the 


■■(ibaarTer  th&n  Heronry.    Her 

-  17-0*  on  Noreinber  let,  in- 

«OUl  MtdlMr>lbbaiu 


OoonltBtl^  of  Vixad  St*ra  br  tha  Xoon. 


1 

Name  of 

Star. 

S 

X 

\rJl.C.  8365 

fn 

!e'  Tanri 

ff-Tauri 

75Taiiri 

BA.C.  1391 

Aldebaran 

UTTauri 

13(1  Tanri 

I  Caned 

48  Laonis 

6 

Dark 
Bright 
Bright 
Bright 
Bright 
Bright 
Bright 
Bright 
Bright 
Bright 
Bright 


Bright 
•Dark 
■Dark 
•Dfljk 
•Dark 
•Dark 
Dark 
Dark 
nark 
Dark 
Dark 


*  But  seemingly  bright.        i  Star  below  the  horiaon.        Q  Star  rising. 


17  30-2 

17  65-7 

18  21-1 
18  46-1 


ThtiH  VenoB  Btarto  from  a  point  on 
Bonthern  conSnea  of  OphiuchnB  and  Sagit- 
tarina,  and  is  trayelling  throngh  the  latter 
constellation  during  the  entire  month.  The 
etnr  to  which  Bha  will  approach  nearest  is  the 
fi-t  mag.  one,  Ji'  8agittB.rii,  a  few  mu  ' 
North  of  whioh  she  will  be  found  on 
evening  of  the  25th. 

Sara 

Is  a  Morning  Star  ;  but  he  rises  a  little  before 
midnight  at  the  beginning  of  November, 
of  conrse,  appears  above  ^e  horizon  soone 
sooner  every  night.  The  diameter  of  his  very 
notably  gibbons  disc  incrensea  from  6-S" 
November  iBt  to  8-2"  on  the  30th  ;  so  that 
then  he  ia  bnt  an  inconspicuous  object,  and 
one  of  but  email  interest  in  the  telescope. 


0     44-2 


14  20-3 

13  30-5 

12  40-3 

10  16-8 


22-B 


Hence  it  will  be  seen  that  the  path  of  Mars 

November  lies  "wholly  in  Leo,  starting  from 

a  point  ta  the  North  and  West  of  Regulns,  and 
trending  in  an  easterly  and  slightly  southerly 
direction  in  the  oonstellation  referred  to. 

Neptune 
Is  vieible  from  dusk  till  dawn,  and  ie  ae  < 
placed  as  he  can  be  for  the  observer  whose  po! 


He  c 


u  the  l< 


Jupiter 

Will  scarcely  come  into  the  view  of  the 
observer  for  whom  these  Notes  are  intended 
until  next  month. 

Though  still  a  Morning  Star  as  regarded  with 
reference  to  his  time  of  Southing,  is  practi- 
cally visible  all  night  ion^,  rising  between 
7  and  8  p.m.  at  the  beginning  of  November, 
and  between  6  and  6  at  the  end  of  it.  Aa  we 
remarked  lost  month,  hie  ring  syatem  is  now 
almost  as  mnoh  open  as  it  possibly  can  be;  and 
he  offers  an  all-repaying  spectacle  in  a  tele- 
scope of  adequate  power.  The  equatorial 
diameter  of  the  ball  of  the  planet  increases 
qnito  imperceptibly  from  17-6"  on  November 
let  to  18'3"by  theSOth. 


pa 

Ascension. 

Declination 
North. 

Southa. 

h.     m. 

h.    m. 

6     35-8 

2°2    17-7 

3    53-4  B.m. 

6 

6     35-2 

22     lS-2 

3    33-2     „ 

11 

6     34-6 

22     18-9 

3     12-8    „ 

G     33-6 

22    19-8 

3    52-3    „ 

6    32-6 

22    20-8 

2    31-4    „ 

26 

6    31-2 

22     22-0 

2    10-5     „ 

to  form  a  triangle 

Is  too  near  the  Sun  to  be  seen. 
BhootluK  Stars 
Should  be  watched  for  on  the  nights  between 
the  12th  and  the  15th  incluaive.  and  again  on 
theI9tb,the  28th,  and  the  30th.  It  may  bo 
necessary  to  reiterate  here  that  it  ie  usclesH  for 
the  observer  to  begin  his  vigil  on  the  first- 
named  nights  nntil  after  midnight,  when  that 
part  of  the  constellation  Leo  whence  they  seem 
to  radiate  appear?  above  the  horizon.  The 
Moon  will  this  year  fortunately  interfere  but 
little  with  those  obeervatione.  How  Professor 
Adams  showed  the  identity  of  theorhit  of  these 
"  Leonids  "  with  that  of  Tempel's  amall  comet 
of  IH(i6,  has  been  told  too  often  to  need  repoti- 

Oreenwioh  Mean  Time  of  SoathinB  of 
Sixteen  of  the  Principal  Fixed  Stare 
on  the  Sight  of  November  lat,  1888. 


Star. 


Souths. 
0-75  p 


Cygni 

Cephei  o  si     o-^i  ,. 

Aquarii         7  14  o'JV7  „ 

Pegasi  7  60  44-42  „ 

"omalhaut      8    6  IS-OS  „ 

Markab 8  13  09-17  „ 

>  Cephei  8  49  34-47  „ 

aSoulptoria     8  57  46-06  „ 

AndromediD 9  17  141j9  „ 

CassiopeiHj 9  48  42-99  „ 

(JCoti 9  52  30-10  „ 

Polaris 10  32  41-10  „ 

nArietis  11  16    9-92  „ 

Ceti 12  10  34-96  „ 

Peiaei  12  30  24T>fi  „ 

ijTauri 13  54  42-07  „ 

The  Method  of  finding  the  Greenwich  Mean 
Time  of  Sonthlng  of  eiUier  of  the  Stars  in  th& 
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abore  list  far  anj  oUier  Night  in  NoTember,  u 
klio thfttof  determining  the  Local  loHtentof  its 
Timnsit  at  any  other  Station,  will  be  fonnd  on 
p.  366  of  Vol.  XL.  It  most,  bowever,  be  noted 
thmt  the  lirst  of  these  rales  in  not  rigidlj 
aoonrate  when  applied  to  Polaris  and  other 
close  circumpolar  stars  (nor  even,  in  fact,  to  a 
star  like  y  Cephei),  althongh  it  will  probablj 
be  found  quite  nnfflcientl j  bo  in  practice. 


A  NEW  AUTOMATIC  BRAZE. 

AKEW  antomatio  brake,  whioh  ban  been 
worked  ont  with  care  and  many  experi- 
ments made  at  Bt.  Maigarat'a  Bailwaj  Works, 
Bdinbnrgb,  has  been  reoentl;  exhibited  in 
model  form  in  London,  and  will  probably  be  on 
Tiew  at  the  Inventiona  Exhibition  by  the  time 
theie  lines  ore  read.  We  have  pceTionaly  men- 
tioned the  fact  that  the  brake  w»h  beicg  tried, 
and  HeaurK,  Kloan  and  Hawks  having,  as  they 
belisve,  perfected  it,  are  now  introducing  it  to 
the  notdce  of  all  interested.  To  describe  the 
brake  briefly,  it  may  be  said  that  the  weight  of 
the  carriage  is  utilii<ed  to  toroe  the  brake-bloeks 
on  the  whefls,  and  either  oompressed  air,  a 
Taonnm,  or  water  preesore  can  be  utilised  to 
keep  them  oS.  It  will  thus  be  undentood  at 
once  that  the  system  is  antomatiti,  and  that 
the  blocks  are  applied  to  the  wheals  when 
anything  geea  wrong  to  snch  an  extent 
as  to  relievo  the  presanre  in  the  train  pi] 
The  system,  however,  prenents  many  ot 
point*  deaerrlng  of  attention— not  tie  least 
of  which  is  that  the  brake-block  pressnre 
ia  always  proportional  to  the  pressure  of  the 
wheelifon  the  rails,  whatever  may  be  the  varia- 
tions  hi  the  load.  The  retarding  effect  is  thos, 
aa  it  should  be,  proportional  to  the  weight  of 
the  train,  and  by  the  arrangements  adopted 
there  is  a  uniform  skidding  point,  dependii 
entirely  on  the  weight  carried  by  each  pair 
wheels.  In  eiisting  Bystems  the  brake-block 
presauro  is  approximately  equal  throaghoat 
the  train,  and  each  wheel  is  pressed  with  equal 
foToe  whatever  loay  be  the  load  of  the  carriage. 
In  the  systiim  now  introduced  actual  skidding 
is  avoided  liy  means  of  an  automatic  regulator 
which  is  operated  by  the  movement  of  the  axle, 
and  reduced  the  block  pressure  before  the 
skidding  point  is  reached.  The  advantage  of 
the  new  automatic  brake  which  will,  perhaps, 
attract  most  attention,  from  the  dircctom 
of  railway  compoaiex,  is  the  fact  thai 
existing  gear  can  be  ntilised, 
bo  seen  from  Fig.  1  annexed, 
represents  the  application  of  the  new  method 
to  a  pair  of  wheels  fitted  with  Westinghoosr 
gear  and  the  eitra  porta.  The  bell  crank 
f  e'  may  be  called  central  to  the  mechanism  on 
each  half  of  the  carriage,  because  from  it  radiatt- 
oonnectioua  lo  four  main  parts — via.,  the  frames, 
the  bearing  springs,  the  brake  blocks,  and  the 
brake  cylinder  and  valvo.  The  reservoir  beneatli 
each  eoach  is  diipensed  with  ;  but  the  brakt: 
cylinder  in  retained  with  preferably  a  simplex 
valve,  though  the  famous  "triple"  can  be 
ntilised  if  necessary.  The  bell  crank  is  joined  b  i 
the  frame  a  by  the  stay  orspring  carrier  d  d,  X/t 
the  top  plate  of  the  spring  b  throngb  the  link  r, 
to  the  brake  bluck  >  by  the  pnll  rod  /  and  itn 
cross  tie  .•.  and  to  the  brake  cylinder,  by 
the  diagonal  rod  h,  the  vertical  lever  i,  it-< 
hMiger  J,  pnsh-rod  k,  and  the  piston  rod  /.  Th< 
parts  T  If  and  /  fthe  cranks  and  rods)  are  th-e 
new  portions  which  have  no  oonnterpart  in 


''listing  gear.  It  will  be  noticed  from  the  way 
ia  whioh  the  bell  cranks  are  linked  to  the 
liearing  springs  that  the  brake  blocks  are 
applied  to  the  wheels  by  the  weight  of  the 
<.«rriage  and  ita  load,  and  are  always  kept  there, 
unless,  as  is  shown  in  the  iUustration,  there 
\i  pressure  in  the  cylinder,  which,  acting 
upon  the  pistons,  and  through  the  gear,  forces 
the  blocl^  oS  the  wheels.  The  dual  valve 
irhich  connects  the  brake  cylinder  with  the 
Lrain  pipe  is  an  ingenious  device,  in  which  a 
rubber  Blab  or  disc  forms  the  nlve  proper. 
With  the  pressures  in  eqnilibrinm,  the  rubber 
the  edge  of  which  is  free  to  move  to  a 
in  extent,  closes  the  eduction  pipe  or  return 
|)ipe,  as  the  case  may  be ;  but  as  soon  ae  the 
pressure  in  the  train  pipe  is  reduced,  the  valve 
:iUowH  air  to  escape,  and  the  blocks  are  pressed 
to  the  wheels  with  a  foroe  n^nlated  by  the 
ilifference  in  the  pressure  of  the  fluid  on  the 
two  sides  ot  the  rubber  diao.  Whan  water  is 
used,  as  is  oontamplated,  the  released  water  is 


a  coil  spring  in  the  end  of  axle  j>.  w 
<\SlM  the  retarding  effect  of  the  air  on 
v,-heel :  and  r'  is  a  plate-spring  which 
The  pi^iwnre  on  q'  arising  from  tJie  ret 
liy  braking,  with  a  balance  of  force 
normal  operation  of  the  regulator 
-Itidding.  The  automatic  regalBt< 
nperates  on  the  bjskes  throaghout  tl 
p.nd  will  preferably  be  placed  under  th 
or  footplate.  By  opening  the  Vftlvc 
lilock -friction  nearly  balances  adhexio 
skidding  is  imminent),  the  air  or  water 
iJ  allowed  to  act  and  the  blocks  arc  i 
The  regulator  acts  at  all  t^peeds  f 
highest  to  the  lowest.  By  a  mechaj 
rangement,  the  brakes  on  any  coach 
reamly  released  without  affecting  the  o 


SfM^  - 


returned  by  a  second  pipe  The  automatic 
gulator  IS  also  an  ingenious  device  which  offec- 
tually  controls  the  disturbing  forces  There 
are  variations  m  amount  and  distribution  of 
load  momentum  block  fnetion  vertical  motion, 
and  the  effects  of  gradienta  The  ivanations  of 
load  may  be  as  muoh  as  40  per  oaot.  say,  in  a 
third-class  coach  Moment^im  and  block  fric- 
tion shift  the  pressures  from  the  hmd  to  the 
front  wheels,  while  vertical  force  creates  a 
pitching  motion,  and  disturbs  the  balance  of 
the  friction  on  the  two  pairs  of  wheels.  ■  Those 
disturbing  forces  are  under  control  in  thi- 
system  introdnow!  by  Messrs.  Sloan  and  Hawks, 
mainly  by  means  of  the  automatic  regulator 
shown  in  Figs.  2  and  3.  This  apparatus  is  put 
into  operation  the  moment  skiddmg  commences, 
and  by  easing  the  pressure  of  the  blocks  at  onci* 
allows  the  wheels  to  revolve.  Fig.  2  is  an  ele- 
vation. Fig.  3  a  section  through  the  centre  of 
the  aile  of  the  regulator.  P  is  the  flywheel, 
Pi  the  pnlley  for  driving  by  rope,  chain,  or 
band,  unless  friction  :or  other  gear  is  adopted  ; 
j>  is  lie  axle,  and  ji'  a  sleeve  bolted  to  the  fly- 
wheel ;  qqitta  cross-piooe  which  is  actuated  by 
the  sleeve  on  the  flywheel,  and  imparta  motion 
through  ;'  to  the  apindle  «  of  tba  lute  t ;  r  i» 


ON  THE  DUIIABILITY  OF  GEL 
NEGATIVES. 

WBT  ooUodion  neBBtives.  ten  and  m 
old,  «e  at  the  presont  time  a. 
Liriaters  u  they  were  un  the  day  tniule, 
iirge  pereentage  of  gelatine  negatives,  ( 
those  made  when  first  biomo-golBtinc 
ippeared  among  ua.go  rapidly  to  dcstructi' 
ansa  of  this  is,  however,  to  lie  looked  fi, 
the  qualities  of  the  plate  or  its  mode  of  i 
it,  than  trcBtmeot  it  is  subjected  to. 
,«ndition  to  a  durable  gelatine  negative  i 
(ixing.  Two  gelatine  diapositivcs,  one  t 
hsd  been  fiscd  for  seven  the  other  f 
rere  placed    against    a    windui 

kept  quite  well,  while  the  oth* 

after  the  ospirnti'ju  (if  four  wt>ek»,  to  ebi 
of  yellow  ctaint.  cjppciully  on  those  part 
the  film  had  been  tfiickei^t — that  is.  when 
much  longer  time  to  fii.  These  ttains  in 
in  si^e,  and  turn  darker  from  day  to  dsy.  i 
effect*  come  to  imr  nutice  almost  daily  wlf 
ing  for  old  negatives,  nnd  many  of  thns  k 
couree  of  time  become  utterlv  useless.  Is  a 
overcome  theic  iojurioua  ctfects  I  hsvetiij 
newmodcof  filing,  which  pniiniaet well  If* 

position,  and  fii  for  seven  minuli-s.  ApJud 
tiat  in  tbc  filing  Ijath  reteives  f rconcnlJi  i  dfl 
of  inlphide  of  silver,  nhioh  setllei  fimlri 
body  of    the  gelatine  ond   gives  the  [Jitt  • 

Emular  appenranoe.  Such  dcpoein  new" 
feared  when  the  plate  Btands  verticill'' 
being  fiifd.  All  preripitnl«8  will  fsll  tolbfW 
of  the  boi,  and  are  mueh  i-af.ii-r  kopt  fum"" 
inganspendod  in  the  «ilutii.n:  beHdeMJ*' 
can  he  easily  nivereil,  which  prevenli  »  «[• 
copious  fominticm  of  sulphide  (if  tilvM. 

A  second  conilhion  is  found  in  ^^J^ 
developing.  A  regular  and  perfMo*~^ 
and  keeping  nr =— -- '  '*■•  ■ 


,-'7r.hewW;i 


is  easily  accomplished  when  one  j*  «11  «H 
with  the  qualities  of  the  pliile  """^ 
compelled  to  jnlunsifv.  mercurv  and  ■""^i 
been  used.  Plates  of  this  descriiitioB.M<" 
back  to  the  early  time,  have  lost  all  *W!I" 
are  yellow.  Placing  them  for  a  few 'i'X' "J 
•unlight,  the  iniace  will  disani'catCBli'dJ-  ' 
trving  to  rcm,.ve  the  vurnish  the  wh.il*  H»" 
i  in  scales.  A  negative,  the  m"=»^J*l 
aa  been  rednced,  rinnds  a  tnnth  M™" 
ban  one  havine  been  ^-trenftlieneil.  WP™S 
lie  reducing  agcnls  now  so  gencraUl  •"I 
ndredpru.siate).-U.Mtl.  lli;j 7. m i«**  . 


MM.  Cai-bli^  Asa  IvKNS,  tht  T 

explorers,  arrived  te  <d  last  vf 
received  by  a  i^im  f^ 

graphioal  »>aie^ 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE  t  No.  1,075.  OCT.  30,  1885. 


InUlihilitj  UTS  the  Pope,  and  eveiyone  who  hu 
done  eome  original  work  mnat  of  necesiitj  hsTc 
made  a,  oertain  peiceoUga  of  blDodon.  I  conf  eaa 
iamTOwD&bareTandmefltwiththoflBaf  othenalmoat 
daily ;  bnt  sm  content  to  agree  with  the  illnitiioiii 
iiisbig  that  a  man  who  never  made  mistakea  never 
did  any  original  work.  Having  aaii  ■□  much,  let 
thia  apirit  ot  carping  hypercriticiam  die  an 
ignommioQs  death,  and  the  colnmni  of  the  Eso- 
LiSK  Mechanic  be  in  fntnre  diatingnished  by  a 
tiion  thaiii  that  of  any 
W.  S.  Prank*. 

7'  AITD'&O'XBD.X. 

124038.]— Uavin-Q    been   aaked 


7*  Andromeds  (O  £  31 


the  la 


It  deteri 


3': 


Hall 

(J  lOT-g"  :  O-aG"  :  1880-06  (1-). 

Kng.  SS-r  :  0-M"  :  18R3-1S  (7-1. 

Perrotin  10a-0°  :  0-«l~  :  1883-88  (2-). 
The  meaanree  are  as  coincident  a«  could  be  ei- 
peoted,  coosidciing  the  difficnltj  of  the  object. 
The  present  angle  ie  probably  about  9ti° ;  it  haa 
"been  decreaaJng  at  the  rate  of  about  1°  in  ereir 
three  yeara  ainoc  it4  discovery,  thoogh,  aa  Duner 
remarks,  the  errors  are  eaormotw  in  some  of  the 
moaaure!!,  and  the  diatance  probably  does  not  exceed 
tf85",  and  is,  I  think,  about  0-31"  or  0-3?'.  It  would, 
therefore,  require  a  telescope  of  IS^in.  or  14in, 
aperture  to  aatiafactoiily  divorce  the  componenta, 
-though  they  can  be  seen  elongated  in  a  telescope  of 
considerably  amallei  aiie.  H.  Sadlsr. 


THS  ASntaOltXDA   NBBUZJL 

'■•  (letter  34908)   inquii 
it  present  " 


"    [24939. 

"  final  "—final  what  ?— if  the  Nova  ia  OD  the  other 
■aide  of  the  nebnla,  would  it  present  "  ita  decided 
«nd  clear  star-like  outline  "  ?  I  answer  him,  I  do 
not  know,  and  have  formed  no  opinion  on  the  posi- 
tion of  the  star,  from  want  of  evidence.  I  would 
only  say  farther,  that  Che  old  nncleui  is  not  a  star 
in  Uie  ordinary  sense  of  that  word. 

I  must  protest  that  I  made  no  lowering  impnta- 
tiona,  and  attributed  no  motives  of  any  kind  to 
"H.  fi."      Hisemphasis  of  the  word  "  friendly "  is 
called  for.      1    have    no    feeling   in  the 


matter  bnt  the  ifi 

■bout  cultured    criticism   sav 

as  a  me.ins  of  distracting  atlei 


-ledge. 


I  will  endeavauT 
letter  with  the  o 
34908)  as 


d  more  fully  in  anothe 
^^  <iu<..L^..  of  Hr.  Gemmill  (lette 
what  can  or  can   not  be  done  with  i 


1  that  it 


laljiat  o 


thisfjuei 


Lnopia 


— --  — »  the  opinion  is  iU- 

foonded,"  only  shows  he  forgot  one  may  hold  an 
opinion  and  yet  see  there  is  evidence  against  it.  I 
may  remark  that  a  re-perusal  of  my  letter  of  Oct. 
»th  fails  to  present  anything  but  a  consilient  posi- 
tion on  my  part,  aa  far  as  T  can  understand  it. 
r-.  Further,  1  did  not  "  set "  Hr.  Gemmill  "  down  "  ; 
I  did  not  "  aneer  "  at  him  ;  I  did  not  assert  that  he 
^'traversed"  Hr.  Bumham's  opinion,  nor  did  1 
"  appeal  to  authority."  It  was  Mr.  Gemmill  who 
intooduced  Hr.  Bomham'a  name.  Perhaps  yon 
will  allow  me  to  proleat  aninst  Hr.  Gemnull'i 
epithets,  and  to  assure  him  I  have  every  raspsct 
'for  his  abilities  and  opinions,  and  really  regarded 
him  aa  entitled  to  enter  upon  a  discoaaion  with  Hr. 
Bnmhamon  anch  a  subject,  from  his  experience 
■nd  standing,  which  1  certainly  do  not  pa«eBs. 
Mr.  GemmilrB  opinions  may  be  of  some  value  : 
mine  are  confeasedly  of  none. 

Is  not  Hr.  Garbett  (letter  2490S)  wrong  as  U 
oolonr  of  Nova.  1 88a  ?  I  thoasht  it  began  rnl,  and 
fau  changed  Ui  bine,  instead  of,  as  he  puts  it. 
growing  redder. 

I  should  like  to  ask  if  it  ia  not  correct  that 
nearly  all  the  cases  of  discovery  of  spurious  stars 
— stars  which  have  no  existence — auch  as  the  close- 
otmita  of  Polaris  and  Vega,  central  stars  in 
Trspezinm  of  Orion,  fto^   have  been  made  with 


wrote  them,  instead  of  endeavouring  to  read  a 
cleaning  into  tliem  which  they  certainly  do  Uiit 
contain,  he  would  have  no  ditBcull^  in  understand- 
ing my  meaning.  The  misprint  in  quoting  Dr. 
Uopeland^  first  measore  of  the  Nova  has  alreaily 
lieen  explained  by  me.  Mr.  Sadler  now  assumes 
that  my  measures  ^expreased  in  seconds  of  arij 
contained  in  my  originai  letter  to  the  Tima  wert 
also  mispiinted.  This  was  not  the  case ;  and  if 
Hr.  Sadler  will  convert  Dr.  Copeland's  measure, 
eipiessed  in  seconda  of  limi,  into  seconds  of  ai. . 
and  then  compare  it  with  my  measures  (expreascd 
seconds  of  arc),  he  will  at  once  perceive  Uil' 
mnd  on  which  the  suspicion  of  "rapid  motion  " 
the  Kova  wsa  foonded.  And  I  also  must  bi>^ 
r.  Sadler  to  give  me  credit  for  saying  what  1 
■AB.  I  stated  that  I  wrote  a  lectmd  letter  to  the 
Tima,  which  did  not  appear.  He 
.bat  he  thinks  I  am  m  error  he 
ippeared  in  that  journal 
[t  ia  really  wonderful  thi 
know  how  many  letters  I  wnn 
lietterthan  Idomyself.  The  lettei 
on  3eptemper  32nd,  happens  to  h 
'lut  the  [Aird  letter  written  by  mi 
.ke  subject;  and  now  Hr.  Sadler  complains  thai  I 
lilowed  nearly  a  month  to  elapse  before  with- 
lirawing  the  aaepicion  of  motion  announced  in  my 
rst  letter.  Allow  me  to  assure  Hr.  Sadler  thjit 
did  thia  in  letter  No.  2,  as  soon  as  I  had  tiiui^ 
>  aettle  the  qaestion  by  obtaining  additional 
laeasates.      This    letter,  aa    I    have    said,   nevi-r 

With  regard  to  /i*  Heicnlis  my  msasnres  were  :— 

P  =  284-0°  .  D  =  0-4'.    Bp.  188S-57. 

Mr.  Sadler  now  tells  us  that  the  calculated  an|l>^ 

and  distance  of  this  difficult  and  rapid  binary  for 

~ "  'i  ore  285-G°  and  O-R".    Mv  angle  is  as  dose  iv» 

lie  to  the  calculated  angle,  Kud  as  to  the  dia- 

it  would  be   hair-splitting  extraordinary  to 

. el  overit.    The  very  alight  loss  of  time  whicli 

I  detected  (thanlis  to  Mr.  Badler}  ill  my  micro 
meter  about  two  years  ago  was  duly  rectified  l.y 
le,  and  I  have  now  no  reason  to  suppose  that  it 
I  nntmstworthy. 

JeroD  J.  SlualiKmp  Torry. 
St.  Paul's  Vicarage,  Alnwick. 


which  44  Cygni 
n-hieh  (HercDlis 

Pnlkoi 


20G)  h 


,  wher 


m  tha  lettt' 
on  September  32ixd 
t   Hr.    Badler   shouli 


10  the  rimes 


hardlv  be  better  than  in  England.  Aa  for  plani 
lary  definition,  I  have  never  yet  seen  dnwings  i 
Mercury,  Venns,  Mars,  or  Satum  made  wit 
reflectors  which  have  shown  more  detail  tb>n  Ihoi 
i.if  these  planets  byVogel,  De  Tioo,  Dawes,  Schii 
;*reUi,  Sentiai,  or  Schmidt,  all  of  whom  us. 
-efractors,  and,  with  the  exception  of  Voeel,  i 
^lin,  aperture,  or  less.  May  I  be  permitted  to  r 
laind  Messrs.  Franhs  and  VaUance  tbal  H 
Uumham  is  an  amaitiir,  and  not  a  profeaaion. 
astronomer,  and  that  his  work  hoa  beena  labour  i 
.live  throughout. 

As  Mr.  Capron  and  Hr.  Ward  are  writing  aboi 
;be"<>ole  drawing  of  Hesaier  31,it  may  mtm 
them  if  I  send  a  copy  of  the  original  drawin 
from  which  the  one  on  page  Igof  the  Bedford  Cat 
togne  was  enlarged. 


tefm 


B  telea< 


r  2-I013)  will  excuse  me 
ask  him  to  reriew  his  statement  that  a  "st 
practically  the  same  sire,  whether  it  ia  vi, 
with  a  Bin.  or  Stt.  glass,  or  whether  the  powc 
200  or  500."    He  will  surely  find  this  is  wron. 

Will  anyone  enlighten  us  as  to  the  »ar_.  __ 
■colour-correction  in  the  large  so-called  aohro- 
maties?  Is  or  is  not  the  ontstondina  colour  vet 
"iright  object  with  the  Washington  3fiii 
-  "  ■  sifect  the  comparison  ?  To  n 
Q  anything  about  a  reflector. 

Sdwln  Holmea. 

THE  "BAPID   HOnON"  Hr  THE  STAB 
or     THE     ANSBOHBDA     NBBTTT.A  . 
||i  HEBCUUS. 

[24040.]- Ip  Mr.  H,  Sadler  (letter  34907)  will 
be  Itind  enongh  to  take  my  words  and  figures  u  ' 


this  ia  worst 


HAU^      V.       X^ABQE       TEI.S800PE8 
NEBULS      IN       AlfDBOMEDA      AITD 
I.YBA— 48   0A88I0FBLS— BSD  STAtlS 
-SOXTBLB  STABS. 

[34941.]- With    nine-tenths,    or,   perhaps,    it 
would  be  more  correct  to  say  n  inety-nine  nundredtl  i  s. 
Bumham'amostadmirableartiole,  repr'        ' 

_      ■  issue  of  the  9th  October,  I  most  hei 
Agree.  What  he  says  there  sboutdouble  stars 
ao  oomment  from  me.  In  this  branch  of  astrti 
Ur,  Bumham  tiandt /aeiit  princtpi,  not  only  liy 
reason  of  his  discoveries,  which    far  exceed   in 
aumber  and  interest  those  of  any  living  astronor 
bnt  also  hy  his  scholarship;  and  there  is  littli 
sdd  to  what  he  has  said  on  the  tjneationa  raised  m 
tiis  paper,  both  now  and  on  previoxis  occasions.     '■ 
woiud  appear,  however,  from  iha  letters  of  some 
dioae  who  have  written  on  the  matter    in  yi: 
oilumna,  sinoe  the  article  of  Mr.  Boniham   ;; 
peaied,  that  aome  misunderstanding  exists  as  to  1 

iccompliaheid  with  refraotora  and  reflectors.  I  e 
only  repeat  what  I  said  in  the  Hechakic  J 
January  9th  of  the  present  year,  that  out  of  neai 
■Jz  Aundnd  flral'^laaB  pain  discovered  during  i 
present  century,  and  visible  in  European  latitnd 
not  (ir  have  been  diaoovered,  first  of  aU,  wit) 
reflector,  metallic  or  silvered-glass,  and  this  in  ap 
□f  the  foot  that  aoores  of  silvered-gloas  mirrors 
[xmaiderable  site,  and  large  numbers  of  sma] 
mes,  have  been  mannfaotured  yearly  for  the  li 

Siarter  of  a  century  both  in  England  and  on  iho 
ontinent.     I  do  not  think  that  I  shall  be  acou'ie'l 
'  writing  with  any  prejudice  against  reflectors, 
1 1  may  safely  aay  tiiat  I   have  never  yet  s^™ 
■asnrea  of  double  stars  made  with  reflectors  u£ 
lOin.  aperture  or  under,  aquatorially  mounted,  aiirl 
driven     by     clockwork     (so    many     of    the     ri- 
flecting    teleseopes   mannfactored    of    late    yrnr.'- 
tieen    mounted),    which   can    in   any    miy 
compare  in  point  of  aocurnoy  with  the  measures  i  if 
Dawes,  Herschcl,  South,  Dembowski,  and  oth.r^. 
made  with  refraotora  of  ^om  3}in.to6}in.Bpertiiri'. 
often insuCBciently  mounted,  and  in  no  case  driitn 
clockwork.    Moreover,  so  far   as  I  am  awiirc. 
ere  are  no  measures  of  double  stars  extant,  mii'l'? 
_th   a  reflector  of  any  aperture,  which  can  !><' 
compared  with  the  measures  of  Dawes,  Dembow-'lii, 
Sngelmann.  or  Schiaparelli,  made  with  the  aid  of 
refractors  of  from  Gim,  to  S^in.  aperture.    One  nf 

four  correspondents  asks  whether  more  cloee  p.ii]> 
are  been  discovered  in ihiiclimalt  with  refract ■■!> 
than  with  reflectors.  Dawes,  who  gave  his  -atti-ii- 
tion  chiefly,  as  Dembowski  did,  to  the  measiin-- 
ment  of  old  pairs,  found  five  Grst-olass  ones  villi 
refractors  ot  fnim  njin,  U>  H^jn.  aperture  (thre-'  of 

them  with  (ifin.).  and  he  and  Alvan  Clark  fouu'l    . 

seven  or  eight  pairs  at  Hopefiold  of  the  kind  uf   colour,  by  the  oldei  obaemrs  at  anj  laie,  i 


..<Si..., 


Dr.  Boyston-Pigott  (letter  24880,  page  US)  i 
in  error  in  supposing  that  Sir  J.  Henchel  aaed  i 
Bat  with  his  ISjin.  speculnun  aa  it  was  cf  thi 
front-view  construction;  and  tie  drmwings  sad 
with  it  are  not  inverted  as  ordinal^  astnamia 
drawings  are;  hence  the  star  Dr.  Pjgott  speakKi 
iis  preceding  67  M  Lyne  is  resJly  tbe  weu-kaov 
little  star  _?.  it.  If  Dr.  Pigott  vriU  refer  to  ft 
Snolish  Mechanic  for  October  18tb,lB»!,k 
will  find  a  rough  copy  of  Lassell's  beautiful  dim 
jngwith  the  4ft.  mirror.  In  my  copy  of  this  Ih 
staiy.  the  nebula,  the  one  fignred  by  HendieLi 
marked  "2  "instead  of  "1."  If  Dr.  Pigott  ■ 
any  stars  utarirrthc  nebula  than  the  "ring's 
s  I  refer  to,  they  ore  new  diacoveries,  as  a 
?rs  can  be  seen  with  Lord  Rosse'a  telesmipas 
''Gin.  at  Wasbb^n.  The  stars  5  and  6  Im 
„  _elicate  little  pair,  which  was  aeen  with  fna 
difficulty  with  the  3ft.  at  ParMmatown. 

In  reply  to  Mr.  Tarrant  (letter  24906,  nags  IS*] 
the  following  are  the  latest  measnrea  1  nave  sm 
of  48  Caaaiopeis  0  61B).  Eng.  26»T  :  l-WT 
ib')  1883-78.  The  two  nights'  obaervatiimB  in  I* 
{{ive  26G-G°  :  0-966"  :  1884-23.  Change  ia  not  Tq 
marked.  I  presume  that  the  proper  motas  Jt, 
Tarrant  mentions  is  the  one  I  sent  bin— *ib 
Hftdler'a.  I  am  very  busy  at  present ;  but  «ta  I 
have  a  little  leisure  I  will  make  a  fruh  (AnXS- 
ming  Auwers's  Bradley,  and  p         '    ' 

if  48.     I  cannot  —  "" 

loen  diacovered  in — „ , _ 

whether   Mr.   Tarrant  reckona    HtnAA, 


his  pair  near  Procyon  for  some  time  ;  it  wu  A- 
covered  independently  by  De,  and  b^  ^  with  tk 
The  distance  is  abont  0-86",  and  it  la  llienfini 
first-class  pair. 

In  answer  to  Mr.  Gammill's  query  about  BaaiTl 
observations  of  red  stars  (letter  24S40,  pagsUI) 
I  wnold  aay  that,  judging  from  the  tnns  1 
Schj'a  catalogue  copied  mto  BitmiDgham,  I  AmI 
infer  directly  the  opposite  to  what  he  doea.  I  !•* 
□ot  time  to  go  over  the  KOnigsbers  obaemtiBa 

Birmingham  of   Bessd   living  oallad  ■tan  ni 

but  supposing,  however,  that  there  an  ta  wi 
inatonixB,  that  would  only  be  one  in  ereiy  IjN 
observed  by  Besscl,  or  proportionately  thnt 
for  the  whole  heavens,  which  does  not  an 
(cessive  number.  The  telescope  of  Bead 
■  was  41in.  apertnre,  and  bore  a  ^ower  of  td 
and  it  was,  therefore,  comparable  with  BinUB| 
ham's  telescope.  Eilber,  as  I  have  said.  Bai 
preferred  to  observe  the  brighter  star,  Ko.  (, ' 
just  before  the  triangle  entered  the  field,  Bna 
observed  to  his  assistant,  "  Stop  a  minute.  Aif 
lander,  my  pipe  is  out  again,"  and  hence  the  n 
star  escaped  observation.  I  do  not  kiunr  Ih 
Beaiel  was  in  any  way  oolour-blindto  red,  thoni 
this  waa  the  case  with  Karl  Yon  Littrow,  the  lil 
director  of  the  Imperial  Observatory  at  Vieu 
who  could  not  see  any  differenoe  in  oidoiir  betwM 
Antarea  and  Vega ;  whereby  hangi  a  tale.  J 
my  request  Birm.  464  baa  been  lately  observed  i 
DuDsirik,  and  Or.  Dreyer  sends  me  Ue  fullovii 
determination  of  its  place  for  1880^; — 1^  43> 
49-13b — 8'  ?  38-»".  This  agrees  admirably  with  tl 
determination  of  Lamont  s  I  have  given  in  ttDi 
24.S39.  When  comparing  obaervatices  otnilDms 
pairs,  such  as  fil  AqnilB,  it  riimld  be  rcmesbai 
■'    "   moetofthedi'  "'  "  '    ' 
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uH^awithUlnmiiiBled  Helda,  uid  vitli  miorometer 
avapiecgi,  which  were  Dot  aiwayi  ■chrom&tio.    T 
W.  Hernial  gave  the  coloor*  uf  57  Aqniln  _ 
white,  white  iDduung  to  lad,  1 78 1,  Oct.  39 ;  South, 


lath  hlnieh,  Jul;  and  Aagrut,  Wi'R ;  Btrave, 
ana^  albs  \%tl,  IgBI,  ISilH,  IS.ir>;  Prof. 
Maru  Hitchcll,  both  yellow  with  grccniih  tinge, 


1S^;9-G1:    De,   Mrei 


■75j  18B7-6i, 
uiiom  chinio  (colori 
1B7!'&4,  bianca  gialla 
-    •     ■       rti)  I87i-63. 


oiiiaro,  bianca , . 

I  have  giren  aome  instances  m.  the  diKCepaiiDieB 
the  colonn  leoorded  bv  different  obaerven  at  t_- 
aame  time  in  the  &XGUBH  Mechamc  for 
KoT.  16,  1878.  The  preeent  distance  alp,  Dnoooik 
ia  abont  2-40." 

ThefoUowiDg  ue  the  latest  maaiores  of  the  naiis 
Mr.  Qore  inquires  abuat  (letter  2-1911,  p.  160)  : — 
X  388.  De  Ma-»°:  3'«r  (3-)  18f;o-0S.  Strnve'e 
■lUEleB,  u  be  poinCa  ont  in  the  "  Conigeqda  "  to  the 


02  235.  Bng.  a4'8° :  l-iii4  ■\!i^  1884-S4.  Dobero) 
Bivea  a  period  of  94-1  years.  The  R.A.  foe  1880  i 
lib.  35n].HlB. 

02  887.  Kng.5-6°:0'40O"(6»)  1883-18.  Seh.  11-3° 
<M0"  (3-)  1880*7. 

0  Cebtanri  shonld  be  expunged  from  Ht.  Grore'i. 
list  of  parallaieB  on  page  140,  as  HBclear'i>  value  !■ 
[nite  unreliable,  and  even  Moota's  (0-218")  ii  too 


brge 


„    ,        B   C'ape  heUometer  obai „. 

■<mly  a  nagatiTe  reault.    The  parallai  of  Lai  21 

-iaKrUgerVandthatof  1830  Groombridge  them 

of  wtTaral  different  detenninationa ;  they  arte  only 
«iiatti  bj  Gyld^n  in  hie  paper  "  Ueher  die  mitUere 
Parallue  der  Fiistenie  eietar  GrOsse." 

In  the  little  list  I  gave  unpage  iy7  of  Vol.  XLI. 
(Eltyen  ia  misprinted  for  (Eltien,  i  T  '     ' 

«  Dneonis,  and  e  for  t  EridsuL 

October  -li.  H 

THB  TELESCOPE. 

[2JM2,]— I     HAVE    been    i 

pemsing    Mr.  Calvr-'-    '-"-- 

'Beaectora  and  t 
tractors."  Itut  his  remarlu  in  the  fourth  para- 
j^Tspb,  tbat  the  effect  of  the  plane  mirror  (cutting 
out  the  central  raya)  is  \d  cause  the  diffraction 
rtnjri  to  bt  len,  I  do  not  underatand.  I  had  always 
thought  tbat  tbe  stepping  out  of  the  central  rays 
oanaed  the  disc  of  a  star  to  be  smaller,  certain^, 
but  at  Iha  sajne  time  would  iHeretae  the  rings  aor- 
jMUTOUDding  tbe  star. 

Dawea  wrote,  respecting  the  asc  of  a  central  diao 
on  the  object^ laaa  : — "  Tbe  nae  of  a  central  disc  on 
the  obieotrglase  having  been  luggeated  to  me  by 
Bir  John  Uenichfll  for  the  pnrpoHo  of  diminishing 
the  images  of  the  stars,!  bare  frequently  employed  : 
_^.  * ._  .-_.v   .„  -^  JQpi,  j^plj  eight-tenths  in 


accompanying  bright  atara  are  multiplied,  and 
rendered  more  lominons,  and  are  also  thrown 
further  from  tbe  diso.  Henee,  small  stars  may 
often  be  obeaared  or  distorted  by  tbe  ring  paasing 
through  them." 

The  plane  in  reflectors  mnst  snrely  have  tbe  aame 
effect.  Httbart  IngKU. 

Champion  Hill,  S.B.,  Oct.  24. 

A  NSW  SSIHOD  FOB  OOSCFUTIXQ 
OOCULTATIONS  OF  8TAK8  AND 
PI.ANET8. 


vised  for  computing,  by  apartially-giaphjo  process, 
oecultations  la  itan  by  the  moon.  The  method,  I 
may  say,  is  founded  on  that  of  the  Rev.  Jamea 
Pearson,  H.A.,  F.R.AJS.,  which  has  already  been 
described  in  these  oolumns,  and  the  chief  merit  ' 
claim  for  my  method  over  his  is  its  eitieme  sim 
plicity  and  the  great  rapidity  with  which  aoonrat. 
results  can  be  obtained,  the  mathematical  part 
being  reduced  to  a  mipiTnT^Tn,  Uiereby  also  reducing 
the  time  oonsmned  and  the  liability  to  errar.  In 
fact,  tbe  computations  can  be  made  in  oiu-/ourllt 
the  time  required  by  Pearson^s  method. 

Hy  method  oonsiata  of  two  "  elemi 
puted  directly  from   tbe  "  Elements  fi 
diction  of   Oecultations"   given  in  the  American 
Kautical  Almanac,  and  a  diagram  constructed  ' 
those  elemetca. 

I  will  first  deaoribe  the  process,  and  then  llliu- 
trate  it  by  a  practical  eiamp' 

First,  the  mathematical  pa 

The  first  thing  to  be  done  is  to  oonetmot  a  scale 
of  equal  parts  to  be  nsed  when  making  the  dia^i 


>f  iiiohea  equal  to  ten  (10)  divisioi 


being  found  by  mnltiplying  tbe  cosine  of 
ntric  latitude  of  tbe  place  of  obaervation 
by  the  radius  of  tbe  earth  at  tbe  aame  ^ace,  and 
dividing  unity  by  tbe  amount  so  found.  This  scale 
is  intariabit  for  all  calculntions  involving  the  lati- 
tude of  the  place  for  which  it  was  constructed,  and 


diameter  express  tbe  number  of  divisions  of  thi* 
scale  to  be  taken  in  making  the  diagrams. 

Then  by  Blement  I.,  we  find  the  local  mean, 
atandard,  or  sidereal  time  of  geocentric  con  jnnetion 
in  right  ascension  of  tbe  moon  and  star,  and  the 
atar'a  hour  angle.    These  are  easily  oomputed  in     • 
the  oanal  way. 

And  by  Element  IL,  we  find  X  =  the  distance 
of  the  DSntre  of  tbe  eUipse,  which  forms  the  pro- 
jection of  the  parallel  of  the  star's  declination,  and 
Y  =  the  distance  of  tbe  moon's  centre  above  or 
below  the  centre  of  the  earth,  as  represented  in  the 
diagram.  X  is  equal  to  the  sine  of  the  geooentrlo 
latitnde  mnltipliM  by  the  radio*  of  the  earth  mal- 
tiplied  by  tbe  cosine  of  the  star's  declination,  mnl~ 
tiplied  by  100 ;  and  Y  ia  equal  to  tbe  qnanti^  T 
as  found'in  (be  Almanac,  mnltiplied  by  lOO.  Both 
the  moon  and  tbe  centre  of  tbe  ellipae  will  be 
abtme  the  centre  of  the  earth  when  the  moon  onl- 
minates  south  of  the  leaitb  in  north  latitudes,  and 
north  of  tbe  zenith  in  aonth  latitudes;  and  mov 
it  when  the  moon  culminates  north  of  the  lenith 
in  north  latitudes,  and  south  in  aontfa  latitudes. 
We  also  find  x  and  ji'  tbe  moon's  hourly  motions  in 
right  asoension  and  declination  respectively,  whioh 
□oantities  are  equal  to  the  quantities  ^  and  jr'  as 
found  in  the  Almanac,  mnltiplied  by  100.  And, 
lastly,  the  moon's  aemi-diameter  is  eqnal  to  27'28 
division*  of  tbe  scale,  and  is  invariable  for  all 
latitudes  and  oecultations.  This  oompletsa  the 
mathematical  part,  which,  compared  with  Pear- 
ton'a,  ia  remarkably  abort  and  simple.  It  will  be  ^ 
seen  that  one  does  not  have  to  calculate  a  aoale  twc  ™ 
each  separate  oocoltation,  the  scale  in  my  method  < 
being  alike  for  all,  and  variable  only  with  a  ohuwe 
of  latitude ;  nor  doea  one  have  tit  oalcola^the 
moon's  horizontal  parallai,  aemi-diameter,  SSn- 
enoe  of  declination  of  moon  and  star,  or  hourly 
motions.  And  for  finding  X  a  table  may  be  eaaOy 
prepared,  whereby  that  quantity  can  be  obtained 
by  inspection  or  interpolation. 

Second,  the  graphic  part : — 

Tbe  star's  apparent  semi-diurnal  path  will  be 
repreaented  in  the  diagram  by  a  aemi-eUipae,  t^" 


na.jorB 


length  eqnal  in  inohe 

ine  of  the  star's  declination  mnltipled  by  ten. 

semi-major   axis  of  tbe  ellipse  may  be   of 

varying  lengths,  according  to  the  latitude,  while 

the  scale  remains  invariable,  ai  suggested  to  ms 

by  Mr.  Wm.  Bellamy,  of  this  city ;  but  this  plan 


.  tbe 


■  inereased ;  bat  tbe  concentric  rings '  the  quantities  S,  Y,  x",  y'  and  the  moon's  i 


slllpse  with  different  co-ordinatea  must  be  made 
for  every  change  of  latitude,  which   practically 

ibservattiry.)  This  Bemi^ellipse  is  divided  into 
lunrs  and  minutes,  ranging  from  XVIII.  bom  at 
the  rifht-hand  end  of  Uie  major  aii*  to  0  hour  at 
the  minor  axis  (which  represents  the  meridian  of 
the  place),  thence  to  VI.  hoar  at  the  left-hand  end, 
whereby  tne  exact  place  of  the  star  is  shown  for 
any  moment,  and  the  eemi-ellipBe  mnst  be  placed 
abovi  tbe  major  axia  when  tbe  star's  declination  is 
south,  and  bttoir  it  wbcn  north.  The  moon's  path 
is  represeuted  by  a  atraight  line,  tbe  direction  of 
which  ia  found  hy  means  of  tbe  two  quantities  *' 
Budy*,  the  direction  of  the  former  being  parallel  to 
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the  nujoT  ucia  of  the  allipie,  tbnt  at  the  Utter  ni 
pfrudicalBT  to  jt,  the  mnni  Mcontliag  nr  deacendinf; 
an  indiaited  l.y  its  motion  in  iledinaticm.  "" 
mrion'H  p*th  in  ftliw  lUvideil  un  one  Hide  intci  I 
and  minnlei  tii  (hiiw  tba  pluco  of  Iho  minjii'ii  centra 
«t  an  J  miiment,  one  licinr  lieing  exactly  oqual  ti 
the  length  uf  the  byitothanuiio  of  the  Tight-angle< 
triangle  formed  by  the  rinantitieti  x'  and  j',  lettini; 
the  time  aa  indicated  by  the  kUf'ii  hoar  angle  fall 
at  that  place  on  the  miion'*  putli  where  it  in(«niei.'ti 
the  meridian  or  minor  axix  of  the  cllijwe.  Tli= 
placea  where  the  iiiom'a^iath  and  major  uxiH  of  tht 
fllipn  intoraect  the  meridian  miut  be  an  indicate). 


Thol° 


HI. 
Mof  imi 


emion  and  emersion  may  n 
K ;— Take  ut  extent  eijual 
lemi-diiUDDtcr  (21 'iX  diviaioi 


be  fonnd  ai    foili 
Isngth  tothemoon 

andio  arrange  the  extremitieii  of  thi«  line  Uisf™., 
■hall  indicate  vinctly  the  tame  lioum  and  minutes 
both  nn  the  elliiiiie  and  the  mounV  path.  Then 
arain,  divide  the  moon'a  jmth  (this  time  on  the 
other  side)  Into  hours  and  minntoa,  oa  before  ;  lint 
letting  the  local  mean  itandaril  or  sidereal  time  of 
geocentric  lonjunotion  full  ut  the  nitTidtan  instead 
ut  the  Stat  s  hour  itngle.  Circles  may  now  be drnnn 
tu  repredent  the  mum  at  inimcmion  and  emereinn 
and  the  north  points  and  Tertiees  marked.  The 
north  point  is  in  a  direction  perpendicular  to  the 
major  alia  of  the  ellipse;  Ihe  vcrtoi  is  fonnd  by 
drawinga  line  from  the  mo-m's  centre  piirallol  to  >k 
line  jominp  the  earth's  centre  and  tho  star.  The 
angles,  which  the  liiius  joining  the  moon's  centre 
and  the  star  ntinimi-rsion  and  emersion  make  with 
the  north  point*  and  vertioes,  may  now  be  easily 
meaanrvd. 

To  facilitate  the  ilrawing  of  the  diagram,  on( 
ahonld  soppljr  himself  with  :  lat,  a  system  of  con- 
centric aenu-ellipws  drawn  on  thick  card,  the 
common  acmi-maj.ir  axis  being  lOin.  long,  and  the 
•cmi-minor  aics  of  lengths  eqnal  in  inches  to  the  sine 
of  the  star  s  dceliiiation  mnltiplied  by  ten.  Thus, 
r  =  u-34Min..  4'  =  o-i;;iSin.,  (.'  =  l-(i45in„  d-c 
to  80°  M=  S-wWin.  The  ordinates  to  these  ollipaea 
corresponding  to  the  bonrc  ha»c  abacissai  equ^  in 
inches  totha  sines  of  lu°  multiplied  by  ten  ;  i<0 
multiplied  by  ten ;  4r>''  multipled  by  ten,  ic.  Thns 
lionrsXXIlI.andI.  =  3u88in.:  hoursXXlI.  and 
II.  =  frftixiin. :  honti  XXI.  and  III.  =  7-l)71in  ■ 
^ra  XX.  and  IV.  =  SilGOin.:  hours  XIX.  »^A 
V.  =.  t>-<J59in.,  and  h.rars  XVIII.  and  VI.  =  lOin. 
idl  measured  from  the  minor  axis  of  the  ellipaa 
Theae  may  be  subdivided  into  interrals  of  ter 
minutes  by  drawing  ordinates  to  absciss*  ol 
'•""*'' '  *"  "■-  " of  H'  mulUplied  by  ten : 


X  radiaa.  -linBA  x  eoaine  star's  declination, 
(  IINI  s  (^'39  diviaiona.    Or,  by  logarithms — 
Log,  sine  geographic  lat  =  9S3S.J1 


Equals,  as  before,  l'>4-35    =  I'SOSai 
From  the  almanac,  mentally  multiplied  by  100 — 


Ully  mnltipli 
■r  =  45-11 


line  and  marked.    Then  n 


of  tbL_ 

matter  of  much  difii- 

)od   for  all  time.     To 

.h  it  isdeaired  that  an 

id  the  ayatcm  of  ellipaei 


lengths  equal 

A°  mnltiplied  by  ter 

.....jjltam  of  eliipsca  ] 

onlty,  and  once  don 

DM  It,  lay  the  papei 

•Ilipse  be  drawn  on  .., ™„  ... 

bein^  seen  through    the  diagram  panel 
r«iuir«d  may  be  easily  and  accurately  intorpolated, 
M  only  a  small  portion  of  it  (about  two  hours)  is 
nqnired  in  practice. 

,  Second,  two  diagrams  for  aubdividing  any 
interval,  onelike  Fig.  1.  miin.  across  the  top,  and 
BUL  acmes  the  bottom  ;  the  other  similar  4in 
aoToas  the  top,  and  lin.  aeroaa  the  bottom:  but 
diTidsd  into  ten  partn. 

'  ~"  -   -r  illustrate  my  method  by  compntini 
f  the  oocnltalion  of  a  Tanri 


the  eirmmstancNH 


_.  58a,  E.  from 
.  first  find  the  numbei 
ions  of  the  scale,  thus ; 
■741*0  X  radios  -WRo 

.     .  „      -         =  1-351   the  nm   " 

!ht.    Or  Uie  aame  result  may  be   mnch 
ly  obtamed  by  logatilhrns,  thus— 


Waahington.  L.. 
of  inches  eqnal  to 
Coaine  geneentrie 

=  -7401,  -'   

eaaS; 


Eqnals.  aa  before,  l-.r.l 


Then  from  the  _ 


Local  M.T.of  rf 
Difl,  of  l.nig. 
Wash,  h.iur  angle 


(*  Hour angba  m 
ti>t>— i,i.,;«,r  then; 
And  tor- 


alwnys  be  considered  posi- 


i^ine   geocentric   latitade. 


=  68-fil 

and  the  moon'a 

From  theae  elementa  W€        ,  .  . 

diagram  represented  in  Fig.  'i,  at  one-third  the  real 
size.  Use  a  sheet  of  paper,  aay  16  x  Ifiin,  and 
commence  by  drawing  the  ellipse,  letting  the  time 
on  the  ellipse  eorresponding  to  tlie  star's  hour 
angle  fall  at  tho  centre  of  the  paper;  this  will 
Jwaya  insure  apace  for  the  whole  diagTam.  The 
Liinor  and  major  aiea  may  next  be  drawn,  the 
ormer  to  be  extended  to  tho  lower  edge  of  the 
laper  and  the  distance  of  the  centre  of  the  earth 
-    "  ■        •  the  cUipie  (i)  moaaured  on  this 

mi.__  ji^^  dietanco  of 

s  centre  trom  tno  eentie  of  the  earth  (y), 
the  co-ordinates  x'  and  tf  and  the  moon  s 
1.  Heasnre  on  a  slip  of  paper  the  length  of 
. .  byi>othenuso  of  the  angle  formed  by  the  co- 
irdinatesz*  and  y'.  divide  it  into  six  parts,  and  one 
jf  those  parts  into  ten,  and  then  by  the  aid  of 
tbla  scale  divide  the  moon's  path  into  hours  and 
minutes,  letting  the  star's  hour  angle  fall  at  the 

ridian.       Find  the    times    of    immersion    and 

irsion.  and  again  divide  the  moon'a  path  into 
n  and  minutes  ;  but  this  time  letting  the  local 
in  time  of  conjunction  fall  at  the  maridian, 
Now  find  the  north  points  and  vertices,  and  mea- 
sure the  angles  which  they  malcewith  the  points  of 
immersion  and  emersion,  and  the  oalculatioa  is 
complete,  giving  the  following  result*  :— 

Immersion,  at  3h.  B-Gm.,  at  73°  from  the  north 
point  and  109°  from  tho  vertex. 

Emcraion,  at  ah.  280m.,   at  253°  from  the  north 
point  and  27&°  from  the  vertex. 
Duration  of  occultation,  Ih.  19 -Im. 
TJnfortunately.  I  did  not  see  this  occultation,  as 
sC  tho  time  I  hod  not  completed  aome  alterationa  I 
had  been  making  in  my  telescope. 

Xowj  in  order  that  yonr  readers  may  practically 
teat  thia  method  to  their  own  satisfaction,  I  copy 
from  the  iVonlicflMfmniiDc  the  following  "Elements 
£or  the  Prediction  of  Oecultnl  ions''  for  Kov,,  1885, 
fromwhich  tho  circumstances  of  the  oconltationa 
may  be  computed  for  any  place  where  visible. 


also  attached  a  small  model  of  an  outer  Tilre  toi 

ordinary  house  tap.  In  all  caaes  the  Talve  h 
pulsated  stably  and  forcibly.  The  tmoiI  here  (t 
that  there  is  a  recoil  is  certain)  moit  be  due  to  tl 
elasticity  of  the  metal  walla  c^  the  nm,  >i  Pti 
Unwin  saye  (Cyd.  Britan.  Ajt.  "  Hjdi 
mechanics"):  "To  compare  the  ralatiTC  ellei 
of  this  elasticity,  and  of  the  downward  thnut 
the  delivery  column  in  prDdnoing  recoil,  ve  an 
of  course,  settle  what  the  height  of  the  delin 
Golnmn  is  to  be,  for  the  force  of  the  thmat  depei 
on  this  ;  also  we  most  remember  that  the  atraa 
the  metal  w^a  will  be  greater  when  there  it 
vent  through  the  inner  valve.  The  fidlowing  i 
perimentwas  tried  with  a  amoll  American  n 
'Douglas's  No,  3)  which  ha*  no  snift  and  no  a 
hambcr.  A  short  length  of  the  drive-iiipe  ni 
a  Dpper  end  was  mads  with  E^tus  tube,  in  wlii 
glass  bead  wa*  hung  by  a  auk  thread,  after  ea 
joke  the  bi>ad  was  carried  backward  up  Uie  diii 
pipe  by  the  recoil  ;  its  backward  tnvel  ihim 
the  amount  of  the  recoil.  In  place  of  a  delira 
pipe  a  pressure  gauge  was  screwixi  into  the  ii 
ball,  and  the  ram  worked  nntil  it  stood  at  ?nii. 
ay,  60ft. ;  at  thia  pressure  the  travel  of  the  be 
ras  a  full  2^in,  The  air-ball  was  then  remon 
tie  entrance  to  it  plugged,  and  the  r^m  again  Mt  i 
work,  when  the  travel  of  the  bead  waa  reduced  i 
IJin,,  showing  pretty  clearly  that  tiie  elaatidly< 
the  walls,  if  it  aasista,  ia  not  the  only  agent  in  p 
moting  the  recoil.  I  do  not  quite  nndetiui 
"  J,  N.'s"  i;uestion  :  "  How  con  such  an  oicillatiii 
be  set  up  in  a  column  of  water  ifhich  is  aaid  l«  li 
inelastic  "  ? 

ere  ia  bnt  one  oscillation  of  tho  motive  nlBol 
.ch  stroke,  the  firat  Bwing  downwvd  sat 
ird  by  gravity,  tlie  second  backward  oai  vf 
ward  by  uie  thrust  of  the  delivery  colnsia  an 
■tia,  aided  perhaps  by  the  elasticity  of  thr  oca 
Is.  There  ia  nothing  in  thia  ••ppoaed  to  t^ 
incompresaibility  of  water.  I  am  wirry  that  I  m 
not  give  "  F,A,H,"  the  dsfinite  informaticu  wkid 
he  is  seeking  as  to  proportion  of  parts.  Syon 
experience  is  too  limited  to  allow  me  to  apMta 
(his  Bubjccl,  I  will  only  remark  that  the  velv^ 
in  the   delivery   pipe    "-      -  ' —  ■"■    '  -     '    - 


ouble  0 


friction    if  the  pipes  u 
'"■  withiljl 

ite^  watf  r  that  haa  pMl 


pecially  if  they 

Smith's    preparation.      In    : , 

;ven  when  so  coated,  they  soon  becomt 
rusted  by  the  highly  ai^rated  v 
Jirough  the  ram.  It  would  be  interesting^  dps 
low  this  sSecta  the  delivery.  In  refjy  • 
'F.A.R.'b"  lastqaeation  I  have  no  heattaliaii 
saying.  Make  the  outer  valve  as  light  aa  j«da 
~  insistently  with  strength.  A  heavy  valve  is  aiMfr 
clumsy  expedient  for  assisting  the  drop,  nfi 
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In  conclusion,  let  me  say  thit  I  feel  sure  this 
new  mcthiNi  will  commend  itself  to  the  use  of 
mateurs  and  protifsionnls  alike  ;  and  1  earnestly 
iipe  that  your  readers  will  compute  from  the  fore- 
going list  the  occnltatioDB  vixibte  at  their  observa- 
tories, and  report  the  results  through  these  columns. 
I  shall  be  glad  to  give  anv  further  information 
desired  at  any  time.  Chu.  L.  Woodalde. 

Boston,  Mass.,  U.S.,  Sept.  2!i. 

ON    HTDKAUUC    BAKB. 

[24P44.]—"  J.  X."  {24939)  notices  a  point  which 
well  worthy  <.f  consideration,  and  one  upon 
liicb  I  only  louched  incidentally  in  my  letter 
(24i''i2j,    Like  him.  I  have  tried  the  experime   '     ' 


plngging  the  anift-hule  and  iunei-vi 


so  much  useless  weight  tu  be  runed.  With  A 
Editor's  permission  1  shall  shortly  hjive  more  to  o] 
on  this  subject;  meanwbile.let  me  once  more  rcpaS 
that  it  is  utterly  impoasihle  for  the  onter  nliett 
fall  by  its  unassisted  weight.  A  recoil  and  oa- 
aequent  removal  of  pressure  from  bcdow  the  aOB 
valve  must  takoplacesomehow;  then  the  Talve&A 
by  ^avity  aided  by  atmospheric  preMnt*.  Tb 
recoil  is  not  caused  or  aaaiited  by  the  air-duDbir 
as  ii  commonly  asserted  in  booka,  bnlby  thedi«>- 
ward  thrust  i>^  Che  delivery  oolnmo,  and  perhi^ 
also  by  the  elasticity  of  the  walla  of  the  ram. 


now  TO  KAXB  AS  arouaAT(& 

[24»4s.J— Get  a  Unonith  to  makeaq'l^bW 
have    heater  and  circulating  coil,  ■■  ifciiwn  at  FjfLl 
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iimiliJ  in  Lbiek.  Tfac  lunp  boi  moit  Dot  ba  ihut 
n  tight ;  it  ii  btttvr  to  1mt«  tha  front  upfeo.  As 
livim  in  Fit.  I,  thu  flue  ii  mnonbla.  An  opening 
in  Lnttum  iff  h«I>r  in  left  lirgc  enough  to  inicrt 
ihe  flat  III  ehlmnejr.  To  thii  lypmiag  U  loldered 
■iwi.li  h«ter,  ft  hrui  or  iron  fl»t  ring  with  opening 

mtut  it  drilled  or  sanched  (hrimgh  both  to  kdinit 
boll!  )>eiiig  plued  with  the  htaJi  iiiiide  hotoi, 
potting  a  rubber  gMket  ander  each  bolt  head  tu 
prevent  leakage.  A  tin  ur  bran!  flange  it  noldeied 
Ui  baae  iif  chimney,  and  ia  of  auch  >  liie  that  it  will 
nut  alluw  the  chimney  tu   be  piuhsd  tlirongb  the 


Ttu. 
Betwc 


ange  and  bottom  of  heater  ii  a 

nibbergaaket  picrcnl  with  holci,  to  allow  puaage 
ut  boltj    ai  ia   alan  the   flange.    If  the   bulla  are 

Xu-c-ifiuikBd,  and  the  holm  In  inaide  ring  are 
irjuare,  thev  will  come  apart  more  easily — at 
leaat,  they  wont  tarn  in  the  holea,  aa  matybolta 
aometimci  dn.  I'ut  on  the  nnta  and  aorew  np  tight. 
A  little  blafklead  on  both,  or  only  one  lide  of  gas- 
ket, will  facilitate  removal.    The  toput  flae,  which 


brus  flange  (• 
part  onUtue.  '. 
In  top  of  heatvr,  ]ire 


■_  ..•uaE  \r^-i  'lit-  "J,  threaded  on  ita  vertical 
It  onUtue.  The  ilango  being  larger  than  thu  hole 
top  of  heater,  ]ireventa  flue  from  goiog  too  far 
Lorough.  Hliu  V.  rublicr  gaikct  over  flange  before 
inaertin|(  ap  tbrimgh  Iwttom  of  healer,  and  when 
In  piMition  aoTow  down  the  nnt  over  vertical  part 
of  flange,  and  it  ahould  be  watertight  and  re- 
movahlu  St  will.  The  upper  liuoy*  ii  then  slipped 
in  snog,  and  need  nut  be  aoldercd. 

The  toliei  in  flue  are  i^even  in  nnmber ;  one  in  ^e 
Otntre  ia  conical,  the  npjier  openinft  being  not  over 
jin.  in  diameter,  and  Ixittum  jin. ;  tho  other  lii  are 

Koed  Ina  circle  round  it,  and  aio  (in.  in  diameter, 
e  upper  Hneii,  on  leaving  irooko  boi,  converge 
before  entiiring  bnum  flange.  I  think  this  is  about 
as  elvsr  nn  1  can  make  it  without  taking  ap  Ico 
much  of  juur  valaable  ipaco. 

Now,   for   initruction    to    work   it.     Put 
thniagh  regulator,  after  removing    braaa  ping 
St  mnoli   hot  water  a(   1&U°   Fahr.    aa   will  co: 
lu  top  ol  rcgnlatiir  cune.  tilting  the  incubator  ui 
or  twice  by  raising  the  lamp-box  cud  to  allow  the 
sir  cuntAined  in  gridiron  radiator  to  uica] 
iniuie  the  circulaCiLin  uf  the  water.     Let 
regulator)  ntand  open  until  the  temperature  in  egg 
ilrswer  riwK  U>  UA*  Kohr.    Place  the  lighted  lamp, 
not  fully  turned  up,  in  poaitinn,  and  allow  it  t« 
remain  Ave  houm  to  heat  the  aawduet  packing  and 
woodwork,  which,  by  the  way,  must  be  pretty  weli 
taaaoned.     Fill  np  the  regolstor  tube  and  cone  frrc^ 
/UI  uf  water  ut  the  eipiration  of  the  five  honn. 
and  if  the  temperature  of  drawer  doci  not  eiCBod 
100"  Kshr.,  or  fall    below  39»  Fahi 


t  the  ti 


glhi 


'Irsw  off  oOfd  water  from  bottom,  and  one  to  replsc* 
it  with  hot  water  at  the  top  must  be  provided. 
Sltke  a  ihsllow  boi  40in.  square  iniide  and  Gin. 
leep  ;  but  on  two  sides  out  away  one  half  lliedeplli, 
Fuul  on  a  bottom,  and  turn  it  upside  down  over 
tank  boi  floor.  This  will  leave  an  opening  on  each 
^ido  Bin.  high,  which  muat  be  ooveredwith  a  curtain 
niaahed  every  inch.  If  two  or  three  thicknesses 
li  old  blanket  can  be  got,  it  will  snswer  very  well. 
Throw  about  IJin.  deep  of  fine  dry  earth  over  the 
Floor  to  abaorb  the  moisture  from  their  droppings 
Ijcfore  taming  the  box  over  the  Boor.  To  ventilate 
I  inch  tin  pipe  is  carried  under  the  floor  and 
..  the  tank,  the  ends  both  beiug  loft  open  and 
the  pipe  long  enongh  to  go  across  the  tank  and 
aeking  space  to  the  on^ide  of  boT  communicating 
'ith  Ibe  cool  fresh  air,  which  is  soon  warmed  by 
eat  from  tank  and  sscenda  through  Jin.  vertical 
tubes,  passing  tbroogh  floor  and  to  nearly  top  of 
Bii  of  Uiesa  tubes  will  supply  enough  fresh 
ad  Uie  vitiated  air  pasaes  out  under  bottom  of 
ins.  If  vou  draw  two  or  three  buoketf  uls  of 
irater  from  the  tank  every  evening,  and  perhaps 
morning  when  the  da^  ia  oold  or  net,  and  repUf  e  it 
Jter  heating  it  to  boiling  point,  that  will  radiate 
lufBoient  heat  to  maintain  a  temperature  of  98° 
ll'ahr.  24  hours.  Aa  the  chicks  get  older  reduoe  the 
heat  after  second  week  gradaally,  until  the  Rth. 
nben  they  will  no  longer  require  artificial  heat,  but 
may  be  allowed  to  remain  under  brooder  until  eight 

iveeks  old,  when  they  should  begin* ^      t*..i__ 

brooder  can  be  placed  on  a  closely ^ 

nnd  the  young  chicks  fenced  in  and  well  protected 
from  vermin,  supplied  with  good  pure  water  and  a 
little  fine  gravel  or  broken  granite,  they  will  do  as 
well  without  a  mother  as  with  one,  but  they  make 
infinitely  more  noiao,  and  will  drive  a  ucrvuaa 
person  into  a  lunatic  asylum.  If  they  get  diarrhtea, 
remove  from  brooder  and  give  one  drop  Btowne't 
iiblorodyne  in  one  teaspoonful  warm  water  (one 
half  of  this  is  a  dose  for  a  week-old  chick)  ever) 
three  hours  and  keep  warm  and  dry,  two  dosei 
:  Jways  and  invariably  core  the  worst  cases  if  taker 
in  time.  If  very  bad.  give  few  drops  of  castor  nH 
first,  and  in  two  hours  give  a  small  piece  of  dry 
chalk,  and  the  chlorodyns  one  houraftet.  Tui 
them  successfully  they  most  be  kept  worm,  dry. 


.  improvo- 
ee  Mg.  5) 
d  slighUv 


c  niu  I.,  and  with  tht 
weight  of  train  of  levers,  rod,  and  small  weight 
to  bear  on  point  of  plug  J,  takmg  care  not  to  tnm 
down  the  lamp  too  much  in  doing  so.  Hee  that  tap 
i  la  tight,  cover  over  the  openings  uf  tubes  »  w  to 
water  dishes,  but  leave  ventilator  tabes  open.  Pat 
the  thermometer  in  its  tube,  and  mn  Che  mcubator 
without  eggs  about  4ri  hours.  Biaminc  th( 
thermi>mel«r  hourly  during  the  day,  recording  thi 
temjwraturc.  If  it  keeps  at  a  set  temperature,  put 
In  WO  VT  i'iO  eggs  from  itleeitil  faieit  if  you  desin 
a  large  out-turn  of  chicks.  Fill  up  water  dishec. 
of  which  there  should  be  funr,  and  attend  to  them 
daily,  as  insnfilcicnt  c  ' 
tail  to  hatch.    For  tbi 

IWtoloa'  won't  hart  the  egga,  or  for 

t{IS°Fabr. :  hieher  than  that  generally  proreafstal. 
For  thi'  second  or  third  week  the  heat  mast  be  kfpi 
ilovn  ((I  ll>»  or  Wi.  aa  anything  causes  the  youni; 
chioka  to  become  feverish  and  die  in  tbe  ahclT. 
Tom  the  eggs  daily,  and  when  yoa  take  oat  the 
drawer  put  a  piece  of  wood  in  opening  to  retain 


nnsparent  ones,  this  will  give  morf 
room  to  lam  the  rest.  Open  the  drawer  as  seldom 
as  piiMiblc,  particularly  on  the  lait  two  dB]-s  of 
Idculntion. 

With  giNid.  strong,  healthy  parent  fowls  tJic 
egg*  will  hatch  »nt  as  well  as  under  a  hen.  anil 
need  no  asuistance  if  due  regard  is  paid  to  heal. 
muiatnrt,  and  ventilation. 

WhcD  tlie  young  chicks  come  forth,  open  the  egg 
drawer  and  close  it  very  carefully  or  you  will  kill 
sume  of  them. 

Let  them  remain  nntil  quite  dry,  and  do  not  open 
the  egg  drawer  oftoner  than  two  or  three  timf 
(If  >MU  dv»ire  iu,T«»)  on  ikr  hut  <lay.  For  ihi 
im  mtk  the  voung  chicks  require  a  lempera- 
tnre  of  at  least  !>«■  Fahr,  or  Ihey  will  crowd  over 
eai'h  other,  or.  rather,  under  each  other,  and  thi. 
atnmgnt  chiok*  thus  get  smothered.  For  an 
utiflpiul  mother,  get  a  mlvaniied  iinn  tank  40in. 
square  ami  ehunt  t'>in.  >&en.  place  it  in  a  b»x  ilir. 
Ur|^.T  and  itvpvr  all  arunud.  hrst  putting  .'lin.  saw 
dn>(  in  bwtiniii,  »>i  :!i.i|  the  tank  will  oone  ahoc  ■■ 
lin,  bvKnr  |.>|>.  ihm  fill  all  ninnd  with  sawdust, 
niver  II  over  wiih  a  binrd  llia>r  tt>ngue<)  an'i 
gTiW<d  u>  prevent  the  dry  earth  which  must  b. 
■tmwed  over  it.  frum  working  bdow.    A  pipe  to 


ae   an  extra  amount  of  friction 
certain  poirta  of  the  revolution  of  wheel  tumi   ^ 
up  lamp-wlct  I  substituted  a  pair  of  small    brmsa 
rollers,  slightly  fluted  for  the  star-shaped  wheels 

usually  employed,  and  find  them   a  greatic 

ment.    The  roller  with  short  journals  (see 

tits    in    slotted  bearings,  and  is  pressed  - 

towards  the  other  one  by  a  thin  spring 

A  small  piece  of  wstchsprin^,'  one  end  soldered  to 

lamp,  and  the  free  end  presaing  ogainat  jonmsl  I 

oaed  for  the  aprings. 

If   I  ooold    have    procured  pi 
I  would  have  mode  a  regalator  thus.    In  place  of 
the  cone  C   On  regulatOT-pipe,  screw  or  soldei 
shallow  braas  cap  having  a  screw-thread  cut  on  1 
outaide ;  on  the  top  of  uis  cup  place  a  rubber  d 
over  this  screw,  a  oap  having  a  ihoulder  inside 
fit  over  the  edge  of  lower  cup,   to  secnre  a  tight 
joint  with  rubber  disc.    Inside  the  cup,  and  resting 
an  the  rubber  is  a  piston,  the  rod  of  which  pasaes 
through  a  bole  in  the  centre  of  cup,  and  engages 
■        ■'      -■  '■  '^-rabberdrse, 


Tlut  films  Uiat  dOMtm 
__uipiteiistiitmeitnfOrtBDaldi,b 
lain  dn  not  moDopoliaa  Umb.  I  h».n fmtaa 
■^  id  plenty  of  b«l  work  from  6«B««M,Bd^^th• 
batet^*o.,M  wdl  as  good  ud  mdiSnant;  mi 
id  when  tbe  English  brand  was  ■Sz^ 
It  appears  tome  that  good  inna  at  mw""*"™*? 
turn  out  work  thatdiffers  more  in «t:^«ha»«l™l«I. 
and  that  prices  differ  fen  the  mart  ^it  tanpomily, 

and  often  trMn  locidant.  

I  have  nnei  peotcdly  had  bad  work  man  liine  UM 
of  good  repute,  after  being  aanuvd  that  artajO^ 
"wouldbeasitahoaldbeT'  The  o»nse,  I  thmk  ■ 
inefBcJent  or  insafScient  auperriaion  :^  tliera  la 
ithing  of  the  "  name's  ap  "  about  it ;  »«>  B 
many  cases  the  original  foonders  are  go■l(^  aal 
grandsons,  or  ancce«oi»  "idogate  ^ 
[ven  of  supervision,  or  lack  the  industry  and 

ability  of  Ibeir  forbeaia.  . 

That  indifferent  or  bad  work  oomes  d™»  "^ 
expected  qusrtera,  tha  note*  one  (rften  aoaatnw 
fnrads  in  onr  varioua  marts— there  '•'»"■ 
Enginnnag  this  week  from  Soiitli  AjnaOTi-«ilI 
too  plainly  show  ;  all  ^hi^  too,  in  the  Uea  V  an 
eager  and  grasping  competition. 

For  the  belter  average  quality  of  Sow  iWalMB 
mode  ailea,  4c,  though  it  may  be  true  enoo^  w» 
have  here  only  Mr.  RichardBUn'a  alatemWV  "■ 
Uie  cheap  and  expeditious  locomotive  e"*^"" 
not  vet  been  tried,  though  I  am  aware  that  looa 
work  has  previously  b^n  done  in  New  Zsalipd 
by  American  locomotives.  . 

Aa  the  workmen  mskinB  the  axlea,  *t,oaaBi* 
veU  have  been  trained  apcoially  in  the  Cci««yj»fl 
lonrs  are  shorter  and  pay  lorger  than  here,  nf*^ 
itrange  that  a  Government  Department  cm  jetWat 
arivste  firms  who  have  not  to  import  thauiron. 
Perhaps  hours  and  pay  are  not  what  thfl- wat  a 
while  Wk  ;  but  is  there  not  suspicion  of  Uw  n« 
broom  sweeping  clean,"  and  a  doubt  of  the  per- 
manency of  the  low  rate  for  turn  out? 

Bnterpriae  and  energy  will  do  a  g™<i  dMl^astta 
new  direct  st*am  service  ahowa  ;  bnt  if  WM 
coat  27  par  cent,  mure  than  home  pnoes,  "BT  "" 
axles,  wlieels,  waraon  work.  Ac.  ?  ■  ...,  . 

The  conduct  of  onr  engmc  bnildera  tiKat  a 
startling  contrast  to  that  of  the  Baldwm  Oumpa^; 
but  if  fknow  the  firm,  as  I  think  I  do,  thjf  aie 
not  of  the  same  class  sa  that  company,  nor  of  W 
particular  merit  or  ropnte.  The  trade  hare^wt" 
very  busy  when  the  New  Zealand  i 
out,  and  that  is  perbapa  why  the  c 
what  appear  to  be  very  bad  hand 
so  genersUy 
meet  with 


id  ordera  were  pnn 


qnieker  execution, 
ably  be  lower  ;  but  i 
would  be  necessary  i 


™lapsediH» 

Work  ia  not 

F  preasing  now,  and  nny  (wders  wedi 

1  totter  reception,  and  cert»inly,  m  tta 

lune  of    business,   much      better   IM 


i.uu^  .~-.  "Jnld  roost prob- 
me  knowledge  uf  the  trade 
the  placing  of  orders  in  inj 


being  I 


Apropos  of  bod  work,  I   h; 

New  Zealand  that  ■ '•'  ' 

further  than. 

The  Baldwin  Company, 
at  the  receipt  of  their  ord 

creditable  uae  of  their  timt, ,  —    — -   --„. 

well,  one  of  the  keenest  of  bids  for  Colonial 

The  expedition  and  the  price  appeal 

yhareholdera  littlebeyunJ  their  hopes  u 

orders  and  future  recoupmei 


'hether  alook  or  boiT 
s,  have  made  a  bk* 
ind,  if  the  engines  ei> 


wonJd  act  qoicker,  and  the  strain  on  heater 
pipes  is  much  less.  A  sketch  of  this  is  give 
Fig.  6.  If  any  of  your  reodcn  act  on  this  anc 
.;._   I  1 ti. .'ii I ;. rt 


1, 1  hope  they  will  say  bow 
I  trim  the  lamp,  alwaya  1 
nutea  before  replsrCing,  or  it  will  blai< 


alwaya  let  it  stand   a 

ing,  or  it  will  blaie  o 

high.    Tnm  it  down  to  aa  near  the  same  height 


pfor 


,  was  when  you  re 

-  —move  the  Ian  . 

open  plug  d  to  allow  the  air  to  enter  as  the 

r  cools,  or  aomething  will  collapse,  and  tht 

heater  will  no  longer  act  sa  a  regulator.    Aboul 

gallon  and  a  half  of  oil  will  run  the  incubator 

three  weeks  if  kept  in  a  moderately 

The  temperature  of  room  affects   the  consumption 

BAOkwoodanuui,  B.O. 

HBW  ZSAIiAlTD  BAIX.WATS— SHOUSH 
KAinrFAOTTntES,  «o. 
^  —  Though  I  sm  nneonneetod 
the  firms  implicated  in  Hr.  Richardson's  charges 
{- C.  R.  M_'J4892.  pages    ' '"    ■'■•    '  ''- 


■rfoT 


•ublic  \Viirka  Mi 
and  probity  of  Ur 


to  believe  that  it  is 

the  colony  that  they 

tcr  of  the  capacity,  experience 

Richardson. 

The  bad  quality  of    the  work   and   mal 
together  with   "  the  difficulty  in   gi'IIing  re 

that  the  urden  were  placed  in  W  hands,  I 
very  much  aa  if  the  Public  Works  Deportmi 
m<t'know  the  markets,  or.  (■>  s]>r;ik  n  littl 
plainly  than  Murteonalj,  their  bosincst. 


■21. 


t  dcligbt,  Ut. 


07SBW0RK    ON     BAII.WAT8, 

r*4q47  ]_We  (Mvcral  .if  us  G.N.R.  driv 
_;emen  at  a  meeting)  read,  with  greut 
Stretton'iletteriurastweeksMBCH 
oancorroboretehiminallhc  says,  and  we  ran  go 
further'  nnd  wo  heartilv  thank  that  gentleman 
and  Mr.  Sntherat  for  bringing  before  the  pobbc 
and  director!  such  an  important  ijueatii.n.  We 
can  testifv  ourselves  to  the  eicesfive  hours  we 
have  been  on  the  footplate  within  the  lust  few 
montha,  making  from  11  to  12  daya,  and  over,  in  a 
single  week,  and  thia  ia  not  an  eicoptionid  occur- 
re^e  and  we  bi'pe  that  the  public  will  suppi-rt 
onr  above-nanii-d  benefactors  t,.  continue  iJw 
agitation  of  suL'h  an  imnortint  qacstion,  until  «■ 
^ive  hours  and  drowsiness  on  the  f.wtplate  are 
things  irf  ihc  past,  M'e  are  intormci  thai  on  the 
M.R.  the  men  have  their  week's  work  distribaiat 
in  an  equal  manlier,  making  at  the  Goish  not  n- 
ccedinc  ''*  >■>'  "  ''ays.  Whv  cannot  Ibis  l>e  dune 
on  the  (ircat  Sonhera  ?  Patrick. 

THE  TIKE-aAIJ-  AT  HEW  'Z'ORK. 

[iJ'.ilS.l—IlAViSO  recently  bad  the  opi»'rtunitJ 
of  seeing  the  working  of  our  "time-diKlributing 
apparatus.  1  trust  the  details  may  be  of  iuturest  to 
some  of  your  rcidcn. 

The  boll  worka  on  a  flag-atitff  set  on  a  plattorD, 


dispiwtHi  09  to  allow  the  wind  bM  pMn(a.  mod  jf 
to  aptwar  like  a  solid  sphere  ttom  ^  ■"■'-■*'™— 
There  are  six  vertical  tnbMdi 
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qnalities,  an  internal  tenBion.  I  therefore  resolved 
to  ooDBtmct  a  piece  of  wood  which  should  have  a 
gr«at  internal  tension.  For  that  purpose  I  took 
strips  of  beech  ^jin.  thick  to  represent  the  hard 
gram  A.,  and  strips  of  pine  j^in.  thick,  which  strips 
were  cut  off  from  the  end  of  a  board,  so  that  the 
fibres  of  the  (i^rain  would  be  glued  at  a  right-an^lc 
to  that  of  the  beech,  to  repre.«ont  the  84)f  t  grain. 
Those  pine  strips  wore  then  soaked  in  water  for  21 
hours,  and  had  by  that  timp  swollen  fully  iin. 
longer,  and  in  that  condition  were  glued  between 
the  beech.  Now,  the  water  having  evaporated,  the 
pine  strips  naturally  would  shrink  ;  but,  being  fixed 
to  the  beech,  a  tension  of  at  least  a  horse-power  is 
in  the  l)oanl.  But,  when  I  shaped  the  breast,  it 
struck  me  that  what  I  had  gained  in  one  way  I  had 
lost  in  another.  However,  considering  the  vice 
versa,  enough  strength  was  left  me  to  finish  it. 
Now  hero  it  is,  a  beautiful,  equal,  and  free-toned 
violin,  for  the  inspection  of  our  respected  friend, 
"  Fiddler,"  or  any  one  of  *'  Ours "  who  may  feel 
interest  in  such  matters.  I  may  mention  that  it  is 
not  f6r  sale.  J.  H.  Sohucht. 

14,  Store-atreet,  Bedford-square,  W.G. 

VABIABIiE    BESISTAirOE  FOB  INCAN- 
DESOENT  liAMPS. 

[24952.] — With  your  permission,  I  will  describe 
a  resistance  coil  I  have  devised  (a  modification  of 
one  I  saw  several  months  ago,  of  French  make), 
which  I  think  will  be  of  use  to  manv  of  the  roaders 
of  *^  Ours "  who  use  incandescent  lamps  for  illu- 
minating the  microscope. 

The  coil  consists  of  a  rod  of  soft  wood,  about 
Sin.  long,  Jin.  in  diameter.  At  one  end  a  binding- 
screw  is  fixed,  to  which  is  attached  the  end  of  a 
length  of  fine  German  silver  wire.  The  wire  to  be 
wound  on  the  wood  n)d  very  tight,  and  f asteiu>d  to 
a  pin  at  the  other  end.  Care  must  be  taken  that 
the  coils  do  nut  touch  each  other.  Over  the  coil  a 
copper  or  brass  tube  slides,  unc  end  to  be  split 
down  about  ^in.  to  form  a  spring  to  press  (m  the 
wire,  and  at  the  other  end  of  tube  a  binding-screw  is 
fizea.  By  the  aid  of  this  coil,  the  current  can  be 
easily  varied  by  jiushing  the  coil  into  the  tube,  or 
drawing  it  out.'  The  line  wire  to  be  joined  to  the 
binding-screws,  so  that  the  coil  ia  always  in  the 
circuit. 

In  finishing  my  letter,  I  had  better  mention 
that,  on  looking  thruugh  my  private  letters,  I  find 
some  of  my  correspondents  nave  not  inclosed  their 
address,  consequently  have  not  been  able  to  answer 
theuL 

Dulwich.  W.  HabRood. 


CLOCK    STBIKINQ. 

[24953.] — The  usual  mode  of  transferring  the 
striking  of  a  house  clock  to  other  partft  of  the 
home,  electrically,  is  by  the  back  stroke  of  the 
hammer  touching  a  spring,  thus  making  contact  in 
eircnit  with  the  works  of  the  clock.  I  have  had 
my  clock  thus  fitted  for  several  years ;  but  I  have 
been  desirous  of  having  it  give  n<»tice  of  the  warn- 
ing as  well  as  of  the  hour.  I  tirfit  thought  of  do- 
ing BO  by  the  falling  of  the  rack ;  but  the  neces- 
sary adjustment  tx-ing  confined  to  the  fall  of  a 
single  tooth,  was  too  delicate  for  ordinary  purposes, 
so  I  turned  my  attention  to  the  gathering  pallet, 
which  falls  in  warning  from  its  banking  pin 
through  an  arc  of  3(i°,  resting  there  till  released 
for  the  striking  ;  and  would,  in  this  short  distance, 
bv  striking  a  pin  in  circuit,  give  one  blow  of  the 
efectric  boll.  This  pin  is  attached  to  a  light  lever, 
pivoted  to  a  standard  on  the  scat  lK>ard ;  the  break 
in  circuit  lieing  between  this  lever  and  the  clock- 
works. The  lever  is  lifted  into  position  by  a 
spring  arm  of  thin  sheet  brass,  soldered  on  to  the 
sleeve  of  the  lifting  piece,  and  connected  to  the 
lever  by  an  insulated  link  of  fine  wire  hooked  on 
to  the  arm,  and  attached  to  the  lever  by  a  short, 
strong  loop  of  silk.  The  warning  pin  is  thus  lifted 
into  position  to  receive  contact  with  the  {gathering 
pallet  in  the  warning,  and  when  the  lifting  piece 
falls  for  the  striking^  the  lever  falls  with  it,  mid 
the  pin  is  taken  out  of  range  of  contact  with  the 
pallet.  The  spring  arm  gives  the  necessary  elas- 
ticity to  the  lever,  so  preventing  the  pallet  from 
banking  on  the  pin.  Another  pin  may  beattacheil 
to  the  lever  so  as  to  full  with  it  into  the  path  of  the 
pallet,  and  so  strike  the  hours  ;  this  I  nave  tried, 
i)ut  do  not  like  it  as  well  as  the  original  method. 

21  St  Oct.  B.  J.  Lecky. 


MYSTIFICATION. 

[240.')4.] — It  was  only  this  week  that  I  chanced 
to  see  letter  2h'..l8,  "  H.  B.  F.'s"  kind  remarks  on 
2458y,  my  letter  re  the  above.  I  cordially  thank 
him ;  but  must  beg  his,  and  all  chemists  the  world 
over,  pardon  for  my  error  re  cupric  sulphate :  it  was 
sheer  i^orance,  gentlemen ;  for  I  am  not  a  chemist, 
but  a  simple  engineer ;  and  sulphate  of  copper,  or 
blue  vitriol  would,  with  me,  and  many  more,  be 
quite  as  well  iinderbt<H)d  and  fully  as  much  appre- 
ciated. 

Now  that  tlic  season  for  meetings  and  lectures 
is  approaching,  a  revival  of  the  subject  may  give 


some  persons  a  useful  hint,  and  if  simple  results  in 
plain  terms  were  given  instead  of  abstruse  formule 
and  hypotheses,  it  would  make  many  a  dry  subject 
boUi  interesting  and  popular,  and  prevent  the  waste 
of  much  valuable  time  at  such  meetings.  ^Vhy,  Sir, 
some  months  since  1  was  at  a  meeting  abounding 
in  interesting  matter,  when  nearly  an  hour  was 
absorbed  by  a  worthy  rev.  gentleman  filling  a 
blackboard  Oft.  by  4ft.  with  formulae,  until  he  went 
down  on  his  knees  to  finish  near  the  floor,  where 
no  one  present  could  see  a  figure — all  to  prove  some- 
thing akin  to  the  ^  —  m,  or  of  equal  value ;  not 
fifteen  persons  out  of  eighty-seven  present  caring 
anything  about  the  formulie  ;  and  had  he  ^ven  his 
ideas  in  plain  terms  it  would  have  been  highlv  in- 
structive, the  equations,  Ji:c.,  being  reserved  for 
printing  in  the  Society's  Transaction*, 

I  am  far  from  wishing  to  prevent  due  illustra- 
tions bein^  given,  and  only  desire  that  our  well- 
meaning  instructors  may  not  go  to  inordinate 
lengths  in  their  elucidations,  both  as  to  time  and 
excess  of  learning.  Bho. 

OXIDE    OF    IBON    PIQKENTS. 

[24*.>5r).l— On  page  116,  No.  1,072,  your  contri- 
butor, "  An  Analytical  Chemist,"  in  his  "  Exer- 
cises in  Technical  Anal^is,*^  deals  with  oxide  of 
iron  reds,  uid  gives  their  composition.  There  is 
one  point  in  regud  to  the  composition  of  oxide  of 
iron,  viz.,  the  presence  of  chalk  in  such  pigment^ 
I  have  examined  many  samples  of  oxide  m.  iron, 
but  never  found  chalk  present  in  an^  of  them,  and 
I  very  much  c^uestion  whether  it  is  ever  present. 
I  should  feel  inclined  to  state  the  composition  of 
oxide  of  iron  as  : 

Pure  oxide  of  iron 'J<)  to  98  per  cent. 

Moisture   2  „ 

Silica  or  silicates 1  to   2       „ 

These  "  oxides  of  iron  "  are  known  In  the  trade 
under  various  names,  viz. :  Bed  oxide,  Indian  red, 
Turkey  red,  scarlet  red,  JL'c,  and  are  obtained  from 
natural  hematite  ores,  in  which  case  they  usually 
contain  silica,  and  from  ferrous  sulphate  b}'  cal- 
cining it,  when  they  are  usuaDy  nearly  pure  oxide 
of  iron. 

Another  class  of  iron  reds  are  those  obtained 
from  natural  yellow  colours,  like  yellow  ochre, 
raw  sienna,  from  which  they  are  made  by  heating 
in  a  furnace  ;  such  pigments  are  sold  as  Venetian 
red,  light  red,  burnt  sienna,  kc.  Their  composition 
is  usuaQy — 

Oxide  of  iron  24  to  30  per  cent. 

Silicate  of  alumina   ...     70  to  7G        „ 
Water  only  small  quantities. 

Certain  ferruginous  chalks  are  sold  under  the 
names  of  Spanish  brown,  red  raddle,  red  chalk, 
which  contain  oxide  of  iron,  small  quantities  of 
silicate  of  alumina,  and  chalk  in  large  proportion. 
Such  iKxlies  are  tne  only  reds  which  owe  their 
colour  to  oxide  of  iron,  that  is,  as  far  as  I  have  been 
able  to  ascertain  from  the  examination  of  a 
number  of  samples  which  contain  chalk. 

Salford,  Oct.  22.  G^orRO  H.  Hurst. 

KODSBN  KAN-FLiaHT    AND   AEBIAIi 
NAVIGATION. 

r2495»;.]— A.  Fryer  Evans,  of  Monmouthshire, 
will  be  glad  to  know  that  he  does  not  need  go  to 
America  for  a  perfectly  navigable  balloon,  nor 
even  16  miles  from  the  ofiice  of  this  journal  (an 
idea  of  mine  formed  during  the  Franco-Prussian 
war).  The  advantages  of  the  ballo<m  are  that  it 
will  go  ahead  or  astern,  ascend  or  descend  30  times 
an  hour  if  required,  so  that  it  would  be  suitable 
for  many  purposes ;  and  if  any  gentlemen,  military 
or  otherwise,  care  to  take  the  matter  up,  they  may 
look  in  this  week's  Address  Column. 

A  Country  CMp. 

A      ICINEBALOaiST  S     BLOWPIPE 
APPABATITS. 

[24957.] — As  the  sjMscific  gravity  of  minerals  is 
one  of  the  first  things  to  determine,  I  will  com- 
mence with  a  description  of  a  specific  gravity 
bidance  I  have  designed  and  made  to  complete  my 
blowpipe  set,  a  rough  sketch  of  which  I  have  drawn 
on  the  photo  illustrating  the  other  apparatus.  The 
beam  6  is  made  from  an  ordinary  steel  knitting 
needle,  and  is  8in.  long,  having  a  pointer  2in.  long, 
hard  soldered,  inverted  from  its  centre.  The  beam 
is  supported  on  a  knife  ed^e  fixed  tight  in  top 
of  stand,  a  A  groove  being  cut  in  beam  at  the  middle 
of  base  of  pointer  for  this  purpose.  A  hollow  pan 
P.  iin.  diameter,  is  8u.spended  from  V  on  one  end 
oi,  beam  by  means  of  tine  steel  wire ;  the  pan  is 
prevented  from  accidentally  being  displaced  by  a 
small  spring  which  covers  the  V  groove  ;  this  spring 
allows  perfect  freedom  to  ijteel  wire  and  pan,  but 
allows  of  their  easy  removal  for  wiping,  Jtc.  The 
other  half  of  beam,  as  will  be  seen,  is  graduated  in 
grains  and  half  grains  from  0  to  10,  as  I  thought 
10  grains  amply  sufficient  for  any  purpose.  The 
weight  W  weighs  10  grain <§,  and  slides  from  end  to 
centre  of  beam,  cannot  get  lost  or  misplaced,  as  it 


will  not  dip  over  the  counterpoise  screw  C  on  the 
end.  The  counteriwise  screws  up  and  down  for 
making  the  necessary  adjustment  between  air  and 
water.  There  is  also  sn  index  I,  marked  on  stand 
in  lOths  of  a  grain,  to  which  pointer  indicates.  A 
wide  necked  bottle  2in.  high  nlled  to  the  brim  with 
distilled  water  serves  for  immersing  the  pan  con- 
taining mineral  when  ascertaining  specific  gravity. 

The  beam  and  pan  are  separately  detaohAble  from 
the  stand  for  convenience  of  packing.  I  may  here 
add  that  this  balance  ia  very  delicate,  and  will 
indicate  perceptibly  ,L,th  of  a  grain.  1  forgot  to 
mention  that  the  stand  is  made  of  brass  upright  of 
thick  wire  2iin.  high,  fixed  into  base  3in.  by  lin. 
bv  ^th  in.,  and  all  packs  very  conveniently  into 
blowpipe  case.  The  foot  bellows  here  represented 
are  wedge  shape,  7in.  by  3^in.  and  3^ui-  when 
extended  at  the  deep  end,  and  close  np  flat  to  lin. 
thick  for  travelling.  The  top  and  bottom  are  of 
gth  wood  joined  by  two  small  hinges  at  one  end, 
and  a  steel  wire  spring  for  opening  them  fixed  in- 
side near  the  other  end.  This  spring  is  coiled  in 
the  form  of  a  double  cone,  so  that  it  doses  flat 
upon  itself  and  allows  of  the  bellows  being 
thoroughly  exhausted  each  depression.  The 
bottom  is  provided  with  two  valves  for  inlet  and 
outlet  of  air ;  these  valves  arc  made  so  that  should 
anything  lequire  doing  at  the  clacks  they  can  be 
got  at  without  disturbing  the  leather  covering  uf 
the  bellows.  Outlet  valve  is  fitted  with  ^in.  of 
brass  tube  on  which  fits  the  end  of  a  4ft.  length  of 
indiarubber  tubing  similar  to  that  used  for  a  child  s 
feeding  little,  the  «)ther  end  is  placed  on  tube  in 
connection  with  blowpipe  and  air  reservoir  shown 
in  diagram. 

The  air  reservoir  for  keeping  up  a  steady  pre^^ure 
of  air  is  in  the  form  of  a  bag  3iin.  square  made  of 
thin  pheet  caoutchouc  cemented  on  two  sides,  and  a 
short  piece  of  I.  tube  at  one  comer  for  attachment 
to  the  blowpipe  :  tliis  bag  is  capable  of  being  dii- 
tended  with  air  from  the  oellows  to  the  form  of  a 
balloon  Sin.  diameter  without  any  fear  of  damage : 
it  then  gives  a  steady  and  even  pressure  at  the 
blowpipe.  It  may  also  be  worker  without  fwt 
bellows  from  the  mouth  by  having  a  short  piece  of 
I.  tubing  having  a  mouthpiece  with  back  pret«iire 
clack  to  prevent  the  return  of  air. 

I  venture  to  assert  that  the  blowpipe  itself  ii  the 
very  acme  of  what  a  blowpipe  snonld  be  for 
mineralogical  work,  tlie  air  and  gas  being  perfectly 
under  control  at  the  mo&t  convenient  point.  The 
milled  nut  a  forms  a  tap  for  regulating  the  gas 
supply,  .and  6  is  a  screw  to  regulate  the  air  fwni 
reservoir ;  the  air  tube,  made  after  the  pattern  of 
an  ordinary  mouth  blowpipe,  goes  down  the  centre 
of  gas  tube,  and  is  ground,  to  fit  tightlv  into  the 
gas  tap  a,  is  paralld  for  about  lin.  at  the  back  so 
as  to  allow  of  Ijcing  pushed  in  or  out,  thereby 
allowing  the  greatest  nicety  of  adjustment  to  the 
coned  llamefthepas  tu)>c  is  made  from  ordinary 
^in.  brass  gas  piping,  c  is  for  receiving  the  india- 
rubber  gas  supply  pipi^  from  any  convenient 
bracket.  The  blowpijie  is  mounted  on  an  npri^t 
stand  ma<le  out  of  \m.  brxss  gas  pipe  eliding 
vertically  on  a  piece  of  thick  bra»s  wire  witn 
thumb  screw  for  adjusting  at  any  height  desirable, 
there  is  also  riveted  on  the  top  a  jointed  clip 
througli  whioh  the  blowpipe  &lidcs  tightly  fyr 
adjusting  at  any  angle  or  distance  frv»m  ihe  Al 
plate.  The  Al  plate  is  mounted  to  slide  vertically 
on  thick  brass  wire  which  fits  into  a  hole  in  ba* 
board.  1  think  the  diagram  will  make  all  clear: 
I  have  plonsure  in  commending  this  method  of 
supporting  Al  plat^j  and  charcoal  slip  support  vi 
our  old  friend  Colonel  Ross,  ns  it  leaves  the  hand 
perfectly  fn;e  for  other  work.  The  l»ase  l)oard 
carrj'iiig  the  Al  i)late  holder  and  blowpipe  stand  in 
holcH  lined  witli  brass  tube  is  Sin.  by  4 in.  bv  Ain. 
an«i  fi>rm  the  lid  of  box  inside  of  which  all  the 
apparatus  ])acks  for  travelling. 

J  now  j)rocced  t<i  a  do.«cription  of  the  accesiorT 
instruments  figured  on  card. 

No.  1.  Plumbago  crucible  made  use  <»f  by  mv&elf 
for  melting  small  quantities  of  metal,  aii«l  is  notliing 
more  or  less  than  a  circular  blo<'k  »)f  Jauies'^  •*  d-jui* 
lead"  hollowed  out  to  receive  the  metal.  I  have 
pleasure  in  recommending  these  to  deutistA  and 
other  fine  metal  workers,  as  they  are  very  u«ilii: 
for  melting  gold  and  making  up  alloys,  aud  when 
not  in  use  can  bo  ke})t  free  fnmi  moisture  in  the 
original  tin  boxes  in  which  thuy  are  sold.  Caution 
before  using  for  the  first  time :  dry  well  in  the 
oven  and  heat  up  very  gtmtly. 

Mo.  2.  Oil  or  grease  lamp  for  use  instead  of  gas. 
The  air  tube  dcfioribcd  in  g:>8  blowpi^n;  fits  U-th 
alternatively  at «.  and  the  lamp  is  adjustable  m 
base  boanl  the  same  as  the  gas  blowpipe.  A  cap 
covering  the  wick  prevents  any  leakage  when 
travelling. 

Xo.  ;J.  Cyliuflrical  bt^-el  mortar  made  in  thxf« 
pieces  for  haudiness.  Tlie  t-op  <z,  and  bottom  6,  an 
flint  hard  for  crushing  aud  jHiwdcring  fragmenU  iiC 
minerals. 

No.  4.  Bone  ash  cupel. 

No.  o.  Aluminium  capsule  for  bolliii|f  bOP' 
beads  as  described  by  CkA.  Ross. 

No.  6.  Platinum  wire  holder  .wit*-       '^ 
the  handle  is   perforated  down  r 


30,  1885. 
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Steel  tweezers  for  tuning  np  plktinnsi 
pa,  or  ring!.  One  leg  ia  ooncivB,  the  other 
■■   -t  the   tips.    To   furm   perfectly 


mdcDQ 


r  detecting  iron,  and 


10  CHAIN  SCALE 


IO»sOF-A   CRAIN 


tiniue  thepolesarokept  cliiatdbyBKmall 
tnbe  fitting  on  the  tlpi^  The  tweeioni  arc 
jm  thin  dhcet  btcel.  tlio  roand  Ii-g  Leing 

Sttf-clos'ing  tweeters  of  Cennau  hUver 
tinilin  tipc.     The  pr.>i«ctinK  bnt1„n^  sre  tor 

i-ntof  mincrul. 

TpBt  tobp  holder  of  half-round  wire  with 
defiirctocingBame. 
.  Forceps  Im  nipping  oS  inmll  fragmcnia 

.  Eye  lena,  IJn.  fucnR,fui  ciuniningWada, 


'pipo  during  laanipi 

mr ICditoru  pfrmi-Bicm,  1  -hall  be iJcasc-l t<i 
tny  <iue«tiiin«  hnvinc  reference  tiiany  poc- 
tiU  appnratuN.  If  Col.  Rofii  ahonM  see  thiH. 
he  will  exurcm  bis  opinion  on  them.  1  am 
Ui  inform  iiim  th»t  I  um  one  of  hi*  pnpili. 
.  Icfison  on  the  blowpipe  in  mineralogy 
Hn  "Ourii"  from  the  pen  of  onr  Rallant 
I  do  not  mean  to  infer  by  thia  that  1  was 
iranger  t»  the  blowpipe.  Far  from  that, 
.de  a  very  itowerf  nl  Mowing  apparatua  and 
e  for  my  pnifeasional  niBtallnrgical  wort, 


:teiapment  by  fkrbous 

OXAI^TE. 
*.]— In  anm-er  lo  wveml  corrpspondcnld. 
<tted  down  tlie  principal    points  to  be  ob- 
n  cmployinR  the  a'love  as  a  developer  for 
>-bn>midc    Jilatw.     Fi — '-'-    '-    — 


t  in  it<  power  of  bringing  out  a  wcakl}-. 
nl  image,  and  the  reinlting  negativea  are  at 
clear.  auliriUinnt,  and  so  full  of  detail,  that 
re  its  uaeatteiHlcdwith  more  difliciilly  than 
velopcm.  it  would  bi-  worth  whDe  tii  orcr- 
cie  diffii.'Hltic9  ;  but  when  we  consider  that 
tie  deTclopmcat  ia  mui-h  simpler,  mneh 
ider  control,  that  much  [[rcatet  latitude  can 
rad  in  the  exposure*,  and,  above  til,  thi 


p,aiidkejpt _, 

w«mn*^Btliajtd,aiid  that  the 


^oiUng, 


-^ 


In  the  following  brief  outline  of  the  beat  mode 
of  producing  pictoree  by  the  aid  of  f  errona  oiaJato, 
I  have  dividM  my  remarka  into  two  sections,  the 
first  treating  of  the  prapaiation  of  tha  solutioiu 
and  of  their  propertieii,  the  accond  tonchingmort 
apeoiallf  on  the  manipulatory  details  of  derelop- 

The  five  auhatancea  needed  in  the  preparation  ot 
the  ferrous  oxalate  developer  are ;— Pure  water, 
potassium  oxalate  (neutral),  ferrous  sulphate, 
ouprio  Bulphato,  and  potassium  bromide.  Twti 
large  atock  bottles  are  needed,  furnished  with 
sound,  well-fitting  eorka.    The  bottlea  ahould  Hold 


about  balf  a  gnllon,  and  ihoold  be  of  nlosa,  ia  ordi 
of  the  contents  being  readily  aoen. 
To  make  op  the  atock  anlntions.  fill  one  of  the 


3  admit  ol 


bottlea  nearly  to  the  ahouldcr  with 
ferrona  etdphatc  (sulphate  of  iron).  See  that  the 
ciyatats  are  good  and  clean,  pale  blnish-green,  with 
no  yellowish  edgea.  Kow  place  a  single  cryntal  of 
cnprie  aulphato  (sulphate  of  eopper,  blue  vitriol) 
about  the  aite  of  an  almnnd  in  the  same  bottle, 

has  taken  up  as  mach  aa  it  will  diaaolvc.  Label 
thia  bottle  "  fcriouB  enlpliatc  saturated  solution." 

Whenever  any  of  thia  sol al  ion  is  use<1,  more  sul- 
phate of  iron  and  more  water  must  be  added,  an  ua 
to  keep  the  bottle  always  full  to  the  cork  with 
flaid,  and  half  fnU  ot  crystals.  By  this  mean^ 
the  solntiim  ia  always  tatnrat<'d,  a  most  caientiBl 
.  point.  The  occasional  addition  of  a  amall  crystal 
of  eapria  sulphate  prevents  the  lolutioDfrom  going 
msty ;  but  it  is  hardly  needed,  unleaa  the  bottle  ie 
set  aside  fur  three  or  four  months  at  a  time. 

A  accond  bottle  ia  now  filled  in  tbe  same  manner 
with  crystals  of  potassium  oialate  (neutral),  and 
filled  up  bo  the  cork  with  water.  This  ma^  be 
labelled  "  potassio  oxalate  saturated  solution." 
The  same  precaution  must  be  observed  with  regard 
to  keeping  thia  bottle  always  half  full  of  cr3-stBlH 
and  full  of  finid,  as  in  the  case  of  the  other  )>ottlc. 
So  cupric  suliJiate  is  needed  in  this  bottle,  ai 
potassium  oxalate  is  not  aiTected  bv  the  air. 

Tiow  for  the  use  of  the  solutions:  Having  taken 

crannies,  and  proceod  to  pour  out  into  the  develop- 
ing dish  (that  must  lie  [lerfectly  clean  and  free 
from  pyro.  which  jirodneci  an  inky  soup  with  fer- 
rous oxalate).  We  pour  intii  this  disb.  I  repeat, 
a  parts  by  measure  of  potassic  oxalate  solutiiiu. 
and  then  add  1  fmrt  by  meaaure  of  the  ferrous 
snlphatc  so1uli<in.    What  these  parts  are  to  be  de- 

Sends  on  the  size  of  the  plates  anil  the  aiic  of  the 
Uh.  For  myself,  using  sniiill  white  wroelaiii 
square  dishes,  the  aiie  of  the  plates,  I  find  the  fol- 
lowing quantities  ample ; — 

>••"■.■""•■>"•• f?r,sas!s.'£. 

«■,..-  i.nif  ..1..P..  i  Potassio  oxalate,  IJor. 

ror  nan  piacea     i  Ferrous  suljJiate,  joi. 

D,.  .->;..  1  „  .->;.,  _i  .        (  Polassic  oxalate,  itoi. 
Poi  i;.!,.  by  lan.  Pl''"-l  Pern™  .aphui,  !•.. 

Bemcnilier  to  pour  out  the  potossic  oxalate  tolu- 
tion  Jir/t,  and  aild  in  the  ferric  sulphate  afterwards, 
or  yuu  will  have  a  thick  pcasonp. 

Now  place  the  plate  iu  the  sulntian,  and  keep 
rocking  until  the  image  ia  well  developed  and 
shows  through  to  the  back.  Do  not  over-expose; 
remember  ferrous  oxalate  develops  very  powerfully, 
and  that  an  over-exposed  picture  is  always 
wretchedly  thin. 

If  you  fancy  you  have  over-exposed,  and  if  yon 
find  your  pictures  thin,  add  one  or  tw{i  dri'ps  of 
saturated  solution  ot  notaasiiun  bromide  to  the 
developer  in  the  dith.  T!)e  some  batoh  of  developer 
will  develop  from   IS  to  20   pictures  right  off,  and 

in  Hmall  bottlea.  full  to  the  cork,  as  it  ia  very  oaetul 
to    commence    the  development  of   pictares  sus- 
pected of  having  received  too  long  an  exposure. 
a.  Bottona. 


OEBJIAir  IJATHE8. 

[24959,]^!  IN-CLUSK  a  sketch  of  a  slide-rest  for 

«nw-eutting  latlie.      It    may    perhaps    be   of 

ita«rtto  jour  readers,  as  it  staves  the  difficulty 

'  U  Buuad  the  discaaaion  on  the  front  slide 

time  ago.    In  this  rest  the  top  slide  is 

"(ojecting  piece,  as  diown  at  C.    The 

mt  SO  aa  to  fit  piece  C.    B  and  B'  is 


of  Stuttgart,  has  his  lathe  so  fitted. 

A,  F,  Cniak«*peftr. 
LUttichanstrosse,  14,  III.,  Dresden. 


XiATEB  OVSBHXADS. 


"  letter 

«r.hU 

perfection  of 


[2^n60.]— I  WAS  glad  to  see  "  P.  A.  M 
and  illustrations.  By  tbe  bye,  no  oi 
query  about  tha  correction  of  imporfi 
screw  threads.  For  my  own  part,  1  nev 
heard  of  tbe  plan  before  seeing  tha  sjrangemeat 
sent  by  him  to  the  ESQLISU  MEiCHAKIC  atew 
weeks  ago.  Aa  regards  the  overhead  with  one  roller 
or  one  shaft  only,  the  possible  vaiiatjons  of  speed 
are  too  limited.  Moreover,  it  is  an  advantage  to 
have  a  second  shaft,  not  only  as  a  mc&na  of  further 
varving  the  fpccd,  hut  for  other  uaea,  t^„  cutting 
twists  or  spirals.  Of  course,  with  a  spiral  chuck 
and  aocompiinimint  of  gear  wheels,  (he  traverae  of 
the  ti-ol  ia  perfectly  carried  on ;  but  we  do  not  til 
find  the  reiiuisite  ilollars  for  thia  apparatus,  and  a 
second  shaft  enables  us  to  drive  the  tool  by  a  cord 
ttj  a  pulley  on  the  slide-reit,  while  the  first  shaft  is 
used  to  drive  the  revolving  cotter  ot  drill.  In  thia 
caae  it  ia  neeesnary  to  turn  the  slide-rest  acrcw  by 
a  winch  handle,  or  a  straight  handle  screwed  inU> 
the  face  of  the  pulley,  from  which  u  cord  goes  t« 
shaft  No.  I :  .1  second  cord  from  the  same  shaft 
going  down  to  the  uiandrel  pulley.  To  drive  the 
cutter,  a  long  cr)nl  goes  from  the  flywheel  to  the 
Bec>n<)  shaft,  and  then  to  the  cutter  spindle.  With 
some  rests — notalily  the  three-slide  rait — of  which 
1  have  a  particularly  good  and  novel  onC  by  B. 
Bpiwn,  of  HolMWorth.  of  which  1  may  not  at  pre- 
sent give  a  description  pending  other  improvement*, 
it  is  eaay  to  curi^-  a  cord  direct  from  the  mandrel 
pulley  to  the  flidc-rest  screw  without  the  inter- 
vening overhead;  but  thisrannotlw  easily  managed 
with  u  two-sl:de  rest,  oa  the  advance  of  the  tool 
will  slacken  the  oiunecting  conl.  The  awingingor  . 
balanced  overhead  nnswers  well  for  cutter  driving, 
and  givea  great  s[teed  with  a  minimum  of  friction ; 
and  this,  with  a  single  shaft,  will  do  as  well  as  two 
shafts  for  many  purposes,  but  as  the  latter  hot 
other  advantages  it  is  to  be  preferred.     Uoltiap&el, 


ippose  they  have  laid  aside  the  old  pattern. 
Mr.  Havdon  did  not  rest  satisfied  even  with  two 
shnfta,  but  added  a  short  supplementary  one,  porUf 
to  obtain  still  further  variations  in  speed,  but  also 
partly  for  another  reason— viz.,  to  enable  tbe  speed 

E alleys  to  bo  turned  upon  their  own  axle  in  the 
ithe  to  which  they  belonged.  They  could  thus  be 
siied,  tested,  altered  if  nocessary,  and  replaced  in 
the  frame  without  once  removing  them  from  the 
axle  on  which  they  were '  ultimately  to  Iw  ased.  I 
remember  that  when  I  first  aaw  the  overhead  Mid 
suggested  that  it  was  a  big  affair  of  complicated 
aspect,  Mr.  Haydon  pointed  out  thia  rainnnT/iTeot 


the  etanding  rigging  auSced  for  many  ratoa  in 
ordinary  nso  without  any  change  of  apici  pnlleya. 
Order  and  arrangement  were  the  watchwords  of 
that  notable  mechanic,  whose  neatnesa  was  indeed 
w.  caution  lo  careless  and  untidy  men  like  myself. 
The  pulleys  were  all  stamped  and  lettered 
pitchea  of  screws  to  be  > 
tions,  and  hanging  in  a 
sheet  of  white  iiap*T  n"(.T 
tA  lie  uneii  singly  or 


r letters 


id  Ittterei 

ertain  combino- 
the  wall  over  a 
ral  short  bits  of 


Thus,  if  certain  aiied  pullcyn  were  to  be  osed,  there 
was  no  hunting  up  of  corUs  lo  fit,  but  a  glanee  at 
the  above  supplied  the  required  information.  Yet 
onr  worthy  mauler  was  no  kid-gloved  operator,  but 
conld  tocUe  a  heavy  easting  or  turn  a  stout  shaft 
in  real  workmanlike  style,  or  fit  up  delicate  woik 
with  tha  delicate  toudi  of  a  watchmaker.  Tbe 
overhead,  after  I  saw  it,  hod  many  additions  and 
improvement*  tending  lo  devel<ip  still  further  its 
CB]>abilities.  and  a  few  of  theso  appcarcl  from  timo 
to  time  in  letters  to  the  Edit«r ;  but  Mr.  Haydon 
was  too  busy  a  man  to  spend  much  time  in  writine, 
and  now  I  fear  both  pen  and  lathe  are  permanent^' 
at  rest.  Haydon's  overhead  and  Haydon's  cAtter 
bar  will,  however,  always  stand  as  ssjnples  of  his 
ingenuity  and  mechanical  knowledf^     Q.^.^^ 
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[S«M!1.>— I  BEAT'  irhli  pui  intcnrt  the  Htfclra 
«B*S>wnB  tad  PitbJli  m  Anuttenr  Cupenti?," 
aae  bc^  waar  uv  to  follow.  I  am  rare  >  Ikfee 
BisVcT  id  Tpof  rcadrn  bnidei  myidf  woiud 
(i*£j  vdcoDC  ■  litnilu  xriu  of  utidsa  od 
*-^UH  lod  Pit&U(  in  Anulenr  Toinen."  I 
bi-f«  aon*  MBipctcnt  pcnoD  will  Uke  tile  hmt. 


AN  0B8SBVAT0SY  HTVZ. 


re  iboiit  ^th  the 

ibore  bottom  r»il ;    B  1  Fig.  2, 

L  Thesiiet  git-en  in  thii  *,te  tbe  Auo- 
liid  ;  the  fnniH,  therefore,  ftre  truiB- 
foahle  lo  anj  atandard  hiTe.  Fig.  3  ihoirs  metal 
«ad  aad  top  bu  of  fmne,  vith  nw-cnt  for 
aanb  ioiinduioiu.  al»  for  Mcnring  glsu  dnmmv. 
Tim.  t  ■eetkm  of  back  uid  entiance  i  '' 
!■  OB  the  endi,  the;  being  ): 


nd;  tbe  glai 
3.  wider  (mn 


BO  BHni  lluii  the  lidea,  to  give  space  for  metal 
■caib  wdide  the  length  of  the  hive.    The  enido  to 
cnred  by  two  brau  platea,  u 


B  in  Metion  of  front  end ;  it  can  then  be  euily 
TODorad  fioni  the  hire  when  leqnired.  The  bottom 
bnaid  ikaBld  b«  clamfied,  and  nbeted  at  front 
«nd,  to  pKTcnt    it    being  forced  np  when  being 


EEPLIES    TO     QUEEIES. 

*«*  In  Ihtir  OMiTOra,  CorrttpmdntU  <rw  rHp«c<- 
yMf  H^imltd  to  mentim,  ia  *iuA  mfwiM,  tA#  Utb 
mdUHmitr  tf  (A*  fMry  iikti. 

rS7838.]— SpnJaed.  Blbow.— Ton  nuj  try  the 
fMloving  :  if  it  doe*  not  cnre  it,  it  will  do  no  harm : 
At  night  bathe  it  with  warm  water,  and  mbit. 
with  American  "  Kill  Pain  "  for  ten  minat«  ;  thii 
will  make  the  moacles  fieiible ;  in  the  moming 
bathe  tt  with  cold  water  to  streng^an  tbem.  1 
may  alao  add,  for  the  benefit  of  any  of  "  oora," 
that  before  tmging  a  little  Buuian  tallow  and 
"Kill  Pain"  mbbed  on  the  throat  increaies  the 
Sexibi]ity  of  themosclei  that  work  the  vooal  oordi, 
and  ther^oie  make!  singing  euier.  I  ipeak  from 
eiperienee.— W.  BoWLAKD  HART, 

[67898.]— Plah  CorinB  (tT.Q.)— If  the  qnerUt 
'ill  adrertiae  hii  addresa,  we  will  try  to        '  '  '  ' 
— SOTHBBLAIiD  A»D  CO. 

reply,  ■ 
not  cover  the  ground  I  indicated  in  my  qnei 
Would  he,  or  any  other  isadcr,  uy  what  i 
chemical  action  taking  place,  eipreuing  same  by 
chemical  formula?  Also  wy  what  aalt  of  linc  u 
formed  with  feed-water  of  arerago  quality  P  and 


F  I  G .  e . 


^nt,  oi  by  any  aecident  during  removal.    Fig. 
fnll-aiia   acetion  of  column,  showing  groovei  foi 
^aM,  tcnoDi,lc. 

The  lop  plate  of  glau  sbonld  bo  one  pieoe,  eut 
In  the  centre,  half  i>C  the  hole  for  feeding  to  be  cut 
out  of  each  piece. 

The  length  given  in  Fig.  1  is  for  eight  frames 
and  one  dummy,  leaving  about  JDin.  to  extend 
fur  particular  olntcrvation.  To  pitcad  the  frames, 
take  the  metal  ends  that  project  over  the  side 
between  linger  and  thumb,  and  the  framei  will 
move   eaaily.     D,  movable  glau  doon ;    C,    glati 

The  hive  may  be  placed  on  a  table  with  guide 
to  entrnnco  aguitmt  liiitlom  rail  of  aaih  or  wjndow- 
aill  or  wall,  rsrc  b«ing  taken  that  exit  fcjr  the 
li«»  coiTcgpondB  with  guide  Ut  entrance  V  F,  two 
S}  holes  covercti  with  iwrfornted  linc  on  the  top 
aide  of  Iwttiim.  All  the  glaw  except  the  diNira 
■honld  be  i,ia. ;  braig  metal  end  1  .Lin.  thick  will 
do.  J.  L.  O. 


,      -!  iiihabitonle,  almut  200,000  „,.„ 

of  which  are  impi)rtctl,  the  remainder  being  raised 
here.  Tlie  nverape  yitld  per  ocre  i»  about  leTcn 
tone,  or  233  buabela. 


what,  if  any,  means  can  I  adopt  to  prevent 
oeHory  waate  of  lino  ?— jACOBUS. 

[67417.]— Oalolma.— Since  Ur.  Oeihard  defends 
hinuelf  from  the  oonstruetion  pnt  upon  '  ' 
by  "S.  H.,"  perhaps  ho  will  be  kind  cnongh  to 
answer  the  original  query,  of  which  I  was  the 
author,  appearing  in  Ko.  1,0C7,  and  which  asked, 
"  by  what  phyaieal  properties  and  chemical  re- 
actions he  recognised  the  whil«  metal  that  will  not 
oxidise,  that  he  claims  to  have  obtained  as  calcium, 
and  what  is  the  metal  to  whit:b  charuiata  hare 
hitherto  assigned  that  name."— B.  B. 

r67475.1  —  Family  ClotheB-wuAllDK  «»- 
oUae.— We  use  at  home  the  ■■Empire  Washer," 
and  find  it  answeri  its  pnrpoec  ;  a  blanket  may  be 
washed  properly  and  on  the  line  in  three  minutes. 
If  the  clothes  are  very  dirty  they  should  be  put  in 
soak  overnight ;  tbe  dirtier  the  linen  the  more 
times  it  must  go  between  the  rollers,  which  do  not 
break  the  buttons  d9  the  shirte.  It  does  not  wash 
by  iUelf,  or  without  any  trouble,  but  it  saves 
labour  and  two  or  three  hours'  work. — W.  Row- 
land Haht. 

[S7-IBa.'1— Olllet'B  Talephone.— This  telephone 
consists  of  a  single  pole  electro-magnet,  eicitad  by 
a  battery  current  in  the  line  oirenit;  and  in  front 
of  this  is  a  (loo  blemomhranoe  diaphragm  of  nich- 
ment,  which  is  ohomically  treated  to  raalat  the 
e&ecta  of  changes  of  atmosphere, 


tbebMaULAo.  There  k  «  dteotcttkcirtadoc 
inm,  tboirt  the  •!>•  of  cm'b  thnmtetll,  (tM*d  in 
the  omtie  of  dlaphngm  and  batwiMn  the  tan 
pleosi  at  paidimaaL  and  k  HnaU  aiid«  b  oat  tmw] 
m  the  imte  piaoa,  to  allow  tbe  Utth  diM  to  be  et 
poMd  to  the  pole  cd  the  macBst.  TltotvopiaeH 
of  parchment  whtoh  foam  Uw  dlwhrafm  an  held 
between  two  flat  hnsi  rinfs,  whloh  nn  be  uOcr 
riveted  or  futtOMd  togAar  with  nnnra.  (U 
Gillat'i  lalanhoaa  thay  ua  rireted.)  The  ponh- 
ment  muit  be  wet,  or  Bl  laaat  damp,  whan  placed 
between  the  ringa,  and  thaaa  acrewed  tartly 
tonther.    Whan  d^,  tha   dinphnnn  will  be  ai 


_„ J ^ .havenadt 

upfonrof  thaaa  inatrnmanta,  and  find  theylalk 
very  fairly  welL  Two  I  use  aa  tnnamitlcn,  aad 
the  other  two  as  Tsoeiven. '  Hjy  line  i>  a  afaoct  cot 
about  100  yarda,  and  I  have  foor  N 
cells  in  drouit,  two  at  either  > 

onit,in 

and  they  b 

numbenof  tha  "E.  U."    I  believe  u 


rights  i  itw^  . ,  . 

thmk,  it  is  what  ia  oouunonW  colled  ua 
Receiver,"  described  by  Sir  William  Thnwi, 
You  must  not,  of  eonrae,  expcot  to  gat  andi  mai 
results  from  theae  inatnim«n(a  aa  jm  waul  if 
using  carbon  tiananuttara ;  but  I  bdma  Ikaf  an 
the  only  ones  wa  can  legally  make  an  and  aaa,  and 
they  certainly  an  "  better  thai)  notamg  A  aU.'— 


are  the  same  aa  for  taj  other  talaphoaaa- 
n  which  yon  nse  the  main  cinmit  on  tka  Ik 
ley  have  been  aeveial  time*  Kfi'*^  hi  tn 


[67624.1— Banjo.— There  ia  muck  iiaiinisHrii 
about  banjo  rooking  in  VoU  XXXVIH.  fie*  also 
p.  IT,  Vol.  XXXIX.  It  ia  best  to  oopy  thtlbcn- 
sions of  a  good  maker.  TuDctoconoertpitaL  Ke 
advantage  in  having  handle  hollow. — Bi-acet. 

[67626.1- OlaanlnKStoweFront.— Whatutk 
metal  and  what  colour  ia  the  bronae  ?  Then  alt 
not  sufficient  details  to  answer  the  qQery,'^&  & 

[67627.]— Btohintf  Htckel  Pl*te.— Cover  thi 
plate,  oa  in  (he  ordinary  etohing  prooeai,  irilk  a 
"stopping!,"  or  coat  of  wax  or  vamiah ;  dnwtte 
design  with  steel  or  other  tools,  and  flood  thaliMS 
with  nitric  acid  or  aqua  regia.  Soltitinrie  md 
hydrochloric  acids  will  act,  but  they  are  Intli  dent 
thannitrio.-S,  R. 

[67634.]— TaIlow._It  is  next  to  impossfUslo 

move  the  amell  of  tallow.  Somethir^  can  be  dcot 

r  melting  and  adding  a  soda  ley,   injecting  stMD 

.  the  time ;  bat  tallow  always  givea  oS  an  odoar 

hen    melted.    The    querist  shoold  look  np  thf 

subject    in    such    works  aa    Pajren's  "Indastris] 

Chemistry." — S.  B. 

[67643.]— Addm*  IiaKK*g«  Iisbda^-They   I 

o  prepared,   I   believe,   by   covering  the  laitils 

_^bric  with  paper  pulp,  which  ia   liied,  as  in  lbs 

ordinary  way  when  making  writing-paper.— &  JL 

' 57656. l-BeoondaiT  or   StoTa««  Batttdaft 

[f  this  querist  will  refer  to  the  indioea  oI,  ■;, 

I  last  four  volumes,  he  will  find  that  a  gteatdMl 

has  been  given  about  secondary  ttatteriea.    I  taA 

think  there  is  any  work  specially  devoted  to  ttim 

NCS.  DOH. 


[BTu67.]— Oyatara.— Wonld  lead  or  aias  ^ 
do?  You  should  have  given  some  idea  of  thcf» 
pose  to  be  served.  Perhaps  japatued  inn  ahl 
would  answer. — S.  R. 

[67606.]— Sawdoat.— Roth  dnat  and  shaviip 
-.■e  readily  removed  by  exhaust  tnbca,  the  eoEMl 
being  produced  by  a  fui  or  Root'a  blower. — S.  & 

[6T694J— Chinboat.— Uony  thanks  to  Jn» 
M'Ciish  Govan  for  answerina  my  ^nery  ;  I  soaiidB 

ship,  thenforc,  aa  I  said  before,  I  wish  to  haveil 
as  perfect  as  possible.    I  am  sure  both  myself  aal 

iders  would  heartily  accept  detaila  or  sMtb 

cry  little  ia  said  on  ships  and  ateamsta.  1 
may  oleo  mention  the  boat  I  wish  to  moke  will  h 
-7er  6ft.  long.— C.  GoddabD. 
[67699.]— Oange  of  the  Qreat  WoBtam.— It 
some  years  since  I  had  anj-thing  to  do  wiA 
broad-gauge  lines ;  but,  i£  I  recollect  right,  tfe 
gauge  is^Tft.  O^in.  clear  of  roils,  the  odd  ji     '  "' 


»  the  gauge  having  u 


■i«nally 


and  broad,  being  'JJin.  wide  at  tbe  top,  which,  it- 
ducted  fnnn  7ft.  3in.,  leaves  the  width  7tl.0^ia.fe 
The  width  between  the  np  uid  down  liM 
Jso  lift,  centre  to  centre ;  bnt  I  thint  ri 
present  the  Hft-  ia  measured  in  the  deal.  ProbaUl 
your  oocBsional  correspondent,  "  lU-CK,"  M 
-nnfirm  (or  correct)  what  I  haTB  Btatadj— A.  &b 
[67G1S.]  — I.OBS   of  btat*.— Tha 

fiven  by  "  J.  A.  " 
e  suffered  from 

syphilitic  1     Can  he  tasta,  mA;) 
or  all  of  following  :— IB^  "^■- 
sauDaa;  2nd,  acids,  as  vin 
or  dteia  aoids :  Brd,  sugar 


( 


\. 
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plofc^  though  I  cumot  advln  him  hoi*  imd  in 
what  direction  to  nflj  it  (the  dinetiDii  in  which 


thcnc 


m)til 


[67M6.]— Stwun-BneiiiB  FonnnU,— I  am 
unable  to  rejil)-  fullv  to  the  qnestioa  at  page  167, 
for  I  have  Dot  got  Itankine'i  book  on  the  Steam 
Bngine,  the  eqnationi  which  I  before  explained 
I  found  among  a  fair  atbsn,  at  the  end  al  hr 
"  Applied  MechanicB " ;  hut  the  foimnla  no' 
Teferred  to  i>  not  among  theie.  1  will  ti;,  bon 
ever,  to  give  an  eipUnation  from  fint  principle: 
CoDoeive,  then,  a  cylinder,  the  area  of  whoi 
•eotion  or  base  is  eqnal  to  a  (qoare  foot,  and 
within  it  a  piston  dividing  the  cylinder  into  two 
puta,  the  lower  part  filled  with  a  ponnd  of  steun 
of  thegiren  proinre  and  temperature,  the  npper 
put  being  a  complete  vaoniun,  and  inSoientl; 
Urge    that,    with   tlie    lower    part,   they  may  be 

together  jaet  large  enough  to  hold  the  Bt« "-  - 

it laa  beoonie  eipnndcd,  bo  m  to  have  tht 
of  the  vaponr  at  the  freezing  point  of  wat 
the  iteun  being  ghnt  off  from  the  boiler  will 
«n»lid,  H  if  it  were  a  gtt,  and  the  eipaniion  will 
take  place  in  accordance  with  Mariotte's  law,  the 
prevnre  diminiiihing  in  the  inverse  ratio  of  tbo 
Tolome,  the  goa  or  etoam  doing  work  in  moving 
the  piston,  which  here  mmt  be  soppoied  to  offer  a 
reiittanse  eqnal  to  the  Goal  prnnu'e  of  the  vaponr. 
If  V  U  token  to  rtpreiont  the  volnme  of  thealeam 
«t  Gnt,  JD  onbio  feet ;  p  ita  prcuure  on  a  sqnare 
foot;  r,  ita  temperature;  and  if />'  be  the  final 
praunre  of  the  vaponr  at  a  temper»tnre  of  8f 
WB  ihonld  then  have  the  relation — 
Work  inft.-lb.  =  Vji.Iog.  ''  x  hyperbolic  log.  10. 
We  have  Gnt  to  determine  V,  Now,  the  volume 
of  lib.  water  =  -Olt!  cubic  ft. ;  the  relative  volnme 
of  ateam  at  the  temperature  SST"  =  793.  Hence 
V  =  -016  X  793  =  V!-(.T1  cubic  ft.  The  preMurt 
=  4.8."i2'81b.  per  aq.  ft.    The  ten- 


urived  at,  I  Uitnk  Rankine  i 
■a7Blb.  per  iq.  in.,  which  it  hig] 
be.    If  we  u>e  this  m  the  vain 


t.  have  taken 


1   ft.-lb.  ^ 


n-7 


'  a-.10!583,    Bntlog.  [.,,^  =   l'o3TG299-" 

=  a-'oSHSjl. 

Log.2-0B.W      =    'SIA8l-i:i 

Log.  12'G72        =  l-lfiifllSa 

4,SSX-8  c  31I359aZl 


5-46980  IS 

rmala  ai  quoted  giving 


Log.  saofii 

Thna  Ifae  above  form 
2fi9-603ft-lb,  Rankine 
3fi9-'l  1 0.— M I L  V  G IITO  K , 

[67(17.i.]— Bymuno.— ToMr.  ROTTONE,— I  am 
jnnch  obliged  to  you  for  your  answer  to  my  queiy. 
I  have  tried  connecting  the  wires  up  as  shown  in 
your  sketch  on  p.  147;  but  I  get  no  better  rcsnlt*, 
mud  there  is  not  room  for  any  more  wire,  as  the  31b. 
■Jready  on  fills  the  (ield-magnets.  The  dynamo  is 
Intended  to  be  worked  as  a  shunt  mHuhine  ;  but  I 
ooiuiacted  it  in  isieB  when   t   joined  it  np  after 

rur  directions.  Binco  writing  before,  1  find  there 
a  little  less  than  Jib.  of  wire  on  armature,  which 
iiSibyH,  and  it  ii  not  wound  very  evenly.  Would 
that  make  any  diSeroneey  I  want,  if  poasiblf  ■- 
light  a  lO-voIt  lamp  that  I  have.— LabisaTE 

[67694.1— OmmilB   Cu-bon    BBttsry.— Fonr 
qnart  cells  of  the  above  would  light  a  -2^  c.p.  lamp 
«uily ;  and  if  you  have  12  cells,  make  them  in' 
time  series  of  four  each,  connecting  the  three  ei 
o»rbona  and  three  lines  together.     They  will  thi 
run  three  lamps  in  pamllel,  uc  one  lamp  three  tim 
aa  long  as  fonr  ceils.    The  best  way  to  charge  i 
OQt«r  cell,  saturated    siilution    bichromate,  with 
one-tenth  sulphuric  oeid  ;  porous  cell,  water,  with 


a  Utile 


and  a 


il  from 


[577M.]-OoIL-I  think  Mr.  W.  Taylor  mnst 
hare  made  a  slip  of  bin  pen  when  he  mentioned  in 
Uat  week's  that  the  ends  of  the  condenser  should 
lie  attached  to  the  secondary  lermlnalB.  They 
•honld  be  attached  one  to  the  pillar  on  which  the 
vibrating  hammer  is  flied,  and  the  other  to  the 
pOlu  containing  the  scicw  adinstment  fur  regu- 
latlnc  the  Tibrations.    See  oKh,  Sept.  II.— C.  L. 

[87718.7— AnimltlaB.— In  the  tables  given 
jmdn  tU  rnunhar  at  page  167  the  aDnaity  of  the 
tnibtedly    obtwned    tcom    the 


•±i.,j.. 


higher  powers  nf  r  in  the  eipaosion,  and  it  is 
kind  of  eompmmise  between  the  eqnatioDs  s 
comnomid  and  aimple.  Thns  the  unnity  tbs 
could  be  pnrchaBcd  for  £100  calcnlated  fa  ' ' 


that  for  componnd  interest  it  would  be  £19  U 

Next  with  regard  to  the  two  columns  headed 
principal  and  intorest.  The  nombert  composing 
those  colnmns  have  a  purely  artificial  construction, 
forming  a  kind  of  rough  average,  as  will  be 
dent  from  wbnt  f.)llowB.  If  wo  divide  DlOO  I,  . 
the  given  nnrober  of  years,  fur  which  the  annnity 
ia  Brantrd,  we  have  the  quotient  f  Ifij,  multiplying 
"■ ^gsively  by  fi,  6,  4,  3,  2,  l,weformthefir»t 


m  belon 


Principal. 


Consider  now  that  the  numbers  in  this  firat  columi 
are  a  rough  estimate  of  the  present  values  of  th< 
annuity,  or  the  worth  of  it,  at  (he  beginning  of  each 
of  the  ail  years.    Then  computing  the  interest  on 
each  of  them  for  a  year,  we  have  the  column  headed 
Interest.    The  column  headed  Priocijial  is  formed 
simply  by  subtracting  each  interest  m  turn  from 
the  annuity,  £19  lis.  Sd.     It  may  be  interesting 
sec  what  the  correct  numbers  are,  of  which  the 
are  given  as  an  average.    Compating  according 
compound   inserest,   neing   £10    Us.   Sd.  as  c! 
annuity,  we  have  the  corresponding  columns : — 

£  /  s™'dl 


3  1.1  01 

3  14  0^ 

1  17  It 

0  19  5 


[."i??.'!].]— OaaBappIIoB,— To"R.  M.P,"{page 
1<m).-~If  Tcnr  remarks  apply  to  this  city,  I  have 
nhwrvcd  that  the  gas  engineer  has  a 
laic  eoii«ideraUy  increased  the  pressu 
gasometers,  simultaneouidy  with  a  rodi 
price  per  1  .DOOfu,  and  ako  reduced  the  quality  of 
said  gas  for  lighting  purpases,  ns  the  flame  seems 
to  mc  to  be  much  redder  than  it  used  to  be,  and  il 
conaumora  do  not  attend  to  their  stop-ta^  and 
check  this  oitra  pressure,  especially  when  using  gu 
after  the  shops  and  "pubB"  are  closed,  thcii 
quarter's  bills  will  astoniBh  them.  Want  of  suffi- 
cient water  in  the  meter  will  caow  a  sudden  fall  nf 
all  the  lights  if  an  additional  tup  be  suddrnl) 
turned  on  full,  in  order  to  obtain  another  light. 

[57754.]  — On  Buppllo*.— Several  treatise! 
have  from  time  to  time  been  issued,  dealing  wholly 
or  in  part  with  thb  subject,  and  probably  the  onr 
mentioned  by  Lever  in  your  last  issue  is  as  guoi 
as  any  ;  but,  as  maoy  of  your  readers  are  no  doub' 
users  of  gas,  and  will  probably  not  have  the  oppor 
tnnity  of  seeing  any  of  such  treatises,  the  following 
remarks  may  not  1>e  out  of  place: — Beginning  with 
the  meter,  this  may  be  oiUier  a  "wet"  or ''dry" 
one,  both  of  which  aeem  eqnally  serviceable,  but 
each  having  points  of  superiority  over  tbo  othei 


itamped.    The  indeT< 


been  taking  ont  for  repairs  have  been  found  to  have 
had  incorrect  indexes  ;  iu  one  case  the  indicator 
was  26  per  cent,  snd  had  been  for  years,  against 
the  consumer ;  in  another  the  same  amount  agj  * 
the  goa  com]wny.  This  defect  ia  well  know 
the  meter  trndo,  and  recently  the  beet  makers...  . 
set  up  machinery  for  ooonting  the  tocth.  It  will, 
however,  be  easQy  seen  that  the  best  index  must 
lie  ime  which  can  be  checked  by  the  official  when 
testing  the  meter,  ondof  this  olass  one  or  two  kinds 
have  very  recently  made  their  appearance.  Doth 
kinds  of  meter,  fn>m  a  consumer's  point  of  view, 
should  bo  placed  in  a  cool  position  (but  not  in  one 
whore  there  is  any  likelihood  of  its  getting  frozen. 
:).  as  by  Bo  being  placed  the  gas  passe 


JWwJto-f 


through  it  in  a  somewhat  more  condensed  fc 
and  will  take  up  lessmoistnre,  and  as  a  consequence 
Icai  condensation  will  be  the  result.      The  pipes 

that  the  condensed  water  will  return  to  the  meter. 
Where  this  is  impracticable,  the  pipes  Bhould  be 
'«id  ■»  M  to  Mtiit  th«  water  to  pun  into  siphons, 

"I       Andd  ba  placed  in  convenient  positions ; 

,       '■"vld  hmrt  screw  plugs  at  the  end  to  let  out 


the  water  occasionally.  Open-end  siphons  an) 
dangerons,  h  if  placed  in  a  warm  aitoatioa  there  is 
the  possibility  of  the  water  evaporating,  and  par- 
ticularly donng  the  summer  months,  when  little 
or  no  condensation  is  going  on  in  the  pipes.  With 
respect  to  reading  the  meter,  most  gas  companien 
issue  cards  showing  how  this  is  to  be  done.  In 
reading  the  ordinary  index  tor  the  firrt  time,  put 
difwn  0  0,  then  take  the  number  to  which  the  right' 
hand  finger  points  [if  btlicetn  two  numbcri  UieD 
take  the  lomul  one,  thus  if  between  7  and  g  take 
7,  bat  if  between  9  and  0  take  9  as  U  is  really  10), 
and  pnt  this  to  the  left  hand  of  the  0  0  thns  7DU. 
Neit  take  the  lowest  number  to  which  the  next 
finger  to  the  left  points  (or  if  between  two  number* 
do  as  above  described),  and  put  this  to  the  left  of 
the  previous  number,  thus  2,7W,  and  (bo  same  with 
the  others,  if  any.  There  ia  no  mysterr  at  all 
about  it;  neverttaeless,  the  writer  recently  comd 
acroaa  a  plnmber,  who  had  been  at  his  trade  foC 
fully  five  years,  who  actually  confessed  when  put 
to  the  test  that  he  was  nnalile  to  read  one.  Ho 
wander,  then,  that  the  pnblic  generally  arc  not  ai 

other  points  connected  with  meters,  siie  of  pipes, 
Ac,  that  cannot  be  entered  into  in  a  letter  such  aa 
this,  which  ia  only  intended  to  touch  upon  matters 
which  the  writer  believes  are  of  the  most  general 
interest.  Now,  with  respect  to  the  amount  of  light 
obtained  from  the  combustion  of  gas,  rapid  strides 
■nt    years    been    madcj  as  the  legal 


ttandards,  which  ir 


i  the  best  rosnlta, 
the  regenerative 
■pe.  By  their  use  the  light  in  some  cases  is  mora 
than  doubled  with  the  same  consumption  of  gas. 
This  citraordinary  result  is  attained  by  causing  the 
air  for  combuBtion  with  the  gss  to  become  very 
highly  heated  by  coming  into  contact  with  the 
surfaces  heated  by  the  escaping  prodaets  of  com- 
bustion. These  regenerative  lamps,  howover, 
require  a  globe  a9  an  integral  part  of  their  con- 
stroction,  and  without  this  they  are  useless.  They 
also  require  viiry  careful  regulating  as  to  quantity 
and  quality  of  gas ;  otherwise  the  li|jht  will  not  bo 
of  ita  proper  intensity,  or  smoke  will  be  formed. 
They  also  give  ont  a  great  deal  of  heat,  so  that, 
altiiou^h  they  are  very  efficient,  they  require  more 
attention  than  the  public  aa  a  rule  care  to  give. 
For  general  osc,  therefore,  the  ordinary  union  jet 
or  slit-burner  (not  eiccpting  Argand's,  which  have 
done  good  service)  will  long  occupy  tho  foremost 
place.  OB  by  the  use  of  the  best  of  these— i.e.,  those 
particularly  adapted  for  the  quality  and  quantity 
of  gas  intended  to  ho  consumed — very  good  resulta 
are  obtained,  little,  if  any,  inferior  to  the  standard, 
and  In  many  cases  double  those  at  present  in  use, 
which  are  put  on  by  men  having  no  special  know- 


..     ^_  got    the    heat    value  oat 

of  the  gas  for  money.  To  do  BO,  the  gaa 
should  issue  from  the  burner  at  a  very  low  pres- 
sure,  a  fraction  only  of  that  at  which  it  is  usually 
supplied  in  the  miuna;  and  very  probably  the 
reason  of  the  hissing  noise  at  the  bomor,  mentioned 
by  "  B.  M.  P,"  was  that  the  tap  had  been  to  some 
Bitent  closed  to  prevent  the  gas  issliing  at  too  rapid 
a  rate.  It  would,  of  course,  hiss  if  too  great  a 
quantity  of  gas  were  passing,  and  great  waste  bo  tho 
result.  Now,  a  burner  to  consume  gas  sapiilied  at 
■ily  have  the  holca 

H.p.« 

,.., led,  having  regard  tt   ^_ 

liness  of  the  flame,  and  it  has  been  found  by  long 
eiperionce  that  the  nearer  smoking  a  flame  ia  the 
light  given  is  greater;  but  u  this  principle,  if 
carried  too  far,  woold  give  ns  eitremely  Hsbby 
flamea,  a  medium  has  to  bo  struck.  For  good 
street  lamps  the  flames  may  verge  upon  smoking  ; 
but  where  there  is  the  slightest  draught  the  flame 
lore  aetivc,  with,  of  course,  a  conrrequent 


It  is  not  the   writ 


diminution  in  light.  Again,  fur  instuicc.  a  flabby 
flame  cannot  be  tolerated  where  writing  has  to  be 
done;  batforthe  general  illui  '  '' 
'  "---f  the  flame  is  Bur 
bottom,  called  n 
less  active,  and  nearer  its  moiimum  of  light,  may 
with  advantego  ho  tiecd.  ArgandH,  on  account  in 
their  steadiness,  ore  very  often  used  for  writing  by. 
To  insure  the  proper  pressure  of  goa  to  the  bnrners, 
what  are  termed  "main  govemora"  are  very  much 
in  vogue,  and  where  a  large  quantity  of  lighte  are 
dependent  upon  them,  they  are,  perhaps.  Sic  beat 
'-vestment  that  could  be  m.ide ;  but  for  the 
linary  consumer,  with  his  live  or  six  lighta  at 
the  moat,  what  are  termed  ■'covcmor  bamera "  are 
nn  questionably  tho  best.  These  ImmcrB  contain 
ia  their  interior  an  arrangement  whereby  only  the 
jarticolor  quantity  of  gao  for  which  they  aro  oon- 
itructod  is  allowed  to  pass,  whatever  the  pressure 
It  which  tho  gaa  is  supplied,  so  that,  in  purohaaing 
these  the  siic  should  lie  stated.  Thus,  a  No.  5— 
..e,  fift.  per  hour,  with  ordinary  gaa,  will  light  very 
Jairly  a  room  12ft.  square,  and  is  a  very  common 
siie  ;  Sos.  4  and  3  arc,  however,  in  rot|ui»ilioii  by 
the  more  thrifty  pcopto.  I  would  just  say  in  oon- 
clnsion,  that  the  simple  hissing  of  a  burner,  onlMl 
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ati(nd«d  bv  Mrpiiks,  b"  Ut  ipcrt,  U  no  criterion 
vluMTer  that  the  I'tirner  JAwutefal.iuithsbiHiiiK 
ii  TtTj  iifiea  not  U  the  burner  it  all ;  but  Ht  thc^ 
tap  :  thu  ran  mdilv  be  verilied  b;  taking  (lO  the 
bnniir.— flASUiiBf. 

[  ,i77.«fi.]— To  Mr.  Wlmahnnt.— I  nm  sorry  that 
IBT  qnervBU  been  »o  badlj  trurdcd ;  but  1  meant 
lo'be  at'nplicit  a*  piiuili'lr.  Ny  nrutrali'en  are 
iiied  in  the  manner  recom mended  anddcacribed  bv 
yon.  I  have,  fin™  my  quen,-  wai  inaerted,  got  mj- 
maehine  to  trmk.  bnt  it  wan  a  very  frmty  day  and 
dry.  I  only  increeded  in  getting  aparks  about  liin. 
long,  and  there  aeemed  In  be  a  great  leskagc  acmu 
tie  platen  lii  Ihe  braaa  buwea  on  n-hich  I  hate 
mounted  my  IHiin.  plalca.  If  yoti  think  thitt  the 
boues  are  at  fault.  1  will  replace  them  with  vronden 
one*,  aa  there  Hems  to  be  nu  other  fonll  with  the 
machine.— C.  P.  C. 

[i77o7.]— To  W.  H.  Savea  or  B.  Bottona.— 
I  am  Eocry  I  cannot  helpy>iu  in  tlm  cam,  aa  1  have 
had  no  experience  trith  Bmiill  dttiUDUe  giving  no 
],igb  an  E.M.P.  (tID  tuUh).  I' fancy  you  muiit 
have  made  a  niietake.  In  your  query  yon  ftate 
that  KHJ  volta  and  nine  niupi'rei  are  rciiuired  to 
nin  eight  lU-c.p.  lamps.  The  lampt  yuu  pruRwa  to 
lue  must  be  very  waiteful  vf  current.  I  haic 
always  fuund  50  volt^  and  six  anipcTea  ample  f<ir 
eight  Iti-c.p.  lampp  ;  and  with  one  ampi'rc  tu  each 
lamp,  they  are  run  fur  above  their  niirmal  eandli~ 

ewer,     if  a  5'i-volt  luachiiie  will  du.  I  will  du  my 
It  to  help  yon,— \V.  H,  EavE:",  Coventry. 

[jTTM.l- Oramme  Dymuno.— T(i  Mil.  ]!0T- 
TOSE.— Sucb  ailynaui.j  nhuulii  have  field  mngni-la 
abuut  gin.  lung,  Uin.  thick;  ring  armature  nliiiut 
Sin.  diameter.  L-t  about  -lib.  i>f  Nu.  I(i  on  the 
fielda.  and  aliuut  lib.  d.c.c.  Xu.  ^u  un  (liu  armature. 

— S.  llOTTOSE. 

[■'i7771.] — Oonunonplace  Book. — 'i'he  genuine 
old-fasbjiineil  '■  cummiinplitcc  IhhiIc."  as  1  nndcr- 
Btand  il.  is  a  sort  <rf  "waste  IkiciIc,"  or  journal,  into 
which  go  down  all  sort  ut  mi'reil«n<'i>nB  irropn  o( 
information,  or  Mean,  one  after  anothrr,  jxiht  a> 
partienliu  order.    It  answcnt  to 


th. 


ane  Look''. 


rehnuK.    This  H 


down  inatantly  with'int  luaa  nf  time  in  finding  . 
laitable  plare  or  snlFject  tii  ela»'  it  under,  and  ll 
wUl  suit  many  bu«y  ptuiilu  l^-t  fw  that  very 
reason  only.  Now.  in  busiiiei'H,  the  "jiiumal"  [na 
it  ii  now   gcncmlly  called)  impliea  a  ledger  intii 

proper  aceunnt  anil  place,  hut  (in  nine  cases  nut  iif 
ten)  the  entry  ii  not  rcmipicii  in  rxteimi,  only  the 
gist  of  ii  is  entered — to  wit  (in  cmnmcrse),  date, 
amount,  due  dale,  anil  reference  fiiliii  of  joiimnl, 
sii  that  the  full  particulars  may  be  instantly  re- 
ferred t".  Use  eiBctly  the  same  system  with  yr)ar 
coromonnl.icu  book,  or  daily  "  journal,"  of  facta  and 
ideas.  Have  a  ledger  or  index  tu  it  (fm  Ihe  Ivflger 
af  cmnmercc  is  really  rin  indci  tu  the  jriumals),  in 
which  open  an  aceintntf.ir  each  subieGt  cit  branch 
of  a  inl.ject  .it  yonr  discretion,  imly  use  a  little 
GonaidetBtiun  Krf'l,  anil,  abiive  nil,  leave  vlenty  of 
apace  in  your  Inlger,  hi  ns  to  have  as  little  Irnns- 
lerringof  ncconnbiae  pi^sihlc.  t'ommercialpeoiilo 
will  konvr  vrhut  I  mean;  ymt  mny  have  eniUcFS 
ioaruii2i',  I'll!  a  aiantaat  vhiutge  at  lednera  in  a 
nniianee — hence  the  large  nUe  gcnemlly  nscil. 
Beside*  thiK.thcro  is  alwaya  an  index  to  the  ledger. 
Have  the  same  tu  yunr  "ledger;"  this  in  really  an 
index  to  an  index ;  1>iit  no  far  from  eom|Jieating 
matteiii,  will  save  endless  time.  I  mean  vuu  to 
have  n  large  index,  like  a  ledger,  in  which  each 
■nbject  will  have  a  anfficEcnt  nuraljcr  ot  pagea 
devoted  to  it,  and  these  ptgvti  will  be  an  indeK  tu 
the  enttiro  in  the  journals,  only  a  somewhat  ex- 
tended index  with  short  luirtiuulaTS  of  each  entry, 
besides  the  folio  whiTC  it  may  lie  found,  so  that 
one  may  jndge  inrtantJy  which  entries  are  likely 
to  bear  on  the  anbjei-t  coriuirpl  without  having  Ui 
turn  up  and  refer  to  each  of  them.  Then  at  the 
beginning  of  thia  book  will  be  a  Mniple  index  (jiiat 
as  in  a  ledger)  merely  showing  the  folio  where  the 
extend'-d  index  is  bi  be  found  in  tlie  iHMik.  An 
eiimiile  will  show  best.    Hay  1  wish  to  refer  to 

Stiunlars  of  the  "Chroniidcik,"  an  instrument 
getting  time  from  the  enn,  described  in  "Onra" 
some  time  ago.  I  have,  we  will  say,  ntterly  for- 
gotten its  name,  but  I  tnm  np  my  index  imder 
^  Time,"  and  am  referred  to  page  Sill  in  my  Icdgei. 
I  run  my  eye  diiwn  vailoni  Nfrrcncea  — '■  mean 
time,  origin  of  term"  ;  "equation  of  time,"  "Paria 
timc,""tinicfnnn  JupitcraaDtellitr?',"and  an  on; 
bat  n«  ()hrunodeik — these  short  hoadinm  hnve 
Mved  me  turning  up  all  nhosc  lirelcvant  entries  in 
mj  jonfnala;  but  it  was  very  lazy  of  me  not  to 
Index  Chnincxleik  nndur  this  heading  of  "time." 
However,  I  know  it  must  lie  found  nnder  "  scien- 
tific inMmments."  ao  refer  to  index,  and  am  sent 
to  page  IM  in  ledger.  Here  there  in  a.  very  long 
list  to  wade  thmngh,  but  an  earh  rrferenec  has  a 
short  description  or  digest,  1  run  thnmgh  it  inuckly 
withoot  referring  to  u.^leM  entries,  tiff  1  awWcnly 
espy  "  Chronoileik,  instrument  tot  getting  time 
from  tun  by  two  observatiimii,  before  anil  after 
noon,  aelf-adjnsting,"  which  laat  word  would  let 


Lt  of  jotting  down  thinga  right 
a*  they  torn  up,  keep  ulso  a  ''ledger"  to  it,  i«it£  an 
alphabetical  iudei  at  beginning  tu  refer  yon  to  tbe 
subject,  and  under  each  suliject  a  list  of  references 
with  short  particulars,  tn  the  various  entries  in  the 
juamalB.  Let  tlie  "ledger"  be  a  good  iLie.  and 
leave  plenty  of  space  fur  each  subject.  It  is. 
however,  worth  consiilering  whether  it  is  not  worth 
while,  in  many  canes,  not  lo  enter  things  higgledy- 
piggledy  all  in  one  Isxik ;  bnt  rather  to 
give  mote  space  to  ea/'h  mibject,  and  to  enter  each 


BubjcEL     It  has  it 
the  principal  adra 


iage  bei. 


Uiiadvaiitn;.'!'. ;   1.  That 

icH  of  hmU  iiii  hand  all 

leave  proper  piiuco  fiir  nil  sulijccti 


IXv 
though 
jiarticu 


d  iU  drawba< 

Va 

nnt. 

u  have  it  all 

ects.    -2.  UUnnt, 

.lunda  paradi«ical,  -  .  - 
lar  uutr.v,  frivm  the  number  of  pages  that 
to  turn  over,  and  the  alsicnce  of  the  hhort 
headings  or  a'litrnctii.  and  even  if  one  puts  short 
lieadinss  written  lioldlv.  tbey  do  not  fullow  each 
other  dosely  and  cinnot  lie  glanced  throngh  so 
i{iiiokly.  :l.  It  is  abDO!^  iminasihlc  tj>  know  what 
Bl>ikCD  U>  leave  each  snbjcet.  4.  A  anbjcct  looks 
vi:ry  mixed  and  confusing  when  it  grows  tn  large 
dimensi'ins.  fi.  An  entry  can  only  go  under  one 
heading,  and  though  one  mny  pat  a  short  reference 
to  it  under  nn-itJier  heading,  this  reference  is  there 
swamped  in  a  lunB-i  of  other  entries  written  in  cJ"- 
>ini".  Andlanllv,  this  Is  not  n  "onnmonplaee" 
)x/iik  nt  all.  Still,  it  is  worth  while  to  devote  a 
special  book  to  special  prominent  snbiects  [snch  as 
one's  buaincsa  or  prolo'sioii  |,  but  Veep  up  the 
ledgorsviitem,  with  jilenty  of  room  fw  each  Bub- 
jcct.  and  an  index  "T  "  fnbjecl*  "  at  beginning.  An 
ordinary  nnalIi^h  ledger  without  colomns  serves 
wcU  for  (his.- Stlll-MAS. 

-Shunt  Dynuno.— Til  ^'W.  H,  JV— 
.  lanHiis  iKTfcntiy  unilalileforpharging 
accumiilaliiCB.  Tlieri-  is  no  ii|>eclid  tatio  between 
t-he  res.  of  battery  Hud  dynamo.  The  battery  must 
have  a  rea.  eonsirlerably  fvis  than  thcdynamo.  The 
lower  tbe  Tcsistanec  of  thebatterv  the  more  efficient 
will  it  be.  The  rcii^tauee  ot'j.'i  cells.  Caking  a 
charging  current  of  lICi  alIt|l'-rv^  and  hnving  capacity 
of  ^Ki  ampi-re-hourii,  would  1h!  aliout  It'U'J  tJim,  The 
di-naniD  must  of  onirse  have  an  K.M.F.  a  few  volti 
.  of  the  Lalttry.— W.  H.  EAVBd, 


[577T«.1-S 
Te»,  the  -Ij-nii 


[G77S8.>-ElMitTio  B«U  Atttltm.— My  uaeot 
thanks  to  Hr.  Bottone  ajid  "  Bigma  "  tat  tAeii  kiod 
'"~     Ai  Hr  Bottoae  ofiuatoimd  ■ 


action  for  prsctieal  porpoeet,  and  ehonld  be  gnto- 
ful  to  him  and  to  others  for  any  anggeitiaui  tbty 
may  feel  disposed  to  give.  1  znaf  intonu  Hi, 
Bottone  that  I  shall  require  to  plaj  "  fall  choidL* 
and  should  like,  if  poeiible,  to  work  the  wholt 
anongcment  with  one  large  powarf  ol  hmaaj^^, 
B'BYEH. 

[&77iM).]_Bnrty  Boiler-— If  "J.  W."  wiUat 
vertise  his  sddresa,  1  will  lend  him  particular!  id 
a  certain,  eimple,  and  permanent  cnre  for  Chii 
domestic  trouble,  whieh,  though  only  iff  ttcent  in- 
troduction, has  nlreadv  to  toy  knowledge  eCecM 
curca  in  many  hnudreds  of  casea  about — ACCRIIC- 

[o7;90.]— Runty  Boilsr.-^Thanka  t 
ing"  for  hi»  suggesting  gaa  tar,  burgundy 
oil,  and  resin.  Could  he  say  irhat  kind  of  oil  ?  la 
whether  it  is  the  mixture  or  the  pipef  that  isheitti 
to -too' Fahr. ;  is  it  nut  the  latter?  And  UMii 
pipes  are  uuutly  for  water  maim  where  culd  wiHT 
omy  Sows,  if  he  knows  whcthei  it  will  answcrftr 
hot  np  to  boiling  point.  If  I  know  the  propurtiiaa, 
might  experiment  on  a  piece  of  metal,  and  alio  u 
to  its  flavouring  the  water. — J.  W. 

[57Tit9.]— DyiUunO.^An  error  has  alippadinii 
the  dimcnaiuns  of  armatare,  diameter  of  wiuck  k 
4jiin.  In  your  rejdy,  yuu  ftay  wind  armstiiR  >itb 
llli.  Xo.2(J;  tbiB,  tome,  seema  altiqietli«  too  little 
fur  onvli  a  large  one.  so  before  windicf  ilwa^  I 
had  better  call  your  attention.  PIcbh  ny  if 
former  quiLntitiea  and  nnniliera  will  be  ririil,  or  if 
armature  qnantitv  be  altered,  sav  if  liela  leqaiKi 
atteriugalso.  Should  also  lie  glaii  toknowiithtBt 
instructions  are  for  aeries-ivouiid  micbine.  W31 
report  resolta  thurlly.  Also,  does  it  matta 
whether  pulley  ii    ~   — 


Cove 


f  tha 


,]  —  Tracing  Papar.— The  paper  is 
genemlly  fastened  ibnvn  liy  drawing  pina,  or  it 
may  be  gummed  or  glued  round  the  edges;  in  the 
latter  cane,  the  tracing  iinjiiT  ahoiiid  lie  sufficiently 
large  to  allow  the  gummed  luarain  tn  be  cut  off 
after  tha  trncini;  in  hiiishi'd.  ft  ben  coloured,  the 
tracing  should  lie  allowcl  hi  get  quite  dry  bcforu 
cutting  off  or  taking  out  the  pins;  this  wi" ' 


the  h 


IJrawin; 


0  drj-. 


front  glnied  fuei 

paper  sbould  he    .  _ . . .     _ . 

printing  is  put  im,  and  nlluwed 
tracing  paper,  and  mwt  [Hrchni. 
awkward  to  eolonr  ii{)on.  e:^ciHlly  if  a  largo  aur- 
faee  Is  tu  )h?  eovered.  a  dni]>  of  liriniil  ox  ^1  (ace 
"Hate  Column")  woi'ln  miracles,  and  will  canso 
the  colour  ti>  flow  freelv.  Keep  the  brush  well 
filled,  start  nt  the  top  left-hand  corner,  and  work 
quicldy  along  the  top  and  downwards,  having  yonr 
drawing  lioard  on  a  gentle  slope  ;  keep  a  sheet  of 
blotting  paper  under  your  band  to  tike  the  surplns 
colour  from  your  brush  when  towards  the  finish. — 
ABCniTECTL'^. 

[rm63.]  —  Iijiuaat)-~Ti>  MR.  DoTTOSE  OR 
OTHEfttl.— Take  my  ailvice,  and  do  not  build  it. 
You  would  use  half  the  niwer  tisnimitted  to  the 
pulley  in  exciting  your  l^.M.'s.  In  a  good  modem 
dynamo  the  current  used  to  excite  the  Gelds  is  u 
very  small  fraction  of  the  whole.  This  svstem  was 
used  some  yeara  liack  to  obtain  a  steady  E.M.P., 
but  it  fail<-d,  as  any  one  who  knows  anything 
about  dynamos  would  at  once  hx,  Snppoke  the 
■peed  and  the  current  sent  round  the  F.M.'a  to  be 
kept  perfectly  regular,  then,  as  the  external  reEist- 
ance  is  lowcied  and  more  current  allowed  to  flow, 
the  E.H.F.  of  the  miuhine  fulls,  and  continues  to 
fall  so  limg  OH  the  current  is  increased.- W.  H. 
BAVKH,  Coventry. 

[[i77KT.]— IndncUon  CoU.— 1  do  not  think  the 
iron  tube  a  good  thing ;  its  place  would  be  better 
occupied  bj  wire.  The  diameter  of  core  is  ratJier 
■mall,  on  which  account  I  should  say  41b.  of  No. 
RG  would  be  enough,  and  I  shonlil  certainly  advise 
winding  it  in  discs  us  recommended  by  "  Inducto- 
rium,"  and  as  in  my  invn  eoil,   for  description  of 

aad  better  than  the  old  plan.  The  secondary  should 
not  occupy  more  than  'rin.  of  the  middle  of  tbe 
core,  and  would  pnihnbly  give  over  6in.  apark,  if 
the  other  partn  .iru  right,  with  five  Urove  c«U*<— 
J.  Bbowk,  Uclfaat. 


iifij 


[,')7i*o:!.]— Amateur  Photosrapliy. — I  (an  n- 
commend  a  simjile  toning  hath  oonsiBting  ot  aktf 
OK  nincb  bicnrliunati'  of  soda  as  will  oTerashiliiK^ 
hea|inl  up.  melted  in  about  lOoi-  of  warm  wiH, 
added  to  I  jgr,  chloride  of  gold.  Prints  not  to  bt 
eompletely  wa»he<l  before  Leing  twined.  If  qnniM 
dues  n.>t  tuccei'd.  1  shall  be  pleai<Dd  l»  tone  nac 
prints  for  him  if  he  will  send  them  to  me,  in  ndo' 
to  see  if  his  paiier  is  all  right.  Does  be  prist  dait 
enonghl'-C.  J.  llYAN,  Vcntnor. 

[.'i7S'^.]—Siftiiiff,— Would  not  a  double  wiA 
tub  suit  yonr  purjioie,  if  arranged  somewhat  in  Ifa( 
fuUowing  manner  J*    The  powder  being  ran  iolc 


OUTLET  fOR  COARSE. 


OUTLET  nW  COURSE 


No.  1  tub  with  a  large  quantity  of  water,  the  i 
ughly  --*-"'  ■-:---'_    -' 
which   Bjrc  bat  I 


led  by  moving  and  it- 


central  shaft,  and  nwved  by  handli    , 

Then  rest  ten  minutes  if  substance  isfioe,  aod^L 
gr.  about  2'u ;  afterwards  run  the  Sue  fluid  ol  if 
plugs,  taking  out  t<i]i  one  first,  and  so  on,  into  tk 
Ko.  2  tub;  re]ieal  the  washing  here,  iind  acttlr 
agiJn  alxiiit  ten  minutes,  then  run  olt  into  unL 
The  coarse  is  let  out  uf  the  wa!>htul>a  by  ■  ping  U 
the  side,  which  iri  placed  lower  than  the  ollien,- 

PoTTBRY  Tech. 

[678l!'i.]— N.E.    SoUway    ZnglsH.— ThMt 
engines  will  1h'  some  of  the  finest  in  the  w^ 
and  are  called  "  Tonnanfs  Eipress  Kngine."    Ok- 
meter  of  body,  7ft.  Jin. ;  wheels  (leaders).  >lfb  S^; 
wheels  (centres ).  fift.  >^iu.;  wheel  base,  ISft-Ki.; 
cylinders,  18in.  by  24io-;  boiler  presaure,  1401* 
BO.  in.;  heating  surfaoe,  1,400ft.     Tha  tradu  M* 
wheels  aft- Cin,  liiametcT,  with  steel  ulSK    It«B 
hold  ?,HOu  gallons  of  watar  ud  8  taw  ot  adl 
Weight    of    engine    in    itaam,    It  tOMij    tH^ 
L>H  tons.    On  tri:.l  trips  thn  -"r^li  K  m^ 
m  milei  an  hour.     They  vUl  TOB.  fMa.  4 
Edinburgh  and  i  iiw  versa  in  v         •< 
takes  two  engines  to  aooompl' 
,  BCIG  MAcraUAX. 


.\. 
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tS.]  ^Dynamo*.— For  oMfalnw  of  moh  ■ 
1m,  to  be  lusd  igBinit  >  oonitAiit  nwlituiiM, 
■  no  great  adruUag*  ia  iiun;'  a  ahunt  wind- 
L  Sumsna'  H  umatore,  tuniosted,  civu 
lOd  lendls.  If  joa  will  con»nit  my  book, 
Dynamo :  How  Made,  and  How  need,"  joa 
Id  erary  detail  u  to  winding  and  propoc- 

Tha  dynamo  ahonld,  however,  T  -  ■  - 
.  largo  again,  and  the  wire  on  th< 

inatsad  of  So.  20.— S.  Bottoxe. 
26.]— Tlia  "  Qeneata."- The  toUoiring  di- 
ms are  taken  from  Qie  FirlJ ;  I  give  thoae  of 
bjui"al«o: — 

I  on  water-line    ...      81ft.    '  ...  81-Olft,' 

15ft.  ...  2aft. 

13ft.  ...  8ft,  Bin, 

111  tona.  ...  105  torn. 

70tona.  ...  37  toni. 

i  (oiu.  ...      17  torn. 

62ft,  ...  B9ft, 

47tt.8iii.  ...       42ft. 

70ft.  ...       7Cft. 

Tit  outboard Sflft,  ...  40ft. 

ikerboom 6;<ft.  ...      64ft. 

il  yard 4aft.  ...      46ft. 

Meararemanti  for  Sailing  Leoi^. 
Ceneifo.  Puruan. 

eight  97-30        ...     10301 

afi    46-00         ...       47-00 

u*  140-60         ...      144-06 

ilarea    7387  ...     7982 

,W.L Bi-60         ...        81-01 

4l  length    83-05         ...        88-86 

'ield  continues :— "  It  will  be  noted  that  the 
fork  Yaoht  Clnb  kaa   nude  the  water-lina  of 
eiutta  Tin.  lon^r    Uian   the   Y.It.A.      ~' 
:enicnt  of  Funtav,  it  will  ba  Been,  ia  pi 
[le ;  we  are  inclined    to  think  that  thu 
:e,  and  Uiat    120  tooa,   as  firat  snaoniii;iiu, 
benearec  the  mark."     The  aenrila  wu  boilb 
•arB.  Henderson,  Ulaagow. — BOWLINO. 
127.]— DfwKilTlnB  Alloy  out  of  Qold  Sins. 
I  broab  the  ring  in  hot  Boapsude,  then  make 
in  a  spirit  lamp,  then  dip  it  in  nitric  acid 
arta,  water  one  part,  for  about  ten  eecondi, 
rinie    in    wafer,   then    bruab. — OSB   THAT 
i. 

127^— DiaaolvtnK  Alloy  out  of 
— It  the  ring  is  I.^  earat  or  upwards, 
coloored  by  boiline  in  eolaurinaf  n 
bi.  aalt,  2ai.  alum  in  powder,  and  4i 


. rira  oontaini  rather  more  tujma 

tl^  Nob  1,  andhaa  its  ends  brought  out  s^paratoly 
and  joined  to  the  lama  teimiaali  aa  So.  I ,  eo  that 
Uie  pair  work  in  parallel  circuit  or  tnultiplf  arCj  the 
reaiatanoe  would  than  be  rednoed  lo  aitogivaa 
mnefa  greater  currant  thronch  a  low  reiiitanca  bu- 
twaen  the  terminals.  This  doci  not  apply  to  npurk 
disdlurn,  beoauae  then  the  reaiatance  between  Ihi- 
terminals  is  >o  high  that  we  may,  roughly  ipi-nk- 
ing,  neglect  that  of  the  wire,  and  henoe  the  spikrk 
length  la  air  is  increased  by  increasing  the  length 
'  secondary  in  leriea.— J.  BboWn,  Belfast. 
[67834.1— Eleotrio  Uffht.— A  central  chande- 
lier with  five -20-oaadle  power  Swan  lamps  would 
do  this  effectuallv.  A  small  dynamo  and  gas- 
ei^ine  wonld  >n|iply  the  neDessary  cnrreot,  Total 
aipenae  of  plant,  about  £'>0. — S.  BoTTOKE. 

'WorUnB    Load  of    Ohalns.— Safe 
ia  eqoal  to  diameter  in  eighths  of  an 
inch    aqnared  and  divided  by  9- thna  W  =  -— 


fin.  and  tin  chains  i    ji 

Mdeiworth's  Pockets 


Take  for  example 
8x8  =  9-^9=1  tun, 
-^  9  =  1'77  tons,     Jjook 
boot— X. 

[57835.]— WorWnt  Load  of  Chalna.- 1 
fallowing  IS  a  role  for  finding  diameter  of  iron 
given  lo£i,  or  vice  versS  :— 

D  ^  Diameter  in  eighths  of  an  ineb. 

W  =  Safe  load  in  Urns, 
Then      D  =  ^9  W; 


If  d  =  Dii 

then        W  =  7-1 

The  table  below  gives  working  loads  of  ohaios 

from  lin,  diam,  to  1  jio.  diam.,  advancing  by  ~-~ 

teentbs  to  I  in. 

Diam,,  in.        Load,  tons.;  Diam.,  in. 


-A 
■70 


n 


Load,toi 
4-B3 


6-25 


.  which  place 

kettle  boiler,  and  keep  it  boiling  as  near  as 
le  at  the  thickncsB  of  cream ;  vhen  getting 
ick.  add  a  little  boiling  water  from  time  to 

The  ring  having  been  thoroughly  cleaned 
ee  from  grease,  is  suspended  from   a  bit  of 

or  soft  platinum  wire  fastened  to  a  bit  of 
and  boiled  till  the  required  depth  of  colour : 
ed  i  then  wash  oS  in  hot  water,  using  a  sti: 

soap,  and  oarbonato  of  soda,  and  diy  by 
ig  in  a  bag  of  hot  boxwood  sawdust.  If  the 
I  under  15  earat  it  would  be  beat  to  give  to  i 
og  jeweller  to  finish,  either  by  pcdi^ing  oi 

l'2S.]— Sprained  Blbow.— It  is  probabb 
ou  are  suffering  from  a  slight  dislocation  of 
int  of  the  elbow.  It  is  therefore,  a  case  for 
eoTK  with  whom  you  had  better  communicate 
ut  further  delay.     Your  elbow  never  will  be 

until  the  joint  is  placed  in  its  proper  loca- 

lu  such  a  case  aa  this  bathing  is  of  no  use. 
o  not  atalawhethor  there  is  any  inflammation 
it,— G.  Prybb. 

128,]- Svratned  Elbow,  — After  you 
Lod  your  elbow,  waa  it  put  in  a  spliut,  or  your 
lat  in  a  sling?     Can  you  fully  bend  your 

(without  jerking  or  twisting  it)  without 
[  yourself  much  pain  ?     The  most  probable 

(n  your  pain  is  that  the  adhesion,  which 
s  forms  ronnd  a  joint  that  has  been  rested, 
■es  to  be  broken  down.  Bead  "  Some  Com- 
Jtiuriea  to  Limbs,"  by  B,  Cotterell,  published 

&.  Lewis,  I3i:,  Gower-Btreet,  W.C.— C.  H. 
m.}— ludnotloii  Ooil.— It  does  not  follow 
the    secondary  current,    as    measured    by  a 

aa  tested  physiologically  by  the  shock  pro- 
,  will  be  increased  by  the  addition  of  more 
in  aeries  with  the  first  portiun  {  on  the  con- 
it  may  be  decreased.  The  current  in  a 
ilary — aajr,  one  mile  long — is  proportionnte  to 
— ' "*~"  force,  divided  by  the  resistance 


lib  atmtfn«Ua  flald.'  Adding  anotbeimile 
a.  tli*^=XZ.H.  hot  Bol  the  BJLF.,  linM  wa 


[67835.]- Wotkinff  Load  of  ChainB.- Th< 
rule,  acctnding  to  Holesnurth,  for  Safe  load  oi 
-haina  is  as  foUowa : — 

D  ^  diameter  in  eighths  of  an  inch. 
W  =  s»fo  load  in  tons. 


d  —  diameter  of  iron  in  inchea. 
This  table  of  safe  working  loads  is  also  g. 
Diam.  in         j_„,,        Diam,  in        , 


»e 


Messra.  Brown,    Lenox,  and  Co.  j 

strain  of  chains  aa  follows  :— 
Diam.  of  cable        Stud  chain      A 


character  of  the  electriojty^-J.  1 

[57838,]— Indaotion  OoO.— I  ahould  strongly 
.  IviiB  "Novice"  to  get  Sprague's  "  Blectricitj," 
9tom  it  ba  will  get  afi  die  practical  information 
le  aak*  for  and  &i  iDore  besides — an  undentand- 
iDg  of  the  reasons  of  thiuga,  of  far  more  import- 
inea  than  tha  mere  rule  of  thumb  directions  neoea- 
iMij  to  obbin  one  ciroumscribed  object. — J, 
BsoWH,  B^lbst. 

[57810,]— Btahronuit»Battary,—The  exciting 
3md  ia  made  by  dissolving  powderod  bichromate  in 
■  lot  water,  the  proportion  being  about  2o£.  bichro- 
aate  in  1  pint  water.  When  cold,  add  anlpbnrio 
iicid  in  the  proportion  of  1  port  of  acid  to  12  parta 
bichromaU  solution.  /The  addition  of  the  acid 
y;ener>tes  heat,  and  when  the  solution  is  again 
i)old  it  is  ready  for  use.  The  charge  will  Veep  in 
the  cell  for  a  considerable  time  with  the  line  raised 
and  the  battery  will  be  always  read^  for 
its  action,  however,  is  not  long  sustained, 
as  it  fails  very  fast  within  an  hour ;  bnt  raiaing 
and  lowering  tha  lino  restores  it.  It  ia  a  very 
useful  battery  where  apowerfulsnrreat  is  required 
for  a  abort  time.- Bobadil, 

I,]— Praparod  BmalBlon,— If  you  wish 

le  a  Buccossful  photograpber,  you  ouht  to 

t  make  all   your  preparations.     I  do  not 

IT  own  chemicals, 

leam  to  do  that ; 

j_„. ,  and   all  the  manipulatory 

prooesaes,  ahonld  bo  tried  by  you  until  yon  have 
luooeeded.  Then,  and  then  alone,  can  yon  know 
on  what  failure  or  success  may  depend.  With 
regard  to  the  second  part  of  your  query :  The 
pyroxiline  used  by  photomphera  ia  u  aitro-oom- 
pound  of  cotton,  very  similBr  to  gnn-ootton  in  con- 
stitution aud  properties.  Its  chief  differences  are 
that  it  is  Buluhle  in  mixed  alcohol  and  ethrr  (which 
ia  not  the  case  with  the  eiplosiie),  and  it  is  not 
so  explosive  as  its  more  highly  nitrated  brother, — 
B.  BOTTONB. 

[57844.] — Dynamoa, — The  paragraph  in  quea- 
tion  refers  to  the  older  form  of  machines,  and 
savours  of  an  advertisement  for  the  Grsmaie 
maohine.  A  well-made  Siemens  maohine  ia  al 
capable  of  feeding  several  lightB  as  a  Granune. 
The  armature  figured  at  No.  1050  ia  the  best  for 
small  machinea,— S,  Bottone, 

[57816.1— Btorage  Calln.- I'd  Sklimo  Bot- 
tone.— My  practical  acquaintance  with  accumU' 
latora  is  bnt  small,  and  not  very  favourable.  Two 
cella  would  certainly  not  light  a  two-candle  lamp, 
unless  of  very  low    reaiatanpc    indeed.     How  did 

¥in  couple  up  to  charge— in  aeries  or  in  parallel? 
ry  to  charge  your  cell*  by  coupling  up  in  pBrallel, 
and  leave  them  for  half  an  hour  or  more  connected 
up  to  the  chsrging  battery.  Disconnect,  and  couple 
up  in  aeries  for  work.  Give  an  account  of  resnlU 
for     the     benefit    of    your    fellow-readeta. — 8, 

BOTTOKE. 

[57818.]— I>ynamo,— To  MR.  BOTTONB, — 
Coupling  in  pKallel  reduces  the  resistance  of  the 
F.BL'b  tfl  one  quarter  what  it  waa;  hence,  the  mag- 
nets receive  more  current  as  the  resistance  is  leu. 
In  practice.  I  find  that  the  quantity  of  wire  on  the 
fields  ahould.be  largely  in  excess  of  that  on  the 
armature ;  but  it  must  be  brought  to  a  correct 
balance  (a  trifle  over  the  running  resistance  of  the 
armature)  by  coupling  up  in  parallel.  The  elec- 
tromotive force  is  largely  governed  by  the  speedi 
it  rises  rapidly  with  the  speed  till  it  reaches  th* 

critical  point,  which  is  different  with  ear-- >""— 

then  it  actually  decreases  if  the  speed  bi 

A  velocity  of  fietween  1,500  to  2  000  revoiauoni 

should  think,  wonld  be  ample,— 8.  BOTTONB. 


It  is  safe  to  use  one  half  only  of  proof  atrain.- T. 
K.  Sa.XTOS. 

[67837.1- Tie  WimjahnTBt  Inflnpno*  Ka- 
olOiio.- ''  J.  O.  II."  will  find  thoae  machines  work 
best  when  there  is  no  rchis-unca  in  the  brush  oir- 
ooit,  and  great  resistance  in  the  oul«r  circuit,    Thi; 

tharefore  they  may  be  far  enough  away  from  th.' 

^HMatomake  quite  sure  they  do  nut  Ui\i<:D  th.- 

Ar— -t  any,  part  of  its  revolution;   perbapsaiin. 

>ha  point  and  the  glass  is  enough  for  the 

1  difiorence  in  the  aire  of  the  tw<> 

ii  neMcaary  to  produce  a  long  spark 


p  to  and  including  Jin, 
"      ■     ige  of  the 


^ the  binocolar  1 

I  say  low  powers,  I  mean  n 
Since  the  same  objective  rtuoc.  i..".-  imi^ 
object,   and  its  distance  is  not  varied  w 
tubes    are  racked  out  to  compensate  for 
equality  in  the  focaljty  of  the  two  eyes,  it 
that  the  motion  of  the  eyepieces  simply  compen- 
sates for    any  diSercnoc  in  focal  length,  without 
showing  any  other"  planes,"— S.  BOTTOKE. 

[57856.1— Blootro-motor.— To  MK.  S.  Bot- 
TOSE.— Will  you  kindly  refer  to  page  387  of  Vol. 
XXXIX.  of  the  BsOLiBH  Mechanic?  Youwill 
find  the  description  of  two  mot<,ra  ;  the  second  will 
suit  your  purpose  admirably.— S.  BOTTOHB. 

[67858.]— Braaa  Caatlnffi.— Has  "E.P."  tried 
dusting  the  surf  Bcc  of  Bund  with  plumbago  doat  aftor 

where  practicable  ?     The  plumbago  duat  should  be 

Eut  in  a  rather  fine  uinvas   bag,  which  should  be 
eld  by  the  mouth,  and  shaken  u- 
the  moiilding.     The  c 
the  outside,  but  c" 
h  eating.- Bo  W  L 1  -Su. 

[37801,]— PortaWe  Bleotrlo  LiBht.— The  bat- 
tery described  by  thia  correspondent  is  not  Skrt 
vanaw's' :  it  is  a  cross  between  Marie  Davy's  ana 
Leolanchifa,    So  amill  a  battery  wonld  be  of  nn 


ken  up  and  down  over 

,  will  aiwBvs  be  hard  on 

a  be  softened  afterwards  by 
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m«  for  *  1(i-cuidle  lunp.  It  would  reqatre  at 
leut  10  cells  ut  a  Grove,  or  other  (imilsr 
iBtKiy  uf  about  i  vulU  EJl.F^  to  do  this  work 
propeily,— H.  BOTTOSE, 

[67mi.]~lCaKiieta-Elaotrlo  Kaohiae.— To 
Ub.  BoTTONE.— Yon  wiih.  in  point  of  fact,  to 
-tadj-nuno  with  bobbimi.  Snch  b  core  ia 
aa  tte  "  VictoriB."  THo  bobbins  ahonld 
iaTe  iron  wire  corsa  (power  ia  mneh  le»  witbont), 
And  might  be  wound  with  Nu.  n,  thonpb  UiU  la 
Tfliy  fine  for  djuiuao  work.  The  ranning  reaiat- 
taux  of  the  wire  on  the  bobbina  aboold  then  be 
neaaured  by  a  bridge  and  rcsiitancs  box,  nnd  the 
nugiiett  wound  with  a  coaracr  wire,  say  1 1>.  until 
they  rather  more  than  balance.— S.  Bottose, 

r67SB0.]--Th8  Wlmahont  Influence  Ma- 
ohlma. — The  arraBgemeot  of  plates  aketohcd  by 
**  Aniiuna  tu  Know "  in  bU  queetion  will  antwer 
Tery  well  for  a  multiple  plate  machine  :  he  must, 
hoft'ever,  have  the  apindle  large  enough  to  prevent 
any  auringing  ;  aliohe  muat  have  the iKABeatHi  long 
-that  the  platea  nm  true ;  abort  bouea  arc  liable  to 
trip,  and  let  tbc  plates  come  into  contact.  Say  let 
the  length  uf  bins  be  c^ual  to  one-aiith  the  diam. 
of  the  plates,  and  for  l^m.  plat^a  let  tbe  Hpindlc  be 
of  Jin.  ateel.  The  biuahea  are  better  carried  in- 
dependently of  the  tpindic,  and  the  whole  of  the 
bruahea  must  be  in  metallic  conni-ctiuu  with  one 

above  is  ^ivini;  very  good  reanlta,  and  another 
machitic  with  S-lin.  plates  ia  inpnigreu. — J.  n'lM9- 


near,  Bhow  it  tii  me,  I  will  explain  bia  diffioulty 
through  "K.  H."  It  is  nut  neciSEaty  tu  take  on 
baok  or  belly.— T. 

[STdfifi.]— Violin  Neok.*-Yon  ahould  not  put  a 
new  neck  to  ^onr  violin,  no  matter  how  it  may  be 
broken.  With  care,  yuu  can  gltie  it  up  ag9,in. 
Good  glue  ia  atronger  than  wood.  But  if  that  can- 
not he  done,  apply  to  some  of  the  muaical  instru- 
ment warehokuea,  and  obtain  a  neck  with  ecroU 
8 nit*  finiahed,  excepting  tbe  part  where  it  ia  ti.  be 
tl«d  on  the  body,  which  muat  be  tinished  after 
yon  have  fitted  it  im.  The  back  and  breaet  must 
not  be  taken  off.    Fit  it  well,  and  uae  best  glue.— 

J.II.SCHUCllT. 

[6T8US.1— Qa8.-The  ute  of  cannel  coa!,  more  or 
leia,  ia   (he  oauae'of  the   richueBB  apoken    of. — 

Bbea.m'h  Buildings. 

Im,— Becanae  gaa   in   BooUand 
QBUally    made    from  cannel   coal. 
Oanncl  gna  ia  supplied  in  Loudon,  but  otily  to  parts 
of  Weatminatcr,  I  believe.— S.  B. 

^67870.] — Iiomlncnu  Paint. — A  sign  painted 
with  tumlnoua  paiot  would  last  like  ordinary  pair* 
if  properly  painted  and  protected  by  an  ove 
Tanuah  (sold  fur  the  purpose),  or  any  good 
tranaparcnt  varnish  ;  waah  tbe  dirt  and  amoke  off 
occaaionally.  It  would  coat  about  four  times  aa 
macb  aa  ordinary  paint.  The  aign  must  be  placed 
in  a  ^ition  where  white  paint  could  not  be  seen 
at  night.  A  siifii  properly  pajnt«d  and  large 
eqongh,  and  placed  in  a  perfectly  dark  place,  would 
prove  an  effective  advertisement. — W.  IIuwlak." 
Habt. 

'    metala,    i 


[S7Bfi8.1— ' 
the   north    i 


I  affected  by  r 


a  properly  cemented  brick 
or  atone  tank,  or  lined  or  built  with  aaphalte  or 
"  Hygeiao  Rook"  composition,  of  Mr.  White,  of 
Yictoria-Btreet,  S.W.  Write  to  3Ir.  C.  J.  Robert*, 
Hi.eleniore,  for  copy  of  his  circular,  "  Rain-water 
Separator" — a  moat  rxcellcot  arrangement  where 
rain  water  ia  used.  Inquire  of  T.  B.  Batsford,  of 
GSa..  Hiqh  Holbom,  W.C..,  specially  engaged  in  thi 
pnbliration  of  budding  books.  He  may  have, 
■inongat  others,  "  Henry  Roberts,  on  Cottages  and 
Dnellinga  for  Working  and  Labouring  Ctassca  for 
Town  and  Country  " ;  of  Seeley'a,  Kisbefs,  Parker's, 
and   others  j    4a.    cloth.    1863.    Third   edition.— 

BBBAU'H  BCIILUIS'GS. 

[67870.]  —  Blmlphlde  of  Carbon   Friain.— 

It  has  been  freiiuontly  stated  that  glue  on  paper, 
calico,  or  silk  is  the  best  material  for  joining  the 
edges  of  these  prinma.  I  shonld  add  a  little  bi- 
ohromate  of  potash  to  the  beat  clear  glae. — S.  R. 
rbon  Friam.— 
ering  this   query 

in  back  numbers    (Vol.  XXXVII.  p.  ^22, 

and  Vol.  XXXIX.  p.  -.;8li)  and  here  it  ia  again. 
There  is  also  an  answer  which  gives  full  informa- 
tion (by  Mr.  Lancaster)  in  Vol.  XXXVII.  p.  tHi. 
The  cement  used  is  3oz.  of  isinglass  and  Koz.  of 
elaciol  acetic  acid,  mixed  in  Gqualweights.  It  must 
be  warmed  when  put  on.  and  so  mast  the 


ri>787<>.J— Blaulphlde  of  Carbon  Frlam.- In 
Weinbol^'s  ■'  Phyfica  "  it  is  recommended  to  first 
laaten  the  pieces  with  thin  glue,  and  then  com- 
plete the  jtunt  with  the fullowmg cement: — Suften 


loE,  glue  in  coli  water,  pour  off  the  water,  and  add 
ioz,  treacle,  and  heat  cautiously ;  stining  con- 
tinually till  the  glue  ia  diaaolTei^  and  bo^  aub- 
atsnces  thoroughly  mixed.  Boil,  and  then  allow  it 
(o  coo],  to  remove  bnbblea.  Wben  required,  heat 
till  it  la  thin,  bnt  not  boiling,  and  apply  a  thin 
layer  at  intervals  of  a  tew  honra,  with  a  amall 
brush.  It  doea  not  become  quite  dry ;  bnt  ia  bianl- 
phide-tight^ — J.  BBOWy,  Beliaat. 

"G.    W.     A.'a" 


rule:— 

D  =  Diameter  of  valve 
A   =  .Irca  of  valve  =  D'  x  -7854 
W  =  Total  weight  on  valve-aeat  in  lb. 
P  =  Preaaure  of  ateam  in  lb.  per  aq.  in. 
=  -^  =  in  this  case  ISSMM,  *c. 

— BOWLISO. 

[ri78R.'i.]— Stsam  Preaanra.- To  find  the  pres- 
sure of  steam  per  aqoate  inch  required  to  blow  off 
a  dead-weight  sofccy-volve,  rnultiply  the  square  of 
the  diameter  of  valve  by  ■78&4,  and  divide  the  re- 
sult into  the  weight  of  the  valve  in  pounds. 
Taking  the  onmbers   given  in  your  example  we 

■    ,.  nb. 

get  pressure  per  square  inch  =  -jg rs 


=  .-7iin=  13-51b.  (about),    Thoayoursafety-valve 

will  blow  off  when  tbe  pressure  of  ateain  in  the 
boiler  exceeds  lll^lb.  per  square  inch.— BuSKEV. 

[57833.]- Bteam  PreaHiire.— Tbe  rule  for  find- 
ing the  preuure  at  which  a  dead  weight  safety 
valvewillblo      " '         '  '    '      ' 


to  divide  the  weight  by  th( 


W  =  Weight  in  lb. 


-.■jlB.j,  andyuur  wcig 

dividing  71b.  by  -nlM. 

uke  to  blow  off  your 

hnve  not  taken  the  weight  of  1 

consideration,  you  should  of  ci 

[.i7aS8.]—BarachO.— Under  nearly  aimilar  c 

tbia  pain.  It  was,  I  well  remember,  instantly  : 
lievcd  by  putting  a  small  mnatani  poultice  on  t 
bead  immediately  behind  the  cor.— KVE-WitS'ei 


■  iSSfc 


should 


send 


u  foli  of  auft.- 


..  try  a  blister  behind  tbt  ___, 

yuatord-leaf  or  cmplostmm  cantharides.  If 
this  does  not  afford  relief,  it  would  be  advisable  to 
aeek  the  advice  of  an  aural  surgeon  at  one  of  thi 
hospitals,  if  convenient. — Hedici;s, 

[o7888,]— Earache.- Tbia  may  sometimes  hi 
relieved  by  placing  a  small  piece  of  cotton  wool 
saturated  with  laudannm  and  sweet  oil,  in  thi 
cavity  of  the  ear.  Earache  proceeds  from  more 
than  one  cause,  and  the  treatment  depends  on  the 
cause  from  whieb  it  proceeds.  The  remedy  sng- 
geltcd  will,  in  most  instances,  afford  relief.  A 
"  permanent  cure "  depends  entirely  on  the  poi- 
sibility  uf  removing  the  real  cause.— G,  Fbveb, 

[  6788a.  ]— Power  for  Dynamo.  —  Such 
dynamo  will  require  abont  one  man  power 
drive,  I  do  not  think  you  would  get  that  not 
out  of  a  lin.  water-pipe,  '■■      "  ■' 

a,  BOTTOKB. 

[,i7'*S*:r.]— DiaBnoala,- '■  W.   B."    docs  ni 
bis  age  ;  and  why  docs  he  not  take  his  tempo: 
in  the  night?     From  tbe  description   given,  it  is 
most  prolmble  that"  W.B."  ia  suffering  from  gout. 

[iJ7893.]— Diamoila.- "W.  B."  is  probably 
suffering  from  weakened  nerve-power  in  certain 
nerves,  the  blood-vessels  which  those  nerves  regolate 
thereby  luaing  their  elasticity  and  lone,Bnd  becoming 
in  consequence  dilated.  Aa  a  result  of  this,  the 
blwxl  is  driven  through  them  with  greater  rapidity 
and  force  by  an  increased  r  is  ri  tergo — viz.,  the  heart, 
which  ia  roused  to  nnuauol  activity  in  order  ti 
propel  the  stream  onwards  and  prevent  stagnation 
The  condition  is  not  erysipelas,  nor  is  it  necessarily 
hereditary.  Wholesomoand  oonrishingfood  (avoid- 
ing fur  the  present  that  of  a  saccharine  and  starchy 
nature,  as  tapioca,  sago,  com  flour,  arrowroot,  r:" 
and  potatoes)  taken  at  regular  meals,  with  fresh 
and  exercise  (if  possible  on  a  tricycle),  plenty  of 
sleep  at  night,  and  a  few  doses  of  Boston's  syrup, 
preceded  by  an  aperient,  will  probably  complete 
the  cure,  which  might  be  e;<peditcd  hj,  if  the  head 
will  stand  it,  from  iive  to  ten  grains  of  quinine  foi 
three  or  four  sncoeaaive  nighte.  Will  "W.  B.' 
kindlvstate  the  result  in  the  EngLISU  MECHAKIC 
if  be  adopts  the  plan  mggeeled  ?- PKO  W.  B. 


OTAMSWEEED    QUEEIES. 

Ttx  iniBibm  ami  Hlla  tf  jmt*"  fM*  rriata  «a- 
nrer«l/.r/««rt.  (!«(«««*  ta  <Ai.  IU,tmdV»al 
uHiiuirimf  art  rrpialrd  fair  irtftt  tflermrii.  ■>  IrmM 
nr  nadrri  nU  lent  imr  tin  ItH.  ana  md  rtaf  W^O^ 
iliet  eu  for  iMi  iat^  vf  tlielr/tUoK  maranhn. 

iim.  King's  College  Dynamo,  p.  UL 

67*87!  AngalarApertnrBOllUcrB.ObjmtlT«,I«l. 

(7393.  RaiorQrlndinc.UI. 

67399.  Btsel  Cmniaga.Ul. 

67S(JO.  To"lnvicia,''ML 

S73M.  ElccnrtQ>l,i«3. 

maiS.    Xhictro-migaet,  HI. 
67119.    Benil-?iied£pidne.  p-Ce. 

ITsat,    SpeeillDg  PuLleia, «.  ..      „ 

6T6M.    numttDgSiailt  and  C^Umlers  into  watdw^M^ 
67MJ.    Legal  (Dminagt).  68. 

i;661.    BMOuirj'cells.— To  "  C.  D.  IL,"  68. 


QUERIES. 

[67ti!)4.]— To  Kr.  W.  H.  EaTes-- 
ing di-scription "     '""  ""        '  """       ' 


lo  Oo  EffSCtll 


n.l-Belta  T.  PuUoya.- 
palr  ef  belts  ui 
99  Ijj-  sltpr'nii- 

hirge  qusDUljrf 

11.    Hmani'cnKJci  give  meamnMb 

U  IndiBO-drtJ  ur  not  ? — IsiiIOO. 

[i7898.]-Tlio  Bolor  Spectrum.  —  ^"J|J|j[ 

ortte  auii  camim  be  volallli8i:J  l>j  any  bnil  appUosbli  ■ 

mau.aa  ipecifled  lu  leitliooks  un  aslrououiT  S— LSVilt. 

[B7BBB,]— Weak  Coll.— 1  liave  maae  a  coU  eoatalB^ 
about  lies,  prinuaj-  ami  6os.  aocondary  wir*,  and  bitjn" 

riu'i  h™l.  and  lamnut  iiruiMtly  fjluuiliiate  a  small  ™a« 


eck  is  BtruDg,  i 


e  ot  ]ur..llli 


md  tab, 


naacail.byH  Londoumikn.ctiict 

0  Dl  my   cvlli,    gives   enomiWI 
somcDiie  kluilly  ny  wtiere  Iht  am 


[  J79C)1 ,]— Dynamo.— 


r[apTUTenuDl.>>ltIigbt< 
It  uwrly  llgUicd  a  lu  c.-i 


^iglit  pllltu-. 


jt  light  up  UkM 
leclioas.    1  llwi«tt 


I,  Irom  right  br^ 
,— , -illila U»  rl|W»I 

!    TbeF.U.'swalUn.bRad^llb. 

■  abenilln,  and  thna  nw  be  ab^ 
ii[iiii  I .  Iliiisiiiialiin  l»  ilin.ly* 


carefully  Bttewleil  to  by— i 


.k.     ■ 


EKGLI3H  MEOHAUIC  AND  WORLD  OF  SCIENCE:  So.  1.075. 


rt'toi.]— Bmuten  BatMry.— To 

MD)  1  iboulil  nqnln  to  Ugbc  taur  10  a 
Siae  of  iIdoi  ana  wrbouSf  Hlo.  bj  aio. 
■tuuik  UKim  In  ttectrlc  llgbtlng,  tnd 
InnKthuBmiMiu?    What  wonld  tl 


I  KB.  BOTTo:»s,— 

nbei  of  oelli  (Bun- 

Lodle-pomr  Ikoip*  7 

Would  ■  Cnilk- 

u  plobiible  cat  bo 

[(TMLI— Boam  Xnsliie    Sanklra.— Ths  iwiallol 
motion  a  m  httatt  en^Liw  u  out  of  otoer.   Wb&t  la  tbft  uboaI 
[t  loD^tli  of  imdln 


wlilillD.itrakal 
on  *b  fnniAV.     Bo  fu,  ue  thcte 

port«.  ICDgtli  of  BuitAble  bc«t,  uul 


kA,  As.— ITtc  Jscb. 
[imM.1— Oompormd  Bnrlne,  Tandem  Tvpa. 

H^P.  GTUnan.  Uii.  >»--    '  "  "- .-..-  —  .- 

■Mupm.  711b»  ud 

Baqi^vd  alio  tb«  tiioL  ..  , _, 

pniMllsr  dimtngloii*.— FivB  Ixcn. 

Iinog.I— Tleld  to  lu-reaton.— Cu  uinma  loppl^ 
ma  with  m  rule  lo  noik  out  tbe  coluion  ■■  Tlcld  lo  IsTotor 
•t  IttHl  piloe,  ndEmptlan  InoludAl,''  In  tb*  ■■  luTHtot') 
XontblT  Uuoal "  ?— OalLcs. 

[ntoaj-BMuinn  for  l«tli«  X>iulnl.-Iii  U» 

ol  hud  itMl  n^C  btaringi  DuatlonMl.  I  *hill  be  Kl»d  If 
■oma  pncUcal  aomcpondgaU  wlU  glvt  thait  opbloni  on 
tba  BMttOT.  Wh«t  abjMtion  li  then  to  tha  nia  of  hwil 
ItMl  (pUt  pusUal  baitngi  in  plua  of  thow  unallT  mada 
OtthauniefonulnbnB?  It  an  unaUar  tela*  bli  hand 
at  fltUng  a  pair  of  cane  bearing!,  be  ma;  poadblT  neeeed, 
bMkiBa  tha;  admit  of  adjutmtat;  but  u  puillal  baarliMii 
■n  attanqited,  fallnra  la  nearlj  oartaio,  becama  the  four 
•ntboai  moM  b*  brought  to  a  putMt  Bt  M  tla  Mma  tlma, 
■■  tlWT  haT*  reoalTcd  a  anal  pollih.  If  not,  Uuj  vlll  aooQ 
work  looaa  and  be  unmiitlKUny,  and  than  l>  then  no 

baulag*  with  Dav  onci.     Whsrcaa.  11  tho  bwringa  were 

■pin,  tBj  alight  atiKte  which  might  dsTclop  Itaelt  tma 

.    ImptirtMt  waAnUHnablp  coold  cull;  ba  mnoTKL     I  am, 

baartiig  At  each  cdJ  Inatcad  of  tho    cnniciil  tall  plzL— 
'    Obdkbic  VmL, 

[*TKI7.]— Fneonuitlo  SJootor.— Tho  flgura  A  B  CD 
Mn,ap«rtnnA  D  ii  41n.,  and  moath  B  C  la  JLd.     It  la 


required  to  Sod  tho  ilie,  form,  and  podtloa  of  tbe  month 
produce  tlie  great^flt  poialble  draught  of  air  through  the 

DliOce  B  C  1>  to  be  a  maimiiim.  What  Influence  baa  tbs 
■hape  of  A  B  C  S  on  tLli  mailmnm  7—0.  V. 

riTtaa.]-A   (Jravlty    Queation.-A  pendnlom 
Will  tin  a  leal  numlicr  of  bcali  tt  curled  ua  great  height. 

at  thadniUiof.  bj.  3,UU0  miles  Iti  libratlDna  wcuid  be 
ainuvtnu.  Will  lome  ccrnapondeKt  itAte  at  vbat  dlrtanoa 
troB  Uw  c«atre  of  tho  earth  tho  number  of  beata  would  bo 


[■TBW.l— Florantine  Bronse. 
a  laolpe  for  norentine  bionie  (a  goo 
ba  laed  od  biua  or  gun-metal  V-ATBOL,  Cklc 


good  chocolate  colour),  t 


tl»l(l.]-Iiik  fiir  BmbroldeiT  Printing. -Woo 

aapbroldery  printing — white  or  i»le  yellow  ;  one  that  w 

[milO— Aooomalator.— TdMh.  Bottohe.— twa 


■Bl  la  I II I  ahali  leqnlie, 
phttaI-S.CA3(P. 

[irni.]— PotantUI  of  Statia  and  Iikdaotion 
«i«irk.-l ■- ' — ■'-  — ■ — 


it  in  harlng  perfon 

tift  and  L 

w  the  probable  a 


<rflln.r    IcauAndnodiUlDiinj  tei 
mand^-EiLico:!, 
[iT»lI.>-Phot<„ 

ol  OBT  nadan  giTe  mt 

How  nwv  aco  llshli  are  gen< 
trorpoae  ?  Wtiat  la  Che  nomli 
UcfaH  t    What  la  the  geunnl  u 

•■fjr T and.  if  ».  what  ue  the  bi 

[(Till.}— Furnace  tor  Bendinfr  Flatee.— Ci 
e<w  of  nnr  lutecttben  glre  a  aketeh  aud  partlculara  of 
baaaev  la  making  I  platea  hot  enough  to  bead,  the  plat 
balBc  UL  bj  lft.?~-FL'a.iACK. 

[■nu.]— Hot-air  Bnalne,— Will  Hr.  Butclllle,  i 
aPX  cf  flor  zaadan,  be  lokkudaa  to  gira  ua  a  drawing  of 

'^*"3— W^ohanlca  —dan  anj  it  "om*  glTa  ■ 
**^™nlalarirDtklnsonttM  fallowing  oxampli 
•  niadtt  aot  la  diraoUoM  iniiit-'"''t  i 
■dthawimt.   lawghti! 


[tniT.]-- Valuations,     fto.— Could  an;    readei 


reader  of       [»J93i.l-8tora»e     1 
Taluation    djoamo.  drlTen  b/  ^  H.-I' 


Batteries.— I    bare    a 


Ingtltute  pnbliali  anj   of  Ita  eiam 

[(7918.]- Lig^ht  Ponv  Trap.- 

lighl  pony  tra 


cd  up  lait  VoCand 


^blcTgw!^''"     I'l'™^^'^  f^l'J'*  °^°  milT.'bSt' require  iS^SSto 


,. pmlble,  giving  a  i,iit  --  ■--- 

TKrtloulaTi?     The  wheeU  and     A^**,  Iiibnnlr]  like  lo  make  one  to  drlre  a  Cuttrlv  motor  of 
■pringa  I  could  buy  from  daalen,  but  tha  body  1  wmul  la    "» '»'■»  'JP*  t"'  workdDg  lewlug  maohlno.- B.  T. 
-lirk  out  myaelf  f~Posi.  [irMM-Indnotion  OoiL-I  haya  U  jsrda  of  abont 

i:tT>lB.I— Braaklnv  in  a  Pony.— Wonld  any  kind  ""■  **  double  copper  wire,  each  length  ooTerod  ilnglj  with 
twderof  th«"K.M,"glreniolhe(oflowlnglalormalionV  par*fllned  cotton,  and  both  cortred  together  with  cotton. 
I  hare  jut  bought  a  amall  Welsh  moniiimiu  [lonj,  two  '°yj!'°?  '.'"  ^^i?"  '^^™'^  "  "  ■'"*''  ^"-  ^  ■*^  " 
loaiffincli  aa  I  hare  not  monej  at  mj  dlipml  to  employ  '^"""J  l*"  mf  *hout  "hat  quantity  a^  No 
a  profcealonal  Dwa  to  do  the  work  for  me.     I  ihoulii  (eel    ?!il^       J  F.  '""'^  '?"'  "**'  length  a: 

.,_'. ., . — .' A double  wire  oouia  be  wound  without  twirti  .„ .  _ 

thewlrra  lie  Bat  and  paialleL  Wonld  aach  ot  theaaoondarr 
"i™thnai.onndglvehalJ  the  reaulti  of  the  double  wire? 
[tTeu.]  ~  Formnln  toi  Objeot-alass. - 

"  Primnatlqne"  kindly  gtTe  wlialhlj  eipfrionce  haa 


twiitlng  tha  pUea,  ai 


[>T»1.]— SrilUns  Bioyol«    Hnba. 


a  amlghl  7    Aliio.  la 


ople  propcrtlana  of  the  ft 
talni-l  with  eoul-conrei. 

_  hlgbeat  H 

hoiof^.xBj 
[»T(».1-PliotO«Taphy.— I  ahall  bo  muoh  obliged  if    l»^ut ;  i 
oma  reader  oftha"  a.  H.,'"  whohaaiaed  wooden  tcougla    dennBI 


iugth.  If  good  reflnlta 


J  obtained  with 


ir  waatiing  gelatine  platei  be 

la  abould  be  ramlahed.  coaled  > 
ir,  or  other  wateipnHf  material  ? 


,n  print; 


h  puaflln;  India- 


1  and  Hint.— aiiOHT  Foci's. 
[(T»37.]— Barg'Allminen.- Wliat  procem 


Li^ jlng  It  to  tho  lujft 


and  coal  o 


r  oblige  • 


and  the  principal  firm  engaged 


[irBa8.]-Linae*d  Oil.-I  am  comrtrucUag  an 
III.  Drommond,  or  If  tbey  hare  already  appeared,  and  In  iLronghaamall  cyllnderprcTlded  with  out-and-ln  t^ 
whatHo.  oftho"B.«.*  thejr  ware  given?  Alao  dlmen-  (not  metal),  Unieed  oil,  at  a  lempoTatum  otiboirt)- 
■iODaot4«8-'Oalaahiela,''N.B.B.,and  in,a.andS.W.R.7  (or  3(iO°  below  ita  boiling  point).  As  I  wiah  the  lalTei 
— O.  D.  Beatoh.  work  silently,  I  hi- • 


[tTat4.]— Blweting'  China,  Ac-Can  any  of  o 
eaden  kindly  give  any  Inloimation  of  Ibe  ptocesi  of  chi 
nd  eartbenware  riToting!  Alao  where  the  Ihln  ibi 
lino  naed  for  atancllt  may  be  procured  7 — A.  kfADOckrt. 

Ct7tnE.]-X.«clan(ihe  Battalae.- will  any  of  -  our 
kdndly  tell  me  what  the  Victoria  batten  la  7  I  uodcnta 
it  la  a  modlHoatlon  of  tha  lAilancht.  I  have  aaen  it  wor 
Isa  a  small  electric  light 


re  by'lntlr 


resjffloTitf 


.uubber.     Can  a. 


Leclaoch^  cell  7- 

■111  1 

Lml  method  ol 


■orked  with  In 


CI79)e.]— Wlmsliarst  Uaohine.— Will  Ur.  WIras-  magnet  < 
luxat  kindly  any  what  la  the  beat  cemant  ami  method  of  iu,i«<ii. 
[ring  tha  glua  platea  lo  tha  boaaa  7  1  have  uiad  elecCrioU 


iMi,  allhc 
3ard,wltl 

i^achbie  only  Eolda  giL  needli 


r  1  mile  of  ordlnay  telegraph  wire,  on 

;eo'iul  ?-8.  V.  Q°B. '""'»""  ' 

[179W).]-Lema,-Abont  IB  years  ago  I  b 

laame  party,  another  £100,  on  similar  property.    I  hayo 
igularly  ^d  the  intirert  on  the   £30U,  but  tho  £m 

trer  applied  for.the  lotereet  on  It- 


DwedfSOO 


goodUoloodnpaaaaeriei.  WhenA.  lstakenont,llmakaa  "i"  r^T'^*^,'i'?iV'","'™,^S™"  }<"^'  ''•^  •'"*'■ 

needle  deflect  at  lln.  off.    Tho  beginning  end  of  the  wire  principal  or  Intoraot  of  the  £100,  sa  the  Inleiert  baa  not 

onoachdlrtdonotlheA.  la  jolacS  up  lo  the  beginning  of  been  clamed  tor  oter  11  yean,    lathiaio?    iraa,aantlis 

theooiloathooK)oaitoaIdo,andth^_endlng»  oFjachooll  ^^JJ|.(,ijl|^           principal  and    U   yean   totareatf— 

,  [lJWl.]-Fan.— 1  have  a  amall  Un,  abont  Idn.  wlnga. 

^  Wliatreiolutioniihouldllmake7    WUl  it  mn  Coo  bit  at 


,_    „    -,,  .-jpeotiya  allp    __ 

Kcb.    Wculdihect-lronputonflelda  cectifj clouaniK. &0., 
iSactnaily  7— FOIUD. 

[»TMg.]— Ohralckshanfc's  TronrliBiohTOuiate 
Battery.-Wlll  any  reader  of  the  •■£  K."  kindly  give 


n^blocke       I '7 W 3.]— Damping  np  Kre.- 

(■ohard    madon  liiloim  mo  If  1  can  damp  nj 
r  am  I  to    portalil"  engine,  about  B  H.-P,  and  I 


win  it  reqnin  eool- 

trm  tome  ot  am 
the  fln  of  a  aeoJl- 


[»79M.l— Lepil,— TO  MR. ' 

that  treipaaaen  will  bo  prqaeci 
towing-ptth,  whleh  baa  bven 


relied  by  tl 
;>rkpeople,  of  whom  1  a 
-If  o 


dampen  ara  Inoltaodlnchlmneya.- ACObBTAST  Readbr. 

I(7W1.]— Keyways.— I  out  a  good  many  kaywayi  ta 

drnmi,  Ac. ;  but  beyond  knowing  that  they  an  aqnaia  with 

tbem  worked  out  ready  for  cutting  with  two  olrclei  onfaoo 
of  boaa.  Will  someone  kindly  Inform  me  if  there  la  a 
method  of  marking  them  ont  to  luure  they  alall  be 


W.    H.    EATE8 
.indly  give  m 


_  Jif^    method,  I  And  posliii 
Tnuma"  the  F.M.-a  woald    be    trkl   eorapoood   wound.    PJ"j''_'"',!;el°  ^ 
Lboul  what  power  would  t»  required  for  driving  7 — H.r 
[M9J1.]— Leipi— A.Jakea  a  grocer-a  thop  on  laaae 
rm,  can  A-,  with  sanction  of 
t  7— X.  X.  K. 


,    (X')  =  17=(a 


i:(7Ml.]-Blnary  Star  Orbits. -Will  -  ?.  H.  A.  B,'' 

TiTir^     "^  '*'"'  mathematial  coireeponrlent.  kindly  say  how  tha 

the»0-    Doaltloo  of  nerihelion  iA)  in  the  otbll  of  a  binary  atai  la 

-Ang   an   orbit  by    tha    graphlral 

OD  of  major  aila  of  real  elllpaa' 
.97°).  Then,  by  the  nana!  formula,  ws 
(X'-S3)s<ie  1,  where!  la  tha  iuclina- 

ce  I  and  X  =  3»/>  -  34°  a*"  =  331°  JI'. 
rihoBldil  be  180  +  38=  JC  =  318=  W  7 

[y7MJ.l-^OftlT»Jioroot«r.-Sorootlmoago"aigma" 

[67BJS.]— Telesoopie.- To  "  J.  C.  L."— I  am  much  ' ,  ,  _,i„  ,g^  taiAog  the  realaiance  ot  a  galraaomaler 

obliged  to  him  for  bit  hint  with  reepeot  to  query  triet^  aa  ^^^  ^i,'^  .j^  g{  ,ggi|,er  one.    Oan  anyone  oblige  me  with 

I  wme  rather  surprised  11  waa  not  auiwsred.    I  have  made  ,j|,  p,_  ^n,]  y^i  oi  [(,g ..  g^  m.  *'  It  li  to  be  found  In  I    H 

a  laleacopa  with  |iu.  dia,  eyegluB,  Sin.  focni,  and  I)in.o.g,  not.  i»thans  aoma  of  uur  clectricil  reader*  can  daaoribalha 

..._  .__...     1,  J,  no,  pa^ble  to  make  this  into  one  worth  „,o^_    ^■he  imiiument  to  bo  listed  la  a  delicate  aaUtIo 

.  ..  ,.  ., .,. , .  ■!..  .^bow  all  ^^_    The  other  galvanometer  io  by  a  good  maker,  hut 

her  lenass.  ,ertloal.— lLliJ.SC.8. 


m  B.,  nod  afterw 


uuwerme  3j_  MaBCEl.   Depbez   atatea   that   hia  eipori- 

'^'S.ir'^  menta  in  tranamitting  power  between  Crail  and  La 

[?. Tin  M  Villette  are  completely  eooceaaful,  aa  he  hu  effoutad 

na  oeu  aa  :..:'  ^^  aA »  _«  onil ..>_« 


ENGLISH   MECHANIC  AMD  WORLD  OF  SCIEMCE  :   NO.  1.075. 


OCT.  30,  1885. 


«Bcil  10  J.  PiEncE,  Idaglc} 
rBOBLBV  D 


1 

J 

1 

■ 

■ 

i 

t 

i 

■ 

■ 

i 

ff 

* 

m 

- 

■^ 

p 

tS' 

."^ 

t 

^ 

.- 

-- 

2.  Kl-n:(cb),  <c. 


AHSWEKS  TO  CORBESPOITOSNTS. 

•(•  All  rr:mmtiulaiili».t  ilHiylltr  B-hli-'UKt  In  lit  EDlton 
HIKT3  TO  COHIlISPONDENTa, 


{^•:^7^. 


!  titlo  Dt  ihP  >ini>ii«  - 
liirin  l»  iRHiliF  fur  liitmli 

"^-rleutr,  or  vLtre  tonli  or  otlier 


Gomfpourlei 

IDHrtnl  «1t'C 

tor  «lu»:l.) 


dmwn  of 


Anentlun  is 

■TKefl  ilpTatc!^  to  Ic 
t  be  jRuemI  pcnil.  u 


TLB  lollowii 


NOTICES  TO  COBKE&rOSDEST!?. 


tulffiw! 


k.  IL  UitLl'liE.— Tlmpk*  (u: 


tN.IlDbUnn HR.  H.Cnlsier 
[  ire  bniekeurl  Ihlnl,  wllii 
l.lrn.  9*11.  tirim  wunlrl  birt 


mill  bui^  iirobabl^'  (lirovffb  luck 
KildUaul  10  qoltc  Kll  tbe  nrcblunw.  AiHiiii)!  \hMa  iri 
Biclitl(iii»nccJatlj:J.A.l(flni,T.I<.lHirbin.K.I^  fi 
O.BtrlDiilellow.-mlRA.  Vlnrent.     The  prlwinn. 


WK  hoi-o  10  »t«t  «hrf  Sololl 
till!  bu  iHn  mpli  n  lucccH,  In  t* 

Mil Uileh  trill i>]ionly uulilLrii m laniihlDt  lUUtidBliig H 
of  hij  .uniliWiMDnii  »iIirB  1HK2,  »Llli  «.luttoBB,     ll  wilf  h" 


iTDbLvlUA  imnibtmL   c 


^^tlDl 


roiiv*  ii  untff 


Taatfl  for  Hemp  Hopes. — Uvaars.  fml  III 
of  ShiulwiU,  uduja  the  fi>U»iirint'  mi-thixl  ut  teat- 
ing  hemp  niiita ;— They  Lika  jiiueui-  of  ri>[jt«.  one 
made  from  pure  Manilla  hemii.  ime  frniii  pnro 
Sunt,  aiid  one  fn>in  an  riiHnl  niiitun-  iif  Manilla 
ud  Si^at.  (h<^  filin-B  having  bnu  cun.*fiiUy  Inter- 
mixed liefurc  till-  I'lirDii  were  «pun.  Kni-h  of  llie 
mil  fnnn  a  btranit  lit  vnvh  u 

, ..     .._<!  yam    ainiiil  liio.  in  ItngUi. 

u.^h  yicce  at  )>rd  ia  nntwihted  Bud  uinimled  inbo 
luoic  hlir«*.vi-hii;h  are  tcpanltlr  tolled  littween  the 
paliuiuf  llic  handi.prminciiig  three  ballauf  )jl>re 
eub  aljuut  the  Aize  of  n  l.-u^  walnnt.  TheMtbrcc 
Inllf  nrrthinplnceJ  on  an  inia  fire-khovcl  andcacli 
lightHl  anil  Uionin)!hly  liunuid  UDt.  Tha  Uuiilli 
faem|i  iirtfdiici'n  an  luih  lioviugii  dull,  ([rtyisli-liliwk 
Biipi-iir.iiiDc :  the  Rixal  hi-mp  leaves  nn  a»h 
Whitlili-siex  culuuc,  vhilo  the  eumliinnl  ii 
ami  ijiriil  fil'Te  Bi^-es  b  ^uly  while  and  Uack,  anii 
irminiling  one  of  nothing  bi  niiichaa  a  niiin'a' 
when  inrning  fnna  bloek  to  ijiey. 


n  il.mli  1 
rInB  uv  tlK  : 


fi;  wUlcb  Are  onJy  of  liid 


leOc^ 


-G.  O.  BUokmrtl.— I 


[,  an,  and  Buacknowl 


Wiml.-Hoiiir.— J,  U.  -il.  I!,  li 
nu-Ui-al  UukMniler^  Dr,  Fn 
toll.— JoUn  Baltut— KimrlBieul 
w,— J.  H.  I'^W.  OJddi'ld.— Boj 


A   FetUiff  < 


OSiiKKTB.    iTIic  prtfinre  r. 
,t  TLjuu-t  lieg  tlie  enuldenl 
iiil^'  uk  Ibi'Bi  10  itDiljr  brcTli)'  In 
.    Tlu'Tv  atv  Homt  iTirn-»por-' — '^ 


7  irSKI,  on  Itc 
wK'sii  uiH  Biniw)    iiTTn  lull)'  aimr 
rupj-  Mmt'K  wltli  a  tutiUy  uuw  qau 
anertnfviili  the  n(f|ri4dil  qocrji  uid  arUw 
ick  awdr  l>f  "  E.  L.  D."  In  ■  pniTluiu  irpljr, 


nwleclu  atbunxuHl  rant  a'»»air  H4ii.'Uirr  row  tijl<i«- 
tcr  mis  harlL-d  in  lull  Kiuuail.  or.  tipk-eil,  U  bo  vi 
!  are  oiheT  cormpoiulenU— (onH  c 
-...„  _,.-  .",B,iona!lytT»iuwna 
thtfUi.  and  all  irb 


nr  T(Tj  b»t  apiDop  them— i 

ibhI(iiiL'irciv,klud^iu 
0  Iwuil  u  mocb  la  pon — 
I.  (UimtloiH  fur  BuklBfr  lU 


.r lieitbiRuii  niiullaliKii 

_ ...  pp.  ivs.  ui,  loal  nilnmvj  V 

xxxvL  pp.  sie,  Bib,  Ml.  ug,  in.  aui  the  luii 
lieonaJly.j— AXTioi'A.  CWtij'  not  lun  n^mteil  tlic 
unery  wliiui  jon  lunud  ii  nii,-iclLninir1»lKfl  nii'  — 
iutiiib.tl  i  If  reielTGil,  whk'li  il  itunblf  ol.  It  mii> 
Utn  nilaUlil)— C.  Jl.  llKi'"uitTii.  (Hcp  Itloli 
Aatwu)'-  imda  nuIkUvWil.i—Wulu-ICFTEB-  (A  bluw- 
pliFO  latliv  muil  llilue:.  tl.pi'Icc'  ilqirndliiti  ou  thalDl tbr 
^lutauv  uppnleil  ou.  eiC  tlw  ilBllon.)— IL  T  '" 
(We  do  uul  knov  vrlii'iliLr  a  rjcle  Ik  made  for  p 
bavins  Ilie  uu  bC  oiily  uii>  k'lc.  but  most  of  Ilio  larRu 
imiken  bare  oiKhinn  vJik-U  nin  be  drlrru  b;;  Ih 
af  itiD  una  al>nu.}~J(i  x.  (Agilnat  tlie  mlei.  ... 
aoj  of  onr  adrcniiea  kIh>  d-ial  In  vliemittd'  aundrln 
un  inpi'ly  i-niclUct  vf  -.bp  kind.)    A.>L    lit  it      - 


niln-i    ExgL-iH 


3.  NidhlUR  to  b«  ilmii'  i-inpt  kwp  Uioin  a*  tinui  m 
puullile,  anil  Jouk  ninftilly  aim  tbe  Bcunal  bntltb  of 

tliecldid.   TliD diicuy  U  UDurthutlouid.)-  An  ICxiii. 

UKnuaiC.  (Oannut  iou  k«I  nonie  umuDialnl  .. 
■orrer  to  iliow  joa.  Tin  uje  it  tlie  clretea  la  daicrlbcd 
la  nioit  tntbooki  of  pmelleul  annuunnr.  and  In  i     ' 

book  nBHcaOmt^'SuirBjbiB  and  AjitrononOcalL 

mcDlA,"  Lookwood  ami  Co..  i^UoDen'  Ilmll-cuort.lU;., 
price  li.  od.)— >3  JOK  tmi'i'LE.  ttianti  a  nocrt  i'  ■ ' 
appear  lu  die  WanlAl  Coluinu.  Anj  whuleNiUi  „  ._ 
ikalereaufcopplj  j-oB.i— AHiTKrii.  [I'nmrr  them  bj- 
ilillilng rope  Into  luull. il  nwiii or lar.  To»nilli-.lnpln 
paper  itlll  rb).)-.Mi:uii.  iS;  I'luiiliutUHi uf  ibc kiwi. 
VcHialunld  iwln  fur  ILL-'^^biLWll^Il•  IrrbolanililpI,  pa 
tlcalan  nf  irbtrh  eaii  In-  r-bu;ucd  frmi  Ibi- arcrriaiT . 
the  Bdciu'canil  Art  |ii'inniB<.-nI.  ciunib  Keiulnston.  fi 
ilinem'L'.i-J.T.O.  (ptJO in- !:.■.».  Umu  la  tlu' ■'dw 
l(lb*t'-  -'   ■  — ■■  '■ '■  "■- - 


mi»I  bindbookiof  the  art— In  Capl.  Abii'J'i.  IJ  It 
^laiiiw,  puUli'lieil  II/  Longiuana-  See  mlno  tft*'k  Ttlm*- 
Till- nrlncipic  il  the  oicoC  tdcbroinau  i-t  iitorhvIT 
■nlolinin  ot  Blur  or  tcelatlne.  Capt.  WauiluNH  ^ 
■cribed  aeoodproceaa  in  the  IVamtft  c.'  JtiaKtrmfi 
for  IWr.l— H.  Bl'SAKT.  (W«  deacriUwl  the  piiii|*« 
lu  Vol.  \\..  aad  sDb>eqnenUT.V-AllATKl-»  Dlivt 
lYuD  i-iui  ejLlcolaCc  the  power  tu  be  obtmlued  Eromt^ 


0  iBilcBnllo.     I'aiial    l>l>ii 


icribeJ  on  p.  13 


atEEP  mix.  (Tddt  tklB  Inn 
do  out  'work''  Ibem  vrll  «t£ 
v  crumpled  uii  anl  polled  abie  i 
tbcfai*  itlll  plhit'le.   Mlbip: 


a.'riil  uiTlBtloii  demouitniitwL)— C.  B.  (Toa^b 
ailiolad  to  a  dTll  euplnrcr.  Yun  «nPBt  ebah  till 
■iou  loth.  Ii«t.C.B.wlllioiit.)—J.Bllo«.  l»»i«ll 
<ln  not  iinikntunil  bow  a  hatti^Tj  ii  to  bin  ■ 
f,riFLiiiN'iii-.i— i:ui  .Meter.  (Kot  t-ompnlMn-  VlH 
public  InEFpcctur  tliry  an  nc^iHlii 


t  U  pnbliihed 
blllr^l" 


the  suhjec 
if.  "ifk  the 


bcktoglapb  procM«i,  n  a  fW 

Itniphcmalboil  fnr  all  wt  oau  learn  fnnajool^l 
beelf  there  h  nM  uuuthinR  «l«ui  it  In  receal  trtaa 


a  FpvcimiriL) — Wllj 

■     it)-r- 


(Dun 


See  ladi«u.>— A.  J.  B.  (Yis  eM 
niUB-yxiirnnncuoln.  lu  tlianiunUer  ot  tacJihfltil 
Iciii -.-riMt.  S.  i'lTbipr  yuu  did  tint  iiu'lmeawa^:* 
j'uu  i-oiijirt  lilt  liolilufniuiihe  SrlfuiM  and  An  IM 

wli?ri'.)— tl.  A.    itlio  next  nauil&aiiDa  vkeivl  Its 

IloiB  Of  the  Moleuoe  and  An  IMntttiueut.  U  em> 
vlial  you  niein,  enuimiuikAtc  with  tbe  acutW]!  av 
bical  roniniltice.l  -T.  Xniini'i.  ( II  vou  ib»b  iMMf 
■ilrrt  iriHu  the  IlKinK  bath,  sue  Ko.  l^*t.t.  MU- 
""'  "  "  El«-ttie  elw*  *(■ 
--tfi 


JtXXi'v.:  p.  **i,  Vol.  XXX.:  p. 


xxsyi.sp^w 

-._.jlt  ilal* 

d  work!  of  lUmdK 


r  ludividiL^y.i' -i.;tii.   r.  saltb 

I  >  :  eau  !•!  IiiUlfi  lu  lUki-t  f.I  ijj  IB 
A  tnbl>4  nhieh  ran  Iv  Ii.ki  o!  toci 
Teraiidi:o.)-A.£.I).    (In  ijpt.i 


OHABaES   FOR  ADVERTiaiVa. 


M  oic™  il.p  onidt,  ■■>. 

S7;r,s»£r 

\;m  .tonoiaecm  to  have 

«'„ 

you   mcaii   dimiolTli* 

■»KKb.    (fi«liuliB.-«m..| 

-riu..  ^in^  I,  [lu.lBjnl »  [Mt  >*^  "J 


in 
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tArv'i  ,n^  that  in  ipirl^-ing  it  all  that  u  ncce»- 
utr}'  ifi  Uj  polJ  the  liand  down  to  the  pulley 
of  th^-  cutter- frame  in  the  uxil-h'jT  of 
slide- re^:. 

It  >ia-  r^een  ur(f<i9d  af^iast  thi.4  form  of  over- 
head motion  that,  in  fy>nseanence  of  the 
jmlieyH  attached  Ut  the  tenhion  rjor,  there  i.s  an 
undue  amount  of  friction  :  but  thin  exiHt^ 
only  in  theory,  and  the  statement  w  quite 
erroneouA :  also  that  the  (piide  pulley  Ixring 
OTerhead,  the  oil  in  likely  to  l^e  difi- 
persed  over  the  operat^ir.  Thif)  is  also  en- 
tirely 'ah  illusion.  If  prr^fjerly  oile^l.  there  is 
not  the  leaMt  occaKion  for  such  a   result,   as 

fractical  exfierience  ha<<  clearly  proved.  As 
have  previously  Htated.  sfime  slif^ht  altera- 
tion and  addition  t/>  my  plan  i.s  nrquire^l  in 
order  U*  render  it  more  effective  in  combina- 
tion with  the  Helf -acting  Hlide-re^t.  which 
[KimewKM  HO  many  advantages  that  it*-  uo^e 
mujit  Ijec'^me  general. 

It  will  lie  Keen  bv  the  en  saving  that  a 
Keoond  ienifion  bar  u  refjuixite  for  driving 
the  Helf -acting  gear  of  the  fUide-rest. 

In  my  next  [Kif>er  I  hhall  describe  tlie 
aut<>mutK;  countmg  apparatus  invented  by 
Mr.  A.^hton,  one  of  which  is  now  to  be  Keen 
at  the  Internitional  Inventions  Exhibition 
at  work,  and  has  ix^n  a  considerable  attrac- 
tion ti}  my  exhibit  of  lathes  and  t^ioK  «3^c.. 
for  which  I  have  received  the  highest  award, 
the  gold  medal. 

1  omittefl  to  mention  in  my  last  paper  that 
all  the  automatic  arrangements  can.  without 
diificulty,  Ix;  added  to  existing  slide- rests. 


coil,  through  which  f^»se»  the  current  to  be 
mewJTtA.  The  level  of  the  liquid  in  the  tube 
Is  kept  connant.  and  the  initial  position  of  the 
areometer  being  alway'  the  fiame.  it  will  oc- 
cupy a  fixed  position  of  equilibrium  by  sink- 
ing to  a  certain  depth,  which  vane?  with  the 
inten-sity  of  the  current  traverdng  the  coil, 
but  u  constant  for  equal  intensitie«.  The 
upper  portion  of  the  wxem  of  the  areometer  is 
flat,  and  «erve«  as  an  index  working  over  a 
scale,  which  is  experimentally  graduated  for 
each  instrument.  The  stem  is  guided  through 
a  metal  eye  inmierFed  in  the  liquid,  a  disposi- 
tion '.vLich  avoid-  friction  against  the  sides  of 
the  tube,  and  does  not  affect  the  sensibility  of 
the  instrument.  It  will  ije  unden^tood  that,  by 
varying  the  dimension*  of  the  parts — f,g.,  of 
the*coil  and  of  the  bundle  of  soft  iron  wires,  a 
range  &-  great  &n  may  Ije  desired  can  be 
obtaine^l  for  a  given  intensity.  In  the  instru- 
ments already  constructed  by  31.  J.  Carpentier. 
of  the  Kue  Delambre.  Pari',  who  has  studied 
the  device  with  much  care,  a  displacement  of 
'lOmdtre  (3'037in.)  corresponds  to  an  intensity 
(quantity  of  current)  of  from  10  to  '2't  amperes, 
according  to  the  apparatus,  or  to  a  difference  of 
potential  of  I'.io  volts.  The  coils  of  the  ampere- 
meters are  made  up  of  thick  wire  in  one  or  two 
layers,  the  re^i;>tanoe  being  "Ul  or  V'2  of  an 
ohm«  80  that  the  instrument  can  be  introduced 
without  inconvenience  into  most  circuits.  The 
coils  of  the  volt-meters  are  of  fine  wire,  and 
have  a  resistance  of  about  I.7(ni  ohms.  The 
instrument  is  distinctly  aperiodic,  and  is  not 
influenced  in  a  sensible  manner  by  variations  of 
temperature,  nor  are  its  indications  affected  by 
the  vicinity  of  large  mas«<es  of  metal  or  of 
{Kiw^rful  magnets.  These  instruments  are 
feeing  introduced  into  this  country  by  Mr.  J. 
A.  IJerlv. 


LALANDE8  GUBBENT  MEASUBEB- 

APPARATUS  for  mfrasuring  electric  cur- 
rfsnts,^  which  employs  mafipietic  nee^lles 
or  {Kirmanenl  magiK'ts,  is  liable  to  l>u  effected  to 
a  considerable  degro<^  by  the  variations  of  terres- 
trial magnetism,  as  wfJl  as  t>y  changes  in  the 
conditio^  of  the  magnets  themselves.     Intrtni- 


ELEGTBIGAL  INSTBUMENT-MAKINa 
FOB  AMATBUB8.-V.' 

By  S.  R.  BoTTOXE. 

12.  /COULOMBS  TORSION  BALAXCE.— 
Vy  Apart  from  the  actual  ut*e  of  this 
instiument  as  an  accurate  measurer  of  electric 
and  magnetic  force,  it  is  extremely  serviceable 
in  inculcating  the  laws  of  electrical  attraction 
and  repulsion — viz..  that  these  are  "inversely 


spo(»ifnl  of  thin  glue,  until  qnite  smooth,  wit] 
a  mnller.  Tliis  etnin  mny  be  applied  vkil 
varm  to  the  wood«  well  mbbed  in,  and  vhe 
fMiU  dry,  varnished  with  **  white  hard  Tamiih 
which  will  be  dry  in  about  twelve  hours. 

§  14.  A  circular  card,  gndnated  to  the  360*  < 
a  circle,  and  of  the  eame  diameter  as  the  n 
terior  of  the  glaaa  chimney,  ia  now  to  be  glu 
on  to  the  central  circle  of  the  faaae  boazd ;  ti 
zero  point  coinciding  with  the  centre  of  out  < 
the  flat  Mgea.  not  with  the  diagonal  ooraer 
Previous  to  gluing  down  the  caid,  a  alotaboc 
Jin.  deep  and  ^in.  wide  mnat  be  cat  i 
the  upper  surface  of  the  baiie  board,  readuBj 
from  the  position  of  the  zero  point  to  the  a 
treme  ed^  of  the  boazd  (this  serves  for  d 
introduction  of  a  soft  iron  rod.  or  of  diffens 
magnets). 

The  next  step  is  to  make  a  similar,  but  mhei 
smaller  graduated  circle  to  slip  over  the  no 
jecting  brass  tube  in  the  npper  cover.  TUi 
circle  should  be  cut  out  of  a  sheet  of  uuid 
iron  or  zinc,  and  the  degTeee  of  arc  (of  vhid 
there  should  be  also  360")  marked  clearlv  apn 
it  by  scratching  deeply  with  asharpstedpoiBt 
In  the  centre  of  this  circle,  a  hole,  just  rafi 
ciently  large  to  admit  the  passage  of  the  piM 
of  brass  tube,  should  be  punched.  This  ciitk 
is  to  be  slipped  over  the  tube  and  lie  flat  on  the 
cover,  but  mwt  not  hf  fa»ttrn^  dowm.  i  short 
brass  rod,  about  2) in.  long*,  and  jiHt  tUck 
enough  to  enter  freely  into  the  brasp  tale,  ii 
now  procured,  and  fitted  with  a  circulirliiHi 
head  made  by  filing  up  a  piece  of  |in.  ^Ki 
brass  into  a  circle  about  fin.  in  diaoieter.sil 
soldering  the  rod  in  the  centre  of  the  didb 
Or.  the  pinion  of  an  old  paraflin  lamp  bunff 
with  the  teeth  knocked  off  may  be  naed  izMaii 
of  this  rod,  provided  it  fits  the  tube. 

\l'hichever  is  used,  a  short  index  of  hna 
wire  must  be  soldered  at  the  upper  extimitj 
of  this  brass  rod,  near  the  head.  Thisinda 
serves  two  purposes.  First,  it  prevents  tki 
rod  going  too  deeply  into  the  tabe  ;  seoondlj. 
it  serves  to  point  out  the  amount  of  tortimm 
twist  g^ven  to  the  wire  or  fibre  which  iuppsrti 
the  '*  stirrup.**  in  which  is  placed  the  magMtie 
needle  or  insulating  rod,  which  are  used  a 
magnetic  or  electric  measurements. 

The  lower  end  of  the  rod  most  project  jink 
below  the  lower  end  of  the  tube  whioh  pHW 
through  the  cover,  and  to  this  lower  end  of  thi 
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ments]  constructed  on  that  principle  arc,  in 
short,*  fincapable  of  giving  accurate  results, 
unless  f  re«iuontly  calibrated,  which  is  a  serious 
inconvenience,  to  sav  the  least,  when  they  are 
used  for  industrial  applications:  M.  F.  de 
Lalonde  has  recently  presented  to  the  Paris 
Academy  of  Sciences  ampc^re-meters  and  volt- 
meters which  dispense  with  peimanent  magnets, 
and  are  consequently  not  liable  to  be  affected 
by  the  causes  above  mentioned.  They  are  based 
u|Km  the  principle  of  Becciuercrs  electro- 
magnetic balance,  and  their  action  depends 
upon  the  effect  produced  by  a  solenoid  on  a 
bundle  of  soft  iron  wires  movable  in  its  interior. 
an<l  maintained  by  an  antagonistic  force.  M. 
lialande  says  his  inHtrumcnt  might  bo  called  an 
<fl(y;iriu  areometer,  as  it  ooiiHiHls  of  a  buudle  of 
soft  iron  wiroH  pluctxl  within  a  metallic  areo- 
motor,  which  is  plunged  into  a  test  tube  con- 
taining water.     The  test  tube  ia  cnoiioled  by  a 
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as  the  squares  of  the  distance,  and  directly  as 
the  char£^.*^ 

To  make  such  an  instrument,  we  select  a 
glass  chimney,  similar  to  that  shown  in  otir 
last  section.  Fig.  4  A.  This  must  be  fitted  with 
a  metal  top,  precisely  like  that  described  for  the 
bottom  cover  of  the  electroscope,  Fig.  4  C.  In 
the  centre  of  this  a  small  aperture  is  made  to 
admit  of  the  introduction  of  about  lin.  of  thin 
brass  tube,  having  about  |in.  bore.  This  is 
soldered  neatly  into  the  cover,  so  that  the  tube 
projects  about  (in.  on  either  side  of  the  cover. 
A  block  of  mahogany  or  deal,  about  4in.  square 
by  jin.  thick,  is  now  planed  up  and  made  truly 
square.  A  circular  chiuinel,  about  \m,  wide,  and 
of  the  same  depth,  is  now  cut  in  this  base-board 
for  the  glass  to  stand  in.  If  deal,  this  base 
should  l^  stained  black  and  varnished  ;  if  maho- 
gany, it  should  be  polished. 

§  I.S.  An  efficient  black  stain  for  such  pieces 
of  white  wood  may  be  made  by  working  upon 
a  slab  a  tcaspoonf  ul  of  lampblack  with  a  table- 

•  All  rigbts  referred. 


rod  must  be  soldered  a  shdrt  length  of  Na  40 
German  silver  wire.  To  the  other  end  of  tUi 
German  silver  wire  must  be  attached  by  8oUa<- 
ing  a  **  stirrup  "  in  the  form  of  a  wide  J.  Tha 
length  of  the  wire,  inclusive  of  the  stimipi, 
must  be  such  that  it  just  swings  clear  of  the 
lower  graduated  circle  when  a  magnetic  needk 
or  other  rod  is  placed  across  the  stirrup,  and 
the  cover  is  on  the  top  of  the  glass  cylindier. 

A  well-magnetised  needle,  a  little  ahortn 
than  the  diameter  of  the  cylinder,  cob- 
pletes  the  instrimient  if  it  is  to  be  used  tt 
a  magnetic  measurer.  The  needle  may  be  a 
piece  of  a  good  steel  knitting  needle  caiefiUly 
magnetised  to  saturation.  If  reqniped  for  dsfr- 
trical  experiments,  the  magnetic  needle  mMC 
be  replaced  by  a  light  shellac  rod,  oarryinf  • 
one  extremity  a  small  disc  of  thin  dkwi  hi 
or  copper.  In  this  latter  oua  alp^ 
the  base-board  must  be  fttfr 
wire  shaped  like  the  letter 
small  brass  ball  at  eadb  ' 
must  be  carefully  insu' 
ooated  with  good  red  m 
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•t  leaat  Jin.  all  iDnod,  exoept  at  the  two 
tretnitieB  when  the  balk  an  utnato. 
Pig.  G  Ulnstratee  the  dlBerent  parti  and  tiie 
tnplete  matnmifint.    A  if  the  bue-board  with 

B  Blot  and  graduated  circls  attached  ;  B  Ib 
B  tin.  cover,  with  ite  bnua  tnbe,  the  whole 
ing  oemented  to  the  top  of  the  gltat  cflinder 
len  once  the  wire  hu  been  eoTdered  to  the 
lied  betid ;  C  is  the  upper  giadaated  disc  ;  D 
I  rod  carrying  the  indei,  and  actnated  by 
9  braea  bead  ;  to  thia  rod  ig  attached  the  wii« 
d  Btirmp  E  ;  F  shows  the  inatmmeDt  pQt 
{ether,  aiid  lettered  homologonalj. 


MOULDIwa.-L* 
By  Band  Bat. 
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TNTIL  comparatiyel;  modern  timee,  iion- 
J  moalding  in  England  wm  very  little 
ought  of.  It  ia  aomething  like  100  jeara 
,oe  it  was  introdaoed  into  England  by  Dutch 
inldera.  I  will  not  go  mn(£.  into  its  early 
[tor; ;  but  I  may  state  that  one  of  the  prin- 
lal  cait»eB  of  failore  with  the  anciente  was 
)  want  of  knowledge  in  venting,  and  in  these 
dem  times  we  have  to  be  ^woys  on  onr 
ard  how  to  get  the  air  bom  the  ^aoe  of  the 
uld.  It  wUl  not  do  to  have  a  green  sand 
laid  too  hard  on  the  face,  as  it  cansee  the 
ting  to  scab  and  become  a  wBet«r.  Then  we 
re  the  different  compositions  of  sand ;  for 
~"  work,  we  require  sand  very  strong;  to 
t^  metal  :  it  may  be  made  stronger  by 
ig  more  road  sand  in,  also  by  putting  dry 
aa  and  extra  coal-duat  in  tlie  sand.  For 
Kll  castings,  it  ia  well  to  grind  the 
id  and  put  very  little  nMd  sand  in, 
V  by  grinding  the  sand,  it  makes  it  tough 
1  oloae,  and  more  adapted  'for  light  work, 
ih  as  fine  pitched  wheela.  I  will  com- 
oce  by  giving  a  sketch  how  to  mould  a 
ler,  such  as  is  used  in  laundries,  or  commonl; 
led  washing  boilers.  Fig.  1  shows  boiler 
Mra  to  be  about  jin.  thi^,  with  flange  a 
■la  thicker,  as  shown.  Usual  siie,  about 
n,  diam.,  lain.  deep.  To  make  them  In 
■■wnnbeii.  thereonght  to  be  special  boxee, 
fntketeh,  to  M  caat  bee  down,  and 
i-nad.    thin  (ait,   m  ibawa  Jn 

■tit  nuS ' 


B  B.    The  bos  bars  onght  to  be  level  on 

side  of  box  ;  but  the   bars    next    to   the 

pattern    shonld   be    |in.    clearance    for  sand. 

Fig.  3  shows  top  port  wit^  box  bars  cast  in, 

with  about  the  same  clearance  ;  but  this  box 

ought    to  have  a    small    internal   flange,  as 

shown,    as    it  greatly    helps    the     lifters    in 

keeping  the    sand   in   the    box.    I   have   left 

space   for  the  running   gate.    E  E  shows  box 

l^rs,  shaped   to   the  pattern  ;  C  C  shows   bow 

handles,  so   tiiat  they  may  be   lifted   by  the 

kne  chain  ;  D  D  shows   holes  in    snugs  for 

''^pina.    Fig.  4  shows  gnide-pin  with  cotter 

■x :   by  cottering  tl^  boxes   it  saves  an 

*  weighting,  and  ia  mnch  safer  in  the 

wutr  is  to  be  rammed  inside  Qnt, 

"ted ;  next  ram  the  bottom  part, 

F,    and  make    the    point    level 


with  the  flat  face,  then  put  on  top  part  and  lam 
up.  The  inside  will  require  stronger  sand 
than  Ihe  outside,  and  much  more  venting 
There  is  no  rising  gate  required  for  these.  The 
vent  must  be  got  freely  away,  or  thev  will  scab 
awfnlly.  Fig.  3  can  be  cast  with  box-barg 
abont  9in,  deep  if  wanted  for  a  iobbing  box, 
bnt  will  always  require  lifters  to  carry  the 
fand.  Fig.  G  is  a  sketch  of  a  broad  stiap- 
pullev  with  two  sets  of  arms  SOin.  broad  and 
—    ■■  ' *all 


1.  long.     I  th  ,         . 

strap  pnUeys  with  loose  arms  as  shown,  and  ta 
have  them  bent  arms,  as  they  are  much  safer, 
and  don't  fly  in  conb'action  same  as  straigbt 
arms,  and  recess  cores,  so  that  the  metal  ia  more 
equal.  I  would  reoonunend  the  pattern  to  be 
about  12in.  long,  turned  iusiidA  «&&  •s^;w^lk^ 
with,  two  ta\»'^»»*>sr»ni.»^^'ii'^'^V*'N*«^'^ 
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jln.,  ro  thnt  a  book  can  be  put  in  at  each  side 
to  dra«-  it  ivitli.  Then  a  pulley,  any  length, 
can  be  monlded  of  the  BOnio  pattern  :  or  if  a 
narrow  oiie  ii  \ranted,  it  can  be  bedded  in  the 
floom  and  ^trickled  round  lo  lOiii.  or  an;len^ 
dwired.  B  11  ahowB  armB  in  their  plaice,  with 
ibkpe  of  cori.':  DD  i^hDwi>  gaU»  on  top  boss; 
A  is  pulle.v  rim.  Fig.  7  uhowH  lifthie  platea  for 
eaoh  net  o(  aTrn»,  tvith  two  loop  handlea  to 
carry  thpm  about  with.  K  N  nhowB  crampB  to 
taslen  all  together.  They  ought  to  be  nmdo 
fiiet  nod  cai't  into  the  L  P.  If  for  middle  arms 
the  cramps  ought  to  be  font  iron ;  but  it  for 
one  net  of  arras  they  ought  to  be  wrought  iron. 
'  F,  loop  handles  ;  B  B  i£owb  armH  with  about 
one-eifhth  of  an  inoh  clearAnce  all  round ;  E  E, 
plateK  with  gnide  pina  CB«t  on  joint,  to  be  made 
at  dotted  lines.  Fig.  8,  B  abovrs  lirmB  ;  A.^ 
Hhowf  where  loop  handles  go.  Xext  is  i 
set  of  pulley  boxes  for  the  same,  I  havi 
srraugixi  these  either  for  hand  or  crane 
by  putting  both  straight  hnndlos  acd  bov 
handlei' ;  U  D  is  aliout  jin.  diameter.  Tin.  long 
bow  handle*,  din.  broad,  iin.  long ;  two  snugs 
top  and  botton.  li  G  (Fig.  9)  snngB  ;  C,  boi : 
A,  pulley  pattern  ;  B.  sand  ;  EE,  bow  handles. 
Fig.  lU  tihows  box  inside  and  outside}  F  F, 
guide-pins  ;  (.4  G,  holea  in  snuga  for  gnide-pins  ; 
box  to  have  a  small  internal  flange,  aa  shown, 
and  a  facing  all  round  the  end  of  box.  Fig.  1 1 
shows  top  box  :  A,  pulley-rim  ;  B,  sand  ;  G  Q, 
SQUgii :  D  D  as  on  the  other  boxes.  Pig.  12, 
^idc-piit,  about  liin.  long.  jin.  diameter,  with 
oatt«rs  in.  Fig.  II  will  do  both  for  top  and 
bottom  boxe?.  It  is  nsual  to  have  boxes  of 
Tarioni  depths,  some  l:fin.,  9in.,  liin..  'iia,  lon^, 
FO  that  if  a  pulley  ia  wanted  ISin.  long  or  3lin.  I 
long,  by  having  all  auug  centres  the  same,  it  is 
easy  to  arrange  them.  Ram  the  bottom  box 
level  with  joint  at  dotted  lines,  then  ram  up 
the  inside  to  joint  at  centre  of  arm-bed  on  the 
plnlen,  and  proceed,  oa  before,  to  next  set  of 
arms.  Slake  joint  Wd-plates  as  before,  ram- 
ming the  outside  ;  at  the  same  time  uso  strong 
sand  for  the  arras,  and  weak  for  ontnido.  Make 
joint  at  lop.  rara  top,  tieu  lift  off.  Sext  draw 
the  pnl ley-rim.  lift  outside  of  mark  in«de  partis, 
then  separate  them,  take  arms  out,  put  in  core 
of  bottom  arms,  and  put  together  again  and 
cotter  all  np.    Cast  very  hot ;  feed  top  boss. 


genoou*  in  this  iieiuQ,biit  may,  nevertheless,  have 
the  suns  mean  rcfiacbive  index  aa  the  arown-glnsB, 
elear  vision  with  theie  will  be  ohtsiacd  with  the 
general  fcnus  uDchnnged,  but  an  exceas  of  Folnur 
will  fringe  the  oiitliaeB  of  the  object.  U  the  focas 
has  been  obtained  by  menna  of  the  rock  and  pinion, 


can   lead  if  y   : 


igthea 

;ortain    the  refractive   indices  of 

.  .     .    proposed  for  use  with  immersion 

jvctives  in  thL4  way.    Let  a  mark  be  znadeontbc 

k-bar  nr  sliding  t]ibe,  as  the  case  may  be,  when 

thefucua  ia  obtained  with  thcplstoe  in  the  position 

the  figare ;  thin  mark  will  indicate,  foi 

a  lefrnctive  index  of  1-52.      Filling  the 

_    now  with  oinnsmon   oil,   and  focnaaing 

again  (using  the  same  object,  objective,  and  eye- 
piece), we  get  another  position  for  a  mark  indicating 
refractive  index  of  ]■«.  Uainff  water,  we  gst  atill 
nothcr,  1-3:!,  and  with  glycerine  I-J 1,  the  extremei 
■ill  be  abont  jin.  apart,  as  measured  on  the  bar  oi 
ibe,  and,  by  interpolating,  we  can  thus  get  prctt) 
early  the  refractive  index  of  any  fluid  medium. 
havB  found  the  so-called  homogeneous  media 
1  the  shiipa  to  diifer  very  greatly,  fully  ^in.  or 


SCIENTIFIC  SOCIETIES. 

HOTAL  MICROSCOPICAL  SOCIETY. 

THE  first  meeting  of  the  aesaion  was  heUN 
the  I4th  ult.,  at  Kinga  CoUege,  Strand,  W.C, 
■  e  Preaident  (D^.  Dallinger,  F.R.S.)  in  the  dutf. 
Mr.  Crisp  called  apcoial  attention  among  Ibe 
donationa  U>  the  accond  part  of  Prof.  Betiioi  mf 
ifioent  work  on  the  organ  of  hearing  of  On  TMt»- 
rate ;  also  to  a  Japanese  scienUfic  publieatioa, 
loatly  printed  ia  the  native  character. 
Mr.  Criap,  in  exhibiting  D'Arsonval'i  wiMr 
_iioruBcopE,  said  he  did  not  know  that  they  wen 
bound  to  notice  every  inatroment  which  uinne 
ihoae  t->  devise ;  bot  the  one  before  them  bad  htm 
iesigned  by  sn  eminent  Frenchman,  and  had  bes 
reootded  iu  their  Proeeedinga  by  high  BOliontiM 
in  France,  and  he  thonaht,  therefore,  ftey  wm 
entitled  to  criticise  it.  It  waa  put  *^'7^_^' 
auggcstion  for  ' 

the    ordinary    

hardly  good  euDOgh. 
ordinary  instramen 


DEVICE  FOR  TESTina  REFRACTIVE 
INDEX.' 

A  KEWdc  vice  for  testing  the  refractive  inde 
immeraion  media,  and  indicating  how  i 
an  appruwb  to  li'omagcncity  with  cruwn-glaaa 
be  made,  wa8<leBcribedattne  recent  meeting  of  the 
American  Sui'iety  of  MicrUHCOpisla  by  Prot.  U.  L. 
ifanith,  who  ulaims  for  this  simple  device  auperiority, 
both  0«  to  ease  of  manipalatioa  and  accuracy  of 
indication,  over  the  well-known  wedge  and  bottle 
fumisbed  by  Mr.  Zeiaa. 

In  tettiug  imy  medium  foi  immeraion  purpoaea, 
bat  little  mure  than  a  drop  of  tbe  liquid  is  rei|uired, 
and  the  aligbtctt  varintiuno  of  refractive  index  are 
indicated  ijy  a  cunaiderablc  latitode  of  motion, 
when,  in  tbe  unlinary  use  uf  the  wedge,  these 
variatiunrt   would  be  inappteoiuble.      The  instru- 


he  way  inmanycaaea.     A  specimen   of  cede 
rom  Zeiss  caused  a  change  of  fucus  only  about 
^.in.,  which  was  less  than  was  required  by  any  other 

When  one  has  a  fine  cibjectivc,  and  with  a  given 
mmersion  medium  baa  obtained  certain  poaitiuna 
>f  the  acrew-vollar  for  the  best  work  on  certain 
testa,  the  exact  refractive  index  of  the  medium  can 
be  aacertained,  and  afterwards  always  aecnred.  A 
nun -adjustable  immersion  objcctive.a  ][  by  ISpencer, 
— hich  performed  most  admirably,  both  with  oblique 
id  direct  light  with  the  medium  furnished  by  the 
maker,  showed  but  indiSorently  well  with  another 
"  im,  which,  on  being  teatod  with  the  little 
■atUB  above  described,  required  an  alteration 
icus  neceasary  to  obtain  distinct  virirm.  or 
r  the  most  distinct  vision,  of  fidly 
On  dilulingtheaecondmedium  to  bring  it  to 
June  index  as  that  sent  out  by  the  maker,  the 
performance  was  entirely  satisfactory.  It  will  be 
undoralood  that  there  sbouldbe  a  diaphragm  in  tl 
adapter  of  such  aiic  as  will  prevent  any  light  pai 


cope, 


a    elaai    cilindK 

_  rubber  pipe  wHfc 

a  sTrinee-'  On'tnming'  the  handle  of  the  tyiii^t 
water  waa  forccil  into  tbe  cylinder,  and  the  fdeM 
was  altered  accordiugly  aa  more  or  less  water  wu 
pumped  in.  Of  course,  an  alteration  of  foeos  did 
result  from  the  ujieration.  but  the  Bmngemest 
destmyedthecorrcctionof  the  objective,  and  lb* 
least  disturbance  of  the  surface  of  the  wita  na- 
dcred  the  image  so  unsUble  that  unless  OitiBtrB- 
ment  Blood  niicm  a  very  firm  f oundatiOQ  il «« 
uaclesa  to  attempt  to  examine  an  object  with  a  hirt 
power.  There  was  also  the  question  of  c»^ 
farity  which  would  clearly  exert  eonsidetaUe 
inflnence.  He  thought  the  defect  of  the  tOin 
before  them  might  be  Bumined  up  as  urationilitl. 
and  that  not  of  the  spectrum  only. 

Dr.  Anthony,  in  commenting  upon  the  miO*- 
_ent,  said  that  the  simplest  method  of  ginnj  i 
last  touch  to  the  adjustment  of  the  f.«n«  wia  bl 
gently  pulling  out  the  eyepiece,  by  which  meiKi 


ibjcctiv 


vithtl; 


Cocaine  for  FllUng  Teeth. — A  dental  surge 
reci>mmenda  the  following  in  tbo  Btiliih  a 
Culeiiiitl  Dniffji"!:  ^  Cocaine  pur,  ligr. ;  iw 
form,  lOgr.;  gum  mastic  (qj.).ilgr.;  ul.  cucali 
Tel  cucJyptine.  Sa, ;  chloroform  3dr.  Disaol 
the  cocaine  and  iodoform  in  half  the  preacrib 
quantity  of  chloroform  and  the  other  ingrediei 


CS. 


lequently     long     befoie   IL 


Mr.  J.  Mayall,  iun..  described    Riddell'a  bind* 
iT  microscope,  whioh  wss  exhibited  by  Mr.  Cti* 
"  -   interest  aa  being  a  dajifr 


cate  of  Prof.  RiddelV 
now    belonged    i 
at    Washington, 
worthy    fe"" 


the 


to  'giv. 


of     separating     tht 


each    cjepi 


._..  „  full  field  of  tif. 
w  with  a  right  and  l* 
itinglho   ■    ■       -    -'-•■^ 


I  tbe  t< 


the  Fig.  "ill  mai 

adapter  alxint  Jin.  in  length,  with  the  society  screi 
Ontaide  and  inside.  This  is  attached  to  the  micrc 
■cope,  and  carries  a  lin.  objective,  n  and  bare  two 
■lipe  of  crown-glass,  as  near  the  refrsotive  index  of 
the  cover-glus  «.t  poa^iblc,  3in.  long  and  lin.  wide, 
each  about  ,' in.  in  thickness.  In  iiue  iif  these,  i>, 
near  the  end,  a  concave  is  ground  to  a  deptli  of 
about  one-third  or  mure  of  the  thickness  of  the 
glass,  and  p;ilisheil.  Tu  test  whether  a  medium  has 
the  lame  refractive  index  aa  the  glaaa,  and  also  the 
dispersion,  u  drop  iif  it  is  put  into  the  concave,  and 
the  two  slip!i  i)f  glass  are  placed  together  and 
inaerted  into  an  opening  cut  in  the  adapter-tube,  as 
■bownin  tbe  figure.  A  thin  atratum  of  the  medimn 
will  flow  betireen  the  two  alipa.  The  whole 
being  now   in  the  poaicion  shown  m  tbe  figure,  the 

Bcrope  is  focuased  on  aome  well-defined  object  on 
tbe  stage.  Looking  through  the  two  slips  '-  "-'- 
war,  the  focus  willbe  found  not  to  dificr  i 
ably  from  what  it  would  be  if  the  glaaa  pla< 
removed.  When  the  object  is  clearly  defined  the 
plates  are  puabed  in,  bringing  the  concave,  filled 
with  the  liquid,  directly  over  the  back  of  thi 
Dltjective;  If  bhemedium  be  optically  homogcneoni 
with  the  glass  slips,  there  will  be  neither  spherical 
nor  cbroQiatic  aberratit>ns  produced,  and  tbe  defini- 
tion and  fiMUS  romaiii  unchnnged.  As  none  uf  th 
iBimenion  media  now  known  nre  strictly  homi 

•  Fioaitbt  Am- liatu  UoHllil)!  UicroKBplalJtiir'fl.      I 


solntinns. 
required  (or  "painting"  around  a  tooth,  on  the 
gumB  or  elsewhere,  but  not  for  "  stopping  "  purpoaea 
the  maatic  should  be  omitted  altogether;  while 
on  the  other  band,  the  quantity  maybe  increased  if 
a  teoacious  semi-fluid  substance  (rendered  mobile 
by  warming)  for  direct  application  to  a  hollow 
stump  be  needed.  This  preparation  should  be  kept 
in  tightly-corked  tnbea  or  Iwttles. 

a  paper  in  tbe  "  Proeeedinga  "  of  the  Institu- 

of  Civil    Engineers  on  "The  effect  of  the 

Drought  of  1H81  upon  tbe  pollution  of  the  River 
Thames  below  Ijoudon,"  Mr.  R.  W.  Peregrine 
Birch,  referring  to  a  former  paper  in  which  he  de- 
scribed a  method  of  oalcnlfttiim  now  knnwn  as  the 
"chlorine  method,"  used  by  him  in  1S83  to  deter- 
mine the  rate  at  which  the  metropolitan  sewage  is 
carried  away  by  the  river,  and  the  extent  of  the 
sewage  pollution,  gives  an  account  of  observations 
made  during  the  drought  of  \9ii.  The  following 
cODcluaions  arc  arrived  at ; — All  the  frcph 
and  sewage  which  had  entered  the  river  hi 
Teddington  and  Southend  sin  ' 
there  on  September  Bth.  and 
on  Juno  I6th  waa  stUl  there 


landed  thread  for  separt— .g  — r.- 

vidth  of  the  observers  eyes.  An  ingenious  appli- 
ation  of  reflectors  at  the  top  of  the  ejepwat 
■Bectcd  a  perfect  inversion  of  the  image,  *»  tW 
.he  instrument  could  bo  used  for  diastxtiog  V^ 
pases.  He  had  tried  a  few  oxperimenta  witSi^ 
and  had  found  ila  performance  to  bo  very  fia 
"here  were  some  inconvenienccB  which  migtatis 
iproved  upon  with  advantage,  such  as  the  — ^ 
tn  of  the  prisms  above  the  ejepieecBj  ao  th 
u  nut  easy  to  prevent  them  from  getting  Ou 
id  causing  a  cunfuaiun  of  the  image*.  Then 
alao  too  little  room  for  the  noae  between  thetnl* 
ind  during  a  protracted  observation  Uio  biM* 
iQudensed  upon  them  to  a  great  extent.  Tlulf 
vas  no  fine  adjustment,  but  he  believed  tbe  mief*- 
icope  was  only  intended  to  he  used  with  low  powi« 
Et  was,  he  thought,  an  instrument  of  great  lataim 
la  having  been  made  so  early  an  18  J3.  He  bofM 
:hat  EngliBh  makera  would  take  up  the  point  a 
jroviding  some  means  of  aeparatine  the  pri«"* 
vhioh  oSered  such  advantages  that  he  nondeieas 
limilar  method  had  not  been  adopted  hitheita. 
Prior  to  this  instrument  being  made  Prof.  RidiU 
had  devised  another,  also  described  in  tbe  Societal 
"le  form  afterwards  adojited  by  St 
.t  was,  ho  thoaght,  a  point  of  special 
the  history  of  the  development  of  tht 
lodem  binocular  microscope,  that  so  early  as  4* 
""•    Riddellhsd 


idXe 


freah 


I  the 


b  which  entered 
in  August -Wh.  The 
river  forty-five  daya 
acventy-fiVB  days  toi 


Teddington  Weir  to  Southend. 
There   was  lens  fresh  water  and  more  salt  i 
in  the  river  than  in  September,  1»82.  and  the 
mixture  travelled  seawards  at  B  much  slower 
The  calculations  idso  show  that  though  in  tin 
drought  there  is  more  aeawater  in  a   tidal   eatnary 
than  in  a  wet  scaaon.  ita  circulation  is  so  slow  that ''~ 
effect  as  a  diluent  is  greatly  reduced.    The  eirou 
tion  in  November,  USSi,  a  time  of  dood,  was  nearly 
three  times  as  great  as  m  August,  188J,  a  tiir  "      * 
ilonged  drought. 


,    of  this 


into  practical 
bringing  the 
undoubtedly  di 


>ith  t 


■osoope    Prof. 

the  purp —   -* 

.n  both  fields, 
laid  that  the  form  of  binocoltr 
e  hy  Professor  Riddell  waa  aa 
>UB  failure,  He  believed  he  was 
laying  so.  becanse  it  never  cans 
se  at  all;  whilst  the  merit  <rf 
inocular  into  practical  tue  «*• 
Hr.  WenbaiE.  He  uw  Ike 
'  the  yeai  lf>TI,tal 
i  tha  a       -  "^ 


Lt  New  Orli 


table  before  them,  there  was  never  another  nl■A^ 
because,  tboutth  it  was  ingenioiu,  it  waa  oat  aw- 
ful. Whenever  a  thingwas  made  which  w      — 

the  case  of  Hr.  Wenhara's 


SCi^^S^ 
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the    domand    a»d    heeo    enormoni.      Thanth 
thonght  the  uutrtunenC  wii«  not  uf  tny  gnit  pri 
tic&l  me,  it  wu  very  iiicful  tu  have  tbett  tncccui  _ 
■togea    in  the  hietory  of  the  binocnlar  microocope 
brought  before  them, 

hiring  two  leofes  of  Jifforont  powtn,  alio  two 
lonni  of  msgnifiera  'ient  br  Mr.  Uippiiler  u 
exuDplei  of  the  apabilitie*  of  lenuB  mode  oat  of 
■phenilea  of  gUu,  and  ot   >  limple   maUiod  of 

Uf.  Badouck  culled  atteatioD  to  the  bot 

le^diuomnr    of    Vordylnphora     laamru     _. 

Tietoria  Docki  hy  Mr.  C.  Hitchcll,  of  the  East 
London  Natural  Hiaturv  Society.  Some  year*  ago 
it  wa«  Wry  abnndont  tlere,  hot  linee  then  "  '■--' 
entirely  vaniibed,  mitil  a  few  weeks  ago. 
farther  interest  attached  to  it  Da  adcount  of  there 
being  a  qoantity  of  Flotcalaria  elegaiu  paiaiitlo 
upon  it.  The  same  gathering  alio  contained  some 
BacUlaria  pa  radora. 


The    President    regarded  this    as   a  highly  in- 

terestiaa  gathering,  esppcially  that  of  the  Sarillaria. 
Dr.  Maddoi   read  his  paper,  "Further  Bxperi- 


■my  pleased  to  have  l>rfote  it  the  farther  icsnlta 
of  br.  Haddoi't  researches  in  this  direction,  which 
was  one  in  whinh  there  waa  not  merely  very  much 
of  interest,  hat  alio  much  of  practical  importaoca 
jet  to  be  learned.  The  fact  that  no  practical 
Temlt  hod  yet  been  arrived  at  wu  no  donbt  dis- 
appointing, bat  it  was,  after  ill,  only  an  excite- 
ment to  still  patiently  pursne  the  subject  nntil  It 


_  invert  itigar  instead  of  the  ordinary 
■kind.    By  aniog  barley  »ng«r,  or  boiled  siigar,  they 


would  get  it  in  a  form  which  woold  n< 


Dr.  Maddruc  said  he  ibould  prefer  to  feed  the 
insects  entirely  on  fluid  food,  if  it  were  pmsible  to 
do  so,  but  evaporstion  was  the  drawback  there. 

Mt.   Chonhire  had  some  eiperienc*  in  feeding 
bees,  and  would  luggest  that  thedifficolty  met  with 
se  to  the  feet  might   bo  g*jt  over   by  feeding 
ijisectB  through  a  grating. 

r.  Michael  thought  it  would  be    mnoh    n 


1  Oies 


I  this 


of  th 


of  the  very  different  structure  and  length 
luggested  that  it  might  be  useful 


place  a  cover  glass  over  the  preparation,  having 
email  hole  in  the  middle.        '''"■'  » 

Ur.  Cri-<p  exhibited  one  of  Husn.  Beck's  ne' 
pastoboard  boxes  to  hold  ifOO  slides.  Ho  had  found 
Uiem  very  convenient  for  storing  long  sariea  of 
uides.  such  gs  diatoms,  micro-fungi,  minerals,  io. 

Mr.  Groves  said  that  though  not  a  very  new  sug- 
geBtioa  it  was  a  very  useful  one.  He  had  had 
>ome  half  dozen  uf  them  in  use  for  years. 

Dr.  Antliooy  feared  the  material  of  which  the 
ease  was  made  was  too  alight  for  the  purpose,  s( 
that  if  prcRBure  was  exerted  the  flexure  woiSd  give 
■pace  enongh  for  the  slides  to  override  each  othei 
and  knock  the  cover-glass  off. 

Mr.  Groves  said  he  had  never  fonnd  this  to  oconi 
in  prscticf ;  indeed,  he  often  used  two  of  the  trays 
—without  the  httx — to  oar-"  -^^■' —  -* — ■■  —  ---" 
he  put  them  under  his  an 
they  gvit  diflplacad. 

Mr.  Crhp  said  they  had  received  lix  slides  of 
material  taken  from  the  intestine  of  Lient.  Kks- 
lingbory.  U.S.N.,  one  of  the  victims  of  the  nn- 
fcrtnnaW  Creely  Arctic  expedition.  When  the 
qnntion  of  cannibalism  was  being  diacuesed,  his 
body  was  exhumed,  and  a  good  deal  ot  the  flesh 
was  fonnd  to  have  been  cut  off  the  bones.  In  order 
to  ascertain  if  possible  what  was  the  last  food  of 
which  the  deceased  had  panakeo,  and  to  etiabliih 
whether  the  officers  had  joined  in  the  cannibalism 
of  tie  men,  the  contents  of  the  stomach  were  sub- 
mitted fur  examination.  The  letter  of  Mr.  U.  E. 
Abling  accompanying  the  slides  (which  were  sent 
by  Dt.  Maudeville  and  himself}  was  read  to  the 

Mr.  (.iroTcs  said  that  although  it  might  be  poa- 
■iUe  to  say  from  an  examination  of  ^ese  slides 
whether  tSo  material  consisted  of  the  flesh  of  a 
mammal,  a  bird,  or  a  fitb,  it  would  be  qniW  im- 
poasible  to  say  if  it  was  hnman  flesh  or  not.  unless 
.»  \,,^^r.^i  .1...  ,  in^j  quantity  of  hair  had  been 


It  happened  th 
taken  with  it. 
"r.  t-r-p  ss 


__.  _._,. ho  had  submitted  the  matter 

to  Prof.  Stewart,  tlip  Conservator  of  the  Museum 
of  the  Royal  College  ot  Surgeons,  who  had  given 
*■""  "■"  '•'no  opinion  as  Mr.  (JroTes,  adding  only 
IS  of  identification  might  be  found  '- 


that  a 


the  small  hairs  of  the  general  surface  of  the  body. 
He  (Mr.  Crisp)  had  examined  the  slides,  bat  cuald 
find  no  trace  of  hairs. 

Ht.  D.  p.  Penliallow's  note  was  read  as  to  a 
Jiandle  for  coTor-glasscs,  as  follows ; — 

"  In  the  Angnst  Dumbsr  of  llie  Jtnmal  (p.  7G3) 
Hi,  Cheshire  mentions  the  use  of  a  •MBlouanlar 
diu  of  wax,  somewhat  amallci  thw  Hw  aort 


lifting  the  lattor  and  adjos 
Several  difficulties  ippaat  in 

recommended,  and  I  now  nso 

more  oonvenient  form.  An  ordinary  penholder, 
with  a  tetrnle  which  is  not  split,  is  employed.  The 
fermle  is  cat  oB  to  such  length  as  to  leave  a  short 
tube  Jin.  long  on  the  handle.  This  tube  is  filled 
with  wax  in  such  manner  as  to  leave  a  well-rounded 
end ;  thb  is  easily  done,  by  simple  dipping, 
permanent  handle  is  now  ready  for  use  at  all  tii 
In  use,  the  wax  only  ronaires  to  bo  applied  i .  „ 
lightly  to  the  centre  of  the  cover,  when  the  latter 
may  bo  lit  tod  and  placed  in 
least  difficulty.  The  advan 
are:  (1)  Min*imn 

the  specimea  can  be  seen  and  its  proper  position 
sccuT«d  as  the  cover  goes  on ;  (3)  very  slight  pi 
sure  with  a  necdleaeems  to  release  the  cover  Ir 
the  handle  ^  (4)  there  is  the  least  quantity  of  wax 
to  clean  off." 

Mr.  Cheshire  said  he  waa  not  in  the  least  dis- 
posed to  criticise  the  method  suggested,  though  it 
appeared  to  him  to  hare  its  diudvantages,  for  if 
they  had  a  contact  on  one  aide  only  the  pressure 
would  be  BO  uaaqually  distributed  as  to  be  very 
liltcly  to  unsettle  the  object  or  to  displace  it,  nar- 
ticutarly  when  working  at  the  end  of  n  penholder. 

Mr.  C.  Ileck  exhibited  a  compact  form  uf  Mr. 


itages  of  this  hand 
of  wax  and  glass  ;  ( 


Stephenson's  Catadioptrio  iUnmina 
The   President  said  that   those 


's  original  apparatna  would  s 


work  eioaedingly  . 

Mr.  Kitton's  and  Mr,  Kain' 
Tula  were  read.    Mr.  Kitton 

"  Sinuc  the  publication  of  E-^ 

Toln,  I  obtained  another  sample  uf  the  gam.  This 
was  very  differunt  from  the  first,  which  was  darker 
in  colour  not  brittle,  and  dissolved  freely  in  ben 
Eole  without  residue.  The  second  sample  wai 
brittle,  and  capable  of  being  pounded  in  a  mortal. 
It  was  alao  soluble  in  hot  beniole,  which,  a 
ing,  deposited  a  very  dark  viscid  mass,  lei 
pale  eolden  brown  liquid  above.  This  is 
contain  all  the  cinnamic  acid,  tl  ' 
ig  Tola,  and  which  is  only  suit 


Doholu 


acid,  the  denser  gum 

ily  soluble  in  absduto 

chloroform,    1  tried  it  in  the  lal(*r,  but 


very  objectioi 


ighter  fluid  was  apparently  about  the  same 
refractive  index,  and  I  mounted  several  diatoms  -~ 
>f  a  wi 


itwl       , 

plentiful  crop  of  crj-htais.     It  al 

to  me  that  heat  would  volatitise 


>tale.    It  afterwards  i 


theci 
a  slide  on  whi< 
and  boiled  i^  and  when  cool 
red  It,     ay  the  side  of  this  Ipla 
,  warming  it  to  drive  off  the  bei 
covered.    Aftor  the  lapse  of  a  fortnight.  I 
i  this  contained  plenty  of  crystals,  whili'  "' 
adjoining  drop  was  entirely  free  from  tliL-ni. 
"  I  afWrwardi  Bscertain«l  that  the  second  ai 
been  boiled  in  water  in  order  to  extract 
la  medicinal  properties," 
[r.  Kain's  note  (in  reply  tu  a  letter  froi 
ip)  was  as  follows:— 

As  you   remark  in    your   Icttt-r,  there  i; 
siderablc  confusion    in  regard  to   the   mattor  uf 
Toln.     I  am  unable  to  account  for  the  differenc 
unless  upon  the  Kuppositiun  that  different  sampi 
of  the  gum  behave  differently.     By  reference 
the  "  U.S.  DispensaloTy  "  (15th  edition,  ISSii,  Wood 
md  Bacho),    1    notice  that  there   is  a  factitious 
Balsam  of  Toln  containing   about  CO  per  ceat.  of 
ityrai.    Now  styrax  is  soluble  in  beniolc,and  it  ia 
just  possible   that  some   experimenters  may  have 
got  hold  uf  this  factitious  balsam.    The  fuUuwing 
~*-ict  from  the  same  work  may  be  ot  interest  to 

It  (Tolul   is  entirelr  soluble  in  alcohol,  and 
lolution  shows  an  acid  reaction  with  tost  paper. 
It  is  almost  insolnblc  in  water  and  bcniine,    Wai 
disnlphide  of  carbon    removes    from  the  ball 


scarcely  anything  but  cinnamic  and  bentoic  acids. 
On  evaporating  the  disnlphide,  no  substance  baving 
the  pro|>erties   of    resin  should    be   left   behincL 


mthei 


vould  a] 


the  easiest 

get  rid   of  tho  aaids  wliuso  crystals  are  so 

objectionable  ia  to  use  disnlphide  of  carbon,  water 

being  objectionable  on  account  of  the  difficulty  in 

gettmg  rid  of  it  by  evaporation,    I  ought,  perhaps, 

-  -  add  that  my  use  of  benzoic  fur  that  purpose  was 

e  result  of  an  accident,  I  having  attempted  to 

ike  a  solution  of   tho   gum  ia  beniole.    After 

digesting  several  days,  none  of  the  gum  was  di>- 

ifved,  hut  the  bentole  yielded  beautiful  orystals 

f  cinnamic  and  benzoic  acids  upon  evspuratiun." 

Mr.  Kitton's  note  on    a  new  diatom,  .Viirtciil'i 

Mr.  J.  C.  Rtoddcr'i  noto  was  read  as  follows  :— 
"  Inasmuch  as  I  have  noUced  in  your  JuarHal 
occasional  expressions  of  the  opinions  of  dlBerent 
microacopista  as  regards  the  formation  uf  a  small 
battery  uf  abjeotivea  which  should  cover  reasonably 
well  111  the  requirements  of  the  general  micro- 
I  have  never  seen  any, 


published  statement  of  tlia  views  held  upon  this 
subject  by  the  late  Ux.  R.  B.  Toilet,  I  venture 
to  send  you  a  copy  uf  a  njemorandnm  which  I 
have  just   found   among    my  louse   microscopical 

"'Boston.  May  anth,  1882. 
"'Meeting  Hr.  R,  B.  ToUes  toJsy  at  the  office 
of  Hr.  Charles  Btodder.  I  askeil  him  what  he 
thought  was  the  best  aeries  of.  ssy,  f.jnr  or  five 
objectives  to  cover  as  well  as  possible  the  whole 
range  ot  'general  micruicupy.'     He  answered,  ^ter 


rinc-wate 

r    im 

mer. 

and 

sh 

aid  have  a 

inisan 

■-i  '' 

>f  not  much  lets  Ui 

■Of  for  best 

results 

added: 

excel 

enl 

ens  to 

add  to 

the  abov 

aeri 

«  would  be  aiimlir 

1 20°  dry."' 

Mr,  C.  D.  Ahrons'  paper  on  "  An  improved  Foim 
of  Stephenson's  Erecting  aud  BincKular  Prisms" 
was  read,  in  which  he  pri>|>iiBcd  to  unite  the  lower 
prisms  by  a  wedge  of  glas:!.  He  also  prnpiwed  an 
altorationin  the  upper  prisms  (when  they  are  nsed 
inplaccofaplaleof  glaBBl. 

Mr.  Hiohael  said  he  thought  Mr.  Ahien's  plan 
provided  tho  one  thing  wanting  to  j^rfect  the 
Stephenson  form  of  binocular,  sb  the  prisms,  as 
at  present  acrauged  with  curk  to  lUpatate  thim,  not 
nnf  reqnently  got  displaced. 

Mr.T.  B.  Roaseter's  paper  on  "The  Uses  and 
Constrnction  of  theGiuard  of  the  Larraof  Coreltrt 
plamiromi' "  was  read  by  Prof.  Bell,  and  prepared 
specimens   in   illustration    were   exhibited    under 

"The    Cholera 


□Icroscopes. 
Mr.    Dowdi 


'dcBwell'a    paper 
Comma  Bacillns  "  was  resd. 

Mr.  Crisp  stated  that  a  eommnnk'ation  had 
been  received  from  the  American  Society  uf  Hlcrck- 
scopists  on  the  subject  of  the  Society  Screw-gaufre, 
which  hud  been  referred  to  a,  committee,  and  its 
cimsidcratiun  had  better,  tbcrefore,  be  adjoomed 
nntil  tlie  oommittoe  had  reported. 

The  President  called  the  attention  of  the  moet- 
inc  to  the  death  of  M.  Robin,  the  eminent  bia- 
tolo^st.  and  one  of  the  Uunurary  Fetlowa  of  the 
Society.  He  might  be  termed  the  creator  in 
Prance  of  histologt',  for  which  a  special  chair  was 
instituted.  He  had  been  Professor  at  the  Faculty 
of  Medicine  in  1832.  In  IS7I  he  worked  with 
iding  the  Society  of  Sociology  "for 
on  of  the  positive  and  scientific 
e  study  ofsociol  doctrines."  By  his 
death  (in  his  6lith  year)  the  French  Sennto  had 
loBtall  bnt  the  lost  of  itSBcientilic  men.  He  was 
the  author  of  the  two  well-known  toxtbouks  ■'  Da 
Microscope  et  des  Injecti{inis"  and  the  "Traito' 
du  Microscope,"  and  contribul«d  largely  to  the 
current  acientific  publicatlona.  In  cunjunction 
with  Liltr^  he  recast  the  '-Diclionnaire  de 
Nysten,"  and  developed  it  into  the  now  ponnlar 
"  bictionnaire  de  Htdocine,'*  published  by  Bail- 
litre  et  Fils. 

Sixteen  new  Fellows  were  elected  and  prolioscd. 


•■ .  "JP"" 


ToUow  PeTar.~Dr.  Carlo-  Fiiih.y,  of  Habana 
has  published  the  roBullit  uf  acveral  eiiunments he 
ha»  made  on  tho  inocnl ability  of  yellow  fever. 
He  performed  the  operation,  or  rather  got  it  per- 
formed for  him  bf  mosquiliH,  which  he  caused 
first  to  sting  u  patient  sufferingfrom  yellow  fever 
and  shortly  aftorwards  a  healthy  pemin  who  wu* 
to  be  (with  bis  own  consent  uf  curse)  the  Bubject 
of  the  cipetimenL  Ho  found  that  the  diM'uee  wu 
only  inocalablc  from  the  third  to  the  riith  day. 
Whentwomoeqnitoawere  employed,  so  that  adou hie 
dose  was  given,  the  symptoms  tit  the  experimental 
disease  were  Bomewhat  more  iievere  than  when 
oidy  a  single  mosquito  was  used.  Of  eleven  caws 
ul  intBulation,  six  were  efficaciunf,  one  doubtful, 
and  four  negative.  The  [H'rioil  of  incubation 
varied  from  m-o  to  fourteen  days:  the  p^ymptvna 
conaisted  of  headache,  pyrexia,  injection,  with 
sometimee  an  ictoric  tint  of  the  coniuritiva,  and  In 
some  cases  albuminnria.  Tho  ferer  InFiul,  us  ia 
the  ordinary  form,  from  five  to  twenty-one  days. 
"""  lUthor  believes  that  this  method  of  produifing 
cial  yellow  fever  will  ultimatoly  be  found  very 
ble  as  a  profihylactie  against  the  nnturul  and 
dangerous  form  >  J  the  digeasc. 

To  Remove  Boat  from  Uarble,— This  is  an 
operation  which  depends  upin  the  siktubility  of 
'ron  sulphide  in  a  solution  of  potis>iiim  eyanide. 
Jlay  is  made  into  a  thin  paste  with  ammoninm  - 
lulphide,  and  ^e  rust^pot  smearod  with  the 
ni.itnre,  care  being  taken  that  the  opot  is  only  jnst 
covered.  Aftoi  a  lapse  uf  ton  minatesthis  pasl«  is 
itaahed  off,  and  replaced  by  one  caoid^ting  of  white 
jole  mixed  with  a  solution  of  piti^sium  cyanide 
I:  4),  which  ia  in  its  turn,  wiphed  off  aftora  lapse  of 
ilmut  two  honra  and  a  half.  Should  a  radish 
ipot  remain  attor  washing  off  the  first  paate.  a 
loeond    layer    may    be    applied    for     B,bRm.*.    ■"•■ 


ENGLISH  MEOHAKIO  AND  WORLD  OF  SCIENCE  :  No.  1,076. 


Not.  6,  1885. 


SCIENTIFIC   NEWS. 


AFTEB  the  flnrt  flonriah,  the  disco-rerj  hy 
H.  PMtear  of  a  method  of  inoculating 
for  nbieB  or  hydrophobia  ia  diBconnted  bj  the 
leflectjon  that  bo  far  from  his  tvo  "  cures " 
being  numiatakable  cases  of  rabies,  there  is  no 
proof  that  the  patients  wonld  have  had  attsoks 
o(  hTdrophobia.  Similar  mietakei  have  been 
made  before  in  connection  with  alleged  cores 
of  inake-bite ;  bnt  it  ha«  been  shown  tliat  it  is 
possible  for  a  person  to  be  bitten  by  a  oobra 
and  receive  no  poisoa  at  all.  It  is  certain  Aat 
man;  persons  have  been  bitt«n  by  mad  dogs 
withont  unpleaMnt  sjinptoms  following,  much 
more  a  fatal  cesnlt.  The  morbid  poison  of 
ntbiee  U  probablj  a  microorganism,  and  there 
is  not  much  donbt  that  Paeteat's  method  of 
fighting  it  Is  tlie  correct  one  ;  bnt  the  inferenoes 
at  present  draws  are  premature,  to  saj  the* 
least 

Dr.  Fermn'a  method  of  treating  cholera  b; 
inociUation  finds  little  faTonr  amongst  man; 
ot  those  who  declare  that  Fostenr's  similar 
method  of  treating  hydrophobia  is  infallible  ; 
and  the  scientific  committee  appointed  by  the 
Spanish  Government  have  ieport«d  that  it  has 
not  been  demonstrated  that  inoculations  secure 
inunnnity  from  cholera,  and  that  it  is  impossible 
'  to  deduce  a  general  law  from  isolated  facts. 

The  Session  of  the  Royal  Society  will  com- 
mence on  Thursday.  November  IQtb.  It  is 
Buderetood  that  Prof.  iHnzley  feels  compelled 
to  adhere  to  his  decision,  and  will  accordingly 
iMign  the  presidentship. 

Prof.  Simon  Newcomb  was  interviewed  on  his 
letuEn  to  the  United  Statce  by  the  enterprising 
leporter,  who  elicited  from  the  dietingoished 
'-■ r  the  interesting  statement  that 


Cutr  to  Alvan  Clark  and  Sons,  makers 
object^glMS  of  the  great  telescope  at  Pulkowa. 
Aooording  to  Prof.  Newcomb  it  is  the  finest 
ref  noting  telescope  in  all  its  points  that  haa 
ever  been  made.  Prof.  Newcomb  visited  Paris, 
and  found  that  Peil  had  succeeded  in  easting  a 
eonple  of  discs  for  the  Lick  telescope,  and  he 
advised  bot^  to  be  sent  to  Clark  and  Sons  for 
them  to  make  a  choice.  These  discs  are  39in. 
in  diameter. 

By  a  slip  of  the  pen  "  U  Cygni  "  appeared  in 
this  column  last  week  for  V  Cygni.  A  letter 
from  Mr.  Ward  in  reference  to  this  variable  red 
stAT  appears  in  another  colanm. 

Mr.  C.  L.  Wraggc  is  in  Queensland,  having 
been  authorised  by  the  government  of  tlie 
colony  to  report  as  to  the  best  means  of  esta- 
blishing meteorological  stations  in  Queens- 
laud,  including  Cape  York  PeniuBula  and 
Torres  Straits. 

Mr.  Laxams  Fletcher,  F.B.S,,  Keeper  of 
Mineralogy,  Britiab.  Museum,  has  been  elected 
incident  of  the  Mineralogical  Society  of  Great 
Bntain  and  Ireland. 

At  Dundee,  on  Nov.  I3th,  the  Duke  of 
Argyll  will  give  the  first  of  an  antumn  series  of 
lectures  to  be  delivered  under  the  auspices  of  the 
Armitetead  Trust.  His  subject  will  be  the 
oonnection  between  the  scenery  of  Scotland  and 
ita  geoli^y. 

The  Eiecntive  Council  of  the  International 
Inventions  Exhibition  have  been  revising  the 
ayarda  of  medals,  and  amongst  the  changes  we 
note  that  a  gold  medal  has  now  been  awarded 
to  the  Wenham  patent  gaS'lomp  instead  of  a 
silver  medal.  Several  "  revisioas  "  of  this  kind 
have  been  made  ;  bnt  we  have  not  heard  of  any 
withdrawals  of  gold  medal  awards.< 

The  Council  of  the  Hartley  Institution, 
assisted  by  the  town  oouncils,  scientific 
Bodeties,  tx.,  of  Hampshire,  have  succeeded  in 
persuading  the  antliorities  to  allow  the  Geologi- 
cal Survey  to  prepare  a  Gin.  geological  map  of 
Hampshire  and  tlie  Isle  of  Wight. 

^o  Saturday  evening  free  lectures  at 
Leicester  wer«  commenced  on  the  S4th  nit., 
when  Mr.  C.  E.  Stretton  delivered  a  lecture  on 
"Practical  Railway  Working,"  illustrated  by 
the  limelight  and  models.  Mr.  Stretton' 
lecture  on  the  breaking  of  railway  axles  ha; 
been  poblished  by  Barber  and  Co.,  Leicester. 


were  read.  Mr.  R.  E.  Phillips,  of  London,  read 
one  on  "  The  Constmotion  of  Modem  Cycles," 
which  has  been  printed  with  a  number  of  illus- 
trations, and  will  be  found  readable  and  inter- 
esting ia  all  who  are  oonneoted  with  "  wheel- 
ing." A  paper  on  an  hydianlio  buffer-stop  (or 
railways  was  contribnted  by  Ur.  A.  Langlej,  of 
Derby. 

An  American  correspondent  sends  us  a  copy 
of  the  Wilmington  Daily  Commerciai  (Dela- 
ware), containing  an  account  of  a  remarkable 
ran  from  Philadel^iia  to  Washington  of  I4S 
miles  in  1G7  minutes.  The  train  was  a  special, 
consisting  of  an  engine  and  one  passenger 
coach,  and  the  actual  time  was  2  hours  48 
minutes,  but  1 1  minutes  were  lost  in  stops.  The 
road  (Philadelphia,  Wilmington,  and  Balti- 
more, and  Baltimore  and  Potomac  railroads)  is 
probably  the  best  in  the  United  States. 

The  fnVannir:  delivered  her  consignment  of 
live  soles  from  Mr.  E,  C.  Blackford  to  the 
U.  S.  Fish  Commission  in  excellent  order.  Prof. 
Baird  will  make  strenuous  endeavours  to  propa- 
gate the  fish  in  American  waters. 

The  Oreat  Eatlern  is,  it  is  said,  to  be  moored 
at  Gibraltar  and  used  as  a  coal  hulk.  The 
lAtadia  is,  we  believe,  fulfilling  a  similar  pur- 
pose at  Sebastopol. 

The  London,  Chatham,  and  Dover  Railway 
Company  have  ordered  a  p«ddle-steamer  for 
their  Channel  service  which  is  to  have  engines 
of  5,000  H.P.  The  vessel  will  be  330ft.  long  and 
44ft.  broad,  and  will  be  faster  and  larger  than 
any  steamer  at -present  running  to  the  Con- 
tinent. 

Dr.  Gerhard  Rolhfs  contends  that  it  is  un- 
healthy towear  woollen  clotliing  in  the  tropics. 
It  is  well  known,  he  says,  ^t  nearly  all 
animals  in  Europe  have  a  thicker  coat  in 
er  than  in  summer.  But  in  Tuat,  Kufra, 
and  other  hot  regions  of  Central  Africa,  sheep 
imported  from  colder  climates  lose  their  wool 
in  the  course  of  a  year,  and  their  skins  are  then 
thinly  covered  with  hair.  The  lion,  who  at  the 
Cape  and  Northern  Africa  has  a  long  and 
thick  mane,  loses  hie  mane  entirely  in  Central 

Lieut.  Oreely.  lecturing  recently  before  an 
agricnltnrol  society  in  Maesachusstts,  said  that 
during  his  Arctic  journeys  he  had  discovered 
fiocks  of  sheep  with  large  heads,  horns  like 
oxen,  and  tails  resembling  those  of  horvea. 
Their  fleece  is  of  the  finest  and  thickest  wool, 
almost  enrpaesing  that  of  the  merino.  He  mig- 
gested  that  as  in  New  England  sheep  are 
frequently  lost  during  severe  winters,  it  would 
be  worth  while  to  make  an  experiment  in 
accliipatiaing  the  Polar  sheep. 

M.  SibiriakoS  has,  it  is  stated,  definitely 
abandoned  the  hope  of  establishing  a  sea  route 
to  tlie  great  Siberian  rivers. 

A  road  is  now  abont  to  be  made  from  the 
Petehora,  over  the  Ural  Mountains  to  the  River 
Obi.  A  canal  ia  actually  being  constrncted, 
which  shall  coimect  the  Obi  and  the  Yaniseei, 
and  extensive  works  are  being^carried  out 
along  the  Angara  for  the  purpose  of  making  it 
navigable  l^tween  Lake  Baikal  and  the 
Yenissei.  When  these  plans  shall  have  been 
completed,allkindsof  wareecanbe  transported 
by  water  all  over  Siberia,  for  the  Iiena  is 
already  ooimected  with  l4ike  Baikal.  The 
entire  distance  which  will  have  to  be  traversed 
by  land  between  St.  Petorsburgand  the  Obi 
will'act  exceed  170  verste,  or  about  114  miles. 


Ameriean  SEadiliiarT  and  Toola. — A  new 

Cstalogns  of  American  Machinery  and  Tools  has 
been  ijsoed  by  Messrs.  Churchill  snd  Co.,  of  Cross- 
street,  FinsbiuT,  B.C.  It  is  a  qoarto,  containing 
250  pages  at  ulnttrationa  and  lett«rpreia  ot  ma- 
chines, tools,  haxJy  articles  for  the  hauee,  in- 
cluding fnmitnre,  and  all  kinds  of  Amerioan 
novelties.  Considering  the  variety  of  its  contents 
and  the  usefulness  ot  the  articles  depicted,  it  fairly 
earns  the  title  of  an  "  eitraordiuary  catalogne." 

Xanthine,  a  New  Tellow  Dye.—The  Soci^ 
Anonyme  des  Hati^res  Colorantes  of  Paris  have 
intTodnced  a  new  yellow  colour,  to  which  thay 
have  given  the  name  ot  "xanthine."  It  dyes 
readily  wool,  cotton,  and  silk  which  have  been 
treatfld  with  veRetahle  acids  \  cotton  is  mordanted 
with  tannin  and  sumach.  This  dye  readily  unites 
with  fuehsine  and  Paris  violet,  ptodnciog  an  un- 
limited nnnlier  of  shades. 


LETTEES  TO  THE  BDITOB. 


-,  write  Uie  trholf  bo^  rf  plinicks,  a  vice  traa  w 

pt»t  InconveniencM  deriie  llielr  orlgtn^l."— Jf i  ■W^r'i 

IHIIIAir  I,OHOITTn}B8  —  TBX  HAUTt 
CAZ.  AUCAKAC— BIKO0ITX.AS  KICTBO- 
BCOPB~31  St.  AWPBOmP Jl  —  THl 
SOLAS   BFBOTBUK— aAAVXTT   TM  A 


J  24963.]— I  HAVE  been  reading,  with 
e    interest,    the    acconnt    of      the 
determination  of  the  differanoes  of 


loagitMkbi 
■.byOstwd: 


the  Government  Observatory,  Madraa,  bj 
known  astronomer,  Mr.  Norman  PagsoD/Uis 
head  of  the  establishment  in  question.  Toi 
that  several  of  these  determinatioua  wen  SMdi 
nnder  difflcolCiet  is  oidy  to  say  tliat  Mr.  Peps 
saooeeded  in  ovemoming  them ;  and,  at  any  i^  I 
think  I  may  aunme  that  the  longitude  <d  iTiiMli. 
Avanishi,  Rocrkee,  Fondicherry,  Colombo^  Jab, 
Mnddspnr,  and  SingaoorB   a  """'" 

known  as  tliey  ace  likely  tobi 

-  - -  passage  c 

not  be  quite  useless  to  extract.  I  have  nonnv  mim 
been  accused  of  "nagging"  at  the  Natuieai  M' 
manac;  but  tbeqnotationwhichlam  abont  tomab 
will  show  that  m  continuing  annomlly  to jpnbW 
erroneous  predictions  of  the  phenomena  of  Jnpitv'i 
sstellitea,  and  grossly  misleading  dimnuiiai 
of  the  Batnraian  ayatem,  that  moat  ctmaervatiTS  d 
institntions — thaone  in  Venilam-biuldinga — aa^ 
following  ont  rigidly  the  evil  old  traditions  of  IB 
office.  Speaking  of  the  longitude  of  Madias  its4 
the  Government  astronomer  says  that  "fian  afss 
obaervationa  in  1831  "  of  "moon  cnlminatcn " >L 
T.  G.  Taylor  obtained  the  value  6h,  Sim.  Vnv 
east  of  Greenwioh,  "which  was  adapted  in  As 
Satiticat  Alnanac^iiiicom  18.15  to  18<>1.  Aantk 
closer  approximation  was  subsequently  arrived  tf 
by  Mr.  Ta vior  from  the  discunion  ot  Innai  ofason* 

•  i^....        1.^.....,.—.        1B?1        ^f.A       MLAA        B-KiAt,       mwk* 


■loobtd  and  not  aJmitltd  i 
Almanac  tiU  uhtil  I8G2."  Anythi 
tive  of  the  chronic  pi 
departroi    '  "' 


>  Ihe  Aonfiat 
Lnytlung  more  illuM- 
ctice    of    the    iVau»of 

the  words  which  I  hsn 

italicised  in  the  above  qoutation  it  would  be  haidts 
Sod  anywhere.  Equally  true,  too,  thou^  in  ■ 
totally  different  way,  are  Mr.  Pi^son'a  reinaiks  ■ 
■  -'---1  Ingtromonts  and  ObservatioBB.  "Pb- 
'  accurate  timplicit J,  eschewing  all  afleeir 
needless  refinement,  seems  to  be  Ihi 
distinguishing  charaoteiietic  ot  American  n^f^**' 
instniments  and  researches  in  general  " — ■  dietsB 
not  to  be   gainsaid   by  anyone  familiaT  with  ths 

"Ae  most  I 

67852,   page    ...,    -    ,-       —    _ 

miorosoope  is  to  employ  al<0  a  pair  of  nwoCadss 
aoourately  suited  to  the  varying  foci  of  hii  tav 
eyes.  ThisiswhatI  always  have  to  do  in  nsing  a 
field  glass  or  the  like. 

On  my  return  to  my  observatory  after  an  abseoe* 
of  a  month,  it  will  easily  be  imagined  tliat  thenij 
first  object  upon  which  I  turned  my  teleacupe  was 
SI  M.  AndcomedB.  With  i  vivid  recollectuo  ftf 
ita  appearance  on  the  last  occasion  on  which  I  had 
viewHl  ita  strange  atellar  centre,  I  telt  tempted  ta 
repeat  what  Virgil  saj-s  of  Hector's  ghost — "Quan- 
tum mutatns  ab  iUo  "—  so  changed  was  the  aspect 
of  what  had  been,  but  a  tew  short  weeks  since,  to 
striking  an  object.  It  was  reallv  only  with  acsne 
little  attention  and,  preferably,  by  averted  visioa, 
that  1  could  fairly  see  the  stellar  stranger  at  all: 
though  when  I  did  succeed  in  holding  it  ateadilT, 
ita  non-coincidence  with  the  nebular  nnclens  propa 
was  very  erident  indeed.  This  diatineUon  I  &iled 
to  see,  with  my  initromental  means,  when  the  star 
was  at  its  brightest ;  its  hcilliancv  quite  over- 
powering the  more  feeble  light  ot  the  i  iiiiiliiiisert 

"  Levant  "  (query  S7898.  p.  190)  shoold  tpiM 
verbatim  from  bis  "  teitbooki  on  aatnjniMy,' 
the  remarkable  statement  that  the  matal^  «WH 
glowing  vapoars  the  spectroscope  immkkHf 
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nui  "  eaunob  ba  TalaliliHd  by  an;  hot  ■ppUoable 

m<»t  reoent  liit  of  those  whose  Taponra  ia-n  bvon 
det«iitad  in  tlia  loUr  ■nrrooDduigi  wfaiBh  hu  not 
bean  attifltUlr  ToUtOued.  I  itronglj  snipaot 
that  joia  soRcapwuleDt,  or  tlie  work  or  vorka 
irbfoh  he  qnotai,  maana  loinethiiig  sIh  ;  bat  "  '- 


la-B. 


t  what  that  aomathina  ii. 
t."  <oiiotT57908,  p.  191)  aware  that  were 
I  ihall  through  which   a  mine  ii  annk 


{uj,  in  thg  oaae  of  the  famona  HartOD  Colliery 
«rperimeDta)  two-thlTda  of  thedmutT  of  the  whole 
earth,  the  weight  of  a  particle-Huid  the  rate  of 
TJbration  of  apenilulom — waold  be  the  aama  at 
the  top  ae  at  lie  bottom  of  the  pit?  Bnt  if ,  u  in 
hii  h}i»thetical  eaie,  the  deniitj  of  the  shell 


Jl  at  the  top,  or  the  penditlam  would  make 
fewer  beats  as  wa  dasoended  ? 
AVellow  of  the  Royal  Aatranomloal  Bodety. 

THE  VABIABLS  SSD  STAB  T  OTONT. 

[S19G4.J— THIS  remarkable  Taruble  star  was 
dJHioversd  ISBl,  Hajr  22,  bj  the  late  Hr.  Biimiag- 
ham,  who  deaeribed  it  as  a  deep  red  or  crimson  star 
of  abontS  magnitude,  2°.  SI'T'  north  c^  a  CygaL 
Its  position  for  IS85  haa  been  determined  by  resent 


aeridian  obaerv 


^Dos  to  be  nji..  20b.  37n 


36-71. ; 


of    Athen 


. le  rariable. 

.  Belfast,  Oct.  27th. 


a  baaatifol  orinuon  colour  ^  bnt  I  f oond  that  m; 
•stimatcB  of  magnitnde  were  smaller  than  those  at 
Vt,  Birmln^am.  On  Jnne  9th,  he  esCimated  it 
>boDt  8  mag.,  and  cm  Jidy  2l>th  he  found  it  had  de- 
creased to  9  mag.  On  Deo,  Slit  tollowina  it  was 
sbont  12  tnsg.  1B82:  April  28th,  8  mag.j  and 
U^6th  to  Ifl,  about  8'&  mag.,  as  if  itsmaximnmhad 
4hen  pasaed ;  bnt  Prof.  Ba&rik,  of  Prune,  plaoed 
"a  maiimtim  abont  June  17(h,  and  Dr.  Bohimdt, 
!  Athens,  about  Jul^  Wth  following.  The 
^.triod  wa*  then  inppoasd  to  ba  abont  a  year ;  but 
these  diseiepanoies  rendered  it  difflonlt  to  assign 
the  time  aconratelT,  and  it  would  b«  dasiiable  t^t 
a  oompleta  aeiiea  of  nbaerTatlons  should  be  obtained. 
Yarions  cironmstanoaa  prarented  my  obierring  it 
ayatemitieally ;  bnt  I  append  some  rongh  aye  esti- 
mation) at  magnitudes  dDriug  tht  past  four  yean 
whiah  may  be  useful  in  oonneotjon  with  Uhose  of 
other  obeerrersi  1882  —  Hsy  IBth,  8  rziag. ; 
Sept.3rd,  9  mag.j  Ool  19th,  ^  mag.j  Not.  Tth, 
91  mag.  lSg3-~Hay  frth,  12^  mac.;  Hay  27tli, 
l3mag.;  June  Snd,  11^  mag.;  July  26th,  81  mag.; 
July  ^8th,  8}  mag.  1886— Sept.  19th,  lit  mag.; 
Sept.  26th,  11  msg. ;  Sept.  29tb,  11  mag.;  Out.  fith 
.  to  16th  10}  mag. :  Ool.  26th^  ll)|  mag.  A  oloae 
watoh  should  now  be  kept  on  it,  as  it  is  probably 
»]^roaching  one  of  ita  maxima.  Though  the  in- 
tensity hat  apparently  varied  at  different  times, 
jta  deep  red  colour  is  still  obvioas,  even  when  at 
tte  ntnimun.  The  variable  forms  the  southern  end 
at  an  inverted  oiosi  with  a  triangle  of  stars  (91  to 
10)  mag.)  lying  about  10  north  of  it,  and  (here  la  a 
12  mag.  cDHwi  at  about  2C  angle,  and  GO"  distaooe 
*"  an  the  rariable. 

'      -  '  ■  I_   -^     WMd. 

48  OASSIOPEUSE.— TO  KB.  B*-nT.TFB 

[24865,]— I MUBT  thank  Mr.  Sadler  (letter  24941) 
for  hi*  promise  to  supply  tome  additional  particulars 
of  480aaBiopeie  {fi&ih).    The  proper  motion  quoted 


if  the  closing  up  of  the  oomponents,  if 
anraooh  change  has  occurred.  I  am  ^so  much 
obliged  for  the  correct  distanoe  of  Bird's  pair  near 
pK>^0D|  which,  I  see,  i*  even  closer  than  I  pre- 
Timialy  imagined,  and  must  certainly  be  reckoned 
B  SfBtHSlaaa  pair.  When  (peaking  of  double  stare 
dlecoraiad  in  England,  1  did  not  refer  to  the  wide 
pub*  from  the  cataloguea  mentioned  by  Hr.  Sadler 
(•a  the  list  might  be  extended  slmott  od  in^'nitum 
by  anyone  possessing  an  instrument  of  moderate 
uierture,  especially  in  the  noighbonrhood  of  the 
Galaxy),  but  to  pairs  o(the  class  mentioned  by  Hr. 
Bnrnham,  which  must  oertainly  be  accepted  aa  the 
highest  possible  standard  of  double-star  work  by 
everyone,  whether  working  with  a  refractor  or  a 
reflector.  Xenneth  J.  T&muit. 

SUBFBCTEI)    WHITB     MABKINGS    OH 
KBBCUBT. 

[9496C.]— Ab  promised  in  the  previous  note  to 
"S.  H."  calling  attention  to  this  matter,  it  will 
now  be  endeavoured  to  give  a  ihort  extract  taken 
from  my  notebook  of  the  observations  for  eaoh  day, 
entered  a*  they  were  made.  Unfortanately,  I  had 
to  leave  home  on  26t^  July  fop  over  three  weeks, 
and  thus  lost  the  obsetvationi  of  planet  during  its 
DHMt  faTOuiable  poaitiona ;  nor,  indeed,  have  I 
been  able  to  obtain  a  single  observatim  of  planet 
■liw<i    eliennriii  ai^  bad  wealber  interfering. 

Ob'  iUt  JbIt  a  tdegiam  wa*  sent  Mr.  Meiton, 


also  to  oDserve  the  planet. 

Early  in  Septonber  a  note  from  Mr.  Grant — 
Mr.  NeiAou's  auistant — wat  reoejired  aa  follows  : — 
"  On  n'l  sipt  of  your  telegram  every  endeavour  was 
^Ti.iik'  t^i  obtain  observations  of  Mercury,  but  with- 
i.Lit  ^utrMS.  For  the  last  month  Mr.  Nelson,  how- 
(.viT.  li;."  been  too  ill  to  be  able  to  observe." 

1f.:,f  I  takeit,  Mr,  Grant  failed  to  see  the"  sns- 
pcotrd  n'bite  niarkings,"  there  would  not  teem  any 
(cnlirDiiLtory  evidence  of  their  "real  existence  ' 
fri.ni  liic  Durban  Sin,  refractor,  nsed  by  an 
i>1><L'r\.r  apprised  of  their  whereabouts — La.,  where 
»Tiil  ivh.'i-b  to  look  for.  These  notei  are  nevertheless 
KJven  otitti  a  conviction  that  such  have  been  seen ; 
iiiit  wliolhei  real,  or  csused  by  the  instrument  oted, 
roquirt'»  to  be  seen  in  time.  I  therefore  kindly 
rcqucnt  observers  to  watch  Mercury  whenever  a 
faviiuruble  opportunity  may  offer. 

EXTOACTB  FBOU  NOTZB. 

I;th  July,— Obtarved  Yenns  and  Meronty  toon 
after  suuaat,  before  "  glow  "  appeared,  and  a*  soon 
an  eye  settled  to  eyepiece,  1  thought  to  see  a  small 
n-hite,  horn-like  point,  near  or  on  bright  limb  of 
Mercitrv,  some  30°  from  (inverted)  south  cusp  on 
teruiiuauir.  Thinking  it  an  illusion,  I  observed 
bright  limb  all  ronad,  but  no  other  similar  object 
was  seen ;  slightly  ararted  vision  also  always 
distinctly  revealed  it,  A  more  careful  examination 
placed  ii  at  about  55°  from  (inverted)  south  cusp. 
A  few  minutes  later  fancied  to  see. a  whitish  patch 
deeper  on  bright  limb,  and  perhaps  s  little  further 
S.  (inverted);  it  narrowed  toward  bright  limi,  and 
widtniydsljghtly  on  the  bright  due.  Planet's  colour 
a  Tcdiii^b  golden  yellow. 

1  liih. — No  observation  obtained. 

l'.n.\t. — At  lOh,,  laeal  sidereal  time,  picked  up 
lilanct.  Boon  as  eye  had  settled  to  e,-p-at  once 
saw  II  "white  patch"  on  preceding  bright  limb. 
For  liret  hour  and  half  the  "  patch "  teamed  an 
clonzat^d  half-ellipse,  just  on  bright  limb.  Later 
on  tnu  "while  ellipse    seemed  to  contract,  hut  may 


I  n 


r  feet  q 


rctht 


2l)th. — No  observation. 

:>lst.— Pint  view  at  llh.  23m,,  sidereal  time, 
hito.pntoh  seen  at  once ;  the  "  white  half-ellipaa  " 
Qmcd  divided  into  two  itncfi  or  condensations — 
e  iin  each  end,  N,  and  8.,  the  northern  being  at 


e.  from  100  to  about  400,  a 


il.  gold.     Used  &iur  diSsrent  powers  negative 
J  __   .n..  ..  ^1 — .   .lui  -pj^  ^  positive  eye- 
rertainly  seen  with 
planet    until  the 
eep  salmon  colour, 
wncn  it  (Meicoiy)   appeared   of    a    fine    •hrome 
yellow. 

July  22nd. — Air  ilightly  haij.  Colour  of  planet 
at  12h.  lOm-  9-carBt  gold ;  white  patch  seen  at 
once.  At  12h.  60m.  the  two  "bright  knots"  first 
ilrtiutcil  yesterday  were  plainly  seen.  I  biocied  lo 
ilttrvrl  !.  slight  brownish  shading  in  the  "bay" 
fall. wing  between  the  two.  When  "afterglow" 
di'.'P''ni'<rto  red  or  salmon  red,  the  planet  appeared 

July  23id.— First  view  of  Mercury  at  llh,  66m. 
Alth'.iUE''  "white  patoh  "  was  observed  at  once,  it 
neemcd  smaller  and  more  narrowed,  but  extending 
1'v.rrhrr  ronnd  bright  limb.  After  a  little  while  a 
■briglittr  knot  was  seen  near  its  sonthem  (inverted) 
limit.  'Ill  limb,  as  if  it  projected  slightly  abort  the 
line  iif  ]iUnet's  bright  edge;  pOMtionab<iut80°from 
^.  Ijiivnrted)  ensp.  The  positive  e,p,  brought  ont 
('(ikjur  of  aoreamy  white  on  the  dull  golden  yellow. 
At  l:>h.  5m.  I  felt  nearly  oertain  a^wn  of  the 
lirr.wnihh  shading  in  the  little  bay — i.e,  its  plaoe, 
f.,ll.>»-ii>g  the  bright  knots;  its  co1oi)r  seemed 
Ait^l^t^l  ]ust  between  the  two.  Nott.—l  find  the 
E^-c  Inquires  a  short  rest  every  now  and  then,  after 
'ii'ui.  U>  33m.  continued  observation 


,ush1 


the  "white  markings"  well.  With 
e.p.  the  colour  of  "  white  markings  "  are 
out  of  a  mure  yellowish-white  appearance, 
prolonged  r"**    "--"'"i    «k=-.,.«4.^„ 


arkinga,  '. 


reful  obset 
I  with  beat  definition,  had 
'  i'me  ny  no  means  tkarp  borders  or  outlines. 
1  .luly,— At  131l  lOm.  the  "  white  patch  "  was 
'<\  u  a  white  streak  on  edge  of  limbj  extend- 


bright  knot  on  limb  is  fairly  well  seen^  highe 
piiiicra  seem  to  bring  the  "white  streak"  ye 
fiirth.:!  round  limb  northward  (inverted), 
I.'tli.  lUni,,  fancied  to  see  an  elliptical  white  stresk 
4.tn  bright  disc  between  limb  and  terminator,  with 
It!  lijngnr  axis  directed  to  about  70°,  or  near  to 
whfif  the  "white  markings"  are  seen.  The 
j»>?ini)n  of  this  streak  (P)  would  suggest  that 
l>lsiR>t'-t  poles  are  Dearly  coincident  with  the  cusps 
iif  ti'rrnmator  and  bright  limb.  Who  knows? 
i'rolably  these  suspected  ohieota  are  huge,  partly- 
<J..'t.>.'hF<l  masses  of  cloud  belts. 

'.'.'jth  July.— At  llh.  26m-  air  rather  nnstaadv, 
limb  'if  planet  between  66°  and  80°  certainly 
brighter  or  whiter  than  remainder^  but  no  brig/it 
hii^r  seen.  At  llh.  60m.,  I  feel  fairly  oertain  or  ai 
smaller  trjangolai  patch  on  diio,  a  little  behind — | 


ji,  where  the  brig\t  Inott  were 
n  23id ;  it  appears  fainter,  and  certainly  n<K  one 
(  them.    A  Uttla  later  on  a  whitt  i(rta£,  extend- 


Sole. — Position  of  spot*   ( 

e*tjniated  from  the  cusp  aim  temuiiabor,  u  men 
inrtrttd,  south.  Time  wat  that  indicated  >.  i 
tideceal  clock  in  observatory,  regulated  by  tL 
transit  of  dock  sta^  for  this  meridi«i  ;bo  allowanii 
being  made  for  our  E,  longitude.  Roughly,  th' 
longitude  of  my  observatory  may  be  assumed  a- 
30°  a-  B.  and  latitude  27°  If^.  Altitode  above  tqa 
level,  O.OOOtt.,  with  a  beautiful  clear  sky.  Fntt 
the  delicate  nature  of  the  observations  above 
recorded,  I  have  more  than  once  felt  dnbioui  as  to 
whe^er  it  could  be  an  optical  illusion  cansed  by 
the  telescope  —  a  alight  "  wing "  for  instance. 
Turning  it  on  .Tenns,  however,  no  snch  was  Been, 
and  besides,  the  rariatirm  in  shape  and  position  of 
the  obJBCta  made  m*  feel  inclined  to  think  the 
"  suspected  white  markings  "  are  a  reality,  though 
possibly  they  may  be  of  no  permanent  nature. 

JohiiB*Uot. 
Rolfontein,  Transvaal,  Soath  Africa,  18th  Sept. 


IS  IT  A  SUN  OB  AH  BABTHf 

r,] — As  far  at  1  can  learn,  the  outburst 
'   temporary  s 


light  oalTec.  __ 

previous  case  detected  till  at  their  foil  splendom. 
This,  in  Uie  An^omeds  nebnla,  is  the  first  one 
whose  growth  has  been  witnessed,  and  it  seems  to 
have  occupied  little  over  ten  days.     Observers  saw 

seen  by  Mr.  Isaac  Wani  at  Belfast,  and  reached 
its  maximnm  by  the  end  of  the  month.  In  letter 
24906,  instead  of  "the  blue  rays  it  emitted  aljfr/l," 
I  should  have  said,  "  emitted  i^Acnh-iyAfcit."  The 
acoountt  describe  it  as  redatfirst,  and  now  growing 
orange  as  it  wanes,  hot  having  been  white  or 
bloith  whan  at  greatest  briUiano',  oiactly  aa 
happant  with  any  dense  matter  artindally  heated 
and  left  to  cool  more  slowly. 

In  Fsye'a  work  of  Isst  year,  "  L'Origine  du 
Monde,"  p.  176,  there  is  a  woodcut  of  this  nebnla, 
and  though  the  letterpress  only  describes  it  as 
having  a  central  condensation^  the  woodcut  showi 


^ensauoa,  toe  wooncui 

iwo  distinct  and  nearly  equal  while  spots, 
the   centre    and    a    letter   one  about  iin.  to 
W.S.W,,  exactly  in  the  direction  that  all  aooot_ 
place  the  new  star.    The  volume  is  dated  1884^ 

Oct.  31.  E.  L.  Chrbett. 


the 


[249G8.]— TuiNKI.Vd  that  my  several  years'  ex- 
periences of  an  8^n.  refiectur  might  interest  ac — 
readers  of  the  "E.  U."  (might  be,  iu  fact,  sc 


brief  to  set  them  forth. 


observing  house ;  bat  carried  the  telescope  and  its 
altazimuth  monnting  in  and  nut  in  separate  pieces 
at  eaoh  time  of  observing.  Very  soon,  however, 
I  found  that  this  could  not  be  long  continued,  for 
the  weight  of  the  different  parts  wss  very  grea^ 


and  the  result  a  degree  of  ntigne 


Then  i  made  the  telescope  a  fixtttre  oi 


tofd< 


...    .it  the  dewing,   under  this 
-,  Bat,  and  bright-iron  parts,  was  pi 
and  dettructive. 

I  accordingly  had  conttructed  a  simple  wooden 
house,  with  a  door  at  one  end.  fix6d  the  house  on 
wheels,  and  these  on  limple  rails,  and  at  last  had 
an  arrangement  effective  and  practical.  The  door 
could  be  opened,  and  the  house  wheeled  off  or  on 
with  little  loss  ciE  time  or  strength.    Any  handy 

Srson  (with  spare  time)  could  construct  such  a 
use  at  a  very  trifling  expense.  The  dewing 
nuisance  wss  now  immensely  abated,  though  no 
wholly  removed  ;  bnt  the  raising  of  the  h — 


cnrrent  of  sir]  almoct  entirely  removed  it — so 
satisfactorily,  indeed,  that  I  should  not  now  shrink 
from  placing  an  equatorial  and  clock  arrangement 
beneath  the  breeiy,  but  not  damp,  shelter  of  my 
house  on  wheels.  My  mirror  wss  still  covered  only 
with  a  simple  lid,  and  consequently  soon  tarnished 


became  thickly  dewed  on  annshiny  mornings 
following  cold  nights.  Then  I  effected  a  great 
improvement,  which  all  refiecturs  should  possess, 
by  having  an  air-tight  cover  made  for  thospecnlum. 
Thut  proteoted,  and  additionally  by  a  woollen  com- 
forter on  the  cover,  to  prevent  sudden  changet  of 
temperature,  I  have  left  the  speculum  fnr,  perhaps, 
at  times,  a  year  or  more  untouched,  and  have  been 
sanirised  to  find  it  afterwards  guite  anchanged. 
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i  iDoroiag ;  bat  the  unuvnt  of  thia  &iiii 
KG  to  the  Rim  btb  alike  quite  inriguificanl. 
iier  haod.iuid  igun^wheo  the  inatroment 
d,  though  left  practual!;  in  the  open  ur, 
wcslher,  no  oltcTBtion  whitever  of  the 
r»  (hoTTover  li)nc  the  time)  if  only  these 
u»  are  followed. 

:  it  nmLdTiuble  to  leave  the  flat  in  the 
u  in  this  cue  it  frequentlv  becornee 
nie  (being  no  cold  to  ilart  with,  and  the 
I  breath  bo  cIdk  at  hand).  It  and  the  eye- 
best  kept  indoon  for  the  game  reason, 
lonnting  of  the  flat  being  marked,  it  can 
•  replaced  in  the  right  poiJtioQ.  It  Traa 
t  to  cover  the  veatilatioa  hole  of  the  tele- ' 
>  near  the  flat,  to  defend  the  latter  from 
■  of  the  obierror.  Such  are  the  limple 
inta  whioh  have  made  mj  later  reflector 
18  pleownt,  facile,  und  certain, 
^or  ailvering.  I  have  alvaya  followed 
•rocesi,  and  haTe  never  fonnd  the  ilighteet ' 
I  think  there  ia  onlf  ooe  aecret.  To 
-e  dtiring  hot  ireather)  id  a  room  with  a 
Once,  and  once  only,  when  the  depoeit 
n  beginning,  did  I  find  it  advantageoni 
Ihe  ailTering  arrangementB  for  a  ten 
ibout  a  foot  above  a  .lighted  Bnnisen 
The  leidlt  wai  a  particularly  dense  and 
film.  In  fact,  a  large  pact  of  mj  ailver- 
wta  actoallj  done  recently  by  m)[  little 
,  who  rcgarda  it  as  a  very  fine  piece  of 
3.  Do  not  polish  the  mirror  often,  and 
ihing,  use  moetly  the  nnrouged  pad.  The 
3  and  hard  rubbing  alwaya  removes  eume 
;er,  more  porticnlarly  if  the  film  heeome 

■ot  to  the  Bever-ending  but  always  enter- 
.uEuiton  of  jcfractora  v.  reflectors,  zny 
u,  aa  I  have  had  npiHirtiinitieB  ot  observ- 
the  De  la  Rue  reflector  and  the  13-2in. 
jective  at  Oxford,  ai   also  with  a  •Hitu 

p.  They  are  limply  these  ;  that  the  re- 
ive the  steadier  imaeea,  aad  are  best  on 
lights  for  micrometrio  wuck !  but  that  in 
and  lunar  definition  they  are  f:kr 
rding  the  eriup  and  beautiful  pictures 
-elasa  Bpeeulum.  The  only  matter  for 
,  that  iirdinuily,  with  the  reUectur. 
luisite  glimpses  are,  in  consequcDce  of 
:io  distnrbance,  but  momentuy  and  oeos- 
1  80  obtetving  requires  time.  Bnt  they 
■ortb  w.iiting  fur,  as  durioE  them,  minuter 
J  clearer  vieiun  are  ubtamed  than  with 
ctors.  In  fact.  Professor  Pritchards 
who  kindly,  thronghont  a  long  eicniug, 
he  Oifurd  telescopes  for  mo,  told  me 
ich  preferred  the  De  la  Rno  f orplanetary 
■i  yet,  with  thnt  aanie  perfect  De  la  Hue 
ce  bnt  little  more  detail  on  Jnpiter  nnd 
—  withmySJi-    -■ -■--  '^— ' — 


e  by  Calver.     It  was 


■f  which  were 

dor  high  powers  than  I  liked.  These 
:h  reduced  after  Cnlver's  manipiUations. 
jeonlum  left  his  haadJi,  in  bin  own  words. 
lieaaty,_  almost  absolute  perfection,  and 

■ver  will  be  pleased  to  know  that  his  work 
by  the  lamented  Prebendary  Webb 
visit   here,  and  received  hia  unqualiGul 

■vifo  and  myself,  scoustomcd  to  perfect 
sm,  the  sight  of  Jupiter  in  the  12-2in. 
■ry  bright  and  fuirly  sbarp,  hut  bathed  in 
'ht,  waa  painfnl  and  disapp<iinting.  In 
i;  for  mensaratioQ  give  mo  a  refractor; 
;iun,andforpure  celestial  views  generally, 

Jiom.  a.  B.  FerKUBOii,  H.D. 

ARTIAT-LTOBAPHIO  UZTEOD 
:0HPUTINO       £CLIFSES       ASS 

tiTATIOKS. 
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in  detect 


.  litUo 


1  the   bo.iat  of   Mr.  Woodsii 


number  and  what  h(  ...^ 

lation.  Your  readers  will  apprceiato  this 
in   when  I  place  the  quotations  side  fay 

■  commudicatioQ  (21«;C),  writing  from 
[ass,  on  March  L'G,  ha  says :  "  This  method 
Tson  a]  is  not  only  easy  and  auourate,  it  is 
Bmely  oipeditSuns.  In  computing  the 
7  Bochcster,  S.Y.,  for  Prof.  Swift  f  took 
'(,  made  the  draiting.  and  obtnineil 


cts  in 

hia  01 


9   Ihau 


<>cnlg   « 


(Th. 


mproved  method,  however,  which  Mr. 
lias  just  suggested,  he  arserte  that.  "In 
umiiutiLtions  can  tie  made  in  one-fourth 
squired  hy  Pearson's  method." 
-  comment  is  needless.  One-fourth  of 
niitca  ix^ce  minutj^s,  and  this,  therefore, 
le  rciiuired  for  tlie  computation  of  an 
n  by  Mr.  Woodsides  now  method,  accord- 
own  slioning.  This  is  simply  incredible. 
James  Psaraan,  U.A.,  F.B.A.S. 
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IB.    WOOBSIDS'S   HEW    KETHOD  FOB' 

COBIPUTINa  OCCULT  ATIONS  —  THE 
APPAKENT  INEaUALITT  IN  THE 
UOON'S  SLEAK  MOTION  AND  THE 
OBSEEVATION  OP  OCCDLTATIONB— 
TO  PROFS.  NEWCOMB  AND  STONE 
— SOUE  STJOaESTIOHS— THE  AUEBI- 
CAN  NAUTICAL  ALUAN  AC  —  ELE- 
MENTS OF  0CCULTATION8  FOB  DE- 
OEUBEB,  ISfiS. 


to  a  new  field  of  usefulness  in  which  they  may  find 
a  good  work  to  do.  This  work  is  the  observation 
of  oecultations  of  stars  by  tho  moon  with  a  view 
to  f  omiahing  data  for  a  more  rigorous  determina- 
tion of  the  moon's  place ;  for  now  that  the  onei- 

plained  inequality  in   the '-' "•' — '- 

receiving  great   attentioti,   __ 

subject  of  critical  researches  by  thi 

aeems  to  mo  that  the  accurate  and  systematic  ob- 
servation of  these  phenomena  by  observers  in  all 
puts  of  the  earth  will  bring  together  important 
faoCs  and  data,  lotiking  to  tbo  solution  of  this 
problem,  of  a  character  nowhere  el.ie  to  tie  obtained. 
And  here  it  ia  that  this  new  method  comes  in  and 
supplies  a  tong-felt  need  of  some  short  and  less 
laborious  way  of  iMimpnting  the  circumstauces  of 
these  phenomena  than  the  methods  now  in  use.  i 
d^i  not  doubt  in  the  least  that  a  great  many  an^a- 
tcurs  now  working  ainilcssly  with  their  telescope 
would  gladly  enter  into  this  work,  but  have  hercto- 
furo  been  deterred  from  doing  e>i  (even  for 
amusement)  bocauae  either  they  ib  not  understand 
methods  of  computing  oecultations  by  log- 
-■  --•'--'•'• -JS ^.:^...^f,i,„„r 


-•---r  by    1 


greater  thnn  the  resulu  wori 
method  will,  I  believe,  obv 
difficulties,    for    but    very    lit 

Sfteeo   minutes)    is    required,   , _, 

places  it  easily  within  the  reach  nt  persona  of 
oomiEon  education  and  intelligence.  Xor  will  this 
work  bo  confined  to  large  telescopes;  small  ones 
will  thow  must  of  the  ocenltatious,  except  those  at 
alio ut  tho  tima  of  full  moon;  'and  the  latitude, 
longitude,  and  corroct  local  mean  time  of  the  place 
of  obifervutioa  can  now  he  accnrately  obtained 
from  the  nearest  large  observatory.  But  aside 
from  this  proposed  work,  it  certainly  afiords  one  a 
guud  deal  of  pleasure  tu  be  able  tu  commute  fur 
himself  the  circumstances  of  these  beautiful  and 
interesting  phenomena.  Nothing  can  oall  forth  our 
wonder  und  admiration  more  than  the  sight  of  thin 

CindeniuB  globe  travelling  through  hpaee  und 
iding  the  stars  from  our  view. 
I  sincerely  hmie  that  Prof.  Scwcomb,  Prirf. 
Stnne,  of  the  Royal  Astronomical  liociely.  and 
others  interested  in  these  investigations  of  the 
moon's  motion  will  tell  ua  the  worth  of  tbia  sugges- 
tion, and  if  it  is  practical,  lay  out  a  plan  for  the 
work  and  give  ns  the  necessary  instructions  to  be 
followed  in  making  the  otmcrvations. 

1  had  intended  sending  yon  a  table  of  "latitude 
scales  "  calculated  for  every  degree,  but  on  reoon- 
sideration  think  it  would  be  of  little  value  as  the 
scale  U  very  easily  found  (as  directed  in  my  first 
cummuni cation  on  this  rabject),  and  that  with  a 


ectnesa  not  to  be  obtained  by  iUn- 


reqaisi 
polatio 

To  those  of  "Onrs" 
Iban  a  few  occulUtic 
following  suggestions : 


constructed,  it  will  be  found         .  _    .  __ . 

Ut  have  tho  scale  cut  on  a  strip  of  brass  -^- 

It  should  be  spaced  oS  into  mtervali  of  ten  diii- 
sions  each,  and  one  of  these  interrala  intodiviskas 
and  half-divisions.  This  will  inanre  grcalff 
accuracy  in  the  measurements,  and  will  be  ati 
more  handy  tu  use   than    a  strip  of  ~     " 


putatiou  for  any  other  place,  the  scale  for  tlil 
ptaoemay  be  made  on  a  slip  of  paper  aa  heretufiR. 
Second.  For  dividing  tbe  extent  of  the  mewl 
motion  during  one  hour  inti>  mlnntcs,  initead  d 
uring  the  two  scales  of  equal  porta  as  recommeiidal 
make  one  similar  to  Fig.  1,  on  page  179.  Ihtdi- 
mensionsof  whioh  are  as  follows: — Top.  £3din- 
siona  of  the  latitude  acaie  long:  bottom,  AS  diviiiiai 
long,  top  and  bettom  to  be  divided  into  aii  nnd 
parts  and  one  of  those  porta  into  t«ti.  and  UVfl 
connected  by  straight  line*.    In  using  this  "hnil^ 


cale," 


f  tbaa 


during  one  hour  (the   hypotht ,,  _ . 

rightrangled  trianglo  formed  by  the  qnantitigir 
and  y')  on  a  slip  ot  paper,  and  lay  this  slipoDtk 
hourly  i>oale  at  the  proper  place.  Then  mark  d 
the  minute  and  teu-minutc  intervala  on  the  dia 
and  with  it  divide  the  noon's  path  aa  dinOii 
Third.  If  it  ia  not  desired  to  know  the  Tenia 
of  the  moon,  the  centre  of  tlie  earth  need  nottka 
be  fimnd,  aud  tlie  distance  uf  tht>  centre  of  tk 
clliple  from  the  centre  of  the  Jnthin  at  geonBtdf 
conjunction  may  be  obtained  by  taking  the  dib- 
ence  between  the  qnuntitiea  X  and  Y,  remambeiai 
that  when  X  is  mater  than  Y  the  centre  of  4» 
ellipse  will  be  aiori  the  centre  of  the  moun,  ari 

Fourth,  I  have  conttriuitcd  an  initramoit  lir 
drawing  the  ellipses  wbirli  I  like  tct;  mncli,  mi 
does  the  work  more  areamtfli/  and  qnickly  Ih" 
can  be  done  otherwiiw.  It  ia  inexpenaive,  ^ 
anyone  with  a  little  ingennity  can  make  one,  td, 
if  desired,  I  will  send  a  description  of  mine. 

Lastly,  for  my  own  observatory  I  have  beai' 
together,  like  a  pamphlet,  three  pieces  of  Ihii 
white  card.  On  the  first  page  is  ■  tabic  giviiurtt 
quantity  X,  and  the  length  of  the  minor  aSllr 
every  fifteen  minutes  of  declination  nnloaU':a 
the  second  page  is  the  "honrly  scale  abim  R 
ferred  to  for  dividing  the  nicwn  g  path  intominiB 
of  time,  and  on  the  third  page  is  a  diaaiam  girnj 
•h.  nwi.-.j..  rrf  .(,„  .iu„.„„  c)rrOBponding  '      — 


five  minutes  of  time 
Nautical  Atnianoc. 
edged  rule,  and  a 
angles,  I  easily  obta 


ritli  the 


Lid  c. 


the» 


r  for 


same :  bnt  I 
^ing  acquired 
■hicfa   cunea  witL 


ly,  howeO^  I 
do  say  list  ■ 
1  thstb^ff 
witii.lil^" 


In   regard    to    the    "American  I 
Nautical  .Umanac  ■  which  oonUina  ».  .. 
for  the  prediction  of  occultationa  jutd  In  ^^ 
by  my  method  (and  -t-^-l.  tho    BnoLM  ' 
does  not),  I  wotild N(  ^Tunrb* 

of   Hesara.   Tm'  ^^    | 
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London ;  or  of  the  "  Supetinten  Jcnt  of  the '  Ni 
Almanac,'  Kary  Department.  Wsehington,  D.C., 
U.S.A.."  The  price  io  the  United  KCatei  i>  one 
doL.  post  free.  MsBsri,  Trllbner  and  Co.  would 
probablTflbu'gaabuiitCheHBinoiiudtliepOBtagBai 
the  book  (:itlb.  weight).  Copiei  nro  now  leadf  ut 
to  188)1,  and  that  of  1881)  i»  now  in  pn»R. 

Ai  an  indaoemcnt  fot  thciM  interested  in  thii 
subject  to  try  the  method  pracUcallT,  I  bare  agaii 
taken  the  liberty  in  copy  from  the  "Amencni 
NaBtical  Almanac"  the  elemcnta  of  ocouitatiom 
viaible  in  the  British  lalea  in  December.  18)<5 
Some  of  (bese  will  probably  prove  to  be  "  neai 
approocbea"  onlv. 

I  aball  endeavour  noon  to  gire  Bomo  computatiom 
taia   obaerTationii   for    compuriaon :  meanwhile,  I 
hope  those  of  *'  Ours  "  who  oan  will  do  the  same. 
OhKrlsB  Ii.  WoodBlde. 

Boston,  Mass,,  U.S..  Oct.  17. 

JL  PEW  PBACTIOAL  HIMTS  UPON  THE 
WORKING  OF  THE  WIUSHUBST 
INFLDENCB   MAOHINB. 

[2Ja71.]— Makv  readers  of  the  Knqlish 
Mechanic  are  no  duubt  uwnen  of  the  above 
■elBotrical  machines^  and  mnny  of  the  happy  pos- 
aeaaors  will  have  rejoiced  at  Iho  briUioat  Bparks. 
-and  the  beautiful  brush  diBChargeB  which  they  lo 
«««ily  obtain  frum  the  machines.  But  other 
possBBBOrs  of  the  mnehiao  may,  from  the  want  of 
not  understaniUng  bow  best  to  adiurt  the  parts, 
iavc  been  Igbb  fortunate  in  the  results  obtained. 

The  few  lines  whiuh  follow  hare  been  put 
together  as  the  reanlt  of  a  BOmewhat  lengthy  ex- 
perience in  the  treatment  of  the  macliine  in 
SneBtion,  and  crmtajn  a  tew  liint^  u  to  the  more 
■eguent  cauBea  of  non-saoeeM. 
Without  any  preliminary  diwnription  of  the  parts 
-of  the  machine,  which  hava  been  already  treated  at 
leoBth  in  theio  pages  (No.  l,07:i,  p.  142),  we  wilt  at 
once  examine    the  points  which   are  eBssntiol  to 

First.  How  many  seotora  have  you  got  upon  the 
Jlates  P  U  you  have  only  ten  Bcrtor.i.  you  mrat  nol 
■axpect  the  machine  to  be  self- e.t  citing.  uuIcbb  it  bi 
^  ■"'•'■  -"  atmuephere  aa  ia  iiauolly  found  in  on 
ving-riKini ;  but  when  csoitcd  tlie  ten 
n  each  diae  is  perhaps  the  heat 


a  'nearlj'^a'f 


with  good 
«lioiild  leap  throng^    s 

the  diameter  of  the  disc'.    Wi , 

ntmoBphecc  may  be  a  little  Icbb  dry;  but  with 
aixteen  oi  eiehbcen  ncetora  upon  each  diac,  it  nUl 
be  freely  a  el  f-Bi  citing  under  ulmuat  every  cmndition 
of  atmosphere ;  while.  If  tay  forty  BeolBrs  are 
plMcd  upon  each  disc,  it  is  only  with  difficulty, 
■md  Qndoc  the  very  worft  conditions  of  atmosphere 
that  self-eicitement  can  be  prevented. 

It  will  be  BBid  by  Bome  that  there  are  conditions 

;.  .-        .      "-eiciting,  and  the  remark 

is  that  in  an   atmosphere 

;,  including  th< 


under  which  it 


aaturatsd  with  , ^ 

maohine,  is  ooa tod  with  a  thin  film  ofwatet^and 
as  elaotrieity  of  this  character  in  free  to  travel 
throng  water,  it  ia  not  poiaible  to  upaet  the 
nannB]  condition  of  the  seotori. 

Again,  this  fatal  ctMtiug  of  water  is  readily  pro- 
dac«i  in  a  fairly  dry  atmosphere,  by  condensation, 
:uid  this  may  readily  be  tried.  Let  na  first  test 
-that  evBrythmg  ia  in  proper  order,  by  eiciting  a 
michine  in  a  cold  room,  and  then  carry  ii  into  a 
nice  warm  room,  in  which  a  tew  friends  are 
imioualy  waiting  to  witnesa  the  reaulta.  In  about 
half  a  minute  we  torn  the  handle,  and  what  do  we 
find  ?  Nothing.  We  keep  turning  Cbo  handle  tor 
perbapa,  two  or  three  minnlei  before  the  cloctrieity 
ahowe  itself,  and  then  all  goea  well.  The  explana- 
tion of  this  is  that  the  cold  surfaces  hod  coniTonsed 
tlie  little  vapoac  upon  tbemsclvea,  and  then,  after 
A  faw  minutes,  when  th^y  had  aoi]iiired  a  tempora- 
■tnre  ne^Jy  equal  to  the  aurrounding  atmosptece, 
the  condensed  vapour  waa  again  taken  up  by  the 

ly  less  than 


Che  atmosphen 


whiJe  b 


daoB  and  to  exhibit  the  maiimnm  results,  say,  in  a 
leoture  hall,  the  whole  of  the  apparatus  should  be 
kopt  alightly  warmer  than  the  aurrounding  atmo- 

Then,  again,  the  neutralising  rods  and  their 
linuhea  ate  important:  the  metal  brush  muat  be 
in  ■hBolute  metal  contact  with  the  neutralisiiig  rod, 
«nd  the  bruihei  at  each  end  of  the  rod  must  touoh 
.  the  lectorB  on  opposite  Bidca  of  the  ocntrc  of  each 
platB  at  the  same  time.  If  the  rods  ace  not  of 
pn>per  shape  to  enniB  the  bruflhes  to  touch  the 
^'*     I  in   this  order,  bend   the  rod  to  a  proper 


WWb 


the  neutralising  bmahoB  placed  ?  Yon 

■xpest  mach  if  Uiey  axe  wrongly  placed. 

\e  jonr  mUb,  hold  it  b;  the  ehkin,  and  let  its 

k  dom^  (o  the  nindla  on  iriiMi  ug  disoa  re- 

^  aaatalMUM  lod-  fat  'nmt  dlac 

Llk.BtiaiUwUk»p-<  riand 

imm,mm  tog 


I  and  VII  o-elock— that  is,  the  two  rods  will  maki 
an  angle  with  one  another  of  110  degreos.  Th< 
above  is  about  the  beat  working  position ;  thongh 
if  the  machine  does  not  teem  to  piok  up  it^  -^-  -- 
readily,  the  rods  may  be  turned  into  a  mor 
zontal  position. 

The  brushea  mnat  be  kept  in  good  condition  and 
clean.  If  thoy  are  worn  out,  or  are  badly  corroded, 
replace  them  with  new  ones.  Nothing  is  cafiicr: 
gBt  thB  smatlBst  quantity  of  fine  wire,  which  any 
of  the  gUt-lacc  makers  wiU  sell,  only  be  sure  it  is 
nice  and  fine ;  then  «  paper  knife,  or  a  card  about 
liin.  in  breadth  ;  take  atont  ten  toma  of  the  wire 
on  this,  and  cut  the  wire ;  now  with  a  knife  cut  alt 
of  the  ten  turns  at  the  one  edge  of  the  card  or 
knife,  slide  the  tnma  off,  holding  them  firmly  to- 
gether, and  then,  with  the  other  hand,  lightly 
Bcren  up  the  nncnt  end,  and  thB  brush  ia  Ciimplete, 
except  only  that  the  loose  ends  will  require  to  be 
olivped  with  a  pair  of  aciaaori  to  remove  the  jagged 
ends.  Pull  the  old  bruah  out,  and  place  the  screwed 
end  of  the  new  biusii  into  the  hole  at  the  end  of 
the  rod,  and  a  amall  wooden  peg  equi 
side  the  brush  holds  it  securel);  in  pli    .. 

The  balls  on  the  disoharging  rods  should  be 
unequal  in  size  to  give  the  best  results.  To  obtr'" 
the  maiimom  length  of  spark  with.  Bay,  li.  .. 
discs,  the  one  ball  should  be  about  Jin.  and  the 
other  about  l^in.  diameter.    They  should  be  nicely 

CDlished,  This  arrangement  also  gives  very  good 
rush  discharges.  ^Vlien  the  balls  are  of  di' 
siiei,  attention  must  be  given  to  make  sui 
the(-)orthe  f  +  )  electricity  ia  on  that  tide  of 
the  maohine  which  will  givcthe  best  results.  Thii 
ia  readily  done  by  slightly  darkening  the  room  ant 
noticing  on  which  collecting  comb  u  the  brush,  oi 
which  the  luminous  points.  The  difference  is  \CT} 
marked.  Having  ikinc  this,  then  see  that  thi 
larger  ball  i>  in  connection  with  that  comb  whicl 


■  the) 


ishca< 


the  current,  where  this  is  necessary, 
the  better  course  it  to  charge  a  Lei-den  jar  from, 
say,  the  richt-hand  comb.  Then  close  the  dis- 
charging b^9,  and  with  them  closed  turn  the  discs 
a  few  revotntione  in  the  oppoaite  direction ;  then 
separate  the  discharging  ballfl,  and  touch  the  lelt- 
"       "  "       ■        ■         The 


length  of  Bpaikthe  inaido  coating  of  the  twi 
should  be  connected  to  the  combs,  and  the  outaid 
ooatings  of  the  two  jars  must  be  connected  logotiit 
— say,  for  Instance,  let  the  jara  stand  apon  a  atri 
of  tinfoil ;  of  course,  the  inner  coating  of  eac_ 
jar  is  in  connection  with  only  the  one  comb.  Good 
stout  smooth  wire  forms  the  best  eonneotiua.  and 
great  attention  mnst  be  given  to  make  sure  tl 
there  are  no  pointa  left  open.  To  leave  the  shi  , 
ends  of  the  wire  exposed  ia  verv  damaging  to  the 
results,  for  nearly  all  the  electricity  would  escape 
from  it  into  the  atmoaphere.  Try  this  as  an  ei- 
erperiment:  Put  yoar  Layden  jars  in  circuit,  and 
notice  the  results.  Then  get  a  pin  or  a  needle, 
tie  it  on  one  of  the  wires  so  that  its  point  projects 
away  from  the  wire  and  from  the  maohine,  then 
endeavour  to  got  the  reaults  which  the  maohine 
formerly  gave,  and  you  will  find  the  difference 
very  marked.  Next  fasten  a  pin  in  similar  way  to 
the  other  wire  or  Loyden  jar.  and  try  thereault; 
yon  will  find  almost  nothing  visible.  It  is  a  moat 
useful  experiment  for  amateurs,  because  it  will  so 
firmly  fix  in  their  mindi  the  great  importance  of 
leaving  no  points  exposed,  and  on  the  contrary, 
will  show  the  value  of  smooth  surfaces. 

Dail. — Always  keep  yonr  electrical  machine  tret 
from  dust ;  each  atom  constitutes  in  some  degree  a 
point,  and  moreover,  it  forma  in  aome  degree  a  con- 
ductor of  electricity. 

The  foregoing  points  may  each  and  all  be  ai 
indicalBd  ;  nevertheless,  the  charge  wUl  not  remain 
in  the  Leyden  ian.  This  condition  is  prodnced  by 
a  orsck  probalily  in  one  or  more  of  tI|D  Leyden 
jars,  and  each  one  should  be  separaioly  tested  toi 

""ifi 

porta    for    tlie 

aeparately  tested,  for  aometimcs  the  voli  . 

a  brown-coloured  ancfaoe  left  upon  it,  which  freely 


Oil.    Never  work  a 


little 


iperm  oil  will  keep  liquid  and  last  for  lome  weeks , 
jut  when  using  the  oil-can  be  careful  and  don't 
lut  too  maoh  oU — it  messes  everything, 

Sparilin'/  I'la!/i.~V,'ilh  forty  or  mure  sectors, 
ind  leaving  the  spaces  between  them  abont  a  iin.. 
.'ery  pretty  results  may  be  obtained  :  the  sparks 
jump  from  sector  to  aectur,  and  show  quite  a 
shower;  but  for  this  the  discharging  terminals  and 
the  combs  are  beet  removed.  Adding  the  combs 
und  the  Leyden  jars,  and  allowing  the  discharges 
to  take  place  from  sector  to  sector,  gives  fewer,  but 
"""rry  maeh  brighter,  sparks. 

The   toregomg    remarks    apply   ohiefly    to  the 
''<"  'orms  of  the  machine,  which  were  not  fur 
»»«w»  ..'itb  four  Levdon  iara  to  m^ka  the  mi 
tor  the  ( 


nished  with  four  Leydon  jars  to  mnks  Ehe  lupport^ 

i_-  .1 u. .  — 'ertheless,  they  cqmdlj  apply  to 

'  maebine.   'But  to  obtain  the 


brnsh  discharge,  and  for  several  other  purposes,  it 
will  be  necessary  with  the  newer  form  of  machine 
to  break  the  circuit  between  the  outer  coalings  of 
the  Leyden  jars.  This  ia  readily  done  by  removing 
the  wire,  whieb  is  fitted  betwee  n  the  terminals 
upou  the  base  or  stand. 

Thi  Bmia  aorking  loa  looitl!/  upon  tie  Bpiitdli. — 
When  this  occurs,  yon  will  probably  find  tliat  a 
brass  spindle,  Instpcad  of  an  steel  spindle,  haa  becm 
uaed.  A  brass  spindle,  with  brass  bushes  inside, 
soon  chafes  loose  the  bosses.  The  only  core 
for  this  is  to  get  a  suitable  length  of  steel  wire,  juat 
a  little  larger  than  the  old  apindlB,  and  then  put  it 
in  place  of  the  smaller  brass  one. 

Having  attL'uded  all  these  points,  some  one  ia 
pretty  sure  to  say :  There  is  an  abundance  of  eleo- 


B  llasa  discs    and 
lybesaid:  You  hi 


strictly  attended.  Tom 
Lne  handle  of  the  machine  in  the  opposite  direction, 
and  yon  will  then  see  that  the  electricity  leaves  the 
lop  and  the  bi)ttom,  and  seats  ilfelf  at  the  comlu. 
The  cure  for  this  ia  In  aee  that  the  driving  band  at 
the  back  of  the  machine  is  eroeaed,  and  the  front 
band  thB  atrlight  one,  or  tha  neutralising  rods  and 
their  brushes  are  wrongly  placed.  The  lower  bruah 
to  the  trout  plato  ahould  be  under  the  right-hand 
comb,  and  the  others  in  relation  to  it,  as  earlier 
described. 

The  newer  form  of  machine;  some  may  say  it 
does  not  give  so  long  a  Hpark  or  so  good  a  brush  aa 
some  other  machine!  do;  but  it  moat  always  be  re- 
membered that  it  is  designed  as  a  compact  machine 
of  great  power  to  give  good  average  results  of 
every  kind. 

I  think  every  essential  feature  boa  now  oome 
nnder  notioo,  but  there  may  atill  be  othera  in  the 
minds  nf  some  of  your  readers  ;  if  so,  let  them  be 
stated  in  your  query  column,  and    I  will  do  my 


a  give  I 


James  Wimaliaiet. 


-WIMSETTSST'S      CONTINTTOTTS      ELBC- 
TB0FH0BU5. 

[24U72.]— In  the  two  earlier  communications 
upon  electrical  influuncc  machines,  yoar  readers 
have  been  furnished  with  enough  information  to 
set  them  to  work;  and  now  it  may  be  as  well  to 
direct  thfiir  attention  to  the  earliest  machines  of 
this  order,  and  also  to  the  outlines  ot  a  theory 
which  is  probably  worth  their  consideration  ;  then 
to  finish  the  paper  portion  of  this  intereatin^  snb- 


^ribe  tl 


infiue 


which  « 


ir  paaitions 
luitiply  the 


yoar  17.^.1  John  Canton  waa  the  first  to 

discover  electrical  induction,  and  a  fern  years 
later,  in  1TS2,  Volta  made  an  clectrophonu  (see 
PbU.  TVaiu,  Vol.  LXXIL  The  next  step  appeara, 
by  the  Thii.  Trai.i-  Vol.  LXXVII.  page  32,  and 
V'ol,  LXXVIII,  page  8,  to  have  liccn  made  by 
Bonnet,  who  then  found  that  by  nsing  an  appa- 
ratus practically  consisting  of  one  clcclrophocns 
placed  on  a  second,  and  by  I'aryini 
relatively  to  each  other,  i:c.,  be  cui 
first  induced  charge. 

From  the  fhif.  Trani^  Vol.  LXXVin,,  page 
405,  we  find  that  the  next  step  was  immemwiy  m 
advanoeof  all  previous  cSorla.  Both  the  elcctio- 
phorus  and  the  condenser  involved  the  tedious 
operations  of  raising  and  touching  the  plates  by 
hand  ;  but  in  tho  Nicholson's  revolving  doublec  the 
principle  of  rotation,  and  the  contact  of  wires  look 
the  placa  ot  these  elementary  processes. 

Ho  multiplied  the  charge  by  using  three  metal 
ptates,  two  of  which  were  held  in  a  horizontal 
position  at  the  ends  of  insulating  arms,  while  the 
third  plate  wa«  made  to  revolve  in  the  f  acs  ut  the 
two  filed  plates,  the  atmosphere  answering  for  the 
dielectric,  and  oaoh  of  the  throe  plates  being 
touched  at  proper  times  during  each  revolution  by 
metallic  brushea  or  contaoti-,  by  these  moana  he 
obtained  oonaiderablo  charj;es  of  electricity,  and 
produced  the  first  self-cxcitmg  electrical  inQuenoe 

Since  then  a  century  bos  passed  away,  and  the 
infant  of  Nicholson  haa  grown  to  the  giant,  the 
di9erence,  however,  between  tho  Nicholson  re- 
volving diyabler  and  tho  modern  influence  machine 
consisting  m"-"^"  *■■  *^'*  TT,o..>.BT,:nni  jif.v'^i.mTn4iptH 


u  the  mechanical  dovelopmt 


erly  i* 


tisfied 


with  small  discharges,  to  obtain  which  the  greatest 
attention  had  to  be  paid  to  tho  atmosphere  and  to 
the  temperature  of  the  machine ;  while  now,  with 
the  modem  influence  machines,   the  temperature 
and  the  atmospheric  condition  are  scarcely  •  con- 
sideration, and  instead  of  a  small  discharge  with 
long  intervals  between,  the  modem  machinea  will 
display  torrents  of  sparks,  apparently  in  a  con- 
'  luous  stre.-un.    To  confirm  this  last  statement,I 
ly  add  that  two  machines  stand  in  my  laboratory 
cither  ot   which,  when  turned  by  a   lad,  wifl 
ruiah  discharges  from  Leyden  jars  «o  rapidly  aa 
light  the  room  sufficiently  to  enable  me  to  write 

The   lieocy  which,  perhaps,  is  moat  wqxOi.^  <&. 
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ilc  neighbours  ;  (h^t  whcD  ti 


e  degree  differently  electrified  t<j 


fferently  eleetr 

..     h  pair  of  iFctora  in  theii  turn  tOBoh  the 

metallic  bcaanea  at  inch  paints  or  places,  tint  the 
eqaalietitiun  of  their  chs^ea,  aod  the  eorrcepond- 
ing  ebangea  of  the  electriiml  oandition  tjettrECa  tiic 
plates  or  diBOS^  may  produce  the  moflt  useful  eSect 
DpOQ  the  plate  aad  ite  Becton  at  the  bock  oi  ttiD 
maoluQe,  which  plate,  it  will  be  remembered, 
revolveft  in  Uie  opposite  direction  to  the  front 
plftte.  When  the  mMhine  is  working,  it  may  be 
■uppoied  that  an  electrical  wave  is  set  in  moliou, 
the  depression  {or  -)  being  seated  on  the  ouobalf 
of  the  pUte,  the  crest  (or  -i- )  being  seated  on  the 
other  half  of  the  plate,  the  nonoal  condition  ex- 
tending io  stmight  line  from  brush  to  brush. 

The  sectors  seem  to  oooupy  the  position  of  reser- 
voin,  and  contain  the  larger  part  of  the  electricity 
which  ifl  produced  upon  the  adjacent  surfHcee  of 
the  plates  or  disot,  for  being  of  metal  they  readily 
wraept,     and    deliver,    their    acquired    electrical 

The  above  remarks  contain  the  early  history  of 
these  machines,  and  the  outline  of  perhaps  the  best 
theory  reapectmg  thom.  To  attempt:  further  de- 
selopmecta  of  the  machiDes,  and  lo  complete  the 
above  outline  of  the  theory,  will  form  very  useful 
Oocupation  for  the  younger  and  newer  minds  of 
jour  many  readers  during  the  ensuing  winter 
evenings. 

But  now  lo  describe  the  simple  form  of  a  oon- 
tinuoos  *eli-etciting  electrophoms,  which  is,  of 
oonrse,  only  reducing  the  influence  machine  to  its 
least  Domplicated  form,  and  bringing  it  within  the 
reach  of  every  school  itudent  who  chooses  to  give  a 
faw  houiB  to  it«  construction. 

First,  then,  gets  large siied  knitting-needle,  then 
two  lai^e-siied  cotton  reels,  the  holes  through 
which  mccly  fit  upon  tllB  DeHlle  ;  then  obtain  two 
smaller  reels,  fitting  equally  well  upon  the  needle; 
neit  buy  two  discs  of  glass  of  about  I  «in.  ' 
oil)   hole  through 

'--'-  -■' -',n  I ,  „._ 

..  .  each  disi 
i  of  tinfoil,  the  spaces  betwcer. 
should  be  about  ouo  eighth  uf 


about  thirty 

an  inch  at  the  uu 
eenth  of  an  inch  i 


ends,  a 


Iperh 


with 

upon  the 

manner  that  the   cotton  reel  is  ujion  the  1 

sector  aide  of  the  glass,  care  bemg  paid 

that  the  glasses  run   truly  when  revolving  upon 

the  needle  or  spindle.      A  small  ring,  made  of 

cardboard,  and  placed  between  the  oeutres  of  the 

two   glasses,  will    give   about  the  proper  sp: 

between  them,  to  allow  them  .to  revolve  witbi 

touching  one  another. 

The  DentraUsiug  rods  are  made  by  boring  a  h 
through  each  of  the  two  smaller  cotton  reels 
right  angles  to  the  axis,  or  needle,  and  through  ei 
pass  and  tightly  fatten  a  brass  wil  ~  ' 

long  to  bend  to  a  cnrre,  and  termin 
an  meh  bom  the  glasses.  On  both 
rod  tie  three  or  four  amall  stripe  of  iine  wire  (< 
the  gilt  strips  used  amoDgat  the  firegrate  shsvini 
will  do],  and  the  machine  is  complete.  To  work  .. 
will  need  just  a  little  practice,  for  the  amaller 
cotton  reels  will  need   to   be  held  by  the  fingf 


I  about  bafl 


t  the 


be  turned  in  opposite  directions."  Very  little  prac- 
tice will  make  this  part  become  easy,  and  with 
each  revolution  the  discs  wiU  exhibit  mass 
electrical  sparks  leaping  from  sector  to  sector. 

Of  course,  more  porfeetly-finiahed  iBstmir 
may  bo  made,  properly-turned  bosses  being 
instead  of  the  cotton  reels,  and  the  neutrnliaine 
rods  and  brushci  being  made  wholly  '  '  '  " 
the  manner  described  m  your  earlier 
machines  alio  may  be  better  held  by  making  up 
a  aimple  stand  huving  two  atauchions  properly 
ahaped  to  carry  the  spindle  {  and  in  this  latter 
shape  the  electricity  may  be  collected  from  die 
plates  by  attaching  a  wire  point  to  a  Leydei^  jar 
and  then  standing  the  jar  with  the  point  near  t< 
the  revolving  discs.  For  educationaj  purposes,  anc 
for  illustrating  induction,  these  simply-made  in 
itrnments  arc  very  useful ;  but  the  student  or  thi 
tutor  must  use  hie  own  judgment  in  adapting  Iht 
instrument  and  its  attjiehments  to  the  purposi 
required  of  it. 

12th  0<rtober.  JojneM  WiniBbimt. 

KIOBOSaOPIOAI.— PODTTBA     80AI.B. 

[M973.]— With  regard  to  "  B.  H.  W.'s  "  oh 
servations  on  I'odura  scale  (24917),  let  me  assun 
him  that  the  method  of  illnmiuation  employed  by 
him — vii.,  that  of  placing  a  diaphragm  above  the 
condenser,  is  not  new.  It  has  lapsed  into  diaose, 
htnrever,  because  precisely  the  same  result  is  ' 
tained  when  the  uiapbragm  is  placed  b^ow 
Dondeuser.  The  diaphn^n,  too,  is  much  m 
get-at^ble   when  it  is  below   the  condenser  tl 

Let  ua  suppose  that  the  bale  in  the  centring 
cf  "£i,AW,'B"  [(mdenier  aUowi a wlid cuu 


of  the  front  of  the  lens.  If  "E.  H.  W.'a''Podura 
scale  is  of  the  right  kind,  and  mounted  dry  on 
cover, -and  if  be  is  obliged  to  reduce  the  aperture 
of  his  illuminating  cone  to,  >a^,  SD",  iu  otdei  to 
blacken  Uie  exclamatiuu  marks,  it  foUuws  that  his 
objective  cannot  be  in  adjustment.  labouldnot 
think  anything  of  an  immersion  A,  which  would 
break  down  on  a  Podura  scale,  JUuminated  by  a 
solid  cone  of  light  G0°  iu  angle. 

Loudon,  Oct.  '2'].  Edward  U.  Nelson. 

anoRoaoopioAi.  BrNocx7i.ASS. 


which   ii 


I  think,  the  i 


t  practical 


injt,  tue  most  piactic 
form  that' has  ever  been  introduced.  The  binoculi 
may  be  readily  adapted  to  any  inequality  in  the 
focus  of  the  eyes  by  an  adjustment  of  one  of  the 
eyepieces.  The  eyepieces  should  be  marked  R  and 
L,  to  show  which  tube  they  bcloug  in.  Binoculars 
give  less  critical  pictures  than  monoculars,  for  the 
very  good  reason  that  half  an  objective  will  not 

SDrform  so  well  as  a  whole  one.  All  prisma  are 
cfoetive;  therefore  the  image  in  the  left  tube  is 
worse  than  that  in  the  right.  The  image  in  the 
binocular,  therefore,  consists  of  an  indifierent 
picttire  in  the  right-hand  tube,  and  a  worse  one  in 
the  left.  Observers  put  up  with  this  for  the  sake 
(tereoscopie  effect,  which  is  gained  at  the 


St  of  a 


pleasedwitl 


into  the  matter  with  great 
wiehea  to  get  the  instrument  perfect,  as  it  should 
he,  and  is  not  going  to  content  himeelf  with 
which  is  deemed  to  be  "  good  enough   for  hi 
Ingioal  pnrpoieB."     Opticians  know  very  well  that 
the  eye    will    accommodate    itself,  and   combine 
almost  anything;  therefore,  little  or  nop: 
taken  to  send  out  binooulare  in  perfect  adji 
I  will  mention  a  fault  which  is  freqcently 
binocujars  exhibited  at  the  societies. 

1.  The  axis  of  the  left-hand  tube  does  n 


rally  with  that  ot  the  right-hand  (Fig.  1). 

2.  If  the  axes  of  the  eyepieces  are  not  in  Qie 
euoe  plane,  the  field  of  our  tube  will  be  eithei 
above  or  below  the  other  (Fig.  2). 

Pig.  8  ahows  what  is  often  found— vii.,  No*.  J 
and  3  combined. 

S.  The  focua  of  each  tube  should  be  carefully 
adjuated,  either  by  the  tube  or  by  the  eyepiece.  I 
have  my  own  done  by  collars  round  tlie  eyepiece*,' 
but  the  tube-length  method  is  preferred  by  some, 
and  is  iuet  aa  efficient. 

4.  The  eyepieces  should  be  matehed  in  power. 

B.  The  position  of  the  prism  in  its  carrier  should 
bo  correctly  adjusted.    One  would  think  that 
very  trifling  movement  in  the  prism  would  make 
very  great  diSerence  in  the  position  of  the  imag 

of  tite  field,  but  (ueti  ii  sot  (£e  okM.    TiMplMtaa 


right  l«|}es  to 
er.thiiiT^Md 

through  an  angle  of  2(1°,  one  will  be  anrpriud  at  the 
small  difference  it  makes.  Any  twist  in  the  primi 
would  make  a  ve^  serioaa  fault ;  in  other  words,  the 

C lanes  of  the  reflBCtiug  surfaces  of  the  prinn  mint 
9  at  right  angles  U>  the  plane  of  the  aica  of  tju 
tubes.  See  Fig.  *,  whicb  abows  that  when  the 
prism  is  out  ot  adjustment  an  object  will  ii« 
occupy  the  same  position  in  each  field.  ( In  mah"iT>g 
this  l«st,  it  is  as  well  to  use  the  eame  eyepiece  in 
each  tube).    - 

6,  When  the  carrier  of  the  prism  ia  poshed  hcBot, 
the  edge  of  the  prism  should  exactly  bisect  Iht 
hack  of  the  objective.  Fig.  5  shows  the  picture  ia 
the  left-band  tabe.  when  the  prism  ii  not  poshtd 
in  far  enough.  When  the  prism  is  puhed  in  lot 
far,  the  dark  patch  would  be  seen  on  the  oppotiM 
side  of  the  right-hand  tube. 

T.  The  diaphragms  in  the  eyepieoei  ahonld  b<  d 
the  same  size,  Fig.  6. 

1  have  omitted  to  mention  that  the  boat  way  lo 
find  out  if  the  fields  are  exactly  superimposed  is  to 
hlink  or  wink  rapidly  with  eaidi  eye  alternately. 

In  conclusion,  let  me  note  a  few  points  onth* 
eteteosoopiceffectof  the  Wenham  binoonlar.wkici 
I  do  not  think  are  generally  known,  and  which  1 
had  the  honour  to  bring  before  the  Quekett  Micro- 
Boopical  Oub  in  the  spring. 

I  have  found  by  repeated  eiperiments  that 
stereoscopic  effect  depends  largely  on  the  positiin 
of  the  object  in  the  field. 

Example,— The  ray  of  Hcliopelta,  which  lis 
horiiontally,  or  east  or  west  in  the  fields,  is  k«d  in 
much  stronger  slerrooscopic  relief  than  one  lyinf 
north  and  south  or  vertiially. 

I  have  an  object  which  has  adelica 

with  a  slight  oval  depreaeion  in  it.   Thiadcpr 

cannot  be  perceived  with  a  monocalar,  neither  eaa 
it  by  a  binocular,  if  the  major  axis  ta  the  oval  il 
placed  in  a  vertical  position  in  the  field.  But  let 
the  object  be  turned  round  tfCf,  to  bring  the  m»>w 
axis  of  the  oval  into  a  horiiontal  or  eiistaa4«M 
positiou,  then  the  alereoacopic  cffeot  will  be  ttratt 
enough  to  make  the  depression  apparent.  1  with 
that  every  possessor  of  a  binocular  would  try  the 
following  experiment. 

Place  the  proboscis  of  the  blow-Hy.  aqneezed  Sat 
in  balsam,  in  a  vertical  ^aition,  and  eiBDiine  it 
hinocularly  with,  say,  a  iin.  objective,  and  let  this 
attention  bo  concentrated  solely  on  the  two  main 
vertical  cut  suctorial  pipes.  Now  let  the  observer 
carefully  examine  those  with  a  view  to  detenaiBi 
the  amount  of  stereoscopic  eSoct  the  binocular  give* 
to  them.  Let  me  warn  him  against  letting  hii  ey« 
cheat  him  by  giving  those  suetcrial  pipea  a  stereo- 
scopic effect  whioli  they  do  not  possess,  derived  bf 
oontrastwith  other  parta  of  the  field.  lie  mult,  to 
make  this  eiperimcut  correctly,  resolutely  shut  Ui 
eyes  to  everything  else  in  the  field  except  thos* 
suctorial   pipei.    I  feel   sure  that   no  oandid  o^    J 


degree,  as  Utere  will  be  ■] 
it  most  be  admitted  thw. 
decided  idea  of  solidity. 
-   ■■" in  the  tti 
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the  binooolar  and  monoonlar  on  that  object  when 
it  is  pUeed  in  the  poeition  I  have  pointed  ont, 
although  I  have  repeatedly  gone  over  the  experi- 
ment with  neat  care,  and  with  a  perfectly  on.- 
biaieed  mino.  How  tnm  the  object  round,  so  that 
the  eat  snctoriil  pipes  lie  in  a  horiiontal  or  east 
and  west  potifcion  :  the  stereoscopic  effect  is  so 
marked  that  tou  might  easily  fanor  yon  covld 
crawl  alon^  the  pipes.  When  the  object  is  in  a 
▼ertioal  position,  I  would  call  the  attention  of  the 
obserrer  to  the  loss  of  definition  of  all  fine  details 
whidi  lie  in  a  vertical  position.  I  allnde  to  the 
minnte  hairs  on  the  delicate  membrane,  which  is 
stretched  across  the  two  cnt  suctorial  pipes.  When 
the  object  is  turned  round,  notice  how  sharp  they 
become. 

To'Bum  up,  every  exhibitor  should  be  careful  to 
place  hit  object  to  <u  to  secure  the  largest  amount  of 
stereoscopic  ^ect.  It  is,  of  course,  immaterial 
which  way  some  objects  are  placed,  such*  as  a 
eoscinodisons ;  but  isthmia,  pleurosignia,  navicnla, 
Aa.  should  be  placed  with  their  major  axes  east 
ana  west,  as  well  as  objects  such  as  scales  on  but- 
terflies* wings,  and  many  others. 

Bdward  X.  Nelson. 

London,  October  28. 

BZPHTHBBZA  AND  DO0TOB8*  BISKS. 

[24975.] — Thb  inclosed  is  a  diagram  of  a  suo- 
ticm  apparatus,  constructed  from  two  portions  of 
gaspipe. 

A  large  tube  2^in.  long,  or  small  t|iree ;  they  are 
croas-bc^ed  and  soldered  at  right-angles ;  one  end 
of  the  smaller  tube  is  filled  up  with  a  plug ;  over 
the  other  is  passed  the  tube  of  a  stomacn-pump ;  a 
zing  of  indiarubber  inside  and  an  oblong  of  wash- 
leauier  44in.  by  Sin.  outside  the  tube  form  the 
**  artificial  moutn  "  at  one  end  of  the  larger  tube, 
the  other  end  being  rounded  out  to  receive  the  top 
of  the  thumb,  so  as  to  act  as  a  valve.  When  in  use 
it  ic  held  in  toe  right  hand  between  the  index  and 
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middle  finders,  le&vinff  the  left  hand  free  to  adjust 
the  wash-leather.  The  stomach-pump  is  worked 
continuously  by  a  second  person.  By  placing  the 
thnmb  on  the  opening,  suction  is  produced;  on 
zamoval,  the  air  again  enters.  This  is  the  suction 
required — ^not  a  vacuum,  the  return  of  the  air  being 
neoessary  to  produce  a  current  to  dislodge  the 
membrane. 

"in  the  diagram,  A  shows  middle  finger ;  B,  firtft 
finiger;  C,  thumb,  to  act  as  valve  ;  D,  indiarubber ; 
By  tabe  to  stoznach-pump ;  F,  strip  of  wash- 
leather. 

Wm.  W.  Brereton,  L.K.Q.O.P.I.,  d^o. 


A  GOOD  TONXNG  BATH. 

[24976.]— R.  A.  R.  BENNETT  expresses  a  wish, 
in  yonr  last  issue,  to  hear  of  a  good  toning  bath 
wlueh  could  be  depended  upon.  As  I  was  for  some 
time  in  quest  of  the  same  thing,  I  am  pleased  to 
give  a  TOimula  which  I  have  for  the  past  few 
months  adopted,  and  which  has  given  me  every 
■atiafiaction : — 

Place  the  16-grain  tube  of  gold  in  15oz.  of  water, 
and  keep  as  stock  solution.  For  toning,  take  90 
sains  of  refined  borax,  and  pour  on  2oz.  or  Soz.  of 
not  water  to  dissolve  itkand  make  up  wiUi  cold 
V  to  14os. :  then  ada  los.  from  gold  solution, 
no*  fiilliolent  hot  water  to  miJce  the  bath 
^  «am  to  work  with.  It  is  ready  for  use  at 
-»m  dH  keep ;  bo^  «nrnMi  Qke  myself, 
to  tor*  '  -»"iar  in- 

Kl^th 


THE  OBBAT  SUBKABIKB  EXPLOSION 
AT  NEW  TOBK  ON  OOTOBEB  lOth, 
1886. 

[24977.]— The  successful  removal  of  Flood  Rock 
to-day  is  the  crowning  act  of  85  years'  work  in 
deariiuf  the  narrow  strait  called  (ever  since  the 
days  when  it  was  so  named  by  the  i^etherlanders^ 
Hell  Gate,  which  has  been  a  scene  of  wreck  ana 
disaster,  owing  to  its  numerous  reefs,  from  the 
time  of  the  loss  of  the  Hussar  frigate  (sunk  in  1780 
with  the  pay  of  the  British  troops  on  board — up- 
wards of  £100,000  sterling)  to  recent  years. 

All  vessels  entering  the  port  of  New  York  from 
the  east  save  about  &  miles  sail,  to  say  nothing  of 
the  innumerable  fleet  of  lesser  craft,  from  the  small 
coaster  to  the  magnificent "  Sound  steamer,*'  going 
to  and  fro  every  day,  must  pass  through  this 
narrow  np,  where  the  tide  often  runs  so  violently 
as  to  miuce  the  best  seamanship  nugatory,  and  it  is 
no  wonder  that  even  the  phlegmatic  Dutchmen 
held  the  voyage  in  such  horror  that  they  gave  it 
so  unsavoury  a  name. 

It  is  a  narrow  navigable  channel,  between  Louf 
Island  on  the  south,  and  the  islands  of  New  York 
and  ^'  Wards  '*  on  the  north,  the  enormous  sweep  of 
the  tide  being  sujfficient  to  prevent  silting-up.  and 
its  patural  depth  {>ermitting  the  passage  oz  the 
largest  ships,  were  it  not  for  the  numerous  reefs 
and  the  violent  and  uncertain  eddies  caused  by 
their  presence. 

In  1848  the  first  survev  was  made  by  Admiral 
(then  Lieut.)  Porter.  U.SjN^.,  who  proposed  to 
blow  up  Pot  Rock,  Frying-pan,  and  Way's  Reef, 
besides  cutting  away  a  part  of  Hallett's  Point — a 
reef  on  the  Long  Island  side,  projecting  far  into 
the  channel. 

In  1851  the  N.  Y.  merchants  spent  14,000  dols.  on 
the  reefs,  in  *^  surface  blasting,"  out  onlv  a  few  pro- 
jecting points  were  removed.  The  following  year 
(1852)  Congress  appropriated  20,000  dols.,  all  but 
2,000  dols.  oeing  spent  on  Pot  Rock,  which  was 
lowered  2ft.  only. 

Little  was  done,  after  this,  until  the  suppression 
of  the  rebellion,  when  Major  -  (General  Newton, 
U.  S.  Corps  of  Bnginecrs,  was  detailed  in  18G6,  to 
make  a  survey  and  report  concerning  Hell  Gate. 
In  1868  Congress  approved  his  plans,  and  provided 
85^000  dols.  to  carry  them  out. 

In  1870  he  began  work,  drilling  the  smaller 
reefs  bv  means  of  a  steam  scow  of  his  own  device, 
through  whose  open  centre  an  iron  cupola,  80ft.  in 
diameter,  was  lowered  upon  the  rock.  This  carried 
21  drills,  10ft.  long,  and  6001b.  in  weiffht;  these 
drill  a  d^in.  hole  by  a  stroke  of  18in.  The  cupola 
stands  on  adjustable  legs  (two),  and  is  held  in  place 
by  its  own  weight.  Holes  are  df  t.  to  8ft.  apart,  and 
hold  501b.  to  601d.  of  nitro-glycerine.  Drillmg  began 
May  '71,  and  the  Frying-pan  was  destroyed  in 
July,  1872. 

Pot  Rock  was  then  attacked  and  demolished. 
Way's  Reef  was  removed  to  a  depth  of  26ft.  at 
mean  ^low-wator  in  1874.     This  rock  was  285ft. 


yard  of  rock  was  0*7ft. ;  average  charge  at  nitro- 

flycerine  per  cubic  yard  of  rock  removed  was 
*54lb. ;  average  depth  of  hole  drilled  in  a  day  of 
eiffht  hours  was  6'6ft. ;  average  cost  per  foot  of 
hole,  including  running  machine  and  scow,  cost  of 
drilling  and  sharpening  drills,  and  loss  of  steel  was 
2*05dols. ;  cost  of  dredging  and  dumping  d^ris  per 
cubic  yard  was  4*29dols.  These  details,  though  un- 
interesting to  the  general  reader,  are  useful  as 
iikta  to  ciTil  engineers. 


The  larger  reefs  were  attacked  by  tunnel! ingy 
after  the  plan  proposed  by  G.  C.  Reitheimer,  ^ 
the  Holyhead  breakwater  engineering  corps.  Mo  i'A'v 

Hallett's  Point  was  duigerous,  as  it  left  too  little 
room  for  the  channel  between  itself  and  Flood 
Rock  by  projecting,  as  it  did,  300ft.  from  the  shore. 
It  was  semi-circular,  720ft.  long,  and  ran  out  about 
800ft.  into  the  channel. 

In  July  '69  a  coffer-dam  was  built  on  it,  above 
low-water  mark,  145ft.  long,  and  extending  out  on  • 
the  rock  95ft. ;  a  shaft,  105ft.  by  95ft.,  and  88ft. 
deep  below  mean  low-water.  From  the  bottom  cft 
this  huge  pit  ten  tunnels  were  cut  out  into  the  rock, 
diverging  trom  each  other  like  the  sticks  of  a  fan, 
and  communicating  -by  means  of  ten  concentric 
galleries,  at  an  average  distance  of  20ft.,  centre  to 
centre.  The  longest  tunnel  was  126ft.  long;-  the 
shortest  51ft.  The  area  covered  by  shaft  and 
tunnels  was  2|  acres.  Tunnels  were  13ft.  to  22ft. 
high  at  shaft  (averaging  19^ft.),  and  9ft.  to  12|ft. 
wide  (average  lOfft.)  The  mner  gallerv  was  12ft. 
high,  and  9ft.  wide ;  the  outer  much  smaller.  There 
were  left  untouched  172  piers  of  solid  rock,  and  the 
total  length  of  tunnels  was  4,857ft. ;  the  galleries 
were  2,568ft.  long,  making  a  total  length  of 
excavated  passages  of  7,425ft. 

Owing  to  the  shelly  nature  of  the  rock,  the 
4uivance  of  the  work  was  necessarily  slow,  as  only 
liffht  charges  of  the  explosive  could  be  used — as  a 
nue,  not  more  than  8oz.  of  nitro-glycerine.  From 
JulVj  1872,  tiie  Burleigh  drill  was  used,  capable  of 
driiling80ft.of  hole  in  eifht  hours,  at  a  cost  of  about 
36  cents  per  foot,  while  hand-drilling  cost  95  cents 
per  foot.  Owin^  to  local  peculiarities  in  the  rook, 
the  use  of  the  diamond  drill  was  impracticable  for 
general  work. 

In  1871  more  than  16,000  soundings  were  taken, 
and  from  these  the  plan  of  the  rock  was  made,  the 
tunnels  being  so  inclined  as  to  allow  a  roof  of  6ft. 
to  15ft.  in  thickness  between  the  miners  and  the 
water  overhead.  Constant  pumping  was  a  sine  quA 
noriy  owing  to  the  seamy  rock — a  very  hard  *^  home- 
blende-gneiss,"  with  many  intersecung  cross-veins 
of  quartz. 

The  total  mass  of  rock  composing  Hallett's  Point 
reef  1b  estimated  at  110,461  cubic  yards,  of  which 
47,461  cubic  yards  were  excavated  and  hoisted  up 
the  shaft,  the  blasting  costing  46  per  cent,  of  total 
expenses,  and  the  cartage  to  the  shaft  17  per  cent, 
thereof. 

On  completing  the  excavation,  the  pillars  and 
roof  were  filled  with  a  multitude  of  small  chanes 
e(^ually  distributed,  each  one  primed  with  a  fine 
wire  and  fulminate,  all  Uioroughly  waterproof. 

On  Sept.  2drd,  1876,  the  mine  was  flooded,  and  on 
the  following  day,  Sunday,  the  24th,  the  rook  was 
blown  to  fragments,  as  it  was  deemed  unsafe  to 
allow  the  mine  to  remain  loaded  an  hour  longer 
than  was  absolutely  necessary. 

The  holes  were  divided  into  184  groups  of  20 
holes  each,  every  eight  groups  haviiu^  a  separate 
battery.  A  bomb-proof,  near  the  shaft,  contained 
the  batteries  and  apparatus,  and  all  the  wires  came 
to  a  plate  which  was  capable  of  sliding  up  and 
down  like  a  sash  -  window,  the  wires  being  ^  in 
electrical  connection  with  pairs  of  pins  projecting 
from  its  lower  surface.  When  all  was  ready  the 
plate  was  raised  in  its  grooves,  and  held  up  by  • 
wire  having  a  small  torpedo  so  attadied  to  it  that 
the  explosion  of  the  torpedo  would  cause  the  wire 
to  break,  and  let  the  sliding  plate  fall.    Under  Uie 

Slate  was  now  put  a  board,  having  a  leriet  of  in- 
entations  in  it,  to  act  as  *'  mcraury-cups,**  and  thua 
to  make   an   electrical   oouAfe^X^ss^  wKw^^^^J^^ 
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imall  torpeUij  Wiia  in  clectrieS  oonneotion  with 
'Wire  cunnmg  oQ  ibout  I  .UOOft.  on  the  ehore,  and  wu 
conncoted  tu  a  emaU  liutlery  and  aa  ardioarr  t«le- 
gniphio  key.  At  the  last  moment  the  little  batten' 
WM  put  in  circnit,  and  at  2h,  Sim.  pjn.,  Sept.  24th 
— the  tfane  of  high  water;  the  key  wai  depressed  by 
QenBTal  Newt-m  s  bnliy  daughter  Mary,  aged  threa 
jean.  The  shook  lasted  tor  three  Beoonds,  ag  tho 
variouB  parta  did  not  explode  gaite  simultuieoualy, 
but  DO  damaEc  wan  done  outside  of  a  few  panes  of 
as,  and  one  or  two  old  ceilinga  thi '       "  "   ' 
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"  Hend-cook  "  9,'l)Cit 

"Vulcanpowder"  14,-JM 

Total  eiplouTBi  0-2,3064 
in  ia,IJflC  cartridges.     There  were   4,«2  leparate 
Uaata,  and  ii.li'lu  primen  used. 

Of  connecting  wire  in  the  mine  I00,00nf  t.  were 
OBed,  with  i>-l  batterieu  of  !)U0  oella  in  all;  there 
being  aleo  2U.00lfft.  of  "  leading  wire  "  in  use.  The 
reef  was  broken  up  quits  imoll,  and  it  wan  found 
that,  while  the  "vuleau  powder'  coitlcBi  than  half 
as  muab  ae  nitro-glycerine,  it  would  break,  weight 
ior  neight.  eight-tenths  ns  much  rock.  BBtimated 
<!o«t  of  the  work,  ineluUing  dredging  op  the  debris 
of  this  btaet  about  2,1)1  iU,<n)Odoli.  U  we  include  all 
^ionoand  to  be  dune,  the  total  coat  of  improrementa 
iaeatimated  at  about  G,!i3<>,(iOUdola.,  or  i:i,386,200. 

The  principal  remnininp  ohetroction  wae  Flood 
iRook.  a  huge  maaa  of  gneisa  l,200ft.fram  theLong 
Island  ahore,  covering  an  area  of  about  eight  acres 
•oa  the  botl/im,  although  a  amal]  pateh,  7(tft.  by 
ioOtt.  waa  all  that  showed  above  water. 

On  this  a  platform  was  built,  aud  a  shaft  was 
BUnk  67ft  deep  ;  n  emsller  one  near  it,  40ft.  deep, 
nerved  for  ventilation  iind  hoisting.  Tnnnels  were 
puahed  out  in  all  directiona  at  4nft.  from  the 
Burfacc,  and  a  second  series  from  the  "bottom  of  the 
deep  ahoft.  bo  that  the  tunnels  were  two-BMiried,80 
to  apeak,  being  directly  over  each  other.  The 
tnnnela  branch  at  right  angles  every  Soft.,  and 
there  were  KO  galleries  in  each  tier,  ao  that  the 
Wtal  length  of  tunnels  was  tour  miles.  As  shown 
on  tho  plan,  24  gnllerien  ran  north  and  south,  and 
46  eut  and  west.  The  longeat  gallery  was  l,2W)ft. 
long,  i6ft.  wide,  and  ll.lft.  high,  a  roof  varying  from 
loft,  to  afift.  thick  being  parefnlly  preserved, 
anitainBd  by  467  stone  pillars,  each  liift.  aquare. 

Abont  80,000  cubic  yards  of  rock  were  removed 
to  the  surface  by  the  elevalflr  shaft;  18,286  drill 
holes  were  made,  each  3in.  wide  by  If  t.  deep,  from 
4ft.  to  ."ift.  apart  in  the  pillara.  [jiee  akotcb.p.'.'Oa.) 

Th«"raok-a-rock"waa  in  47,000  cartridges,  2ft. 
long  by  2(in..  thick,  each  iJlb.  in  weight.  These 
were  eiploded  bj  dynamite  torriedoes,  primed  with 
fuiniinate,  and  ignited  by  electricity.  In  all,  nearly 
^OOOlb.  of  explosives  were  used,  cucneoted  by 
£00,000ft.  of  wire. 

To-day,  Oct.  lOth.  the  reef  waa  blown  np,  at 
llh.  Hm.  a.m.  (Standard  "76th  meridian"  time,  or 
■Ih.  Hm.  G.M.T.),  the  circuit  being  again  closed  by 
Uary  Newton,  now  a  staid  young  lady  of  twelve 

Beyond  a  hnge  mass  of  water,  raised  SOOft.  in  the 
air,  btUe  was  to  lie  seen,  but  the  earth  trembled 
like  an  earthquake.  Thus  ondsa  most  stupendous 
-operation  in  suVaqueons  engineering,  which  will 
Tvonderfully  cnlargt.  the  facflities  of  this  port,  aa 
Boon  aa  the  broken  rock  can  l,e  removed  by 
^reilging.  Bol  ne  Puis,  Scmza  Je  Sola. 

Brooklyn,  N.Y.,0«i)her  luth. 


SVfilCAI.  BCAIiB. 

[84378.]— It  16  unwise  on  the  part  of  Mr.  N.  B. 
<aild  not  to  reooBuise  that  "  it  is  theduty  (of  him- 
Mlt  aa  well  as)  of  ary.me  who  quotes  a  writer  to 
«ndeavour  at  least  Ui  understjind  what  that  writer 
meant."  espciially  as  a  reference  was  given  to  Ur. 
Hardie's  last  letter,  and  it  would  have  been  very 
little  trouble  to  havt  looked  it  np.  However,  in- 
'formation  is  preferable  to  badinage,  *o  I  will  put 
Mr.  Hardie-s  melodic  scale  in  a  nutehell  (please 
refer  to  No.  ia^6  "  K,  M.,"  p.  477-8,  for  bis  full  ei- 
poaitionl,  and  it  will  be  seen  that  it  haa  even  as 
great  a  right  to  be  nailed  a  perfect  fifth  scale  aa  the 
natoral  scale  has,  so  that  these  two  tenna  are  not 
nec«BBarily  synonymous  as  Mr.  Child  assumoa. 


F!  CI  0J-D5-Alf  B«  BJ31 
ate  the  six  successive  pcrfeot  fifths  on  which  Mr. 
Hardie  builds  his  ini'liKlic  scale  and  it  will  there- 
fore, eonaUt  of  the  tuU.iwing  inten'als  8  )  i!3  I  H 
S.  But,  while  stoutly  defending  this  ai  tSe  one 
finds  must  t-i  his  tjute  for  the  perfotmanoe  of 
pure  melodies,  hcadmita  that  it  is  of  no  use  for  the 
porposcs  of  harmony,  f.jr  which  he  concedes  the  use 
of  UM  oatml  aoale  to  be  oorrecl. 


Thia  natural  scale  ii  also  constructed  of  perfect 
fifths;  butthecentralnoteD  in  thenj-Btem of  tiftha 
ia  therein  duplicated  a  comma  lower,  thus  admit- 
ting simpler  proportions  for  the  latter  three  notes, 

PJ  CI  GJ— DJ  DiS— A}  E}  BA, 
and  the  well-known  scale  intervals  |  ^j  fj  I  m  S 
\i  follow.  Whether  perfect  interi-Js  must  in- 
variably be  made  by  selecting  the  most  consonant 
form  of  the  cenWal  note,  I  am  not  yet  clear ;  but 
the  ]%  D  certainly  appears  to  hold  a  natnral  place 
in  the  system,  yet  equally  certain  ia  it  that  in  the 
dominant  seventh  chord,  G  B  D  P,  the  top  interval 
must  always  be  the  imperfect  minor  third  of  jH,  and 
if  it  is  right  here,  wbv  may  it  not  be  equally  correct 
to  employ  this  and  other  imperfect  intervus  under 
certain  other  circumstances  •■ 

The  arguments  advanced  against  Ml.  Hardie's 
melodic  aeale,  are  they  not  written  in  "Outb  ?  " — but 
being  of  a  tieoretioal  nature,  he  meets  them  by 
saying  he  has  practically  tested  hia  scale,  and  found 
it  satiafactury,  and  recommending  others  to  do  like- 
wise, will  not  let  theory  outweigh  practice.  This 
is  all  very  good  ;  bnt  to  what  does  it  point  ?  As  I 
and  others  cannot  agree  with  his  tcale  theoreti. 
oally  or  practioally,  it  most  either  be  assumed  that 
Mr.  Hardie  is  misleading  us  by  the  results  of  eiperi- 
menM  conducted  with  insufficient  care,  or  we  are 
forced  to  the  conclusion  that  be  has  a  natural  taste 
fur  a  different  scale  from  ours,  and  as  we  have  not 
yet  reached  the  limito  of  knowledge  in  this  direc- 
tion, it  will  bo  as  well  to  moid  hustUy-formed  con- 
Now,  when  1  viaited  the  "  Invenlinni,"  I  deter- 
mined tc.  try  this  melodic  scale  on  Colin  Brown's 
voice  harmonium,  in  order  to  be  able  to  say  1  had 
heard  it,  and  with  what  result.  Aa  it  iB  composed  of 
Bve  major  tones.  |  and  two  imperfect  diatonic  semi- 
tones jU,  thewaytoplayit  ia  to  use  all  white  key B, 
thus  CD  E'  F  G  A'  B'  C,  or  similariy  comraenciBgon 
any  other  major  or  white  keynote,  the  third,  sixth, 
and  seventh  being  a  comma  sharper  than  in  the 
natural  scale.  I  am  well  aware  that  the  third, 
Biith,  and  seventh  of  tho  natural  aoale  are  played 
with  black  digitals,  as  Mr.  ChUd  says,  and  1  find 
.1 :-. 1_ ileaaing;    but  tho  imperfe"' 


(Mr.  1 


Lrdie's  melodic  scale 


can  use  t<i  eipresa  the  mental  efTects  which  I  de- 
signated as  being.  "  as  I  expected,  worse  than  with 
equal  temperament,"  for  the  simple  reaaon  that 
they  are  further  removed  from  the  luitural  scale 
than  the  same  intervals  arc  in  the  equal  tempera- 
Here  is  chapter  and  verse  for  my  quotation  from 
Mr.  Ellis,  and  it  will  be  aoen  that  I  have  endea- 
voored  to  understand  him.  In  Ko.  1046,  page  118, 
will  bo  found  a  short  sketch  of  a  paper  read  by 
him  onthe"Uusioal  Scales  of  various  Kations,'' 
and  be  winds  up  by  saj^ing  that  "  The  final  conclu- 
sion is  that  the  music^  scale  ia  not  one,  nut 
natnral,  nut  oven  founded  necessarily  on  the  laws 
of  the  constitution  of  musical  sounds  to  beauti- 
fully worked  out  by  Uelmholta,  bnt  very  diverse, 
very  artificial,  and  very  capriciouB." 

^ow,  the  knowledge  of,  and  acquaintance  with, 
mnsioal  scales  possessed  Ijy  Mr.  hllia  is,  perhaps, 
surpassed  by  that  of  no  other  individual,  ^id  he  is 
Gonscqnently  in  a  positiim  to  deliver  an  opinion 
which  naturally  carries  great  weight  with  it :  but, 
dul^-  admitting  all  this,  I  find  myself  unable  to 
believe  in  bis  conclusion.  Bat  if  the  ears  nf  other 
nations  rejoice  in  musical  proportions  other  than 
those  our  musical  ears  select  as  tho  correct  ones 
then  it  would  not  he  a  eurpriaing  matter  to  find 
differences  among  ourselves,  as  most  probably  the 
acceptance  of  some  and  the  rejection  of  other 
aoonds  for   musical  purposes  lies  in  the  natural 


e  the 


generally  known   and   used.     1   can  find  scarcely 

anyone,  in  an  ordinary  way,  who  has  heard  of  it. 

Swindon.  S.  B.  Hunt. 


[  24n79.]— In  reply  to  "  W.  A.  8."  (S4944)  1  have 
a  nay  that  the  cam  with  which  I  experimented 
ras  such  that  the  only  means  of  stopping  it  work- 
ng  was  by  laying  hold  uf  the  rod  of  tbe  outer 
ralve  and  drawing  it  towards  tbe  face  of  the  outlet, 
vhen,  at  the  first  recoil,  Ibe  downward  pull  of  the 
f.iv..  (^  4iD,  uQe)  ^-u  BO  great  that  it  wax  impossi- 
..ij   :.  ,1. —      D„.  .1..  p|j[  became  loss  at 

iJPi?? 


luld  it  there.     Bat  ..... 

-',  stroke,  still  there  waa  an  uhoiuhliuu  i^ 
e  water   in   the   pipe,  at  each  of  whi< 

.,,„  ,,jU  of  "■ ' '-"       '  "-"-•■  •' 

jDld  not  hai 


'held  ii 


came  to  resL,  ana  cue  vaive  was  nein  tn  lu  piace  ny 
the  weight  of  the  culunm  nf  tbe  supply  water. 
Now  it  was  this  oscillation  which  t  alluded  to,  and 
which  ''  W.  A.  ij."  savB  he  does  not  quite  underataod, 
and  which  I  acatcely  oae  ia  compatible  with  tbe 
incompreBeibiliCy  of  water. 


.  _,  present  in  the  pipe  at  each  recoil. 

I  suggested  endeavouring  to  determitui  the  Iore« 

with  which  the  valve  starts  tu  fall. 

"  W.  A.S.'a"  eiperiments  with  the  Ameriou  rmi 
are  highly  instmotive ;  but  they  show  alw>  that  the 
elastioity  ot  the  metal  pipe*  is  only  one  f  aott«  in 
the  action,  and  tbe  full  eiplacation  of  it  b  atill 
incomplete.  I  shall,  however,  look  forwud  with 
great  interest  to  the  future  oootribntioiiB  which 
"  W.  A.  S."  promises  on  this  subject.  J.  M. 


aking  up  the  subject  of  Anhyi 
'B.UJ'forlhad   hoped  that 


nalyaism 


guiahed,  votary  of  thia  ae 
tbe  matter  up. 

"B.  C.  R.'8"  letter  (24ii67,  p.  184,  "E.M."),  is 
workmanlike,  prmotieat,  and  ingenioiu ;  bat  I  woold 
brieSy  remark  concerning  it  (I)  thai  a.  beaatifnUy- 
constnicted  sp.  gr.  balance  on  the  principle  de- 
scribed and  figured,  was  some  years  bko  brciii^  tn 
me  by  the  late  Mr.  W.  Griffin;  and  he  (I  bdirve 
unconsciously)  had  taken  the  design  frnB  Fara- 
day's "  Chemical  ManipiUation."  The  baaii  and 
pans  were  made  of  nluminium. 

('J)  "  B.  C.  B."  dovs  not  give  oa  tlio  reaida  be 
has  obtained  from  his  apparatos  in  the  way  of  Al 
plate  sublimates ;  but  I  cannot  believe  he  will  pi 
correct  onee  with  a  Uerapath  blowpipe  <  blast  vm 
inside  of  gas  tube)  snob  as  hs  fibres  in  "  B.  Jl.'' 
becanse  the  delicate  efiecta  of  oxidation,  pyronda- 
tion.  and  reduction  obtainable  with  the  oomBKa 
blowpipe  on  Al  sublimates,  cannot,  in  my  eipni- 
ence,  be  thus  realised. 

(.■i)  TheAl  plate,  for  the  same  reason,  ia  better 
held  in  the  left  hand  than  on  afiied  sapprnt,  which, 
by  the  way.  has  also  been  desiencd  by  Mr.  J.  T. 
Letober,  of  Truro.  "  B.  C.  B."  "oammendsilic 
fixed  support,  ns  it  leaves  the  (left)  hand  free  for 
other  work";  but,  as  Berzelius  eaya,  "  Ton  do  not 
'    '    '       '  1  do  with  your   band  when  ii  ii 


free." 
(4)  It  "  B.  C.  R."  had  added  t 


;nt  (to  me)  a  difficulty  ;  vii..  how  b< 
poses  to  ait  ao  as  to  work  this  apparatiu.  wturli 
seems  to  be  on  thclevelof  thefioor.  IstheoHnEui 
to  sit  on  the  hcUowB  ? 

(&)  The  bellows  itnelf  seems  simple;  cheap,  snl 
effective.  Mr.  Letcher  has  devised  a  new  form  d 
foot-blower,  which  I  have  not  tried  yet ;  but  will 
report  upon  in  "  E.  M."  as  auon  as  I  can  get  timr. 
However,  "  B.  C.  B."  surely  deserves  every  tn- 
couragement  from  your  readers,  and  I  trust  he  will 
continue  his  articles  periodically. 


[24!l«l.]— liCKNOWLBIxJE.andwiBhtoreeipio- 
cate,  the  friendliness  of  "  tiigina's  "  tooer.  but  mtut 
remonstrate  against  his  repeating  the  charge  that  I 
fancied  the  facts  I  mentioned  were  "  new  addiUcOB 
to  knowledge,"  when  I  stated  in  every  letter  that  I 
expected  to  find  mj-iielf  anticipated.     I  rcmonatrate 


iuciple."  Aa  to  the  "  time  and  money  "  spent  is 
oy  so-called  "experiments"  on  page  532,  I  still 
lope  the  time  was  not  wasted,  and  the  actnal  a- 
leuditure   of  money  could    hardly  have   come  W 

as    tu     the    resnlt    being    mere    ''cbsfl 

ir  workers,'  '*  Sigma'' hint 

lilde  that 


winnowed  away  by  earlier  workers,'  ■'  Sigma"'  him- 
self shows  aa  clearly  as  iweailde  that  the  nse  ef 
neutral  salts,  to  which  I  called  attention  (and 
which  he  admits  not  to  be  mentioned  in  the  deaei^i- 
tions  of  Daniell's  cell  in  ordinary  testboob), 
poaaesses  two  important  advantages.  It  prev^iiU 
not  merely  the  Blight  action  of  acid  upon  a  well- 
amalgamal^d  zinc  plate,  hut  the  deposition  of 
copper  from  the  copper  sulphate  which,  when  acid 
is  used,  eoaks  thn.ugh  the  cnrthenware.  leallboi 
of  these  advantages  important,  for  1  hardly 
suppose  he  will  deny  that  the  "  rcry  email  actios 

(even  independently  of  the  depositioo  <t 
copper  which  must  faUlly  aggravate  it)  if  die  ni 
has  to  be  left  in  the  cell  where  tbe  airooit  ia» 
termpted,  and  if  the  amalgam  and  lino  an  MP' 
what  worn.  In  my  own  pnctioa  I  iddA  cOTd 
that  though  I  use  aodi  n^    *"*■   Bhi<*  t^K 


not    dee. 


sulphate  wur  .  _. 

way  my  own  fault,  bo' 
a  ain^  Paniglla  elm 


^.. 
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quite  latiifiHilOTily,  if  1  nipt  the  i. 


hydrogen  bi 


>"ap{Miint 

'*poUTIUtlO 


find  that  r  uijwheie  to  unad  the  -mud ;  nor  wu  1 
likdy  to  do  (v,  for  I  alwayi  took  it  to  meta 
tffiw^lj  irtiat "  Sigma  "  definoH  it-— viz.,  ik "  oonnter 
E.MJ'.  Mt  wp  b;  the  prudnati  of  the  deoompoii' 
tiim  of  the  electmlj-te.'  But  I  certainly  did  (peak 
uf  the  p&rtial  noting  of  the  uao  with  copper  on 
p.  &2S  u  "  permanont  tnlariution  " ;  and  I  muntain 
that  ii  K)  eiactl;  in  tlia  wiue  uf  the  above  defini- 
tiun,  beoauae  it  creatci  a.  new  galvanic  "pair," 
OOnaieting  of  the  liuo  itill  eipowd  and  the  con- 
tignoni  deposit  of  copper,  thus  fnmiihiug  the 
electrio  CDnent,  whinh  accompamci  the  chemical 
notion  npoa  the  linc  witji  a  ahortn  coune  than 
that  thnrngh  the 'wire  and^eunteroell.  Andthia 
ia  turely  a  "counter  B.U.F."  to  aU  intents  and 
pnrpOKi.  The  rod,  now  parUy  ooppar  and  partly 
tine,  ii  pnlarised.  fiic  it  embtacoB  both  the  poiitive 
aad  the  negative  pole  of  the  combination,  iflieceat 
one  of  thoae  polea  onf  ht  to  be  eltevhore. 

I  had  innpoasl  "  Sigma  "  to  be  anonjmoaa.  bat 
thia  aeenu  hardly  compatible  with  hia  mentioning 
hia  own  work  on  electricity.  I  do  not  know 
whether  hia  referenoe  to  "p.  1 IW  "  of  that  work  i) 
intended  to  wansnt  my  identil!ying  him  with 
Prof.  Thompton,  tu  whose  ''Elementary  Loaaona 
in  meetrioity  and  Magnetism"  I  referred  in  a 
preTiona  letter,  and  wnnae  chapter  on  Two-flnid 
BalMiiM  (by,  at  all  eTcnta,  a  aingular  coincidence) 
begins  on  p.  IB!).  But  I  am  quite  at  a  luaB  to 
diaoorer  anything  there  incompatible  with  the 
remark  which  I  am  "  never  again  "  to  be  allowed 
to  make— vis.,  that  "  it  is  purely  in  order  to  get  rid 
of  theae  babbles  of  hydrogen  en  the  negative 
plate,  a>  my  previous  aentenco  ahowcd,  "that 
OODDcr  solphate  is  used  in  UanioH'e  cell,  and  cun- 
._j  _:._:_  ^[jj  jji  (j^yjj  n^j  Bnnaan'a.    In 

_, „ negative  plate  I  mean  the  copper, 

towards  which  the  current  ia  auppoaed  to  now 
through  the  liquid,  and  not  the  liuo,  towarda 
whieh  it  flaws  back  tlirongh  the  wire.  Well,  surely 
thia  is  qnite  oumpatible  with  the  view  I  atatad,  or 
at  leaat  clearly  implivd,  on  p.  !ii!,  and  which 
"  Sigma  "  endoraoi,  that,  as  a  matter  of  fact,  th* 
copper  aulphate  i>  the  sole  exciting  fluid,  and  to 
-'--■-  my  Rttentiun  wan  really  drawn  flrat  of  all 
1  1  began  my  "experiments")  by  Prof. 
Thumpeoa'a  explanatiun.  on  p.  il&I,  of  the  reaaoa 
tJiat  a  aiugle  Donidl'a  cell  cannot  decompoi 
What  I  iaid  abont  the  bubbles  of  hydn^t 
simply  to  this,  that,  were  it  not  for  thoae 

anK.M.F.  of'2'4  vulta,  wsnld  be  .1^  preferable 
exciting  fluid  tu  copper  sidjihalc,  the  action  of 
which  upon  sine  givea  an  IH.M.F.  of  leas  than  I'2 
volt. 

When  I  •aid,on  p.  J-21,  that  I  found  no  alluuiin 
to  the  uae  of  neutral  sslta  in  Prof.  Thuinpaon' 
book  1  had  certainly  overlooked  p.  I4U,  where  b 
Bays  that,  in  telegraph  hattericL  ''water  only  i. 
supplied  at  the  onttiet  in  the  cclla  containing  tht 
zincs ;  and  the  E.M  J*,  of  iheae  is  leas  than  if  acid 
or  a  solution  of  sulphateof  lino  were  added  tu  the 
water."  But  there  ia  no  comparison  made  hei 
between  the  sine  sulphate  and  the  acid,  nur  an; 
thing  In  imply  that  the  former  ha>  auy  speciL. 
advnntagea,  theoretical  or  practical.  I  venture 
therefore  to  repeat  my  queetiuu  in  thia  form.  Jf , 
&■ ''Sigma"  appears  to  admit,  luda  anlphato  ur 
"aalt  cake"  la  a  bttttr  coadnctor  than  liui.' 
■and 


(on  the  authority  of  Holeaworth)  wmild  be 
lib.  per  square  foot  of  aorface,  and  taking  the  rider 
iUid  machme  to  represent  an  area  of  five  superficial 
!t,  we  have  an  eilort  equal  to  &lb.  lifted  l,B:<Dft. 
lier  minute  or  6,600!b.  lifted  Ift.  per  minute— 
ubont  a  fifth  of  a  horse  power.  The  friction  of  a 
'ell-eonatmoted  machine  would  add  to  this  resiat- 
nca  anob  an  axoeediugly  small  quantity  that  the 
ain  o£  ball-bearinga  woi^d  be  qnite  impercepaible. 
In  order  to  illoatrato  my  meaning  mure  fnllj,  I 
.'ill  Buppoae  that  the  power  required  tu  overcome 
the  friction  only  of  a  machine  with  good  plain 
'-  laringa  ia  one-himdiedtb  of  a  hone-pone^  and 
-..-o-thirdi  of  that  power  for  ball-bearings.  If  we 
uike  the  resistance  of  the  air  as  sUted  at  -30  h.p., 
the  whole  eSect  of  reaiatance 


(before  1 


u  the  St 


[24082.]— "Roi  XB  Plis"  Dace  tbe  knife-edge 

u  an  argument  against  the  use  of  plain  bearingB 
for  bicycles.    Thccaacof  a  bicycle  ani'   "    '     ' 
balance  are  not  in  any  way  parallel.    I 

ia  revolution,  and  cunsequcntly  rubbing 

friction.  In  the  other  there  ia  only  reciprocating 
motion  thningh  a  very  tmall  arc,  and  if  the  knife, 
edge  and  plane  on  which  it  rests  are  theoreticallv 
perfect,  no  friction  at  all.  Such  a  thing  as  reTolii- 
tion  on  a  knife  edge  is  iinpusHible. 

There  can  he  no  doubt  that  friutiun  is  reduced 
by  the  ose  of  well-cunatrnctcd  ball-bearings  ;  but 
I  am  porsnoded  that  the  gain  is  not  worth  the  cost. 
If  a  suspended  bicycle  wbeol.  with  good  liearingi. 
ia  Mt  in  nuitian  at  auchaspctd  that  itwuuld  travel 
a  mUe  In  four  minutes,  it  may  be  kept  going  at 
tlMt  q>eed  by  the  niei»t  tuuch— a  fraction  of  a 
ium^iaww  so  small  as  to  be  difficult  to  conceive . 
If  the  bii^ole  be  mounted  and  driven  on  a  level 
MMd  »t  the  «ame  ipeed,  the  power  upended  ia  out 
■M  bH  ampuiMD  with  that  enendsd  In  merelr 

Hs^lh*  rider  hM  to  do  ia  nwd*  «p  maiolv 

■«  eC  tha  air  to  U*  p>"*fi  Ibn^ 

iHttlMof  tbn^ 

'  the  ait  ikoL 

'4. 


md  fciation  of  the  machine  for   plain    bearinga 
'1  b.p.,  and  for  ball-bearinga  '20tiG  h.p. 
The  resistance  ofiered  by  the  irregnlaritieauf  the 


guflbme  Duunueva  juguu  retiii  in  penecLuig  tamn. 
instead  of  bein^  in  bed.  If  that  gentleman  would 
like  to  try  it  himself,  he  will  be  able  to  get  good 
rcaulta  bom  glass  with  diapersive  index,  flint, -605 
dispersive,  I'GSt  refractive.  With  erown  lens  re- 
fractive index  1'&21  good  results  may  be  obtained. 
And,  by  way  of  oorrection,  the  form  of  o^g. 
calculated  by  ■'Oidelic  Vital,"  in  reply  to 
''  J.  H.'s  "  dati,  and  1  believe  of  Shiidds,  page  406, 
Vol.  XXIV.,  1  may  jott  tell   him  that  Che  dii- 

raion  ia  too  high  fur  glass  now  made,  and  too  low 
.^  other  raapecta.  and  to  oonimenca  to  work  (m  that 
data  would  end  in  failure  a*  regards  real  good 
resulta ;  which  I  fancy  many  flint  disoa  have  beat) 

lund  too  thin  by   repcat«t  alteration,  and  the 


road  aiHl  other  minor  cauaes  would  reduce  the 
diSerence  to  a  itill  more  insignificant  qnantity. 

I  have  been  oonoemed  in  bicycle  making  and 
riding  for  tome  yeara,  and  have  now  in  my  pustea- 
iiion  a  oSin.  machine  with  plain  Iiard  steel  bearinga 
wbich  bat  run  20,000  miles,  carrying  a  man  of  nearly 
1 1  stone  withunt  any  repairs  tu  the  bearings. 

W.  Wyatt. 

TKB    CtmSTBUOTION    OF    OBJBOT- 
O-IiASSSB. 

[241188.]- In  reply  to  "Orderio  Vitel'a"  letter  on 
my  two  articles  on  the  "  Cnnstraction  of  Olijeot 
(Uasaes,"  on  page  547,  and  Noa.  6S8  and  5T7,  Vol. 
XXIII. :  and,  aa  that  gentleman  says  he  does  not 
understand  the  numerical  calculations  on  page  StiH, 
I  will  endeavour  to  explain.  Kow  R  =  38'I,  tb^ 
radii  uf  the  flint  lena,  and  that  nnmber,  mnltiplieit 
by  four  and  divided  by  :(8  =^°  =  20— the  inner 
surface  of  the  flint.  And  by  the  same  mie  R  = 
38-1  X  8U,  and  divided  by  3S  =  ^^ ,  i=  400,  the  onter 
tnifaco  of  the  flint  lens,  which  he  wilt  see  and 
understand  now,  which  is  qnite  in  accord  with  my 
intentiuna  when  I  wrote  thoae  two  articles;  iht 
proportion  of  its  surhces  being  as  20 :  I,  or,  as  t 
put  it,  40  :  i,  which  I  have  quoled  from  known 
data,and  I  gave  it  as  a  aimplc  method  for  amateurs 
Lo  enable  them  easily  to  calculate  a  set  of  curves 
fnim  for  an  o.-g.  uf  any  tocus  they  might  require  or 
purpose  milking.  The  flint  lent  baa  a  refractive 
focus  uf  -29'7T,  and  thecrown  lena  a  refracti'  ' 
uf  lH'8U,williadiaperaive  ratio  nu.''i,  which  will  make 
an  u.-g.,  when  well  irorkcd,  (it  for  anything.  Somi 
years  back  I  compiled  a  complete  list  of  indices  r>: 
all  the  various  kinds  of  flint  and  cruWD  disci,  ani 
in  sheets  that  Chance's  and  other  makers  wen 
dealing  in  and  manufacturing,  along  with  their 
specific  gravities  to  each  index  of  refraction  an< 
duperaioQj  and  adapted  them  tu  practice  to  thi 
greatest  nicety,  and  calculated  a  complete  table,  si 
that  I  need  acarcely  ever  go  further  tLan  calculate 
the  curvea  from  tlio  radu  required  fur  an  o.-g.  of 
the  required  fucnt ;  and,  by  merely  getting  the  radii 
or  geometrical  focua  of  crown  lens  and  Bint,  and 
multiplying  azid  dividing  frum  the  correspondine 
number  in  the  table,  gives  mo  the  refrsJ^ive  fucni 
of  each  lent  sought  in  about  a  couple  of  minutea, 
and  it  ia  frum  that  form  I  gave  those  curves,  at 
stated  in  my  two  articles,  which  will  work  well 
in  practice.  The  figurct  la-a  and  ;t8-l  are  in  reality 
the  radii  or  geometric  focus  uf  flint  and  cnnralena. 
In  tbe  secund  paragraph  of  the  article  un  page  112, 
Vul.  XXItl.,  No.677,  it  is  staled  that  the  radii 
of  the  crown  lena  should  be  tain,,  which  ia  quit 
correct  as  stated,  fur  thia  roaaon— that  the  curve 
1-^  X  20  =  16  radii  ur  aeomBtrio  fucut  of  the  crow: 
lens,  and,  I  now  add,  with  a  refractive  focus  a 
14-G1.  And  with  reference  to  the  flint  lent,  IB  J 
Sti  =  24  radii  ur  geometric  of  that  lena  (and  nut  ill 
as  stated),  and  a  rcfraotive  focua  of  ^l>-lij  oonse 
quentJy  T^r  |-"  =  41iin.,  which  ittheaiactfocui 
measured  aocnrately,  the  o.-g.  will  lie  when  worked 
to  the  exact  curvea,  and  so  we  have  it  ^'  =  :  7(>4. 

And   I   now  think  "Orderic  Vital 

aubjcct  in  its  full  meaning.     And,  I  may  tay.  not  to 

receivo  the    remarks    of    "Ordctio    Vital"   in    h 

friendly  manner  would  be  want  of  courtesy  un  rai 

port,    mure     particularly    when    the    intent    and 

puTpose  in  view  is  to  simjillfy  matters  for  all  to 

understand. 

I  see,  on  page  ai  i;,Vol.  X  XIV-  that  "Orderic  Vital' 
has  been  examining  Barluw's  funiiula  with  a  view 
uf  determining  whether  the  equation  fur  finding 
the  value  uf  aberration  wnnid  admit  uf  any  reduc- 
tion, and  as  "  O.  V."  has  lung  wished  to  make  the 
posterior  surface  of  tho  flint  IcDs  equal  to  the  focal 
length  uf  the  a-g.,  and  "  Orderic  Vital's  "  views  on 
not  without  hope  uf  sDcceis.  I  have  made  o.-g.'> 
of  thrit  kind  many  a  time,  and  they  work  well  when 
made  from  suitable  glasa.  I  can  assure  him  it  it 
an  accomplished  fact.    They  can  be  made  with  thi 


I  eni*«c  flint  form  d 


ground  too 
blame  haa  bi 


nil  I 


"Order 


Vital" 


that,  as  I  am  regaining  my  usual  health  again,  after 

.  I" jj^  suffering,  I  intmd  ahortly 

i  on  object-glass  grinding,  and 
use  tu  amateur!  and  "Orderic 
ire  it  may  it  ontwerthepurpcee 
ra.  Wm.  CMdflald. 


1  mv  prumi 
e  of  much 


LATHE    7I.TWHBELS. 
—  **  A.  Liverpool 

,  .  .,  that  ■' the  nature 
rials  ofteneat  turned  by  the  operator  ought  to  de- 
cide what  weight  ia  handiest  for  a  foot  lathe." 
That  is  all  very  well,  provided  one  has  a  nnmber  of 
wheels  to  eboose  from.  In  building  a  nsw  lathe, 
how  it  one  to  decide  the  weight  of  Uia  flywheel  r 
One  maker  tayt  301b.  ia  heavy  enough  fm'  a  4^. 
aciew-cuttine  lathe,  the  diameter  to  he  2tm, ; 
others  will  ridicule  the  idea.  There  aeema  to  be 
no  rule  on  the  subject,  n'heelt  of  BUlb.  or  Mlh. 
weardunn  the  centres  quickly,  and  as  yet  I  have 
not  met  with  anything  equal  to  centres.  The  so- 
called  anti-friction  ridlers  ran  un  pins,  which 
cause  more  friction  than  the  centres.  Personally, 
t  am  in  favour  of  largo,  light  wheels,  and  I  thiiUi 
that  for  metal-turning  no  wheel  should  be  lighter 
than  301b.,  or  heavier  than  RUlli.,  the  diameter  to 
range  fr^im  2('in.  to  2]in.  Mnny  lathes  are  made 
tu  run  heavily  frum  the  weight  uf  the  flywheel 
heing  too  great.  Counter- weigh  1«  are  an  abomina- 
tion; the  treadling  is  suggestiveof  riding  ona  lame 
horse.  It  is  impuasible  ti>  get  a  balanced  lathe  to 
run  backwards  without  polling  the  wheel  ronnd. 
In  some  lathes  where  the  wheel  ia  outaide  the 
standard  one  can't  use  one's  kneei  as  a  brake  when 
one  wants  to  atop  at  a  certain  point. 

The  i;ear-cutUng  arrangement  tbown  by 
"F.  A.  U."  is  in  use  throughout  Gennsnv,  but 
the  slide  is  usually  omittMT  The  treadle*  of 
(•erm&n  lathea  are  always  made  of  woud,  though 
fur  what  reaaon  1  can  never  make  out ;  one  maker 
said  that  they  were  lighter,  but  that  it  impossible. 
Overhead  gear  seems  almost  anknown,  being  only 
used  for  grinding  with  emery. 

A.  F.  ShsbkeapaafaL 

Luttichauttrasae  14  111.,  Uresden. 


THB  BIKBOAA  ACOISENT. 

[240HS.]— Is  VoI.XLl.,  p.  f.42,  and  VoLXLII., 
..14.3li,  I  directed  the  .ittentionuf  your  readera  to 
.he  facts  relating  to  the  recent  cnlliaion  at  Bins^, 
dne  to  the  'Trafiic  Inspector  neglecting  to  appoint 

.  ,   ..  .  ,. .; ; —  _i —  i^j  looking 

19  A.     At 

,  in  Tnesdar,  27th  October,  the 

signalman  was  brought  before  Mr.  Baron  Pollock  on 
a  charge  of  manslaugbtorupon  the  corouer^s  inqnisi- 
tion  imly.  It  is  pe^ectly  well  knnwn  to  criminal 
snthorities,  and  has  been  laid  down  time  after  time- 
by  Judges,  that  when  a  man  is  committed  fur  man- 
alaughter  upon  the  coroner's  warrant  he  mntt  be 
charged  before  amagiatrate.  In  thiscase,  knowing 
that  no  magistrate  could  or  would  think  of  con- 
victing npun  the  facts,  the  signnlman  wan  not  taken 
before  the  magistrates  at  all,  a  very  fpreat  injuttico 
being  therefore  done  tu  him.  The  Judge  severely 
criticised  the  actiunuf  the  prusecutiun  in  not  taking 
the  oasB  before  the  magistrate!',  and  stated  "that 
was  nut  the  pniper  mode  uf  administering  the 
criminsi  law  uf  thia  country." 

The  Grand  Jury  were  not  able  to  obtain  evldenoe 
enuugh  to  even  find  a  true  bill,  which  they  thero- 
fore  Ignored,  and  tho  protecuting  counsel,  Goding 
he  had  nut  a  leg  to  stand  upon,  decided  tu  uffer  no 
evidence  on  the  curoners  inquiaitiun,  and  tbe 
signalman  was  diaehnrgrd.  Justice  has.  therefore,  in 
the  end  been  done,  but  thia  docs  not  alter  the  fact 
that  the  signalman  was  unjustly  committed, 
arrested,  suspended  from  duty,  irnd  put  to  the  ex- 
pense uf  legal  defence  when  the  really  guilty  party 
was  the  Traffic  Inspector,  who  neglected  to  appoint 
a  man  to  wateh  the  facing  [niints  at  directed  by 
Bule  149  A. 

1  trust  this  case  may  lead   coroner*,  juries,  and 
police  authorities  to  be  more  careful  in  future. 
Olement  Z.  Stretton, 

Vice-President  and  Consulting 

Engineer  A.%.  v..%. 

40,  S»i«-Cob'HV*tw;i.,\j&iK««W«,''^*-^'«*- 
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OOKPOTTMD  LOCOKOTITSB. 


iooamotiTes^uid  asks.  Are  tbi 
"      e    obtained 


iviiUble  det«Ll9 
norking  of  Mr. 
'Webb's  thres-cjliader  conipotind  eipreu  engines 
on  the  London  and  North-WeBtem  Rsilway.  I  do 
mot  oondamn  ths  oompoand  priaciplsT  and  pouibly 
improvementa  frill  be  made,  but  at  preeent  1  cai 
Bay  witkont  fear  of  contradiotion  that  Mr.  Webb' 

In  ibt  firat  place,  a  Damponiid  engine  onata  mar 
tnoney  to  build  than  an  ominaiy  engine;  aecondly, 

■uaehiDary  to  be  ktpt  in  ordeT  in  pliw< 
Bulementa  have  been  put  fanrard  to  try 
that  there  ii  a  great  taring  of  fael ;  these  are  in 
many  caiea  miaTeading  and  falie.  If  Mr.  Webb's 
vnnnea  are  to  be  anecessf  □!  they  must  save  enonf  ^ 
ooal  to  pay  interest  on  the  eitra  original  cost  ar 
£or  extra  coat  of  repairs ;  this  the  (ignres  before  n 
clearly  show  Ibey  do  not,  and  cannot  do. 

They  have  proved  such  failures  when  numir 
between  Crewe  and  Carlisle  that  it  baa  be(_ 
BecessaiT  to  take  them  oft  that  road  and  keep  them 
for  woTKiag  between  London  and  Crewe  upon  rery 
good  gradienta. 

It  u  to  be  regretted  that  tbe  true  facts  have 
been  able  to  be  published  on  ncoonnt  of  the  rest 
whioh  would  follow.  Drivers  who  daru  to  tell 
tmUi  and  say  the  engines  are  nnsatisfactoiy 
Iednc<ed  to  shunting  eagines.    Compounding  is 

__,.._..__   ....- — ginei  and  for  ateamahj 

use  in  goods  engines 
.    fur    express  traffic  Mr 


SL". 


Leicester,  Sov.  3.         Clemsnt  E.  Strotton. 

KAILVA'S-  OOVTLTSQB. 

[34987.1— In  answer  to   letter   24335.  I  snggw 


beam,  entering  freely  a  slut,  Fig.  3.  through  which 
■  bolt  freely  falls,  worked  by  a  light  handle.  Pig. 
B,  to  drop  or  raise  the  same  as  required.  This 
would  preclude  the  necessity  of  men  getting  between 
ihetmckt.  A  houk  could  in  the  same  way  be 
raised  or  dropped ;  but  for  security  I  sbcmld  prefer 
tlie  holt  to  a  hook.  Coupling  for  passenger  carriages 
reqnires  some  thinking  out.  W.  Hoaken. 

HTDBAULIO  BASES. 

[34988.]— I  HAVE  watohed  the  letters  which 
have  appeared  from  time  to  time  in  the  "  K.  M." 
upon  the  above  subjectj  and  as  I  think  they  are 
Dearly  eihausled,  I  would  like  to  say  a  few  words 
with  reference  to  the  waste  valve  of  which  so  much 
baa  been  eaid,  and  for  this  I  mast  go  back  to  Che 
time  of  MonlcolGcr,  Holton,  and  downwards  to 
Blake. 

In  the  Gnt  place,  Montgolfier  made  bis  ram  with 
the  waste  valve  heavy  enuagb  to  fall  against  the 
tiaical  iMicir  of  the  water  within  the  trnnk,  and 
there  oan  be  uu  doubt  that  he  intended  it  to  be  so, 

never  under  any  ciircumstantea  stop,  which  waa  one 
cif  the  great  points  which  Muntgoliier  prided  him- 
■elf  opou.  Sumefive  oraix  years  after  Montmjlfier's 
nun  was  made,  Bulkm's  momentum  machine  waa 
made,  and  it  so  happens  that  Uollun  also  made  hi> 
"waste  valve"  in  weight  to  balance  the  tiatical 
poarr  within  the  trunk  of  the  ram,  and  Bolton's 


on  the  end  of  a  lever  to  the  waste  valve  to  balance 
the  before-mentioned  atatioal  preunre  of  wate 
within  the  trunk  of  the  ram. 

"  W.  A.  S."  ha^  no  doubt  been  reading  ui 
Horin's  woika,  and  seems  to  diacanf  al. 
other  anthorities  apon  the  subject,  and  even 
goes  BU  far  as  to  an  that  "  It  is,  indeed,  marvel- 
Ions  that  •!>  admirable  a  machine  should  have  been 
so  far  neglected  by  onr  writers  on  hydraulics," 
thereby  inferring  that  there  is  no  English 
authority  on  the  subject,  which  I  protest  agDioat, 
for  Bolton  nnqaeationably  did  make  his  ram  with 

ingly  well.  More  than  this,  we  have  an  English 
author  who,  more  than  seventy  years  ago.  wrote  the 
following  worda :  "  Ajjd  the  water,  by  it4  impetna 
or  momentum,  opens  the  exit  valve  (the  air- 
chamber  valve  ia  referred  to),  and  a  ^H>rriait  of  it 
rises  in  the  asoending  pipe  ;  after  which  the  last- 
mentioned  valvB  sbuta,  tbc  water  in  the  main  pipe 
rec^Ds,  the  weight  descends  and  opens  the  stop- 
valve  (meaning  the  waste-valve),  and  the  water  in 
the  main  pipe  regains  its  velocity."  From  the 
above  it  is  qnite  certain  that  this  author  knew  alt 
about  the  regurgitation  or  recoil. 
I  will  also  quote  another  author  who,  over  forty 

£eara  ago.  when  writing  on  the  action  of  the 
ydraalu  ram,  used  the  foUowing  words:  "Thus 
when  the  Bow  of  the  water  through  B  (meanitig 
the  trunk)  is  suddecdy  stopped  by  the  valve  B 
(meaning  the  waste-valve),  a  partial  vacuum  is 
produced  immediately  below  the  air-chamber  by 
the  recoil  of  the  water,  at  wbiah  iriMant  the  small 
valvD  opena  (he  here  is  referring  to  the  anift-vsJve) 
and  a  portion  of  air  enters  and  lupplici  that  which 

Here  the  author  nndouhtedly  knew  about  the 
recoil  forming  a  partial  vacuum  which  allows  light 

I  could  name  many  more  who  hare  properly 
described  the  aotion  of  rams  working  witQ  loaded 
and  also  light  waatc-ialves. 

I  would  like  "  W.  A.  S. "  to  tell  hia  readers  how 
he  would  make  a  ram  that  should  iiari  iittif,  and 
keep  runiinaomly  at  work,  say,  for  one  year  ««ain 
under  the  following  circumstances ;— Firstly,  in  the 
morning  I  want  the  ram  to  start  ifel/vhei,  a  mill 
stream  begins  to  flow,  and  I  want  to  draw  off  nW 
the  water  that  the  ram  can  supply  at  a  height  of 
10ft.  above  the  top  of  the  air-chamber;  also,  at 
noon  I  close  the  first  anpply  or  draw-off  cock,  and 
then  want  all  that  it  itan  supply  at  a  height  of 
33ft.,  and  at  other  times  all  that  it  can  supply  at 
10ft„  the  2Jft.  draw-off  being  then  closed. 

Of  course   all  the  draw-ofi    pipes  are    to   have 

limply    plain  ooeka,  and  branches  with   full-way 

opening"  into  the  tiding  main  pipe.     Theram  to  be 

aed  as  il]nstral«d  by  him,  with  light  waste-valves. 

Whilst  I  am  about  this  letter,  I  may  say  that  I, 

when  writing  my  articles  on  the  ram,  tried  to  ei- 

■  in  to  my  readers  the  action  of  the  old  self-acting 

1  ilnrling  rams  working  with  loaded  valves ;  and 

Iso  afterwards  wrote  these  wortls  ! — 

Suppose   the  water  to  be   running  down  the 

trunk  A,  and  the  valve  C  t. — ' ' ~"' 


trike  against  B  and 


Lgh  the  body  D,  ai 
air  chamber    F  ;    ai.  ma  wunc  lasiAaL 

nmof  the  water  cnnaca  apartio/ rocBum 

to  take  place  at  R,  and  to  draw  in  air  at  the  passage 
pillary  tube  P."  This  I  thought  sufficient, 
and,  moreover,  when  explaining  the  next  figure,  1 
wrote  these  words:  "Now  that  I  have  ex^ained 
the  teal  action  of  the  ram,"  referring  to  one  with 
the  light  waste  valve,  Fig.  SRD,  I  concluded  that 
my  readers  would,  from  the  drawing,  detect  the 
difference  in  the  waste  valves  in  figs.  nHS  and  Sr,9. 
Then  hy  referring  to  mr  description  of  Blake's 
ram,  which  also  works  with  a  light  waste  valve  (aee 
Pig.  377),  it  will  ho  seen  thst  I  have  illustrated  a 
n  fitted  with  a  spring  pioneer  to  assist  the  reouil, 
make  more  certain  that  Uie  ram  shall  be  lesa 


.  .  lopendently, 
ren  if  the  air  chamber  he  plugged  up. 
Of  conrte  I  am  only  human,  and  it  is  quite 
possible  tu  err,  and  when  so  am  pleased  to  receive 
a  kindly  notice;  but  I  do  not  like  to  see  Morin's, 
whose  worka  are  in  French,  and  not  at  all  perfect 
concerned,  pushed  forward,  es- 
pecially aa  an  authority  above  all  others  on  this 


[3-inS9.]— "J.  N."  (letter  21023)  speaks  about 
the  light-made  pulse  or  waste  valve  working, 
notwithstanding  the  snift  valve  and  delivery- 
pipe  are  closed,  and  wishes  for  an  ex- 
planation of  what  then  goes  on,  finding  the 
waste-valve  will  not  oeasa  beating,  and  that 
the  water  is,  when  within  the  trunk,  said  to 
be  inelastic,  bat  if  he  will  consider  that  uie  water 
in  the  trunk  diirca  the  valve  outward  and  towards 
an  elastic  force — namely,  the  atmosphere,  he  will 

I  that  when  the  valve  ia  by  the  valve  seating 


suddenly  arrested  that  the  outward  elartic  preasure 
above  the  valve  is  in  motion,  and  that  it  is  not 
suddenly  arrested,  bat  which  momentarily  lesves 
the  valve  and  then  returns  with  aocdoralBd  fon* 


the  SI 

not  inelastic,  n< 


lehem 


,t  thew 


Mrial  which  oomprist* 
■alve-aeating,  any  mote  than  s 
hammer  on  an  anvil. 

There  is,  we  all  know,  161b.  atmoaphericpTeianre 
pressing  upon  the  water  within  the  tank  at  the 
month  of  the  trnnk,  aa  is  also  the  CB»e  at  the  watte 
valve,  but  the  lengUi  of  the  trunk  being  conaidet- 
able,  the  atmosphere  does  not  affect  the  water  so 
readily  at  its  mouth  as  it  does  at  the  waste  v^ve, 
This  is  partially  the  reaaon  why  the  valve  openi: 
but  there  is  another  cause  which  kt  times  is  evea 
greater  than  the  abov^  but  whiob  ia  more  notice- 
able with  rama  working  under  bigb  heads  of  wala 
than  otherwise,  and  which  can  be  proved  ain^ 
by  Buddenly  shntting  off  a  stop  oock  on  a  long 
water  main— via.,  by  matantly  arresting  a  colmm 
of  water  under  preaaure  that  it  rebonnds,  and  fors 
moment  creates  a  vacunm  near  the  atttdfi  pomt, 
and  which,  taking  place  in  the  body  of  a  laa  to- 
gether with  the  before-explained  reaaoD,  eann 
the  valve  to  open. 

I  will  write  further  upon  thia  aubject,  and  send 
an  explanatory  diagram  ahonld  it  be  reqnirBl ,'  bal 
I  cannot  see  its  use  to  the  ordiiury  plnmhn,  it 
being  simply  a  phflosophical  qnection. 

P.  J.  StVlM. 


irSEFUL  AHD  flCISHTIFIC  VOTBK- 


The  Current  In  ParalyaiB.— Dr.  Di  Fede  it- 

Mirted  to  the  Royat  Medical  Aoademy  of  Bmc 
May  :'4th  lastl  thecaseof  a  lieutenant  in  acavajrf 
regiment,  who  had  paralysis  of  the    right   foream, 

! «   _ ^   wound   received  is  ■ 

bility  on  the  outer  pan 
of  the  wasted  forearm  wsi  much  impaired,  sa  it 
of  the  band  and  of  the  finl 
three  fingers,  and  there  was  complete  loss  of  pom 
in  the  hand.  Two  months  and  a  half  after  Ik 
injury.  Dr.  di  Pede  cut  down  upon  the  divided 
radinl  nerve,  revivified  the  extremities,  and  imiWii 
with  two  fine  catgut  sninres.  Seniibili^ 
led  the  fourth  day,  but  mobility  only  a  mooa 
after  the  operation.  Under  the  alternate  us*  d 
the  induced  and  constant  current  the  limb  rvgaiacd 


thst 


the    patient    coda 
I  with    the   injnrai 


limb.    With  the  closed  fist, 

wore  perfect ;  bat  the  movementi  of  exto- 
if  the  fingers  and  ahdaction  of  the  Ihumli 
not  so  complete.  The  patient  waa  presenlti 
'  Aoademy,  and  the  case  ia  .  aaid  to  be  the 
first  uf  nerve  sutare  practised  in  Italy. 
The  Need  of  &  Portable  Santtary  Btore.— 
here  ia  great  need  for  a  portable  stove  which 
ight  be  used  in  a  sick  room,  without  either 
poisoning  the  atmiephere  with  the  fames  at 
paraffin  or  the  products  of  combustion,  or  cansoB- 
ing  a  large  proportion  of  the  available  niygea. 
The  apparatus  should  be  of  moderate  aixe,  givecvt 
-  fair  amount  of  heat,  he  capable  of  boiling  a  imill 
_jttle  of  water,  and  be  provided  with  a  flexiUc 
tube,  which  might  be  conducted  into  the  chinmir. 
he  atove  must,  of  coursej  be  perfccuj 
B  ought  to  bo  no  great  difficruty  in  df- 
vising  a  beating  appliance  of  the  naturo  required. 
It  would  be  invaluable  for  use  in  caaea  in  whidi, 
no  nuree  being  in  attendance  to  keep  up  an  ordi- 
nary fire,  a  moderate  temperature  might  be  main- 
tained.— IjtniM. 

In  a  paper  on  the  sulphnrous  anhydride  in  tlwaii 

of   town^    by    G,  Witz— Comjil.  Srnd^    100— the 

e  of  sulphurous  anh.vdride  as  a  normal  cen- 

of  the  air  rif  towns  is  shown,  aa   described 

by  the  Journal  o/tk,  Chemical  Sociilg,  by  the  fan 

that  placards  coloured  with  red  lead,  ported  ii 

sitnatloDB  where  they  are  protected  from   the  s<m 

I  rain,  become  gradually  deenlonrisedT  whettta 

lilar  placards  exposed  under  similar    conditioiu 

...  soantry  airrctain  their  colour  unimpaired.    The 

decolourised  placanl  arc  found  to  contain  lead  snl- 

'  ate  and  lead  sulphite,  the  lead  dioxide  in  the  red 

id  having  been  cijuverted  into  the  former,  and  Iha 

-■-'■■- ■-'-•'■-'-•ter.    This  deoolonriiation  of 

CO  much  more  rapiiUy  in  shop 

.  =  burnt.     The  aDthorhasslv 

frequently  been  able  to  reeogniae  sulphurous  aod 
in  hail,  anow,  and   especially   hoar   botit,  in  Ita     J 
neighbourhood  of  towna. 

Norwegian  Fisheries,  finds  tb-s>   --^^^TL!!^ 
conditions  a   salmon  may  m  IIJT 

perpendicularly,  and  that  irhit 
foot  or  two  short  uf  the  he' 
often   sacceedt   in   eomnl 
dazteioni  D*e  of  tl 


^ 
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BEFLIES    TO    QITEBIES. 


[fiTSSS.]— apnlned  Xlbaw.—Tmh  Uia  inno- 
mum  of  Ki.  W.  RowUnd  Hurt  it  n&iMlunc.  It 
is  ddightfnl  to  gnd  thac  eTsn  in  thau  dtyi  at 

Soon"  ^»n^-  * — ^     -         '  ■ 

UevBtlimt  Ai 

nibbad  (m  the  onUida  o 
•' Saxibilil7  "  of  hU  took! 

nodonbt,    DidMr.W.l 

qmliCktion  of  kill-pain  and  Rnuian  tUlow  ._ 
onuide  at  a  (team  orlindeT  in  oidei  to  nuke 
piston  work  trealj  ud  to  "  iaoTeaaa  ita  Seiibility  "  ? 
— it  woold  ba  quite  ai  Teaaoiuble  aa  biipiopoaal. 
Mr.  W.  Rowland  Hart's  anggeition  leminda  me  ot  a 
tastimonial  attached  to  the  adveitiaement  of  a 
oelebrated  nlaatar  »ome  yeah  ago.  The  writoi 
•tKtad  that,  having  obserred  tie  beneficial  eSeota  ol 
thia  plaiter  when  applied  to  the  throat  ol  a  ohild 

■with  whooping  congh,  he 

fcat,  itnok  a  plutcr  on  eocl 
obtained  iakant  and  perm'anant  relief.  TrnJj  the 
Snllihility  id  the  educated  British  public  in  mabten 
medieal  u  one  of  the  greatest  msrvela  of  the  age  t 
If  **  Baraeba  "  does  not  get  relief  from  the  seiuible 
advioa  given  him,  let  him  try 

HqiHOt  atropi»  dropped  in  the  M. — 

^YB  him  temporary  relief.— Mb  Die  tu.*  DOCTOR. 

[57476.1  —  P»nilly     COotbAB-Wi 
tMzM.—U  the  reply  (?)  on  p.  I8G  intended  for  an 


Toidbly,  thoagh,  Hr.  W.  R.  H.  iotanda  to'aead 
the  drawinga  asked  for  by  "Talk,"  a«  he  it 
evidently  confident  he  owni  a  maidiine  which 
■nawon  the  requiiementa.— NuN.  DOB. 
[67857.]— OyrtM*.  — I  want  a  non 
wire  to  atake  on  a  foreehore,  half  an  inoli  uum  uiu 
.ponnd,  to  prevent  oyitera,  *o^  being  washed  away 
in  galea  of  wind.  About  the  size  of  ■  telegraph 
■wire^-OVBTBa. 

1G7B75.J— Amonat  of  OU  i 
t  ia  almost  impossible  to  answer  uiis  qnesuou 
-nnleH  one  has  acoeu  to  tbe"sheeti"  of  the  rail- 
way companiee  and  steamship  ownon.  Some  of 
«np  readers  conld,  however,  give  the  amoont. 
actually  osed  per  IDO  miles,  say,  on  a  given  engine. 

[67579.]— InTfcUdi-  TiicyolM.-Invalida'  tri- 
cyolea  are  made  by  all  the  great  makers  ;  but 
whether  anyone  makes  a  design  like  that  briefly 
described  by  Mr.  Colby  I  cannot  say.  Has  he  ap- 
plied to  headquarters.  Makers  are  DsuaJlj  wilUng 
to  tell  inquirers  what  kind  of  machines  thev  have 
on  aa]e.--BsaAB.  '' 

"  Busy  Bee  " 

[67682.]  —  ataua  -  J»oketed  OylinderiB.  — 
These  are  generally  caat  in  one,  nnlesa  the  cylinder 
is  very  large.— J.  T.  M. 

167600.]- Oovpar  Bronsa.- Does  thia  query 
maan  oopper  in  the  abate  of  powder  for  bronzing, 
orwhat?  If  the  so-calledbronze  powder,  1  believe 
Hie  oopper  is  dissolved  in  nitric  acid,  and  pre- 
oipilatod  bymeana  of  pieces  of  iron  placed  in  tie 
•CMntion.  The  precipitate  is  colleoted,  carefully 
waahad,  dried,  and  levigated.— 8.  R. 

[E7602.]— Varaonatta.— I  would  suggest  the 
OM  of  iron  gas-tabing,  wbioh  conld  be  nu^  light 
end  itrDug,  and  be  readily  taken  to  pieces  if  desired 
hr  nnaerawing  a  few  nniona.— S.  R, 

[fiT606.]— Lathe.— Might  I  suggest  to  Mr.  A. 
BUBsajr  diat  back  volumes  will  probably  provide 
Urn  With  the  sketch  deairsd:  bnbif  nut,  makers' 
""■"  available,  if  he  will  take  the  trouble  to 

J.T.  M. 


[67610.]-: 
imagine  tie  : 


— Teleithona  Truumlttor. — I  should 
IS  fault  was  in  the  tin-plate  diaphragm, 
-w~t  ;,ln:  thick.      WSy  not  use  ferrotype  plate, 
or  avan  chip-wood  varnished.— U.  T.  C. 

rWagS.]- C>  re-Hardanlng  Long  Iron  Sods. 
— Theaeare  not  very  long,  and  can  be  case-hardened 
byplaBing  them  in  a  bit  of  iron  tube,  ramming  fine 
animal  charcoal  between  each  tightly,  and  stopping 
I  the  sndi  of  the  tnbes.  Raise  to  a  red  heat  slowly, 
let  aoafc  for  a  ooaple  of  hours,  and  knock  onb  into 
a  oaak  of  waler  so  that  the  rods  enter  vertically.— 

I       THB  VlUjtQE  B. 

[S77U.1— Soapatone  or  Bteattta.— Thia  can  be 
'■■•nad  in  any  quantity  almost  at  oni  own  doors, 
■•i""*  £*  per  ton.— Obo.  G.  BLAOKVTbu,, 
^•^  Idvnpo^ 

™  to  U 


tion,  as  the  li^.  indax  will  be  7  instead  of  5.  ] 
theiaforg,  Inoloaa  RanUna'a  foruulB,  which  is — 
V'=u.hyp.log.   '1.- Ht' ~  0)  +  t^  Ip"  -  p*). 

a  =  llD9560ft.-1b. 

h  =  640-4tt.-lb.  per  degree  of  Fahr. 

1'  and  f  abaolute  temperatores. 
f  =  terminal  pressuTe  per  aq.  ft. 
p>  =  baek  pressure  per  aq.  ft. 

if  m  vol.  id  Kb  of  ataam  at  terminal  pressure, <th 
latent  heat  of  evaporation  being  assumed  tO'  b 
a  —  b  (.— USOENAJtKT, 

[677B4.]— lAtDe  Slyvrheela.— In  reading  thr 
reply  by  "  A.,  Liverpool "  to  A.  F.  Shakeapeaia,  I 
conld  not  but  think  that  "A."  had  not  read  the 
excellent  article  on  the  Lathe  Treadle  and  Balanced 
Wheel,  by  "D.H.G."  I  should  strongly  recom- 
mend A.  F.  Shakespeare  to  read  carefully  through 
the  wholtof  "D.  H.Q.'s"  remarks  and  eiperimenta. 
He  will  Bud  them  in  Vol.  XXVII.,  and  if  he  haf 
nob  the  volume  by  him,  I  dare  say  some  of  otu 
subscribers  would  be  kind  enongh  bo  lend  it  to  him 
It  is  a  matter  of  surprise  to  me  that  none  of  om 
lathe  makeia  has  thought  it  worth  their  wbilt 
to  improve  the  treadle  action  and  balance  of  thi 
flywheels  of  lathes.  1  mention  thia  from  havin( 
been  refused  an  estimate  for  a  lathe  with  flywhee. 
overhung  and  lie  improved  treadle  of  "D.  H.  Q.' 
by  an  eminent  maker.  Ifyouwonldcareto  engrave 
it,  1  shall  be  pleased  to  send  a  sketch  of  my  im' 
proved  arrangement. — H.  C.  B. 

[Pleate  send.— ED.] ' 

[67747.]— Power  XeQalTed.  — Observing  the 
reply  given  to  this  qnery  by  Q.  Plnningtouj  I 
shoi^d  be  glad  if  he  would  show  how  he  obtaut 
his  results.  I  am  unable  to  agree  with  him.  1 
append  my  calcnlation,  which  is  as  follows: — 2001b- 

Eresanre  per  square  =  4G6ft.  head,  to  which  mosi 
a  added  fift.  Gm.,  the  height  of  the  taot  m 
4i7|-6ft.  head,  say  471.    The  discharge  tkro 
ain-pipo  will  therefore  be  Sv"*?!  x  -68  aa 


multiplied  by  area  of 
ill  give  the  eabio^-^--- 
S'-lfi,  which,  multii 
pounds  of  water  disd 
The  H.P.  through   a  Sm.  pipe  will  therefoi 


feet  discharged  per  second 

'46,  which,  multiplied  by  GO  and  by  ti'J'6  givei 


^^-^^''^}-  =  131  M.P,  similarly  the  discharge 
through  a  4ia.  pipe  would  be  3S,06alb.,  andthiongb 
a  lin.  pipe  =  2,4111b.  Then  |'?=|  =  3-82,  a 
discharges  would  all  require  to  be  made  in  the 
tiine,Blsothe  supply;  the  HJ'.throagh  lin.  pipe  will 
be  131  X  8'83  =  600  H.P.  tor  a  lin.  pipe  and  ^^ 
m  -24  and  181  x  ■34  =31  H.P.  for  a  4in.  piiw.- 
H.A. 

467766.]— From  Ur.  Vixoilinnt  to  "  0.  F.  0.' 
Ton  clearly  have  something  wrong  beyond  thi 
metal  bosses.  Try  whether  your  varnish  is  good 
aa  a  non-conductor.  Are  the  terminal  balls  of 
unequal  size.  If  BO,  the  electrical  brushes  ought 
to  be  upon  the  pointe  of  the  collecting  combs, 
which  are  in  metaUio  contact  with  the  larger  ball. 
Are  the  sectors  too  long?  About  one-fifth  the 
diameter  of  the  plate  is  the  most  useful  length. 
Have  you  fine  wire  for  the  brashes,  or  have  you 
that  wretched  material  sometimes  used  (a  kind  of 
leaden  tinsel  with  no  spring)  ?  Don't  condemn 
yonrmebal  bosses;  simply  face  the  metal  back  and 
add  a  vulcanite  washer  between  Che  metal  boss  and 
the  glass  disc.  I  have  not,  however,  seen  the 
frosty  day  this  antuinu. — J.  W. 

[677C7.]— AdhBrlsr  Pbotoffraplu  to  Qlaaa. 
— I  find  the  best  way  of  Giing  pholographB  to  glass 
is  to  use  a  thiek  paste  made  from  starch,  which 
should  be  well  rubbed  on  both  to  the  glass  and  to 
the  faeeof  the  picture.  The  photograph  must  be 
soaked  first  in  vrater,  and  the  surplus  web  remorr'' 
by  placing  it  between  sheets  of  blotting  paper. 

inld  be  pressed  lightly  to  the  glass,  and  then 
of  blotting  paperand  another  of  strong  pap__ 
with  a  rubbing  tool  made 


piece  ol 

of  bone  or  hard  wood,  all  tbeputemustlwsqui 
out,  and  any  air-bubbles  or  glistening  places  rubbed 
out.  I  have  used  a  liquid  cement  called  CniU  blancht 
afroid,  manufactured  by  S.  Dumoulin,  of  Paris, 
irhich  answers  the  purpose.      In  order    next 
render  the  photograph  transpiirent,  I  Cried  amiiti 
sold  for  the  purpose,  which  1  fancy  contains  caal 
oil,  and  although  it  makes  the  paper  beantifn 
IT,  I  have  not  found  it  to  be  durable,  i    '     ' 


,  .in  (fio.'  936)  for  rendering  photographi 
larent  for  eijatolenm  painting,  by  oinng 
with  poppy  oil,  and  f  should  be  glad  if  some 
correspondent  would  give  his  eiperience  aa  to 
obtaining  good  and  permanent  results  by  the 
method  therein  described.  I  find  the  best  way  to 
obtain  a  transparency  is  to  grind  away  the  paper 
'  tUn  as  posaiUe  witlioDt  injury  to  the  pboto- 
1)  with  aandpaiMT,  than  to  heat  the  glass  over 
■it  lamp  and  then  to  rah  it  well  with  ■  pieoe 


as  to  the  process  described  reoently  on 

Bnamelling  and  Colouring  Photographs? — DUILO. 

[67771.]~Ooinmanplao«  Book. — Some  yean 
ago  1  sketohed  out  an  approximately  cibanative 
series  of  commonplace  hooka,  in  all  volomea.  Thia 
afroeared  in  Ho.  4Uof  "Ours,"  p.  683, No.  of  reply 
I402T.  Supplemented  by  a  aeries  of  some  three  or 
four  hnndrod  small  and  meipensive  portfolioa — old 
book  eovera  would  answer  the  puipose.  It  is  poa- 
slUe  with  ease  to  arrange,  classify,  and  refer  to 
some  half-million  of  notea,  referenoea,  reviews, 
articlea,  maps,  plana,  drawings,  and  newapaper 
outtinga,  on  all  or  any  coneeivable  aubject. — 
A,  T.  P. 


[57789.]— PropeUlnB   SUpa    by   Air.— Thia 
^tem  is  very  old,  and  was  patented   -—'  *-'-^ 
irtv  veaia  ago.      I  snperintended  r 
'        -i,     Weir-"-  -"-">"-—■-' 


system  is  very  old,  and  was  patented  and 
thirty  yeaia  too.      I  snperintended  most  o.    ..  _ 
experiments.     We  made  abont  20  models  about  3ft, 


waa  9fb.  long  and  4ft.  6in.  wide.  This 
at  the  bottom,  with  a  long  screw  fitted  to  same  so 
as  to  raise  or  depress  the  top  end  to  try  lie  different 
angle*.  The  patontee  tried  to  fcrm  a  company  to 
try  further  experiments ;  bat  as  there  was  nothing 
in  it  to  recommend  it,  it  was  not  taken  up.  The 
utility  of  anoh  a  mode  of  propelling  was  Co  suit  the 
different  foreign  rivera  that  were  clogged  up  with 
weeds,  Ac,  which  rendered  paddles  and  propellera 
useless.— A.  C.  BELd,  Metallurgic,  Main-road, 
Bexley  Heath. 

[57810.]- I>yiiamo.— To  MB.  BOTTONB^ 
Kindly  accept  my  thanks  for  reply  to  my  qnery. 
The  reason  that  I  wanted  to  uae  a  ahnnt  la,  that  I 

atime;  so,  if  I  will  not  be  asking  too  muchfnim 
you,  would  yon  kindly  tell  ms  how  much,  and  liie 

pound  wound  machine,  and  if  joa  will  give  me  a 
aketoh  of  the  way  to  connect  it  up  ?  I  want  to  nn 
the  No.  16  wire  as  the  series  coila,  and  I  am  going  to 
use  a  Facinotti  armature  instead  of  the  present  one. 
— W,  H.  H. 

[6781S.]— Oranune  Dynamos- To  W.  H. 
Eavbs.— The  clearance  between  the  armature  and 
the  pole-pieoa  should  be,  in  a  dynamo,  of  the  siie 
you  gife,  about  ^in.;  but  much  musb  dooend  ou 
the  wornuanahip  in  the  armature.  The  ma^ 
□etism   ought    to    be   evenly  diatribnCed  ;  but  in 

{raotioe  it  never  is.  The  cause  of  your  failure  ia 
ooaase  ibe  current  is  not  runiung  round  the 
F.M.'a  in  the  right  direction.     I  aend  uetoh  of  the 


ma 

hiQm 


iper  course  of  the  current,  from  which  yon  ran 

lUy  correot  the  ^nlt  in  your  dynamo. — W.  H, 
BAves,  Coventry. 

[67828.]-"  aanoata."—ThB  length  of  this 
vessel  is  80ft.  on  load  water-line,  and  Punlan 
about  the  same ;  the  width  of  Genala  IStL,  and 
draught  of  water  13;  width  of  PunVon  23ft,  and 
draught  of  water  8'3,  besides  centre  board.  The 
-■achta  are  thus  ot  very  different  1 
las  most  displacement,  havjog  .10 
,ail  area  7,000  to  8,0™^  -'- 
greater  extent.  See 
iwspaper.— H.  Y.  POWELL. 

[67832.]— Railway- Oarrla^e  Wheela.— I  do 
not  know  the  aise  uf  the  wheels  mentioned  in  the 

Cry.  There  is  no  opinion  about  the  relation  of 
aeterto  circniufereBce.and  any  textbook  gives 
it.  Engineers  generally  content  themaelvea  with 
aa  1  is  to  8-14I6  which  is  less  than  '0O0OO7S6  too 
much. — Libra. 

[5784S.]— The  Sodio  Sulvliite  I>«v«lop«r.-^ 
The  formula  I  uae  ia  the  one  li^wi  ^si  IksAmi* 
"  Guid«  to  ^VuAocw^^r     "V  i-bmx^i-T  ■=*»*■  "«^ 


form,  but  English 
'tone  more  bOlast; 
8,000ft.  each,  but  furitan  the 
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half  the  qauitity  given  Kt  t.  tims — pyro^lio  icid, 
'  ^(H. ;  unmoDinm  broniida,  1  GOgraiiu ;  Kidic  lulpbite, 
loi-i  citric  icid,  ISpuna;  waterup  toSoi.  The 
■odic  gnlphite  uid  citiio  Bcid  art  Grot  diualved  in 
2cK.  of  hot  wBtw.  Thj»  mlution  is  pomed  over 
the  pp««illia  ikcid  uid  lunmoniiuii  bromide,  and  a 
then  mnde  up  to  3ai.  with  cold  wi1«t.    I  geuetaUy 


of    niti 


le  qoality  of  theaegaliVES.  I  be&i 
thit  the  auue  developer,  used  vith  putaaeiutn  oar- 
bojuitij  u  ui  "  icoelerator,"  is  known  u  the 
"  potaah  dsieloper."  Tbie  lut  amaj;emeut  ■eeniB 
to  preveot  fog ;  but  I  have  not  geaerully  hod  as^ 
tooderic;  to  fog,  even  when  aiumonia  aolutj"  " 
lued  fur  an  "  ruceleretor."  See  ''  Coirespoadii 
eolumna  for  more  details. — R.  A.  B.  IlE^'XET 

[57842.]  —  Oramme  DTnanio.  — To  MB. 
BOTTONE.— Kindly  refer  to  No.  HlftO  for  gkstch 
of  ooBunatator,  with  aiiea,  &c.    Annexed  is  slciitcb 


tor  goiding  yon  as  to  winding.  If  you  dm  biodinj 
eerew*  to  connect  the  ends.  M  ahown,  you  ean,  i: 
deeds  be.  dimioiih  the  resistance  by  coupling  up  ii 
parallel.— S.  Bottonb. 

r&Tftia.]  —  StonRe    Oella. 


lacker 


D  inf an 


"olt- 


ork?    Hi 


■e  toy:  it  might  give  on  E.U.F.  of 
capacity  for  produution  of  uurreat 


he  want*  any  work  he  moat  enlarge  his  plat—  , . 

if  he  wants  good  work  he  will  have  tu  get  rid  both 
Of  the  felt  and  the  paste  of  red  Iead.~SlaMA. 

[67846.]  — Ohamber-Orwm.— If  "Uechiiaio" 
wishes  for  a  satisfsctuiT  result,  he  sboold  hare 
pedsJa.  and  divide  his  few  stupa  into  great  and 
swell  organs,  two  manuals,  stopt  diapason  through 
and  the  dulaiana,  making  great  organ,  and  gMjnha 
with  Snte  making  swell — a  coupler  uniting  the 
ill  would 
1  to  -'iin. 
— W.  HOSKEK. 

[67863.1— Boiler.— I  would  advise  "Belgian, 
for  asmaU  tubular  boiler,  to  have  it  hied  horiiontal 
and  not  vettica].  I  have  bad  a  dealof  truoble  with 
a  copper  tubular  boiler  being  lUed  vertical,  and  1 
am  now  having  it  laid  in  brickwork  horiiontoj  aa 
it  was  when  £rat  aet;  but  it  did  not  draw  well 
owing  l<j  tubes  choking  with  coal ;  but  I  have  been 
fising  coke,  and  now  the  tubes  keep  well  clean  And 
It  steams  all  right ;  but  the  heat  pasted  too  rapidly 
through  and  unbraied  the  tubes,  and  they  were  eon 
■tsntly  leaking  ateam.  I  believe,  in  using  <H>ke 
instead  of  coal  my  trouble  with  draught  and  tnhes 
Ohoidng  will  bo  over.  I  shall  be  pleased  to  reply 
£o  any  further  inqQiry  about  the  same.  What  aite 
engine  do  you  propose  using  with  the  aiic  of  boiler 
yon  name,  &ad  of  iron  or  coppct '/ — L.  W.  D. 

[G7867.]— Engdne  at  ZJ.E.-~1&ah.p.  (nominal). 
Fixed  on  the  crank  shaft  of  the  engine  is  a  rope 
pnlley,  with  eight  rope  grooves.  Diameter,  20ft.. 
and  weigha  16  tons.  The  engine  is  a  high-pressure 
horiionul,  with  a  oylinder  20in.  diameter,  and  a 
•troke  of  4ft,  It  ia  fitted  with  Uaigreavea  and 
Inglis'  patent  anlomatic  valve  gear,  which  works 
vary  smoothly  and  noiaeleasly.  The  valvea  are  of 
tJie  Corliss  tjfpe,  and  are  ipeoially  arranged  at  the 
«Dda  of  the  cyliader.  The  valve  apindles  have 
l«verB  keyed  on,  these  levers  being  connected  with 
upright  spindles  liied  in  suitable  frames  arranged 
at  the  aide  of  the  cylinder,  bat  independent  of  it. 
Baoh  spindle  is  lifted  by  means  of  a  tappet  ur  cam, 
fixed  on  a  shaft  made  (o  revolve  directly  from  the 
erank  thaft,  and  the  lower  end  of  the  apindle  is 
attached  to  the  dasb  pot.  The  tripping  block, 
■which  rcgolatcs  the  out~off,  is  suitably  arranged  in 
contact  with  the  uprigbt  spindle,  the  requisite 
legnlation  to  the  block  being  given   by  mcana 


carried  by  the  frames  referred  _        _,.._. 

Hud  complete  ajraagement.  One  notalSc  featnre 
in  this  valve  gear  is  that  the  cams  and  trip  blacks 
employed  are  wide,  and  give  good  wearing  anrfaoea, 
whiob,  combined  with  the  general  itreugtli  of  the 


gear,  ahould  give  a  long  life  to  it  withoat  the 
oecessity  of  many  repair*.  The  exhaost  valvea 
are  worked  independently  of  the  steam  valve — a 
very  good  arrangement.  Itia  claimed  for  this  gear 
that,  bowevec  the  cat-oR  it  arranged,  the  ateam  ia 
always  admitted  tirough  a  full  port,  and  we  are 
informed  that  the  gear  admits  of  a  range  of  cut-off 
1^  to  tbree-qnarter  Mjoke.  It  is  also  fitted  with 
W.  Knowlea'  patent  automatic  supplementary 
governor  for  regulating  the  main  governor,  and  for 
giving  an  exact  and  unvarying  speed. — Gab  Esui- 
NEBR,  Chelsea. 

[67868.1— Oiu. — As  oannel  ooal,  from  which  rich 
gai  ia  made,  ia  found  in  Scotland  and  the  North  of 
England,  it  comes  cheaper  to  use.  It  is  a  little 
more  costly;  but  there  IB  no  heavycarriaga  to  pay, 
and  they  get  a  better  quality  gas.  The  Honses  of 
Parliament  and  some  parts  of  Piccadilly  are  sup- 

Slied  with  catinel  gaa  of  21 -candle  power ;  bat  it  u 
Barer  per  l,(HK>  feel  than  the  ordinary  IG-oaodle 
gas.— Gas  Ensineeb,  Chelsea. 

[57871.]— Bookbliidlii».—To  BUet  and  letter 
cloth-bound  books,  the  oanal  way  ia  to  give  one 
coat  of  ritir  only,  no  other  aiie  being  neceaiary. 
Let  the  booki  stand  overnight  previoBS  to  letter- 
ing, ao  that  the  gluo  used  in  oovering  may  be 
thoroughly  dry.  Be  sure  that  the  glair  used  is 
thin;  if  it  is  new  and  thick,  you  will  be  anre  to 
have  a  mncky  appearance  on  your  Iwoks.  Expe- 
rience is  a  very  necessary  qualification. — PbaCTI- 

CAL  Bookbinder. 


making  a  tank  by  aoldering  sheets  of  linc  together, 
and  oovering  it  with  a  brick  dome ;  Bnd,in  preference, 
let  his  tank  have  wbUb,  floor,  and  roof  of  good, 
sound,  well-burnt  bricka  laid  in  cement  mortar 
(2  of  clean  sand  to  1  of  Portland  cement),  the 
walls  being  backed  with  clay  puddle.  If  the  Soar 
ia  not  to  reat  on  strong,  watertight  material,  a 
layer  of  oonerete  would  be  neceisary,  and,  in  any 
case,  would  boadviaable.  If  poisible.lettheUukbe 
si^uare,  or  oblong,  so  that  no  radiating  or  well  bricks 
will  be  required.  Biich  atankshouldnoteostmorc 
than  the  one  "  J.  W.  E."  deaoribes,  while  it  would 
keep  the  water  in  better  condition,  and  would  last 


panying  sketch  shows  a  croaa  s 


Seadhift. 

[u78r6.]-~Lnintoon«  Paint  for  Signboard.- 

onldn't  it  be  possible  to  cover  the  eignbuard  with 

iss  to  protect  the  paint  from  the  air?    If  this 

u  done,  it  would  last  for  four  or,  probably,  five 

years,     I  have  painting  done  with  it  which  was 

done  three  years  ago,  the  brilliancy  of  which  istbo 

a*  it  wan  when  new ;  but  it  is  covered  with 

,  though  I  don't  believe    it  would  he  at  all 

»ary.     If  you  want  it  to  shine  well  yon  must 

Eve  it  at  leaat  three  coats  of  paint.     It  only  thi 
tters  of  the  signboard  ai  ■    ■    ■- 

re   than  thr 
int"  at  Is.  lid.  per  ' 


[fi787U.]— To  W.  a.  Bavea,  Oovantry.— I  do 

ot  think  it  would  be  advisable  for  yon  to  pnt  the 
lagneta  on  a  wooden  bedplate,  as  it  wonld  not  be 
^ong  enough.  You  bad  better  build  the  machine 
i  you  originally  intended,  putting  from  2tin.  to 
in.  of  sine  between  the  ends  of  F.M.'b  and  cast- 
ron  bedplate.  Wind  the  armature  with  No.  18 
onble  aj;.,  and  the  P.M.'s  wilb  251b.  of  No.  10  for 
liunt  coils,  and  one  layer  of  No.  14  for  the 
series.  The  size  of  flywheel  fordynamo  shaft  will 
depend,  to  some  extent,  on  the  make  of  the  gas- 
engine.  You  may  make  it  12in.  iliameter,  witi  a 
rim  IJin.  by  2iin.  depth.  Have  the  Sywhool  per- 
fectly true,  or  the  vibration  will  be  very  disagree- 
able. The  machine  will  require  a  speed  of  I,T(KI 
per  minute.    Pulley  on  dynamo  shaft  iin.  by  ^in. 


%"l 


If  the  flywheel  of  the  gaa-engine  ii 
yon  may  drive  direct  by  a  Sin.  strap.— 
Coventry. 

[57883.]  —  Steam  FrMSlura.  —  D 
weight  by  the  area  of  the  valve  in  inches 
case  given  the  area  ia  'SISSIn.  nearly 
prcssnro  required  to  blow  off  the  71b. 
lS-61b.  per  square  inch. — LiBKA.. 

[678Ht;.]— Jewel   Hole.— Take  jeweJ 

Eeaa  into  potauce  sufficiently  tight  tu  ho 
ing  (not  too  tight),  then  with  first  a  i 
and  then  with  a  three-square,  file  to  ahap 
endstone  alip.— JNU.  Bbadlev. 

[67S92.]— DiagnoaiB.— lamsorrytoi 
not  diagnose  this  case  with  any  pertaint 
seeing  "  W.  B."     Eiyaipela*  docs    not  ap 

It  is  not  hereditary,  but  there   are   n  g: 
prediepoaing  oauaea. — MeDICOS- 


ingh 


[578112.]- DlaBnoala.- To    "  Pao. 
Would  "Pro.   W.   B."   bo    kind 
me  why  he   concludes  that    "  W 
-    -  ■  of  thi 


iloud-pre 
dilation  of  the  arteries?    This  last  sUtt^ 

dilation  of  the  arterieswouldoauHe  adecr 
bloud-pressure.  and  consequently  the  pals 
slow  and  feeble,  and  not  "  beating  quick 

elasticity  of  the  arteries  ?  The  elastic 
arteriea  ia  doe  to  the  elastic  tisaur  in  I 
media,  and  is  consequently  poss  eased  o 
rather  than  vital  properties.  The  nerve 
influence  the  mnscnlar  coat  of  thp  arteriea 
prescribes  Baston's  Syrup  and  6  to  10 
quinine  ?— MEDIClip. 

[67894.]— To  Mr.  W.  H.  Savfea.— Tl 
ought  certainly  to  give  better  results 
have  obtained.  It  ahould  tight  four  10 
easily  enough ;  but.  from  vour  query, 
aee  anything  very  wrong.  When  it  is 
as  n  scries,  the  magnet  atHs  should  be 
so  aa  to  have  a  res.  of  about  1  ohm.  I 
res.  of  A.  mure  than  you  give.  I  mu 
better  idea  of  the  capabilities  of  the  □ 
you  gave  particulars  of  armature  core.  1 
if  they  are  not  made  of  malleable  caxt 
to.,  small.  K  you  will  try  the  above  »■ 
and  report  resulte,  I  will  again  try  tu  hel 
of  your  difficulty.— W.  H.  EAVES.  Cuvei 

[,>78;i7.]— Indigo  Dye.— Dilate  snip! 
turns  vegetable  bluea  and  blacks  red  ;  1> 
indigo  ia  an  eiception  to  thia  rule.  I  ha 
that  acid  is  used  in  the  trade  for  tesiir 
OS. 

[S7Bii9.]~W6Bat  Coll.— You  do  notgi- 
i>f  wire,  jirimary  and  accondary,  you  h; 
iliiTfforc.  it  is  hardly  pnaailjc  to  anj-  whi 
".tang.  The  numbera  beat  sniCed  for  i 
iire— Primary,  No.  16  C.C.;  Beeondary.  No 
S.  SUTTO.-i. 

[678»9.]— Weak  OoU.— This  coU  ha 
mnch  primary  wire,  l4oz.  being  entirelv  , 
question.  Two  layers  will  be  found  siilh 
long  spark  depends  on  a  long  secon 
thorough  insulation.  Try  again  with  tnv 
primary  and  Goz.  or  more  of  Becundary 
aiie.  Bay  No.  30.— Bobadil. 

[B7BiK).]— Weak  Coll.— You  have  oi 
"        '  ,  •      ■    of 


spark.  Two.  or  at 

m06t  three,  layers  of  p 

used.  The  insulation  between  the  layt-n. 
as  thin  as  posBible.  A  coil  mav  Ciintai 
quantity  of  wire,  but  so  diapoBed  [hat  it 
little  use,  and  it  ia  hardly  possible  tu  di 
errors  in  the  absence  uf  the  informatio 
to.— OS. 

[571101.]- Dynamo.— .-Inch  a  dynnmo. 
wound  with  So.  '2i  wire  throughout.  P.M 
in  parallel,  would  light  six  tens  easily,  b 
get  hot  after  twenty  minutos'  run.  If 
ticular  dynamo  is  wuund  with  courser  w: 
tun  fewer  lamps,  but  nut  lieat  au  quickly, 
tions  arc  right.— S.  UuTToKK. 


-The  B 


proper  order,  ahould  li 
wdl.     I  understand  fr 


teveral.    Now,  if  you  wer 
youraelf,  there  is  a  giHid  rea 

e  you  to  do  with  Uie  dm 
ipotent  pcTMW  to  *^ 

itipulatingthatno  charge  br  i| 

ptovement  be  effeoted. — '' 


\; 
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about  20  ohm*  r««iit.inc»,  ynu  will  rcqTiire  aboitt 
30  anch  Bdiiiftu.  Cntikihnnk'ii  vonld  be  nf  ao 
ii»o,  is  poUriiea  so  quickly.  Probable  coat  p»r 
lamp  per  hoar,  SiL.  eiclaeive  of  plant  and  labour. 

[fiTSU.J— I«r«l>— Doei  ant  the  qnerirt  perceire 
that  he  i>  aaking  adiice  bow  tii  behave  diihuieBtly 
and  diihonourably  '/  Ho  hiu  hid  the  money  under 
Bfreement  to  pay  intoreiit  for  stt  uao.  Because  by 
hu  oirn  neglect  and  the  oversight  uf  the  lender,  he 
tiH  paid  no  iatereitt  for  s  number  of  yean,  he  tlmiki 
he  ueed  not  pay  it  iit  nil.  He  ahoitfd  aik  adTioe  of 
that  kind  from  lome  pettifogging  hanger-on  of  the 
county  eoorhs  ;  not  in  thcpsgoiof  apaperlike  thi«, 
"vhich  i>  intended  lo  aaaist  the  bonoaiahle  deairUB 
of  its  readeta. — SlnjiA. 

[57903.]— A  OraTlty  QneatloiL If  the  earth 

be  tnpposed  s  bomogoneomi  apheie,  thero  ia  no 
point  below  the  lurfaee  at  wbiuh  the  number  of 
Vibrations  of  the  aecondJi  pendalum  would  be  the 
Muue  as  at  the  aarfof  e.  It  ia  a  miatake  to  uy  that 
the  number  of  ImtB  at  the  bottom  of  a  deep  mine 
would  be  jreater  than  at  the  top.  For  within  the 
earUi  the  force  uf  grnvity  Tiiriei  directly  aa  the 
diatonce  from  thi-  centre,  and  ainoe  for  the  same 
IMndnlum  the  number  of  vibrations  in  the  aame 
time  Taries  ■linclly  sa  the  equare  root  of  gravity, 
therefore,  the  aqnare  of  the  number  of  vibnitiona 
will  vary  ihtcihi  aa  the  diatanoo  from  the  centre. 
Seiue  the  numiicr  uf  vibratiuns  in  the  same  time 
Kt  points  ncart-r  the  centre  will  be  Icu  than  the 
kinmber  at  a  greater  diitauce.  To  put  thia  iunoni- 
.  bna.  SuppOM  S  to  represent  the  nnmbor  of 
Tibrationi  of  the  seuonili  pendulum  at  a  point 
'withinthe  earth  at  II  dbtance  from  the  centreequal 
to  X  miles,  theu  the  force  of  gravity  at  the  diatance  x 


WTiero  i-  ia  the  radim  of  the  earth,  and  g 
=  82"3  is  the  force  uf  gravity.  We  should  then 
luve  for  the  number  »f  vibrationa  of  the  leconds 


Bat  for  a  point  within  the  earth,  x  is  ajwajra  le 
than  r.  therefore,  N  ii  always  less  than  CO.  If  tl 
^aeatiou  had  been  required  the  distance  from  tt 
centre  of  a  point  below  the  Fiurfacfl  at  which  t! 
Tibratiuns  of  a  pendulum  would  be  the  aame  as  : 
B  given  point  aliovc  the  aurfnee,  at  a  diatance 
:fmm  the  centre,  we  could  then  have  a  aolntio 
For  let  X  be  the  nomber  of  oacillationa  oE  tl 
seconds  pendulum  in  one  minute,  at  thia  laatpoin 
How,  i.hoxe  the  aurface  the  force  of  gravity  vari 
inveraely  as  the  aquare  of  the  distanoe  from  tJ 
centre,  and  it  would  be  equal  to 


We  Ehould  then  hav 


If,  Don-,  we  snppuae  N ,  = 


Therefore,  for  any  point  above  the  snrfsee  there 
Trill  always  be  a  eorreiponding  point  below  the 
■nrface,  at  which  the  time  of  vibration  would  be 
the  same.    Thna,  if  we  take  the  given  point  at  the 


Alio  at  each  of  theip  point*  the  pendulum  would 
vibrate  abimt  Tj  timea  in  one  niinute.— MlLVUB- 
TOK. 

[67811.]— AcoumulBtor.— ToMh-Bottosb.— 

About  lu  cell*,   ;--—■--   :-       .      ..     ^ 

flDnted   platea    I 
BOTTONE. 

[679l2.1-~PotSiitia]  of  Static  Uid  In 

Elp»rk.— Vint,  there  i-  no  such  thing  a! 


-..■ies  of  chargeii  and  diachBrges  per- 
-tlj  inalogoiu  to  those  of  an  induction  coil)  u  of 
'  "atta  Dotflntial  aa  that  of  a  mark  of  ^e  txmn 

wutidtu 


R  ==  y/lu"  +  30-  +  2(15   X 
Or  which  is  the  same  thing — 


=  18-0277  nearly. 

■ivato    Student" 
ectly.    It  should  bo 
"!  K  IS  X  Mooi.  ISO"; 


rrj7»t'>.]— Heeh 

Btatoatiia'-Uw"jne  _ 
R  =  v'iS'  +  20"  + 

R  =  v^'i! 

R  =  ^3*5. 

R  =  1(*028,  which  agreea  with  the  graphical 
method.— J.  K.  tJonB, 

[ii7!l52.]  — Photography.— Paraffin.  Dry  tht 
wood  carefully  in  a  ca<d  oven.  Place  inside  a  fen 
lumps  of  paraffin  wax.  Allow  the  heat  to  increaat 
juat  sufficient  to  melt  the  wax.  which  will  soak  ic 
and  fill  the  porea.— 8.  BOTTUKB. 

[f)7W2.]—PhotOBTOphy.— Paraffin  wUi  anewei 
perfectly  well :  simply  put  the  dish  into  the  ovec 
to  eet  hot.  and  rub  a  lump  of  paraffin  all  over  it 
inclining  the  diah  so  that  the  melted  wax  rnns  inti 
all  the  crevices,  ^c.  and  aoaka  thoroughly  into  the 
porea  u{  the  wood.  There  will  be  no  fear  of  ita 
leaking  if  you  do  this,  aa  the  paraffin  will  aet  qc 
hard,  and  fill  up  all  thecrackain  the  woul 
R.  A.R.Ben-sett. 

[679211.]— Wlmahimt  Uuhlne.—W.  Rowli 
Hart  will  find  RnclchiU's  tricycle  cement  very  good 
for  attKching  the  glau  disc  to  its  boea  ;  other 
cementa  or  ^uea  arc  too  brittle  for  the  purpose 
when  cold,  and  many  of  them  get  too  aoft  with 
very  little  increase  in  temperature.  He  nhould 
also,  as  an  additional  attachment,  fit  a  thin  washer 
of  vulcanised  fibre  to  the  inner  anrface  of  the  diac, 
and'serew  same  to  the  boas,  ao  aa  to  tightly  preis 
upon  the  disc;  the  waahershoQld  noteioeed  1-1  " 
in    thickneaa,    nor    the    diameter  of  the   boi 

J.  w. 

„.__.  joils  touching ^ . 

halves  of  F.U.'a  from  properly  closing.    This,  if  i 

the  power  of  the  machine.  I  do  not  like  the  wa; 
yon  have  connected  the  wires  to  the  commntatui 
Uonnect  them  in  the  ordinary  manner — vix,  the 
beginning  of  one  coil  to  the  ei  '  '  ' 
BO  the  twisted  endi  are  then 
each  commutator  bar.  The  armature  deflecting 
the  ncedie  shows  no  fault.  If  the  machine  has  " 
excessive  cleanmce  yon  state,  it  ia  the  fault  of 
maker  of  the  coati —  * 
for  ( 

ra7928.}  —  Cmlkaluuik'B   Trough   Batterr- 

— Itetflrt  carbon  ia  extremely  difficult  to  cnt.  mure 
especially  when  it  is  of  the  licet  electrical  quality, 


ting),  to  whom  they  should  be  sen 
—  w.  H.  Eaves,  Coventry. 


ithcc 


I  very  hard.    The  m 


t  important  elen 
I  labour.  ■  thii 


'}V:?, 


>nnd,  and  water.    Fo: 

of  the  Wade  r.t  an  old  scythe  wiU 

ably.  Bent  linca  are  easily  flattened  by  hofding 
them  before  a  fire  till  too  hot  tu  be  hold  in  the 
naked  band,  and  then  bent  straight.  Hard  and 
britUe  aa  the  metal  ia,  a  moderate  heat  makes  " 
SOft^BOBADlL. 

Battery.- Do    not 

■ork.  If  you  do  i  '  ' 
you  want  to  do,  you  will  hesrtily  regret  it  v 
yon  find  that  the  working  la  aeveral  times  i 
costly,  and  the  tronhle  involved  incomparably 
greater  than  if  you  had  gone  to  work  properly  at 
fitat.  It  ia  a  very  natural  thing  to  do.  but  a  crent 
mistake,  to  use  up  existing  Uiings  to  attain  a 
middling  result  j  bat  it  is  had  economy.  If  you 
want  to  cut  your  oarlwn  plates,  and  have  plenty  of 
time  at  your  disposal,  and  a  patient,  persovering 
nature,  out  them  with  an  iron  bubp.  silver  sand, 
and  water.  If  time  and  patience  are  not  abundant, 
buy  your  plates :  but,  made  or  bought,  do  not 
fii  them  in  a  trough,  but  make  the  lino  and 
carlxins  ao  as  to  lift  out  of  the  liquid. — SCOMA. 

[37923.]  —  Omlh«h*nk'«     TTonich     Blohro- 

mate  Battery.— With  reference  to  the  former 
part  of  yoar  query,  a  correspondent  on  page  <S07, 
Vol.  XXXVII.,  saya  that  the  boBt  way  to  cut 
cirbona  is  to  lue  a  piece  of  an  old  saw  (without 
teeth]  and  keep  it  corered  with  moistened  aand  or 
emery  ■' like  o  mason  would  do  it."  A  piece  of  wood 
is  to  Iw  put  on  the  top  of  the  steel  to  prevent  it 
from  harting  your  banda.  Another  correapondent 
odviasa  the  use  of  an  old  saw-ptate.  "  using  plenty 
of  coarse  grit  and  wafer."     Atier  they  are  oft  (hey 


E.VDLIHH  HISCKAMC  is  bound 
itself,  inasmuch  as  one  cannot  find  so  much  infor- 
nution  anywhere  else ;  so  the  only  thing  to  be  done 
*  to  refer  to  back  volumes. — R.  A.  R.  BBNKBTT. 


fflTl'SO.]- I>yii»mo.— To   Mb. 
' — ;   not    had    muoh  eKpcH 


-clan 


1  inci 


lamps,  and  what  tittle  I  have  had  has  not  tended  to 
enhance  my  opinion  of  the  system.  The  siiM 
si^'cn  for  the  dO-Ughter  will  answer  your  purpose  r 
fur,  aa  I  said  in  my  letters,  the  dynamo  might  have 
oonaideralily  more  than  30  lights  put  on  without 
any  danger  to  the  machine.  I  am  afraid  yon  will 
have  some  troubte  with  arc  ligbtsof  only  .5IKI  o.p.  j 
an  arc  is  seldom  very  steady  under  60  volt«  and  10 
ampiirca,  and  that  amoont  of  carrent  and  B  JI.F> 
gives  about  2UU  e.p.  The  power  used  by  ths 
machine  when  driving  30  Swans  and  the  foor  arci 
would  bo  about  <i  h.p.— W.  U.  EavbB,  Coventry. 

rs?J3.1.1'-LaoUnche  Battwy  Work.— To 
"  SmMA.  ^Eighteen  cells  in  scries  will  not  ring  • 
bell  any  lunger  than  one  cell  would,  if  it  is  able  to 
ring  it  property  at  all.  The  numl>er  of  cells  in 
aeriea  ia  adjnated  solely  tu  overcoming  the  resiat- 
ance.  To  maintain  the  snrrent  atevlily  for  alength 
of  time,  the  cells  must  be  conpled  ia  multiple  arc, 

[u79.<)j.]— Indaction  Coll.— -The  wire  men- 
tioned ii  utterly  useless  fur  the  punxise  ^  itisonly 
fit  fur  the  purpose  it  is  made  fur,  as  a  conductor  at 
current  tu  its  wurk.—SXiMA. 

[ri79au.  J —Induction     OoO.— Don't    use    your 
double  wire  for  n  coil :  it  is  not  a  auitable  aiie  for 
either  primary  or  secondary,  and  if  thi 
have  towards  it.  I  would  sufgeat  a  r 


lach  numbers,  where 


Till  hi 


.-Os. 


poiea  would  lie  a  succesa.  It  would  be  better  to 
pnt  the  .'i.1  yarda  of  Xo.  26  double  wire  to  some 
mid  fulfil  the    purpose  for 

used  as  a  aecondary,  it  would  ho  too  "thick  t. 
"the    beat    resnlte "  asked   fun  and,   1,es  ides,  all 
aecondary  wire    shuuld  be    civered    wilji    eilk. — 

[a71).WJ— EleOtro-Mii^etB.- To     Mil.    BOT- 


4,^ii 


e   of   I 


juberof  c 


the 


Is)  ;  test 


parallel   required  to  give 

ease  about  aii  Daniofis)  ; 

the  internal  resistance  of  ^our  cella.  Now  cu  ,  . 
up  a  few  more  cella  in  series,  ao  aa  tj)  reader  tha 
current  the  same  through  the  longer  distance — aay, 
about  four  sets  in  purallel  of  two  in  acrioa. — S. 
BOTTOSe, 

[.'i7;>37.]— Egg  Albnman— is  the  white  of  eggi 

— p]y  dried  ;  but  it  in  n^itt  dried  by  heat,  as  that 

The  temperature  of  boiling  water 


woui^sp 
ooagulat 


albau 


and   renders  il 
of  albumi 


soluble  i 


from  blood.  1  do  nut  think  eg^  albumen  is  made 
in  thia  conntTj-.  It  is,  1  liolicvo,  all  imported. 
— Os. 

[_67937.]— Bbb'  Albumen.— The  substance  de- 
■cribcd  by  querist  is  dry  albumen  prepared  by  . 
evaporating  the  white  uf  egg  in  a  water  liath  at 
Uf  C.  It  is  a  yellow,  transparent,  glassy  mass, 
soluble  in  water,  and  is  readUy  pulverised.  It  it 
best  to  evaporate  the  egg  albumen  in  a  water  liath. 
Its  cost  would  he  that  of  the  egg*  and  the  heating 
apparatus.  It  can  be  olitained  from  most  large 
manufacturing  chemists. — McDICUtf. 


Irdthi 
seta  of  the  best  rubber 

Iuite  imperviuui 
.G.  M. 


and  nuiseless  in  working. — 


grease  a 


[57938.]— Liiueed  OU.— There  ia  no  doubt  that 
tase  and   oil   do  destroy  indiarnbliar.    It  lasts 
'     1  vulcanised,  which  I  eipect  ia  the  kind 
,    but   atill,  if   tliD   valves  are  amall,   a 
■hillingawurth  □{  iadiainbber  will  go  n  long  way, 

hardly  anything  else  but  leather  J  perhaps 


[5794.1.]— Oalvanometer  BeBlstanceL- 1  cl_ 
not  refer  the  querist  to  my  former  reply:  but  I 
suppose  the  pinn  given  was  to  place  the  t' 
vanomctcTS  in  one  circuit  with  a  Danicll  ceii,  ana 
note  the  deflection;  then  remi>ve  the  one  whose 
resistance  is  required,  and  replacing  it  by  a  resist- 
ance instrument,  reproduev  the  deflection.  The 
resistance  thus  used  will  be  that  of  the  galvano- 
meter. I  doubt  if  his  second  instrument,  as 
described,  will  aaawor  the  puquise.  as  not  being 
sensitive  enough.— SKiM A. 

[3791S.]—QalTaiiometer,— Shunt  the  galvano- 
meter whose  resistance  is  to  Ik  found  with  a  known 
rcsiatanoe  S,  then  teat  the  joint  reaiatamw  t:d.  "iluk 
galvanometer, a^T.^^aAw&'OoA-s.x^  i*ft.  ».\«^&^^^- 
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Or  nw  Uiii  msthod  for  terting  the  TBiutance  of  the 
.  gmlvAaometor  br  ite  mm  deflecbion.  Take  &  httt^Tj 
wiUi  B  H  F  =  K,  and  whoM  inUnul  reiiiUniw  u 
mull,  ind,  tkerelore,  may  be  Deglevted.  Notrihont 
mar  nlTanometcc  with  ibnnt  of  reiutuioe  (pre- 
fenl^  of  low  rniituioe)  {  now  oonnect  np  your 
■hunted  nlvuiomeC«r  in  leriei  with  &  reai>tui«e  r, 
•ud  mtii  the  deflection  on  the  galruiometer.  (Ml 
0  the  total 


'+G~+a 


EB 


Now  t«ke  oS  the  ■hunt,  ud  ini 
r  imtil  yon  get  the  ume  deflection  aa  in  fint 
cue,  and  eaD  tbiA  new  Te«ictanoe  R.  Now, 
u  there  ii  do  ihunt  on  the  gaJTanomel«r, 
the  total  ourent  will  go  throagh  the  galvanometer, 
.',  C  =  ij-  ~r-  >  ''"^  ^  thare  were  equal  defleo- 
tiona,  therefore  the  ourrent  in  the  gali 
both  caHD  nai  equal ;  that  ia,  C,  ia 
eqnal  to  C  in  aeoond  nue— 


Grat 


8  (R  -  r)  =  G  (8  -  8  +  r) 


UNANSWEEED    QUBEIES. 


lint  can  for  Hit  ttuffi  of  Hirir/tUeii  tmUrilnloT, 

nua.  Uodel  DTnuQO,  n.  tit. 

ITtJl.  WebatET  ConaenKr.  173. 

STSM.  Sccentric  fiii  Loco.  Engine.  B73. 

Vni.  ItweOtri.m. 

into.  Butler  F»l  In  Cr»ra,  67). 

ITUl.  Auant  of  Bullet,  e73. 


*  KlectrloU  VelETliiMj  Oil,  »T 
,    Fhopbor  Tin,  173. 


tTI71.    XitiaCDn 


«7«ir.  ] 


.  label  TnmlnK  far  llBchtnerT,  p.  80. 

,  Q.  W.  Bn^n,  B8. 

.  ]bigJnF,89. 

.  Uoiuitln?  HoTOM-  Boola.  89. 

.  ConnrDctloD  or  Uaglc-Iwiwni,  Bt. 

ilergnjond  Workiliop,  SB. 


Infliiaiioe  of  Ug-ht  on  tha  BaciUoa  Anthra- 
Ol*.— The  alterability,  both  functional  and  itruc- 
tual,  to  which  the  lowest  fonni  of  ojgaaiuaa  are 
liable  under  the  inSaenoc  uf  transient  changes  in 
thtir  enrironmcnt,  tu)  doubt  led  M.  Ailoing  to  in- 
veatigate  the  inflaence  of  light  on  the  vegeutive 
and  pathological  functiucis  of  Bacillus  anthiacis. 
The  pretence  or  absence  of  artificial  light^  whether 
whit4>  or  coloured,  appears  to  osase  no  profound 
alteration  in  the  mode  of  vegetation  of  the  bacillua. 
The  tbrmatinn  of  iporules,  however,  is  asserted  to 
be  more  rapid  and  abundant  in  the  dark  and  in  the 
pieacnce  of  the  least  refracting  myK  of  the  apoc- 
tnun.  With  regard  to  the  pathogenic  proportici, 
it  appears  that  uu  changewssoaused  by  the  calorific 
rays,  though  the  actinic  rays  rsther  increased  than 
les8«[iedthe  pathological  activities   of  the  micro- 


QUEEIES. 


.. «  of  a  cotnpoiukd 

ive  t    Also  of  an  ordlDaiy  wotHag  one  7    £lndlj  list 

i7>4T.]— Small  Oompoond  Wonnil  Drn&mo 

o  W.  H.  Kivm.— t  bave  a  tmall  dTiiaiiia.  iihich  I  wlal 

St  a  loss  bow  to  get  prcportloni  of  ktIes  and  abuni 
a    The  annntnrq  Is  £!□.  acras  (outside  meaaonment) 

of  Ibe  cog  pattern,  with  U  coga.  1  think  I  can  ge 
at  tib.  cl  90  gann  vin  od  It.     The  ilie  of  magnet 

be  ae«i  from  tketch.     Would  -W.  H.  S.~  lay  wlia 


nqnlrinc  an  KJ[ J.  of  90  tc 


[17M8.1- 


[i7M8.i-Ooiie  Pnllay».-Th. 


Is.     fjTmi  the  beal 

IB  cone  pidle^s  (l^peed) 
1— tbat  is  to  My.  the  bell 
thenDoll  iicp  of  mandrel  pulle;  and  largfl 
:  pulley,  half-tight  on  medium  it^  and  quite 
St  alep  or  >]ow-ipefld  polley.     How  oui  I 

J  Iron.    The  pulleys  are  9a t.    NooKangwer- 


» tight,  and  get  longer  al 


TClUl,*! 


ery  (blohi 
lich.  ofth 


atbons, orilnc  plaits  ?    Will  tbe  uk  of  two  I'lnc  plaMi, 
^[B7»»0.]--OhBnJpaI  BmoUoh  In  Wall  Pajwrj— 
i"?""when'  '" 


mlt,wl 


oiplttnl  by  way  of  eiperlmout.  the  aniell  laentlnlv 
jient.  The  paper  Is  a  fine  blue  colour,  the  basis  of  which 
copper.  hbA  It  ii  certlAcd  by  the  makers  tc  be  free  from 

[(7»l.]-Fliurod  Foil. -To  Itn.  WniBni:BST.— 
Kindly  lay  how  tlie  flgmiug  la  produced  on  the  tlnfcil  on 

t  makes  BO  murh  handsomer  an  sppeuaniv  than  the  p^ln 
oil  ?    If  the  foil  Is  tc  be  bought  itady-flguted,  perhapi  the 

r67MJ.}—BlBOtrp-MotO».—To"SIOJH."— lam  much 

former  query.  VTIII  "eigma"  kindly  giie  me  a  Ilttli 
lufurmalloD  DU  the  follcwlDg  questions  f  1  am  deslgaing  a 

j>,  isT.  144  nq.  In.  of  buttery  jilate  lurftee.     How  am  I  to 

:u  be  th«  amp^'rea  x  the  turuot  Klre  In  the  uacbinc  -:- 
±e  number  of  dnnilta  through  the  machine  that  the  win 
■Joined  up  la.  If  thli  li  u,!  Ondl  ihonld  get  ttis  best 
effect  when  my  battery  was  made  of  one  large  cell  61  Teiy 

using  very  large  wire  ou  the  machine  connected  up,  so  aa 
tc  give  the  lame  realstanee  u  the  battery.     1  ihall  be  rory 

fladif  "Blgma"  wk I]  say  whether  1  am  going  en  coTreotly.  ' 
he  meter  I  think  of  making  will  be  acmethlng  after  tbe 


ptpoi,  lUL  tea*  (lopt,  let  ckambn  ecfu  U  IMBa^isM 
Kfiune?  Also,  on  wtet seal*  tbaiadtatlni  and  e«an 
pedal  boaidi  an  nvde  1— Akatkiik  OBoaS  BciUWk 

[t7>M.]-An  lAttiD^-Wa  have  had,  latalj,  »e» 
eaoallant  pnotleal  lettei*  oo  dy»n»»-m«kui«  0««  W. 
H.braa  and  otliai,  aad,  (tiancs  to  tay.  UttH  »  aotUw 
on  are  lamps.  Ws  bad,  el  emuia,  tan  Taai*  0(,(**na 
tuUaufply^kiuaafataTolaai,  OM  oT  wbtA  I*  Mas 
ma  noj^l^  llmllwaTi nmlDdad  at  the  haiiUacHq. w 
cfaocal-pHwbBiIhWfcattt,  ant  IJ  .^?^  «?».»».U^ 


The  A,  la  of  the 

ai>oatllb.af  Ha.  U  c-e.  ooner  - 
FJL-a  a»  wound  with  Bib.  of  ■! 


eoKiito 

, „--  e«lia-*f 

optxatnglwaa  taiiMltaaadyiiaiiia,no«BaBy  H 
feipeet  1    I  wwdd  aho  Uke  to  knew  wkat  Eaaf- 


[57»*8.]-P«iilty  DynMDO.— HaTtng  "*  »  "* 

ynamo,  W  0.-P,  laminated  armatnr*.  Mlb.  Nfc«)wto« 
«lds,  and  ilb  on  anuatore,  abiiBt  wound.  I  and  It  nOa* 


a  Kiztnre.-Wtll  q 


fathetaoli 

f»7M».>  „__ -  - 

UDdlyauwertkefollawlngT    Whatia  the  beat 

brsas  to  make  acrewi  and  baits  of,  ai  I  wmnt  soma  tB  *«l 
a  great  twisting  atiaio!— BoiuaiA. 

IITMW.I— I}7iiamo.— TO  Uk.  Bottoxm^-I  1bis|B 
togetlwr  one  d  Mr.  Jonea'a  KWight  dvDunoa,  H  P^S 
irith  laminated  H  armature.  Tbe  weight  of  lisBllBa 
eattlaga  la  llowt.  It  Is  lotiea  woond.  with  JHb.  a*  Ka  B 
d.iui.  wire  on  VM.%  sad  about  e|lb.  of  Mo.  IS  djj.aafta 
annatuce.    TheanBaturokln  two  pana,and  wm^ta 

■-  - •-     '■  a  apead  ol  1,0*7   Tcvolntka  pa 

I,  w  amutrei.  when  a  nmBfesa 

ansa  of  this  ?    Ia  It  bocaual  ^w 
a   armatme,   although  H  la  jg 


if  light.'    Wbat  Is 


[jrwi.]-  Small  Dynamo.— I  l 
dtim,  pole-pieces  lOiu,  long,  bored  o 


Sio.JI^trlck  dyna 
according  tc  tuakf 


My  circuit  farthiLqi 


remainder  7{b.  I 


lade,  and  It  lighta  It  Bpleadill^ 
leTB.  to  Ugbi  the  tti  Vl  c* 


jr  lighting  Incandiacent  lami«  and  chargiog  «mi 
dllglve  in  vcltsandamivica  if  properly  coaatnccad^- 

.a.r. 

[I71dl.]— Katartal  to  atanS  Intonsa  HaaL- 
V anted,  a  material  that  will  heat  wlthatand  Intenae  Ml 
1  llmeklliii,  which  heat  it  one  part  of  kiln  ia  equal  l^l 


nights,  but  ia  uaw  aa  bad  as  the 
[f7)M.]— Boiler  Query.— 


ne.— DEMBTBliri. 


juylliidei'^la.by  Mn.  stntot- 


[S7BSS.]  —  Carbon    In    Parro 

"       --^-'l  Mothod.-V>'oulil  Mr.Giej.  oranyot* 
adem,  kipdiy  auiwer  the  following,  wiihai- 


«ilea.  arc. 


s  battery  of  lliia  sort  to 


wooden  troogh  for  a  Uirgo  i 


[ll7SS3.]-Clearln»  Bmoka-box  «f  Imqo.-WOI 

uoki^-boi  of  a  loco,  of  athei  without  taking  tbe  door  oD, 
ir  we  find  after  a  run  cf  Ave  or  air  mllei  her  amoke-box 

ne  would  greatly  oblige— Loco. 

[«7S14.]— Piano.— I  have  a  Drcadwoad  grand  plane, 
nrl  the  wrrst  pIn-Gluidc  la  slightly  ipllt.  Will  someone 
-ludly  lay  the  beat  thing  to  be  ioue  with  it  ?  1  thought  oJ 

^.,  .as.]-Ora»n  Padal  Plpea.-Wm  some  taaaar 
el  the  Enaiileu  Ueuuxic  kindly  give  the  flu  oI  p«M- , 


sK^in  throws  away,  uA 
Kluulj  Kj  tkap 


when  tha  praclas  colour  li  _^ ^ 

eeutage  ofo.  in  the  ferto-mauganeae  ?— L.  J. 
[I7M«.]— Refractor.    Uj   ilo.  rafiaa' 


V 


ENGLIsa  MEOHANIO  AND  WOULD  OF  SCIENCE :  No.  1,076. 


U  to,  wbul  Idnil  wooid 


l-IioDEtli  of  Uualoal  Strinva.-wm  uy 
(  the  -S.  M."  gl7«  length!  mud   Kinge  of  wlps 


]— EoUpBSBofBatelUtaa.— Kjtican 

Lo  uccnnlu  tUl  ■ome  of  tlidr  K[lpMi  h; 


l-Walnat  OU,— In  ImI  wMk'i  ampntrth 


aleJ^p.lTs^i,  a.B¥[TFi. 
Can   mr   Df   aw   coTTopoDd 
e  LOmpoiltloQ  of  the  Rlua  4 
o  [be  cluth  lu  OK  foe  bootblndl 

J-^WlndinB:   Bngino^nBTine  ■  win. 
,    Bumplt :  Wiatt  wl 


[>T9e3.]— Ooke  Borubbar.- 


[sTBsa.i-BlMtrtcal.- 


M.1-] 


0  If  B.  BOTTOSK.— I  luTe 


Dt  GO.    Wiuitod  to  know  vhrnt  Blied  JiriuniD  tltia  enffiqs 
wrjuld  drlTA  (liieoT  dynAiuorcqalreJ,  notpovcrof  euguej 


'E>Dgly  Dihde,  nnd  [!ri¥H  A}  ct 


[17BM.l~To  Mr.  WInnhuMt.-Co 


and  plJLIffl  cl  Tuli^Ajiltfl  glv 
mitorfml  alDnn!     If  pli& 

praciind  by  the  appoillton  irf  tb»e  r    Uuj  tbHik 
lial  inforiaatiod  iljidj  gHan  lu  "  Onrt."— Ko  Slo. 


I  flan  pUta  and  iiith  1 

ibJDltlOB  oE  pUtd  Df  El 

buttn  cantM  tbu  aft 

«•  i^iKUd   wlih   tUtboih 

jDld  higher  cluna 

■    " ■ankilor 


depth  at  IDO  Itthanii. 
idenU  kindly  birDDr  r  - 


roke ;  prenure  on  piBton  = 
um  ^  lixt. ;  3pHd  gf  ropi 

eonB  al  our  able  correapoi 

]— Oleaninr  Priam  of  Binocular  Kloro- 

iphngm  (vltb  a  moni  bilgbtly  llluidliuitn]  Selc 
r  the  ey«plem.  Hence,  il  appe&n  to  mtf  tbej 
'  how  to  get  at  tfae  pdaDi  to  cleaD  it.    Can  any  0I 

]— Csntre  Ssaonds  Watoh.  —  Will  lomi 

I  with  theacFODdi  hind  In  Ihe  oniloaiypiaitloo  1 


1-Elllptiiua  Ptxeboz.~To  "fiosw 

inHure  of  aa  elliptical  Que,  lltft.  long.Jfl. 

p,  ami  lio.  thick  i  no  snppona  In  cbe  tine.     In 

ip  00  thli  iobjeot  la  Mallet'4  work.  I  oame  upon 

ola  D  ^ .     When:  D  j^nals  mebu  did 

maf or  aiifl  ftnd  t)i  equals  minor  airls.    Ini 


Tuinrd  get) ;  t 


led  nlpe,  and 


I— Bxttaotinff  BilTer.— Will  any  n 

roptningioftboj 


limallg™in«:thBO 


iireaof  Jin.  IDlln.! 


■■tan,)|lii.l>r111ii.;web,41n.tlilek;  ipue  on 
iM\  His.  bj  1^.  bj  Jlo.  thiok.~J.  A.  P. 

— """—  ™»T.— Prnm  vtat o^a; U UwbiM 
«  -  -n  eu  It  to  obtattH* '    "^' 

^  ofdtMlayT— aoow 

Lena.— Wta 


>  Mr.  Bottosk.  —  [  have 
el  ails.  dia.  on'a  pulley  Hi 


limj^  and  will  Mtna  form  at  arc  [[imp  aa  dmcribed  t 
In  "  BxperimeDti  with  Uyaamo  "  do  for  the  lame  7  ] 
•tat» jnwBr  rEqalred  and  rumlDtloni  B(  dynamo  pec  i 

[17DeT.]-To  Hr.  S.  Bottono.-lam  malting  o  imall 


I.  wound  with 

what  alae  avght  1 1 
■I  c-p.  lauifl  might 


[t7M8.]-Soiew-Onttin». 

and  Bnlahed  wi&  the  tool  or  I 
WoDld  thef  be  light  If  thay  were  llnlibe 
been  tapped,  or  to  a  templet  on  lop  ot 


Shonlil  thay  be  cut 
read  ?— Scniw- 


[(7980.]— Bntomologlaal.— While  hunting  along 

lo  be  lepidopMtoQi  egga,  I  at  once  cut  Ihem  aSand  boii. 

pillars,  hair  abort.  Dodlct  blacC  jellow  ttrlpei  along  bnc. 

box,  Dorering  over  wilb  a  ehaet  of  glaie.  A  day  or  tw 
bfterwajdil  found  oue  of  thetKlcrpllIanbadcbaingciliit 
a  blaok-ipotted  angular  cbryaalia,  suspended  around  th 
middle  by  a  lUkcD  tbntnd.  The  other  bad,  to  my  lutprlii 
depoaltnlDn  tbenndatilde  of  tbe  gUim  a  mua  ofyelloi 
egg-lUce  looking  bodlei— In  tict.  in  >Tery  reapect  identtn 


[I79)0.'|— LimaliKbt  and  IdtntCTD.— Will  lome. 
n  old  AUlfecrlber  Che  btat  way  to  manege  tbe  lime  turning 


Coloor    TflBU   for    Stryobnln.— Some   vorj 
deliosU  tests  fur  Btryohiiiik  have  been  pnblished  in 
■'       rliarmanaiicn!    Becon!     by     Mr.    Hinadale. 
Boceria  aiide  ii  a  powerfui  oxidising  agent,  and 
was    introduced    by    Boonensohein  u  a   test   for 
alkaloid*.      It    is     enaHy     prepared      by    lilt- 
ing     ceroDs      oxalate      in      on      open     cruoible. 
Mr.  Hinsdale  prepares   it  for  testing  by  mixing 
-"-— '     ---—"-     -•     a     gmin      with      fiyfl     or 
acid.     The    hydiated 
manganese      i»      fonnd     uao     to 
delioate  as  a  test  tbaa  the  ordinary 
peroxide  in  fragnicnti.  Wenidl'sDietbod  of  testing 
with  permanganate  of  potaeh  ie  to  dissolve  1  pan 
--  S,OUa  parts  of  snlphuiic  acid.     With  the  oeroso 
•^  oxide  the  purple,  pink,  and  red  play  of  colonn 
^*vohnia  produces  are  very  diatioot,  and  thi 
T  lasts  a   much  longer  time   than  whec 
11;  other  rsBgent. 


1.  K-Ktiq. 
I(  1.  q.B  sq. 


HOnOEa  TO  CORRBaPONDENTS. 
COKRKCT  solatlosi  u>  KS,  by  U.  Flsoa  ;  to  Ml,  bj  E.  B. 

B.  P.-. Thanks  for  problem. 

J.  P.  T.— We  shall  bepl«aeil  toineect  correcled  TcraioB. 


Ions.    Purity   or   Uatea, 
a    ot   Black   King,   and 


my   of    Force  Employn 
Solrar^  orltielBms,  and  It  Is  to 
m  genent  and  frequent. 


n  {T  polntJ)  :  Xo.  Sl»,  "  Beaplce  FInem 

— " through  {3>;  No.  937,  "%■ 

is(«);  KD.S3B.  "Ideea-ni 
.—jtive  and  marred  by  dnali  (1) ;  No.  Bll,  "  Beware  1 
n  Dog,"  rather  heaTj,  with  ordlnaiT  oare  the  mniillii 


Vlctls,"  pleasing  and  Ingenlons  (1 


try  pretty,  a  path  with  maaa  on  ritbn  side  (oj) :  Hi 
Tbe  Four  Enighla.''  of  aTsnin  iinnt,lbe  dnab  are 
that  detracUre  CH) :  If 0.  H^  "  Ant  Ylnoere  Aut  ~ 


Morl,- 


re^uds  economy  of  foroe  171) ;  No.  MS.^ Fhono."  unl  and 
well  Eonstnirlad  (t4) ;  iro-Btl, "  Tbe  way  the  Wind  Blows." 
an  111  wind  whlspan,  a  little  abore  average  merit,  yet  itlll 
tliere  should  be  a  greater  Tarlety  ol  nutei  cDoslderloB  the 
number  ot  pieoea  engaged  (14);  No.  Btl,  "Besplce  Flnem  " 
(Ind).  a  neat,  though  ilmple,  stratagem  (»>;   No.  BM, 

ot  dlflleult,  b'ut°Tery  nkoly  arninged  '(1);  No.  MO, 
BesploePinem'-<3id),  Rachiell  aa  elegantly  dcelgned 
Btiahtgem,  ■■  beaatlful  for  oyer  "  (8). 
Prl»  Award. 
1st  prise,  £1,  "  Reapl™  Flnem  "  (tod),  No.  960 ;  Ind  prlie, 
Aut  Vlnwre  Aut  Mori,"  No.  »47,  Bamr'a  ■'Cha» 
'roblenii";3rdpriao."I«nthe,"  No.  961.  Chesa  diagiam 
tamp,  presented  by  Mr.  BrigKS :  *tb  prise,  "  Tm-Io.  '  No, 

Oct.  31th.  lees.  '         FlUHi:is'cilSJlLK9  COLUHS. 

WE  propose  shortly  lo  pnblish  the  oamcaaf  the  prlio- 


AlKALOIDS,  like  dogs,  appear  to  be  having 
their  day,  M.  Tnyagopu  has  citraoted  an  alka- 
loid from  piekled  cabbage.  Tho  hydroohloratc  of 
this  base  docs  not  cause  intclloctual  or  sensory  dis- 
turbances i  but  it  paralyses  the  Taso-tnotor  centres 
uf  the  medulla  as  well  as  the  cardiac  fibres  of  the 
vngas.  M,  Tnyagopu  a«ett«  that  the  new  alkaloid 
suppresses  tho  delitinia  due  to  prolonged  abase  of 
uloohol.  Thja  may  point  to  a  iww  me  for  qiBtclx^ 
cahbag  e. — Lancet,. 
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ANSWERS  TO  OOBEXSPOHDZNTS. 

EDlTOa 


tiai/iom  ihenldht  addrruft 


HINTS  JO 

1.  Write  on  one  Aie  of  the  Dtpor  onlj.  uiA  pat  dnwlne 
for  UlDetr^tioDB  on  HiwrnU  Jtif  ci-»  {if  paper.    S.  Pot  title 

■■  well  u  tfar  litlrfl  of  Ehc  iiueiie4  to  vblob  tber«pliei 
nfrr.    \  No  cLarge  la  mmle  for  Inserting  Letten,  qamee, 

mumfBctnren  or  normpiuiijmlv,  or  wlicie  toola  or  of 
vtlcln  rvb  be  jmrctiaivJ,  ra  K'pUci  jiiv-luif  eocli  Infon 
UotiifVinot  be  Iruerird  eE4*ept  u  HjlTertlw-TQCDtA,    t. 

1<  Uawcrcil  tfarDUfb  tbp   pnAt.    0.  I^ttCn  eeut  to  cm 


BlectnvDupnotji :  Nob.  77?. 
FbIwis  Uijilng  :  Kon.  Ni,  041.  M 

BilTW-pl»tl^  ; 'KO,  1,1»»,  iJjlU. 

TunlitH  :  Hia.  478,  tl»,  S7e,  713, ; 

The  follovliip  u« 'tbe  Initial!,  £i 


Wfdawiij  erenlnj 


MoUUet.— a.MOKHOft.- J.  C.  L.-J.  J.  H.-B-i».-M. 
AikwrtKhl.— O.  C»lTer.-F.  T.B.— A  PlninhftPw.  H. 
Thnrlo*.— S.  a  P,— L.  a.-J.  K,— K.  A.  W.—amd-mt,— 
T.  B.  EAitoiL—BowlliiB.— H.  A.  Wawcll.-G.  Fo'er. 
H.T.K.O.  IThrreHTT  Knuuiy  gooilicorkltbiitthercnlir 
would  bo  [nTldlout,  itid  niM  in  >dTcnJ«F'n>ciit.>— 
AranAsBQUM'iRYCsiiKisslni;.  (Sininlct'B" W»tch. 
nuker'i  Huidbook"— J.  Trlpplin.  i<«tlnt'i-bulldliiini 
B.C.— !•  %  Islrl}-  complttc  pmctlnl  Imtlw.  slrliiir  more 
tbM  JOD  really  wimt.  priee  about  ]3i>.«ii:  Urillcn'a 
*■  Watcli  and  Olockmakii'ii  Haoilbook  "—the  anttaor, 
Horolo«leal  IiwtltDte,  ILG^ii  aim  a  ITactlcal  Morfc. 
iirlKla.  Tlitre li alio •  " Watrh Kepaln'ri' Huidtxiok." 

Both  the  WalthamuidlLc  Watrrboiy  Compouy  publliti 
IlliutraUd  paiupbleU,  to  believe,  but  their  woolditot  be 


(The  Cai 


.._ ....  QuttaperutiA  ai.^  ^ 

lunilee,  la  Vole.  XXXI.  uul  XXXIL.  w 
good  deal  ol  IcIorniiUiuii.    They  mre 


"  Domcetio  Beetrlclij, 
"Wrlnkka  in  Bier— '- 


.)— KEwEUBiCBiUEH.Mertlord.  (He 
tlo  Beetrlclij,"  hy  Wh    ■  ■  " 

in  Sleotilc  LlKhtl] 


tLrouflh  Ivcl 


jonr  pur|Kae.>--Ai.F.  Kodeiits.    (^ 
emteat  Dumber  that  nn  be  printed. 

enoDfrh } to  print  tttocopleatide  t>y  «] 
B7.  KfMI  covin    per   hour   fniir 

moltea  tine  the    top  ol  shlch  L 

immonluD  la  the  ilnc.>— CRIUIO.VK 
l.OU.an.lIhe  ladlco  Kmnsll.v.  loi 

•■™Un™ftkln.t  L 11  vrif'an.!  i^ 
which  mar  ■«!  vDn.)— DulbKRitl 


BW.I-KOTICK.     (For    Di;lciiuer,™Bre    p!'   «J,  Vol. 
[XXTIL,  pp.  5T,  IW.  Vol.  X.YXVI.  nnd  Die  ludlfpn.)  - 


OLTEnUUUkKKHN.    (I'ur  artU'lrn 

terk  nnmbcrH,    You  can  purchuK  il  n 

with  proper  (ZfrooadlDj^  malertal.    Poet  m 


^B-CMt  BDd  widnt. 

wrioratloB  1^  ihraibcd  In  mu^  of  thecj . ^.    . 

Thi'  artkkj  on  (^rt  nnil  WbwImnkliufapiAnFdlnVol 
XXXII. tn XXXVI. nmmarintr wllii  Sn.Kia.'^—AvlL- 
TKriL  lUMoXTof ilieclK«pn>*iitlHlull9,>ln^tT0rtu- 
EoUier.  •m.'hu  nil  i4  n-rmuu!,  !i»#aini>.  lnTinuubC.  lunni- 
der,th)inc.clon..<tt.V-.(JnAllHK.HllllBom>orHieuiiiiij- 

wl'nmw  ink  ji.">-1V.  Jl!    (»  J  *'  '■i't  'iw^m^hii™' 


•,  It  *nuld  bo  lien,  pechapi.  to 


'-tk)i.i>En-  (Unfit  bo  bnufiil  with  ^ijeltdr  ondabloi 
pipe.  The  eitf^n  of  tlie  copper  •honid  be  hrougtit  near 
to  i  red  lieat.  See  Indict*.)-  TOHY.  (New  plna  u 
be  put  In.    5eo  Indlret.    Any  of  iLe  lar^  todkIcoI  1 


qncrii  >  la  loo  mncb.    Wliy  not  applr  direil  lo  Uie  aecre- 
tjiry  ot  the    coiniBnj  ?)— Nki,'»  hraiiT.     (The   brat 

jrrouiidup  and  mlicd  irith   hcfl   tuirl   ri.pal  vamiali. 

dal  about  It  In  bick  voluni«.(~J.  E-SAISSBl'ltv.  (Too 


XXXVI.:  p.  tea,  Vol.  XXXIX.,  and  theln£cta  iienr- 
ralif.)— Hal  [.SABLE.  iTtaere  ia  mocli  about  maltcnble 
can  Iron  in  back  tolnmca  -for  Initance,  Tol.  XL.  p.  3U3, 
Vol.  XXXVIl,  p.  eu.  Tliere  la  iafonvatlon  on  the 
nbjcct  in  Dioet  of  the  teilbooka  of  metalluivy.)— 
BTHVRIA    (It  ii  made  of  glae  rendered  iiuolnble  by 


tnck  niimbcTi,  in  which  all  your  queiiq  Iutc  been 
fuaTerefl  many  timea.  procure  one  of  the  cheap  guJdea  to 
photogiaphy.)- As  OloWktPlatk  Wokkkh.   (Tliert 

you  hare  tried.)— J.  Cor-cnTT.(W!iat  eanircdowlth  lt'( 

tlme.>-^<:oNaTiitTEi'i<sc'HTDEi(.  (Patent  ilze  (at  any 
Dll-ihop)  or  gclatiniidlHolTed  In  water.    Eee  Iliat  the 

IwocoatJOf  pawrTamiah.)— ClVETTA  VeHC    (Try  the 

ilreadyhaTe  the  requialte  plant — proper  eoppera.  Tata, 


!mpt  to  ilye  by  th 


to  the 


tercit  who  orl^catAl  the  eipreeafon.)  Jso.  Biuiii.iiV. 
(The  mercurial  proccaa  woe  recently  dFaeribed,  and  (he 
■llTcrlDE  in  many  bark  nonibeia,  3.  To  dren  aheepeklni 
Inu  mati  lea  p.  <31,  Vol,  XXXVII,)— CETKWiVii.  (For 
BO-c«lied  ielf-actina  fornilaloa,  ace  Nt«.  i&9.  6H2.  ROl, 

atwlf  the  effect  produced  *lll  tie  JtuI  the  htuc.  proviiled 
thepatleuC  haa  (allh.  J,  I'tinoded  quaru  miied  with 
watct-glasa.)- P.  (Bee  an  articlE  in  No.  937,  p.  378,  and 
look  through  the  indlcca  far  rclcrencei  to  ifieauhjeot. 

tiling  that  will  keep  s  spring  contact  a^y  from  lla 
Uffl  point  will  [lo.    Ono  wivi  llluetr.ited  In  No.  I,(W3.)— 


Fr«im-nlly  alntod  t* 


:    Telcphom 


1,  VoL  XXXIV.)-W. 


leeinlly  Olaclalmef  aari 


(■"(illktfaTelcphiine."  a.-Thc  Dynamo,"  by  Mr. 
p,  eunnnraeed  ill  Ko.  WO.  J.  Severn!  reolpea  (or 
iDB  wcid  In  back  volomcajwfl  p.  171,  Vol. 
'lll.iuii.  IB,  [It,  laa.  Vol  XXXVII,  and  the 
I.  4.  I' leilune  by  DsingaMlmhiUoIlndlsrnhbcr 
ilpliUhfOl  csrbial)— F.l.  HHUWH.  (.Ityoueon- 
lu  ealaloBOf  liaueil  ta  Crwhy  Loekwuod  nud  Co- 
ne»-  Hall-<?oiin.EX.'.youwl]tlliidiaTi»a1wurkaof 

laiotakEaiookatiome 
III,  ami  mudily  to  null. 


i]KT    than   ghtaa.)— W.  II.  I 


.    {Yc. 


sgool  la  praoilmlly  thi   .,  , 

foreign  bnilucM  at  all  HimumiaillyJ— T.  <j.    (Ddynii 

1  otigimU  May,  to  In  noil  m  a  jupcr  by  your- 

... ,...._.... _..    — iiijii^n 


niniitlo  win  ioA  su^pendcil  through  a  bote 


Etudlei,''  publlihcd  by  BreUmpf  and 
(AOiiencr.NewgKtf^lreet,  luo.l  Kkelfl 

mlllrevnlvea  bgcawe  the  Cduilibriom  (I 
Htroyed  when  an  afiertnro  allowi  tb« 


rWe  ran  only  icggeA  that  you  fthonl'l : 

mtcble'i  «ddre>s,>-H.  WiLLUU--.  I  H 
rpootable  and  (olTent.    There  miiat  bo  t 

matteriandifniuatillfiet  Doreplv  w.: 
cando,|-X.u:G.  (I.  Aak  itay  of  iLc 
Tertlae  in  Ibe^e  columni.    i.  Kot  aivr 

do.    3.  Wchavpiicitli— "  ■ 


SS^ 


CHABSXS  FOE  ADVXB 


M;nu  n.-5iicu7>a  b   uadv   na   p. 
■  laoainiilnu  b.  uMate  T.oA'"'^ 


TXBH8    OF    8UBSCRIP 

14^1.  nnroM"  tuVriiH*  ur  Bilglnn/^  t:iC  •r': 
Tia  Bitirib.!).  lii  >L  :  I..  Srw  X,alti«t.  O.'. 
IdUIw,   t^nada.  NuTa  Seolia,  ^al-l.   or  any  vi 

l(wt™.JA)l»«ir.Qri[Kj.aflCO.,  ulMl.riitfl 
Be.  aoM.  arThlTliiHi  'ilbllliniH  1-t  inniiiii.*  fM  ■ 


KOIICZ  TO  SUBSCBIE 

ihiilraaliinlltliin  II  iwl  •■>:  ^-  fiiwirVl  m'V.. 


HoUow*y'a  Ointmer'     '•da 
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irons  ON  itibulj:.-!. 

dug  the  foUowin^  notes,  1 
>,  not  so  much  that  my  own  ub- 
serrations  (mode  from  time  to  time)  may  bo 
of  any  special  value  :  but  because  the  sulijout 
seems  one  rather  neglectod  by  amatcurt,  and 
(olthongh  ])erhaTM  dilliciilt}  quite  suited  to 
those  having  moaeratc  apcrturos  at  command, 
and  a  few  notes  made  on  coming  aorou  a 
nebula  (jost  mentioaiui;  its  bearmg  with 
regard  to  faint  stars  on  or  near  the  object) 
ironic,  in  combination  with  other  observa- 
tions, throw  great  light  on  seeming  discreii- 
•ncies  of  descrijition,  and  might  wall  bo  the 
means  of  pointing  out  some  interesting 
ob«Qge  in  their  bodies. 

In  the  observation  of  nebulffi  there  ore 

aeTeral  poiata  which,  although  perhaps   not 

'    new  to  obeervbTS  accustomed  to  the  subject, 

I  may  perhaps  be  excused  in  bringing  before 

; ,    those  less  familiar  with  the  same. 

First  of  all,  for  largo  and  diffused  maeaes 

of  nebulosity,  the  clcarnoss  of  the   air   and 

gB  Btce  of  field  of  view  are  of  more  importance 

than  the  aperture  used,  always  suppuniiis  that 

Uie  telescope  is  cumjiotent  to  deal  wiUi  the 

-^..  object.    Thus  a  luminous  sight  will  render 

J  t  the  use  of  a  large  iustrument   of  very  little 

^.  advantage  over  a  much  smaller  one,  although 

with   the  former   many  small   ulart  mav  be 

'  aeen  not  visible  with  the  latter,  especially  if 

the  <iir  II  slouli/.    Tiio  alleged  invisibility  of 

.tiie  Uerope  Nobula  in  the  Urge  instruments 

'  of  Follcowa  and  Washington  is  no  donbt  due 

to  want  of  contrast,  anif  tlio  almost  impw- 

aibility  of   getting   a  xufliciently  largo  field. 

■J-  But  I  am  not  aw.iro  that  any  very  gjteciat 

7  low  eyepieces  have  been  tried  on  these  tclc- 

fictipea  'f     As  regards  field,  one  might  bring  to 

Xiund  the   somowhat  analogous  ease   of  the 

'   fail  of  n  bright  comet,  the  rxlent  of  which  is 

^ar  moi'd  easily  fixed  with  the  naiceil  eye  than 

-with   tlio  tolescope  ;  of   couree  this   is  only 

•tlbB  caao  where  the   <ibject  does   not   require 

•' »aiagnif ying  io  rundor  it  visible. 

Secondly-,  as  maai'ds  magnifying  power. 
£il  viewing  the  details  of  the  object,  and 
^tfpecuilly  in  the  detection  of  minute  stars  in 
^  ucbuiusity,  this  is  of  extreme  importance. 
^Ef  ibc  power  is  loo  loie,  tho  bright  ground 
V^iU  bo  too  brii/ht,  and  tho  dilforence  in 
brightness  of,  or  the  existence  of  faint 
po>nta  of  light  in,  the  nebula  will  be  lost  to 
^i^"^.  A  curtoiu  proportion  of  magnifying 
Bo  apertorc  is  essential,  and  thus  it  may 
*yg*pan  that  a  bright  nebula  would  show 
■■*«ail  in  atruoturo,  and  perha|ia  a  small  stel- 
•^  nucleus  with  a  certain  power  (say  HO)  on 
^J™in-  aperture,  which  would  only  appear  a 
«T»etui«loB  glow  with  the  same  power  on 
'****'-  Doubtlms,  a  false  appearance  of  small 
™^^^,  or  apparent  resolvability,  may  obtain 
•■*«  an  aporturo  only  just  sufficient  to  deal 
E^~"  the  object  observed,  as  a  very  slight 
^^^Wonec  in  brightness  of  tho  differoiit  parts 
T~   Job  nebula  may  at  times  bo  so  uncertain 

ti?  **"  mistaken  for  a  ular  just  yliui/iKinl. 

^^™fairdly,  somo  attention   must  be  paid  to 

^P*  manner  of  using  the  eye  in  the  ooserva- 

^gn  oi  exceidhif/li/  /,iuU  and  tHjHcalt  nhjecls. 

^^^rtizmlly,  tho  cj-e  must  be  free  from  tlie  cx- 

'^**»nont  of  a  bright  light  ;  but,  paradoxical 

It  may  seem,  Iliave  found  that  kocpiiig  the 

*  m  uf/trdorkneKs  in  detrimental  U>  its  most 

~»tiTB   condition,   a   very    faint,  diffused 

%  «nah  M  one  gets  from  the  sky  on  a  dark, 

"""H,  toeps  the  eye  in  better  condition 

Vatall.    Probkbly  tiw«  mv  be 

'HDtedaatobM   — —- 

:  but  it  woold 
■^   the  (^ 


gt»tion  produces  a  sort  of  amaurosi^i  in  a  very 
mild  form,  and  this  especially  in  wearied 
status  of  the  mind.  Of  courxc,  I  need  not 
bore  mention  the  well-known  jiractici 
oliUquf  or  iirrrli-d  vision  in  i-cndcnng  a  faint 
object  miiru  visible  ;  bnt  I  hiive  found  tliat 
slowly  moving  the  eye  all  round  tho  Hold 
for  better  than  steady  g^iingi  and  fre'[Uontly 
will  render  a  very  faint  object  visible  when 
ordinary  steady  virion  lias  failoil  to  do  so. 

As  regards  the  siio  of  tlio  instrument  suit- 
able for  the  observation  of  those  objects,  of 
course  the  larger  the  njiertnrc  tho  better  ;  but 
A  skilful  and  intelligent  user  of  oven  a 
moderate  ajfurturc  will  by  no  moans  be  with- 
out result,  and  should  tho  following  notes  be 
the  means  of  some  of  our  roodera  jfiving 
more  attention  to  ncbulic,  and  a  desire  to 
follow  in  the  footsteps  of  such  great  masters 
in  this  field  as  the  HcrschoLt  and  D'Ari-cst, 
I  sliall  foul  only  too  well  repaid.  No  doubt 
the  subject  is  difficult,  the  majority  of  the 
objects  being  faint  and  oImcufo  ;  but  the 
very  obscurity  of  the  subject,  and  the  little 
we  know  of  theao  bodies,  will  be  an  induce- 
ment, I  trust,"  to  somo  wjalons  young  ob- 
servers to  pcreevere  in  this  line  of  lesearch. 
Let  mo  impress  on  these  once  more  the  im- 
portance of  stating  in  their  notes  the  aperture 
and  power  used.  In  confirmation  of  this 
importance,  I  ntty  mention  that  as  reg  ' 
the  Andromeda  Nebula,  I  notice  that  or 
lOin.  at  present,  the  aspect  of  tho  nebula 
with  my  lowest  power  ((JO)  gives  rery  little 
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sign  of  any  star,  and  looks  only,  perhaps,  i 

little  bright«r  at  the  centre  than  formerly 
but  with  300  the  star  and  nucleus  are  seen  at 

No  order  is  followed  in  the  nebulae  men- 
tioned, and  nndor  each  I  have  put  togethoi 
all  the  ofaHTvations  of  the  objects  I  have 
mode.  An  attemjited  review  uf  this  kind 
must  necessarily  be  slow,  from  the  few 
opportunities,  as  regards  absence  of  uim^n- 
light,  cloar  weather,  and  uncertainty  of  time 
at  disposal.  The  sky  of  late  years,  too,  I 
have  thought  not  so  fine  *n  formerly,  irre- 
siieotivc  of  teeather ;  and  this  I  see  lias  been 
also  noticed  by  the  American  oljservors  sinoe 
the  rod  glows  of  1863. 

I  have  given,  for  facility  of  iduntifi cation, 
the  number  in  Kir  John  Horschel's  tieiiriiil 
CatutiHfuc  of  18W  CG.  C).  and  followed  tliis 
by  the  more  generally  -  known  synonym, 
where  such  exists. 

(i.  C.  4.373  (37  \i  IV.  Drawmis)  1877. 
!May  \o. — It  bears  power  well,  and  looks 
bright  with  :-W0.  with  which  power  its  light 
docs  not  appear  eijuable.  ap|>ai'unlly  mottled  : 
::  13-iimg.  stir  at  some  distance  N.,  arid  a 
HOnpiciuii  of  an  rxcriairilii  niinute  point  ou 
tbeprecodrng  tilgeot  thu  nebula;  aperture 
used  Tin. 

1884,  Sejit.  I3th  (aperture  lOin.)— Voo" 
blight  with  all  powers  from  80  to  720  :  a 
U  mag.  star  a  short  dintince  N.,  aluut 
^Uiun.  ef  the  nebuhi.  suspicion  of  a  very 
^M  itar  on  the  n.p.  c<lge  of  nub.   Could  see 


no  tltlUtr  uueltius  as  diatingui^liwl  fr^mi  tho 
bright,  nearly  wjual  light,  of  tho  nebclosity  ; 
but  fancied  with  IWD  somo  condensation  on 
ct^ntre.  The  companion  utar  seems  noarer 
than  I  have  ih-n-n>  it  in  1^77,  when  I  colled 
it  1^)  mag. 

D' Arrest  Ray'  :  ■■  -pi."-./  yicu/i'-  i.itn-  ndmlat.'' 
Bird,  in  lti(>3.  with  lliiii.  mirror,  nucleus 
like  lU.miig.  star.  So  Knott.  Brodie  :  "  Very 
curious  t  there  is  a  bright  star  in  the  centre 
of  the  nebula,  which  ap[iears  to  liavo  escaped 
Smyth."  Webb  docs  not  mention  seeii^ 
central  star.  1  certainly  saw  no  star  in  the 
centre,  although  I  olwerved  it  carrfuUy  on 
the  two  occasions  ijbove,  but  noted  the  ap- 
parent faint  point  on  /i.  edge  in  both 
observations. 

U.  C.  1137  (i>\\  ^^.  I.  Aurigic);  1871), 
Oct.  IB;  7in.  —  Exaniinoil  the  nebula 
attentively  with  high  powers.  Tho  starv 
are  not  easily  seen,  and  np)icar  nebu- 
lous, Scvoiaf  .excessively  faint  points 
of  light  ai-c  .wattured  about  the  vicinity 
of  the  nebutiMity,  especially  one  just 
I),  the  nebula,  alto  one  n/.  'Hie  nebnla  is 
described  by  H.  in  the  (1.  C.  as  }ar;ir.  It  is 
certainl)-  not  so  now.  the  whole  extent  of  tbe 
nebulosity  not  oxueoding  40'',  neither  is  it 
brighl.  The  triangle  of  small  stars  giving  it 
the  bright  aapeci.  With  low  powers  it  looks 
like  Otii  mag.  star  ii  little  out  of  focus. 

1885,  Oct.  3  ( I  Oin.)— Observed  the  nehuhk 
with  various  powers.  The  nobniositjy  is 
amall  in  extent,  and  only  moderately  liright. 
It  is  not  easy  to  see  ihmrimglr.  of  stars  in  it. 
It  now  appears  at  firat  sight  as  a  faint  10  mag. 
double  star  in  a  mist :  but  with  attontion  the 
fainter  one  Is  made  out  ii-p.  the  othci's,  and 
making  up  an  cquilattr.il  triangle,  a  susjiicion 
of  a  very  faint  star  just  i./i.  the  more  southern 
one  ;  examined  with  powei-s  lOtJ,  i'M,  and 
000.  The  diameter  of  thu  nebula  does  not 
.seem  more  tliao  about  HO". 


rounding  a  triple  stai'.  Webb  sjy-s  :  "Haie 
Hurroundiiig  4  minute  sliira  "  (Iijin.  speculum). 
E.  of  Ross  and  D'Anv-st  .'i.  Bi-odie  remarks  : 
"  Very  faiut  :  not  !x;.mi1\  able  in  any  onlinary 
tolescope." 

(i.e.  ai8  (near  ,<  Andromcdae).  1874, 
Nov.  'Jtb  (apwturo  tijin.) — Tho  nebula 
L-loaely  ii.)>.  ;i  Andi-omodin  appeared  with 
a  [lower  of  2.'i0,  to  be  resolved  into  glittering 
mass  of  minutu  points  of  light,  very  con- 
densed in  centre,  and  running  nut  into  curved 
tays  of  minute  stars  in  a  spiral  manner  of 
arrangement. 

187(i,  Oct.  15th  (aperture  7tin.) — I  again 
oliMrved  the  nebula.  It  most  certainly  in 
a  cluster.  The  stars  run  out  into  curved 
riiys  ;  but  there  appears  to  be  .t  sn-omi 
rinuleiimilinn,  a  Little  «/.  thepriiicijial  nucleus. 
>^  Androme«^  must  be  out  of  the  field,  :is  its 
glare  is  quite  unfitted  for  tbe  detection  of 
Qiese  faint  details.     Power  used,  ■JOII. 

1882,  Sept.  10th  (aperture  lOin.)— Night 
uot  very  clear,  sky  luminous,  nebula  rcHolv- 
able.  Strong  condensation  in  i-i'ntre,  and  a 
second  nucleus  »,/'.,  but  sometimes  appearing 
like  a  star  ;  an  exceedingly  faint  star  north  a 
little  following,  which  n-as  {iroccoded  by 
another  faint  Htar  somewhat  .-u  in  '.bo  Fig. 
Some  still  fainter  stars  in  the  field.  (Power, 
;-iuO). 

'llf»2.  Sept.  I2-I;t  (lOui.l— In  a  >ho]-.  view 
of  tltouebuIa(withabout300)the^iiLi'«./tho 
uebula  was  conspicuous  :  but  I  did  nut 
notice  the  one  pruoodiug  it,  mentioiitxl  <iu 
the  loth,  although  the  latter  then  appeared 
the  more  easily  seen.  The  niliula  "ivined 
rtwolvahle  witli'thii  |K>wor.  altli'nig'.i  thu  sky 
v,".m  misty  and  tnminons. 

D' Arrest  says  i>V  tliix  objuot.  with  the  i  lin. 
Co|Klnllt^,'un  'ofiactor,  Aug.  L*7,  l«li."i  : 
'•  LiiminiKki.  i-iituinla.  miijnsi'nls.  am.<  "  cum 
nucloo  =  *ll  iiw^i.  An  solubilis  sit.  nucne, 
peuitins  cxaminundum  "  ;  aLu>,  on  Aug.  29. 
lHli2,  ho  mentions  a  star.  -  14  ma;,-ii..  n)  di*- 
taiis,  bottjam  vci*4us."     I   vaa.")  xsiTOsii.'CtaS.'V 
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knew  nothing  of  these  obserrations  till  after 
making  my  own,  so  that  I  resolv^  the  object 

aoite  independently.  This  nebula  is  not  in 
le  '*  Cycle."  The  description  in  the  general 
Catalogue  mentions  no  star,  or  any  evidence 
of  resolvability. 

Champion  Hill.  Herbert  Ingall. 


BB7IEWS. 

Patent  Laws  of  the  Worlds  CoUected,  Edited^ 
and  Indexed.  By  Alfred  Carpmakl, 
Solicitor,  and  Edward  Carpmael,  B.A., 
Patent  Agent.    London  :  Clowes  and  Son. 

INVENTORS,  patent  agents,  and  all  con- 
cerned in  knowing  something  of  the 
patent  laws  of  the  various  civilised  countries 
will  thank  the  Messrs.  Carpmael  for  the 
volume  in  which  they  have  carefully  digested 
the  patent  laws  of  the  world.  The  texts  of 
colonial  laws  and  transitions  of  foreign 
laws  were  formerly  published  by  the  Com- 
missioners of  Patents  ;  but  some  years  ago 
tke  publication  was  discontinued,  and  now 
many  of  the  most  important  laws  are  out  of 
print,  while  the  office  continues  to  sell  its 
^•Id  stock  of  repealed  enactments  without  any 
warning  that  they  are  no  longer  in  force. 
Abstracts  of  the  patent  laws  of  the  principal 
countries  have  been  issued  in  book  form,  and 
.  are,  as  a  rule,  carefully  compiled  ;  but  ab- 
stracts are  not  satisfactory  to  the  patent 
agent  or  solicitor  who  has  to  advise  on  points 
of  detail.  Messrs.  Carpmael  are  fully  aware 
that  their  work  cannot  be  considered  perfect ; 
l>ut  they  have  endeavoured  to  fill  up  all  gaps, 
and  have  had  all  the  translations  carefully 
revised,  and  they  promise  tiiat  if  others  will 
assist  them  with  additions  and  corrections, 
■they  will  at  a  future  time  make  the  work 
one  step  nearer  [lerfection. 


probationers  may  have  a  textbook  for  their 
instruction,  and  as  a  book  for  ready  reference 
by  those  engaged  in  the  service.  It  is  based 
on  the  substance  of  papers  on  technical  sub- 
jects set  by  the  author  at  the  general  exami- 
nations of  the  Indian  Telegraph  Department, 
and  includes  a  general  description  of  those 
batteries,  instruments,  and  circuits  with 
which  the  telegraph  official  may  have  to  deal, 
their  faults  and  the  remedies  ;  the  conser- 
vancy and  modes  of  testing  lines,  &c,  ;  the 
electrical  phenomena  which  interfere  with 
working,  and,  in  short,  the  whole  art  of  tele- 
graphy. Unnecessary  details  are  omitted  ; 
but  principles  are  explained  fully,  and  in 
language  which  will  be  found  intelligible  by 
all  classes  of  readers. 


light.  It  will  be  useful  to  anyone  who  wants 
to  nnderstand  the  main  features  of  electric 

lighting. A   Practical    Guide    to   Frenc}/ 

Polishing,  by  a  Practical  IVIax  fLondon : 
Wjnnan  and  Sons),  is  the  best  work  on  the 
subject :  it  is  really  practical,  and  deals  with 
graining,     staining,    japanning,     and    other 

Srocesses    which    come   within    the  even- 
ay     work     of     the     furniture      builder. 
This  Marine  Steam  Engine,  by  RiCHAko 


Sennett,  B.N.  (London  :  LozigmaDs),  is  the 
second  edition  of  a  work  which  met  with  a 
cordial  reception  when  first  published  three 
years  ago.  The  demand  for  the  secoiid 
edition  came  somewhat  unexpectedly  upun 
the  author,  and  he  has  been  unable  to  revise 
work  to  any  great  extent  ;  but  he  h» 


the 
We  have  also  received  The  Mathematical  I  added  information  on  triple  expansion  en- 


Sj^ecfru/n  Analysf.^.    By  Dr.  H.  Schellex. 
London  :  Longmans. 

The  late  Dr.  H.  Schellen's  famous  work  on 
'* Spectrum  Analysis"  is  familiar  to  most 
students  throughout  the  world,  and  in  its 
English  dress,  as  translated  by  the  Misses 
Jane  and  Caroline  Lassell,  has  been  well  read 
by  many  in  this  country.  The  first  English 
edition  was  published  in  1872,  and  was  edited 
by  Dr.  Huggins.  It  was  translated  from  the 
second  German  edition,  and  at  the  time  was 
fairly  abreast  of  what  is  known  in  connection 
"with  spectrum  analysis.  Since  then,  how- 
ever, tnis  fascinating  branch  of  research  has 
proeressed  apace,  and  the  late  Dr.  Schellen 
set  himself  the  ta^k  of  entirely  reconstructing 
his  work.  Illness  compelled  him  to  call  to 
^liis  assistance  Mr.  H.  J.  Klein,  and  the 
translators  have  obtained  the  help  of  Capt. 
Abney  as  editor,  in  order  to  reduce  tne 
volume  to  reasonable  limits  by  the  excision 
of  obsolete  or  unnecessary  matter.  The 
editorial  notes,  api)ended  to  the  first  English 
edition  by  Dr.  Huggins,  have  been  incor- 
porated into  the  text  by  Dr.  Schellen,  while 
the  new  matter,  introduced  by  Capt.  Abney 
so  as  to  bring  the  work  as  nearly  as  possible  up 
to  date,  is  indicated  by  brackets.  It  is 
scarcely  necessary  to  say,  then,  that  the  work 
is  the  best  we  have  on  spectrum  analysis  in 
its  application  to  terrestrial  substances  and 
the  pnysical  constitution  of  the  heavenly 
bodies.  Amongst  the  plates  we  may  mention 
the  coloured  chart  of  emission  and  aosorption 
spectra,  and  the  frontispiece,  which  is  an 
enlarged  copy  of  the  Orion  Nebula,  taken  by 
Mr.  Common. 

Manual  of  Telegraphy.    By.  W.  Williams. 
Lonoion  :  Longmans. 

The  author  of  this  work  is  the  superinten- 
dent of  the  Indian  Government  Telegraphs, 
and  has  written  the  manual  by  order  of  the 
Director-General,  so  that  the  stafE  may  have 
a  means  of  self -edu  :ation  in  practical  tele- 
graphy, and  a  primer  and  companion  to  the 
departmental  "  testing  instructions  "  ;  that 


Theory  of  Electricity  and  Magnetism,  by 
H.  W.  Watson,  D.Sc,  F.R.S.,  and  S.  H. 
BuRBURY,  M.A.  (Oxford :  the  Clarendon 
Press),  which  is  Vol.  I.,  dealing  with  electro- 
statics, and  is  intended  as  an  introduction  to, 
or  commentary  upon.  Maxwell's  "  Electricity 
and  Magnetism."  It  states  the  provisionaU^- 
accepted  two-fluid  theory,  and  develops  it 
into  its  mathematical  consequences,  reganiinff 

it,  however,  simply  as  an  hypothesis. A 

Handbook  of  Practical  Telegraphy,  by  B.  S. 
CuLLEY  (London  :  Longmans)  is  the  eighth 
edition  of  this  well-known  textbook,  which 
at  this  period  in  its  life  needs  no  commenda- 
tion. The  author  expresses  his  great  obliga- 
tions to  Mr.  Graves  and  Mr.  Preece  for  help 
in  bringing  the  present  edition  up  to  date. 
Gas  Works,  by  Samuel  Hughes,  re- 
vised and  rewritten  by  William  Bicuards 
(London  :  Crosby  Lockwood  and  Co.)  is  the 
seventh  edition  of  the  well-known  treatise  in 
Weale's  series. j.he  Boiler-Maker* a  Assist- 
ant, by  John  Courtney,  revised  and  edited 
by  D.  K.  Clark  (London  :  Crosby  Lockwood 
and  Co.),  is  the  second  edition  of  a  work 
which  is  useful  to  sheet-metal  workers  gene- 
rally as  well  as  to  boiler-makers. Elemen- 
tary Principles  of  Carpentry,  by  Thomas 
Tredgold  (London  :  Croaby  Lockwood),  is 
the  well-known  '*  small  Tredgold,''  to  which  has 
been  added  a  treatise  on  tfoinery,  the  whole 
edited  by  E.  Wyndham  Tarn,  M.A^  and  in 
this,  the  fourth  edition,  revised  and  extended, 
the  new  rules  for  finding  the  scantlings  of  the 
timbers  of  floors  and  roo&  have  been  taken 

from    the    larger   work. On   Light,    by 

G.  G.  Stok£8,  M.A.,  F.B.S.  (London  :  Mac- 
millam  and  Co.\  is  the  second  course  of  Bur- 
nett Lectures  aelivered  at  Aberdeen  in  1884, 
and  deals  with  **  Light  as  a  means  of  Investi- 
gation.'' Workers  with  the  polanscope  and 
the  spectroscope  will  be  pleased  to  have  Prof. 

Stokes's  lectures  in  this  handy  form. 

Arithmetical  Physics,  Magnetism  and  Elec- 
tricity, by  C.  J.  Woodward,  B.Sc.  (London  : 
Simpkin,  Marshall  and  Co.),  is  a  useful  book 
to  students. The  Art  of  Boot  and  Shoe- 
making,  by  John  Bedford  Lend  (London  : 
Crosby  Lockwood  and  Co.),  is  a  practical 
handbook,  whidi  includes  measurement,  last 
fitting,  cutting  out,  closing,  and  making,  to- 
gether with  a  description  of  some  of  the 
most  approved  machines.  It  will  be  found 
interesting  even  bv  those  who  do  not  wish  to 

learn  the  art  presided  over  by  St.  Crispin. 

illustrated  Lectures  on  Ambulance  Work,  by 
B.  Lawton  Boberts,  M.D.  (London :  H.  K. 
Lewis),  is  a  collection  of  lectures  delivered 
at  sundry  collieries  and  ironworks,  which 
should  be  in  the  office  library  at  all  such 
places,  or  wherever  accidents  are  not  unlikely 
to  occur.  If  only  one  person  at  such  places 
is  acquainted  with  what  may  be  termed 
"  ambulance  work,"  he  can  often  do  much  to 

assist  in  saving  life. Handicraft  for  Handy 

People^  by  an  Amateur  Mechanic  (Dub- 
lin :  Gill  and  Son),  is  a  useful  book  for  those 

who  wish  to  do  things  for  themselves. 

Wrinkles  in  Electric  Lighting,  by  Vincent 
Stephen  (E.  and  F.  N.  Spon),  is  intended 
to  give  engineers  on  shipboard  some  idea  of 
the  manner  in  which  electricity  is  produced 
by  mechanical  means   and   converted  into 


f'nes,  closed  stokeholds  with  forced  dranglit 
c.    It  is  an  exceUent  treatise  for  engineer- 
ing students  and  officers  of  the  Toyvl  navr. 

The  Art  of  Soap-making,  by  Alexandle 

Watt  (London  :  Crosby  Lockwood),  is  the 
second  edition,  carefully  revised,  of  a  work 
which  undoubtedly  supplied  a  want  as  i> 
evidenced  by  the  fact  that  the  first  edioon 
has  so  soon  been  sold.  We  reviewed  it  at 
length  in  Vol.  XXXVIH.,  p.  527. Prac- 
tical Histology  and  Pathology,  by  HEJfEACE 
GiBBEA,  M.D.  (London  :  H.  K.  Lewii).  U 
the  third  edition  of  this  well-known  maniuL 
which  appears  with  a  considerable  quantity 
of  new  matter.  The  staining  methods  ffiTen 
are  those  most  useful  for  the   work  m.  the 

present  day. Solutions  of  the  QueMtom  * 

Magjietism  and  Electricity,  by  F.  K".  Levas- 
DER  (London  :  H.  K.  Lewis),  is  the  second 
edition  of  a  useful  little  work,  which  giro 
solutions  to  the  questions  set  during  the  bs 
quarter  of  a  century  at  the  intermediate  lod 
preliminary  examinations  of  the  University  of 
London. — Practical  Chemistry,  byW.Bn»P£i 
(London :  W.  Isbister,  Limited)  is  the  seonid 
edition  of  a  textbook  for  students  prepazing 

for  the  examinations  in  cheDaJstry. Tv 

Ocean,  by  William  Leiohton  Jordan 
(London  :  Longmans)  is  the  second  edition, 
abridged  and  revised,  of  the  author's  treatise 
on  ocean  currents  and  tides  and  their  catueK.  I 
demonstrating  the  system  of  the  world.  I 
Book  X.,  which  formerly  professed  to  offer  I 
suggestions  only,  now    contains   demonstn-  ■ 

tions  of    the    subject. Interior    Deeon-  I 

tion,  by  Fred  Miller  (London :  Wj-  I 
man  and  Sons)  is  a  practical  treaffie  I 
on  surface  decoration,  with  notes  co  I 
colour,  stencilling,  and  panel  painting,  which 
will  be  useful  to  professional   decorators  aid 

amateurs). Researches  on  Solar  Heat,  by  8. 

P.  Langley  (Washington  :  Govemmeit 
Printing  Office)  is  the  renort  of  the  Mount 
Whitney  Expedition  undertaken  by  tiie 
director  of  the  Allegheny  Observatoir,  the 
principal  features  of  wnich  have  aLretdr 
oeenmade  known.  The  official  report  is  i 
credit  to  all  concerned,  and  to  Uie  Ui- 
Government,  which  does  not  consider  that  i 
scientific  research  has  been  properly  competed 
until  a  fidl  report  has  been  published. — - 
The  Organ  :  its  Compass^  Tablature,  aW 
Short  and  Incomplete  Octaves,  by  J.  W.  WaK- 
MAN,  A.C.O.  (London :  W.  Reeves),  is  tte 
first  written  of  a  series  of  departmentii 
which  are  designed  to  form  a  compreheniiv* 
treatise  on  the  construction,  &c.,  of  dn 
organ.  Our  readers  are  already  familiff 
with  Mr.  Warman's  style  of  treating  lo 
subject,  and  know  how  elaborately  afi 
exhaustively  he    deals    with     every    poiitf 

in  the  construction  of  the  organ. BritA 

Cage  Birds,  Book  of  the  Gout,  Fancy  Pigfiot, 
Poultry  for  Prizes  and  Profit  (London :  L 
Upcott  Gill),  are  parts  of  nicely-printed  tti 
freely-illustrated  handbooks,   which   caadm 
fail  to  be  useful  to  those  interested  in  ^ 
subjects  named.    The  "  Book  of  the  G*' 
will  bo  especially  welcomed.  %%  it  imea  P 
cal  directions  for  the  mai  ^  ^ 

goat,  an  animal  which  l 

fflected. The  Practf 

iy  Jab.  P.   Knigu. 
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r   t    c  .lao  . 


M*"*^'".  and  Co.)  is  a  new  edition  of  a  little 
irork  vhich  we  noticed  soma  years  ago.  It 
is  now  in  its  4Sth   thonsand,   a  fact  which 

rafBcientlytestifiea  to  its  merita. Thr.  Cat- 

Suilder't  Dictionary,  by  M.  N.  Fokney  (New 
Tork  :  Railway  Gazette  o£Gca),  is  a  revised 
Bud  enlarged  edition  of  a  comprehensive 
mimtial  of  car-bnilding,  in  which  every  part, 
to  the  minntcst  detail,  la  illostrated  and 
deKiibed. 

.      Wb  tuiTe  also  to  acknowledge  On  the  Senta- 

•M  of  Tow,   by  H.    L.    F.  Helbholtz, 

dated  by  A.    J.    Ellis,    B^,    F.B.S. 

■^  :    Draught,   far  W.    Phiufbon 

'\>.)  !   nnt  tf^  tf  BamMe 


Gai  Analyiit,  by  Clemens  Winkleb,  tnuu- 
lated  by  O.  Lunge  (John  Van  Voorat)  ;— 
most  of  which  will  be  noticed  at  greater 
length  than  is  uanal  in  this  colnmn. 


THE  AlCATZmi  WORKSHOP.-XII. 

piuilng'  K&ohiiiaK—Tool  Boxaa  (condiiwd). 

THE  tool  box  here  fig;ured  is  the  one  which 
I  have  designed  and  proportioned  for  ose 
with  oar  special  machine.  Here,  aa,  indeed,  in 
most  of  the  other  portions  of  the  work,  good  and 
clean  castings  are  abeolntelj  essential,  not  onl; 
becansa  there  are  oonsIdeTable  stiaining  forces 
at  work,  bnt  because  all  parte  have  to  be  filed 
"T  planed  tme  and  hright.  The  Iion-moiildeT 
"mid  be  infonned  of  the  nse  to  which  thaae 
»  have  to  be    pnt,    so  that  he  may  make 


■pecial  provision   for  casting  them  free  front 
scabs  and  blow-holes,  t'-J 

Before  making  the  patterns  we  must  settle 
whether  the  bei^g-faces  are  to  be  planed  or 
filed.  If  filed,  the  ajlowonce  most  be  cnrtailed 
Bsmnchas  possible,  in  order  to  save  nnneceSBary 
labonr.  I  shonld  not  allow  more  than  ^in  on 
any  faoe  lot  filing,  since  the  work  of  tmeing 
np  a  large  snrlace  by  the  aid  of  a  file  alone 


gaaged,  and  even    calipered  with  the  atmoit 

care,  sinoe  it  ia  vastly  easier  to  manipnlate  the 
wood  than  the  metai.  Bnt  if  the  parte  are  tft 
be  planed,  it  is  necessary  to  allow  more  than 


orjAin.  if  in  a  power  machine. 

Saving  premised  thna  mnob,  I  shall  leave 
my  readers  to  make  their  own  allowanoea 
aooordiagly,  for  filin.^  <«  -^Vsaiai.^.,  wt.'&iK.  ■»■"> 


-21G 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE :  No.  1,077.  Nov.  18, 


may  be,  and  it  Trill  Bimpllf  j  the  details  to  follow 
if  it  be  understood  that  all  dimensionB  given 
in  the  engraviiigB  and  also  in  the  text  are  the 
fiBuhed  Kizeft  of  the  castings  after  they  hare 
been  fitted  together,  and  not  pattern  dimensions 
al  all,  even  though  I  quote  them  when  de- 
soribing  the  patterns.  Thus,  if  I  say  a  plate  is 
^in.  thick,  I  mean  it  is  of  that  thickness  after 
fifing  or  planing,  while  in  reality  the  pattern 
would  be  '  in.  or  an  ^in.  thicker.  And  an  ex- 
amination of  the  views  will  show  what  parts 
must  be  fitted,  and  which  do  not  necessarily 
raqtdre  fitting  allowance.  Practically,  however, 
there  is  no  portion  whatever  of  a  tool  box  which 
is  not  got  up  smooth  and  bright,  either  for 
bearing  surface  or  for  appearance  sake.  But 
the  distinction  oonsiBts  in  this  :  that  parts 
which  have  to  fit  and  slide  over  one  another 
must  be  kept  to  dimensions,  while  those  which 
are  not  bearincr  surfaces,  and  are  only  polished 
for  the  look  of  the  thing,  are  not  so  particular 
as  to  size. 

Take  the  saddle-plate  which  fits  the  cross- 
slide  (Pigs.  117  to  Hi),  A,  and  Fig.  120)  first. 
Its  pattern  is  made  like  the  cnAting,  with  these 
exceptions  : — the  bevelled  strip,  a  »,  is  loosely 
wired  on,  and  the  V-shai)ed  slot,  h  ft,  is  cored 
out.  The  print  e  for  the  slot  may  be  fin  thick, 
and  its  oore-box  is  shown  in  perspective  and  in 
section  in  Fig.  121 .  A  hole  will  be  put  anywhere 
in  the  back  (Fig.  120,  rf),  in  the  circle  of  the  slot 
or  groove  for  the  sliding  in  of  the  bolts,  Fig. 
122.  A  plain  oblong  core  box  Jin.  by  |in.  by 
-7«in.  will  be  provided  for  this  core,  which  will 
be  fastened  by  the  moulder  upon  the  ring  core 
when  the  latter  is  dropped  in  its  place. 

The  object  of   putting  on  the  thin  facings 
is  to  save  unnecessary  fitting  across  that 


e  e 

portion  of  the  saddle  which  falls  between  the 
faces  of  the  cross  slide.  A  narrow  strip,  /,  is 
allowed  to  bridge  across  wide  enough  only  to 
take  the  screw  nut  B,  Fig.  118, 120.  The  stud 
recess  g  may  be  bored  out  in  the  pattern  to 
nearly  the  finished  size. 

The  vertical  guide,  Figs.  1 17  to  1 19,  C,  and  Fig. 
123,  has  its  vee*s  skewered  on  as  usual,  and 
moulds  with  its  outer  or  front  face  down- 
wards ;  the  print  for  the  coring  out  of  the  in- 
ternal recess  for  the  screw  (coring  being  prefer- 
able in  this  instance  to  cutting  out  the  pattern) 
is  put  upon  that  face.  A  section  of  the  pattern, 
Fig.  124,  taken  on  the  line  A  A ;  compared  with 
the  dimensions  on  the  figures  will  render  de- 
scription unnecessary.  The  box  is  perfectly 
plain,  being  rectangular  in  form,  its  dimen- 
sions being  9 gin.  by  l£in.  by  1  Jin.,  plus  the 
thickness  given  to  the  print.  As  the  presence 
of  the  hollows  a  a  behind  the  stud  is  desirable, 
they  had  better  be  put  either  upon  a  bottom 
board  dowcllcd  to  one  faoe  of  the  box,  or 
against  the  box  sides  in  a  position  corresponding 
with  that  of  the  stud.  The  thin  strips  hh 
beside  the  Vco's,  are  for  readier  fitting  of  the 
vertical  slide. 

The  slide.  Figs.  1 17  to  119,  D,  and  Fig.  125,  is 
a  plain  plate  whose  pattern  is  shown  in  section 
in  Fig.  12f).  A  is  the  plate  ;  ft,  a  facing  to  take 
the  nut  for  the  vertical  screw  ;  c  a  print  to 
carry  a  plain  rectangular  core  for  taking  out 
the  space  for  the  loose  strip  d  ;  the  method  of 
fitting  usually  adopted  in  vertical  slides  whereby 
a  close  fit  is  obtained  without  jamming  in  the 
angle.  The  core-box  with  |in  overhang  of 
print  will  measure  7^  in.  by  IJm.  by  ^in. 

The  slowing  plate,  Figs.  117  to  119.  E,  and 
Fig.  127,  requires  two  sides  A  A,  and  a  back  B 
to  the  dimensions  g^ven.  Also  a  stop  strip  C, 
and  a  facing,  D,  a  print  and  core-box  for  the 
,  curved  slot  a,  for  the  tightening  bolt.  The  core- 
box  is  shown  in  plan  in  Fig.  128,  and  its  thick- 
ness is,  of  course,  equal  to  that  of  the  print  and 
pattern  together.    No  other  holes  are  cast  in. 

The  tool  box,  Figs.  117  to  119,  F,  and  Fig. 
129,  is  cut  from  a  solid  bit  of  stuff,  and  the 
vee-shaped  slots  are  made  by  cores,  for  which 
prints  and  a  box,  whose  sectional  shape  is  that 
indicated  in  Fig.  130,  is  used. 

A  plain  x)attem  of  the  hand -wheel.  Figs. 
117  to  119,  G,  cut  from  a  solid  bit  of  mahogany, 
completes  this  portion  of  the  work.  The  cast- 
ings will  weigh  491b.,  and  should  cost  15s.  or 
lOs.  per  cwt. 

Let  us  commence  our  fitting  at  the  saddle- 
plate.  This  can  be  brought  to  a  fit  with  the 
cross  slide  first,  by  filing  or  planing  ;  thetrued 
surfaces  being  then  employed  for  the  purpose 
of  chucking  while  the  front  face,  the  groove, 
and  the  stud-hole  nre  tamed.  Or  its  face 
might  be  turned  in  the  fir&>t  place,  and  that 


bolted  then  to  the  table  of  a  planing  or  shaping 
machine  while  the  facing  strips  and  Vee's  are 
being  planed.  Whichever  method  is  adopted,  the 
chief  aim  is  to  insure  that  the  two  faces  shall  be 

?uite  parallel  with  each  other.  Also  the  g^i^oove 
,  and  the  stud-hole  ^,  must  be  truly  circular 
and  concentric,  and  while  in  the  lathe  three 
lines  will  be  run  round  for  the  divisions  into 
degrees  (every  tenth  degree  only,  being  marked 
on  the  figure).  The  adjustable  strip  (Figs.  118, 
120,  h  ^),  made  of  a  piece  of  wrought  iron,  for 
strength,  is  attached  with  the  countersunk 
screws  shown  in  Fig.  131,  and  tightened  with 
the  square-headed  set  screws.  Fig.  132.  The 
saddle  must  be  moved  along  the  slide  from  end 
to  end,  and  finished  to  a  fit  by'  scraping  ;  as, 
indeed,  must  all  the  bearing  surfaces  of  the  tool 
box. 

In  the  division  into  degrees  the  zero  point 
will  be  at  exact  right  angles  with  the  edges  of 
the  cross  slide,  and  is  obtained  by  placing  the 
saddle  in  position  and  marking  the  line  down 
from  the  edge  of  a  long  and  true  square,  checked 
first  from  one  side,  and  then  from  the  other. 
The  outer  and  the  top  and  bottom  edges  of  the 
slide  will  be  filed  and  polished  with  reasonable 
exactitude  for  appearance  sake.  A  nut,  B.  is 
wanted  at  the  back  of  the  slide  to  carry  the 
screw.  This  is  attached  with  two  cheese- 
headed  screws,  as  shown  in  Figs.  120  and  133. 
It  may  be  cast  in  g^unmetal.  vThe  thread  for 
the  transverse  screw  into  which  it  takes  had 
better  not  be  cut  yet. 

The  vertical  guide,  Fig.  123,  comes  next. 
Here  we  have  parallel,  faces,  and  Vee'd  edges  to 
get  true,  involving  even  more  trouble  than 
the  saddle,  so  that  templets  and  calipers  must 
be  brought  into  constant  requisition.  The 
back  of  the  guide,  with  its  stud,  must  be 
turned  in  the  lathe,  a  little  extra  facing  having 
been  allowed  there  when  making  the  pattern. 
Two  holes  will  be  drilled  to  5i  centres.  Figs.  117, 
123,  for  the  tightening  bolts.  Figs.  122,  with 
which  the  stud  d  must  be  exactly  concentric. 
Holes  will  be  drilled  at  top  and  bottom,  e  e,  for 
the  screw.  These  last  can  be  drilled  either 
the   table  of   a  machine   when  clamped 


which  becomes  the  nut  of  the  elevati 
and  tiie  tightening  bolt  of  the  hinged 
sunk  feather,  a,  prevents  the  nut  fro 
ing  the  screw  when  it  is  tightened  up.  I 
in  diameter,  are  drilled  in  the  lugs,  wi 
the  hinge  pin  is  to  make  a  moderat 
fit.  This  is  simply  a  plain  tamed  rod 
fitting  tightly  in  the  hinge  plate  and 
the  tool-holder.  The  latter  ia  made  to 
between  the  lugs,  and  after  its  hole 
and  Uie  pin  inserted^  look  to  its  beari 
bottom  strip  of  the  hinge  plate,  and  eas 
where  neceesary.  The  elevating  flcre^ 
in  Fig.  137.  It  is  made  of  Bteel,  and 
square-threaded;  but  it  would  ans 
ciently  well  if  cut  V-shaped  with^  an 
screw-plate.  The  screwed  and  plain  p 
their  dimensions,  are  indicated  cleai 
figrure. 

Too  much  emphasis  cannot  be  lai<: 
necessity  of  constant  recourse  bein 
square  and  calipers  during  the  projn* 
work.  If  the  thicknesses  vary,  or  the 
at  other  than  exact  right  angles,  the  w 
the  machine  is  intended  to  produce  i 
accurate,  and  the  box  itself  will  f  urt 
the  eye  by  its  unsightliness.  The  worl 
is  as  great  as  that  in  a  plain  slide-re 
is,  after  all,  not  so  diflScult  as  it  is  tii 
requiring  much  patience  and  care  ii 
still  a  task  within  the  capabilities  of  ] 
are  not  trained  mechanics. 


on 

to  an  angle  plate,  or,  better  still,  in  the  lathe, 
a  drill  being  held  in  the  slide-rest,  and  the 
work  being  attached  to  an  angle  plate  on  the 
face  chuck.  The  recess  for  the  collar  of  the 
screw  will  also  be  bored  at  the  same  time,  with 
a  turning  tool  if  done  in  the  lathe,  with^a 
small  cutter  driven  into  a  cutter-bar  whose 
diameter  fits  the  drilled  hole,  or  with  a 
in    drill,    if    it    is    done    under    a    drill- 


£ 


g  machine.  Over  this  recess  comes  the  cover 
plate,  //,  which  prevents  the  screw  from 
moving  in  the  vertical  direction.    This  is  a 

glate  of  wrought  iron  (Fig.  123,  half -plan), 
aving  a  |in.  hole  in  its  centre,  and  screwed  to 
the  top  of  the  vertical  guide  with  countersunk 
or  witii  button-headed  screws  (Fig.  134).  The 
cover  plate  should  not  be  jammed  down  upon 
the  collar,  but  should  rest  on  the  top  of  the 
slide,  and  the  collar  should  work  freely,  but 
without  backlash  on  the  reversal  of  the  screw. 
The  hole  in  the  end  of  the  casting  which  is  to 
receive  the  foot  of  the  screw  is  a  plain  ^in. 
drilled  hole,  bored  right  through  from  the 
outer  face,  and  its  centre  is  exactly  in  line  with 
that  at  the  collar  end.  This  hole  could  be 
dispensed  with  altogether,  and  the  lower  end  of 
the  screw  be  without  a  bearing  ;'but  it  is  better 
to  have  it  there.  The  pointers,  A,  //,  are  cut 
from  thin  steel,  fitted  into  recesses  chipped  out 
of  the  back  of  the  plate  and  screwed  in  place 
with  small  stove  screws. 

The  vertical  slide  is  fitted  over  the  gfuiding 
vce*s  'n'ith  a  loose  strip  tightened  with  button- 
headed  screws  (Fig.  125). 

The  fit  of  these  parts  must  be  as  good  as  it  is 
^  possible  to  attain.  The  time  occupied  with  this 
work  will  well  repay  itself  afterwards.  The 
swing  plate  (Fig.  127)  must  bear  well  and 
closely  against  the  surface  of  the  vertical  slide. 
The  plate  will  swivel  on  the  slide  at  l^e  centre 
J,  and  the  two  will  be  connected  there  with  a 
stud  (Fig.  13.>)  screwed  tightly  into  the  slide, 
and  passing  through  the  plate  to  receive  a  cir- 
cular nut,  which  nut  is  sunk  into  a  recess  to 
a  sufficient  depth  to  clear  the  hinged 
plate,  the  nut  having  a  couple  of  holes 
drilled  in  its  face  to  receive  a  forked 
spanner.  When  the  plate  and  slide  are  pivoted, 
the  centre  of  the  tightening  bolt  (Figs.  117  to 
119  and  Fig.  13(;)  may  be  marked  from  the  slot 
cast  in  the  hinge  plate,  and  a  hole  drilled  in  the 
slide  to  receive  the  steel  forging  (fig.  136), 


ON  SOME  MATTERS  IN  THE  1 
OF  MIRROES  — IV. 

By  W.  Bradbury. 

( Cont inuedj'rom  p.  423,   I  'ol.  X  J. 

§  6  npo    find    the    aberration    of 

JL  .  mirror,  we  may  cither  go  ' 
calculation  similar  to  that  in  §  5  :  < 
suitable  alteration  in  (26)  :  the  lat 
most  convenient  plan.  By  an  insj 
Fig.  4,  p.  402,  it  will  be  seen  that  thi 
ray  DB,  the  radius,  and  princiiml 
measured  in  the  same  direction  ;  t 
front  of  the  mirror.  In  the  ca.se  of 
mirror,  let  us  suppose  the  incident  i 
measured  in  a  direction  from  left  to  ; 
thus  fall  on  the  convex  face  A  B  :  it 
represent  the  case  of  the  secondary'  m 
Cassegrain.  By  changing  the  sign  of 
the  equation  becomes  applicable  to  ? 
of  reflection.    We  have  then — 

Focal  equation  for  diverginpf  rays 
cave  mirror  as  in  (26) »  but  with  r  in 
term  as  in  (27). 

^    =      ^     -     1  a-    /    1    _         1 

Corresponding  aberration — 


2/ 


) 


/"  i  -  J  ^*  ^'''>'' 


Focal  equation  for  diverging  rays 
vex  mirror — 

I  ^  .1  +  1 X  / 1  _  _L  ^ 

r       /        H    '    yv        2/   ) 
Corresponding  abberation — 

By  employing  the  value  ol*  a,  as  in 
of  these  aberrations  is  expressed  by — 


The  latter  formula  is  not  of  much  ui 
(30)  may  be  further  simplified  and  , 
following  result : 


-  (•■•  -  ;■)•  €■ 


To  my  mind,  this  is  tlie  most  usefv 
teresting  aberration  rule  :  because  x': 
factor  re])regicnts  the  error  for  l>;\>^ 
while  the  first  part  shows  tlie  rr.tii^^ 
vergent  bears  to  the  parallel  abor\-« 

fraction   -.   is.    of    course,    jihva.-^-^ 

unity  ;  and  the  less  its  value,  th^^ 
ratio  between  the  two  species  of-     ^ 

§  7.    Having  now  obtained 
the  errors  of  reflection  fo"  *"< 
rays  may  be  computed,  i<- 
Btady  their  relation  to 


■s-(r».  M,  im.      iaiB}LighjitB<)ftiaiac!"isb"»i!toJi^  W«itttiMa»;  i^tfA-'W. 


ilf 


It  Ml  eqiutioa  nutj  1m  found,  uliitdi 
ill  repteNnt  ft  baUnoe  ot  padaTO  Mid 
ntiTD  mon.  mus  ii  &  veij  difflotilt 
ibjsot,  and  I  oumot  hope  QuA  mj  tiMtment 


ot  itwiilbetoimduiTtlLiiigUkentis&otarjiii 
pimctlce.  It  i«  4ute  tUng  to  oJcnlata  an  error, 
dne  to  •  oartiia  kind  of  nflMtion,  bat  quite 
another  nutter  -to  attj  whan  two  cnch  erron 
U  efleot  a  mBtoal  oompenaatioii ;  etpeoially 


one  of  Uie  bvok  volnmea, , 

this  nibjeot  ;  and  thonch  a  leaolt  is  reaohed, 
whioh  hai  appueutlv  been  foond  ntiifaatory 
aa  a  paotioal  ratio  of  foci,  I  am  far  from  being 
oonvmoed  that  the  wuJyBia  there  givea 
raata  on  a  aonnd  baeiB.  In  the  praseut 
oaae  I  hare  adopted  a  different  oonne ; 
became,  after  mature  oonaideration,  I  look 
npon  it  as  more  clearly  representing  the  actual 
ocmditions  under  which  the  erron  ariae.' 

If  the  ra^s  are  to  be  finally  brought  together 
free  from  error,  it  Beems  olear  that  the  abena- 
tian  of  a  taj,  oonaidciol  as  travelUog  biujk 
from  the  flnal  focus  to  the  uuall  mirror,  should, 
after  thie  rejection,  have  the  same  amount  of 
eiTor  aa  a  parallel  mj,  reflected  by  the  Ia»e 
mirror  on  to  the  small  one.  In  other  words,  t£e 
error  of  the  email  mirror  (or  diyerging  rays 
doming  from  the  compound  focus,  must  equal 
the  error  of  the  largo  mirror  for  parallel  rajs. 
If  tliia  is  not  the  case,  it  la  difficnlt  to  tee  how 
UiB  oonrse  of  a  ray  traced  either  way  can.  be 
the  same ;  whioh  it  evidently  ahould  be  if  no 
error  is  to  arise  at  their  final  nmon.  This  is' 
the  baeia  on  whioh  I  rest  my  present  analysis, 
whether  rightly  or  wrongly  most  be  left  for 
Others  to  decide. 

KepreMnting  the  semi-apertnre  and  foons  of 
the  large  minor  by  Y  and  P,  and  those  of  the 
snail  mirror  by  y  and  f,  and  p  being  the  dis- 
taaoe  C  D  in  Pigs.  2  and  3  (thus  rereolng  its 
value  for  C  D  has  been  provionsly  represented 
'   by  n),  wehave  for  the  balani 


the  vertex  ot  the  large  mirror.  Thia  may  not 
be  it«  exact  position  in  praotiae  ;  but  it  Is  not 
far  from  it,  and  no  advantage  can  be  gained  by 
removing  this  point  far  behind  the  greatmirror. 
Under  these  circumatanoea,  we  shall  have 
a  +  e  =  F,  therefore — 

This  gives  another  value  for  r,  viz  : — 


Comparing  the  two  values  of  j> — 


We  get  a  cubic  equation, 

a'  +  a'  +  7fl  -1=0. 
Substitute  first  —  1  and  secondly  -  3  in  this 
aquation. 

When  a  =  —  1,  valaeof  equation  =  —    9 

Henoe  it  appears  that  neither  of  these  value*i 
nor  any  value  between  them,  can  satisfy  the 
aberration  equation  ;  and  we  conclude  that  in 
no  case  can  two  spheric  mirrors,  arranged  as  in 
a  Cass^rain,  eompletety  balance  each  other's 
aberrations,  The  only  equation,  therefore,  that 
is  of  any  service  is  (32),  from  which  we  may 
calculate  the  spheric  error  of  each  mirror,  and 
thus  determine  how  much  the  abemtion  of 
one  or  other  of  tliem  mnsi,  be  increased,  or 
diminished,  to  effect  a  balance. 

Let  us  asuoiue  that  the  large  mirror  of  a 
Cossegrain  bos  an  aperture  of  lOin.  to  a  foous 
of  60in.,  and  we  desire  to  oompare  the  spheric 
errors  when  convexes  of  different  foci  are  used. 
In  each  case  the  final  foous  is  nnderstood  to  be 
at  the  vertex  of  the  great  mirror. 

In  thiacase  Y  =  G,  F  =  GO.    Therefore, 


Parallel  aberration 


ft 


■i'-m 


8^       480    " 


8/-- 


..(82) 


The  first  part  is  the  parallel  aberration,  the 
:  eeoond  the  vergent  aberration  ;  but  if  we  chooee 
to  disregard  their  actual  values,  wa  may  i«jeot 
the  H  in  each  denominator,  and  the  y  in  the 
nninerators  may  be  got  rid  of  as  follows.  From 
the  diagrams  it  will  be  seen  that  these  qoon- 
titles,  wMoh  represent  the  semiapertures  of  the 
mirrors,  are  dJxeotly  proportional  to  the  dia- 
tknoss  B 0  and  CD,  or  F  and  c.  Hence,  sub- 
■titutdng  these  in  the  above  equation,  we 
eventually  get — 

'-{'^'fj? "■' 

This  is  an  equation  which  is  not  likely  to  be 
satisfied.  In  the  Gregorian  telescope,  it  is  not 
wottb  while  to  pursue  the  subject  further,  be- 
CMlse  the  aberrations  of  both  mirrors  are 
■fwijTnr  in  character  and  similarly  disposed,  and 
Qtarefore,  cannot  in  any  case  effeot  a  oorreu- 
tion.  But  with  the  Caesegroin,  the  error  of  the 
•eoond  mirror  is  of  the  kind  required  ;  let  ub 
find  whether  it  can  be  made  powerful  enough 

to  balanoe  the  error  of  the  great  speculum. 
}  S.    To  do  this  it  is  necessary  to  employ  the 

■BTJliary  quantity  m  provionsly  mentioned.  Wo 


lit.  Aumue  the  small  oonvei  to  ba  one-third  the 
foous  of  the  la^e  c 

To  find  0  O  or 
whenr  =  1,  BD  = 

Table  of  Dtmanstone  of  Bhort'a  Oresoriana  and  Caaaerralne,  acoordlns  ti 
tationa  of  Dr.  Smith : 


'  (Fig.  a). 
F  X  -7676, 


}  0.  These  re^te  show  that  by  increasing 
tie  ratio  of  tlie  foci,  the  lees  becomes  Uie 
For   the 


r  parallslisn 


I   the  state  of   the 


infer  that  the  power  of  the  s 
is  very  inadequate  to  compensate  the  error  of 
the  larger  one  ;  for  the  first  factor  can  never 
be  large  (always  less  Uian  two),  and  even  if 
we  suppose  »  =  7>  and  moke  the  first  factor 
two,  wo  have : — 
Brror  of  lit  mirror  :  Error  of  2nd  ;  ■■  Aperture  of 

■at :  Twice  aperture  of  2nd. 
BO  that  a  large  margin  of  positive  error  must 
remain  in  any  cose. 

The  fact  must  not  be  lost  sight  of.  that  the 
BOrf aoes  are  supposed  to  be  perfectly  spherical  in 
each  cnse,  and  therefore  tlie  errors  are  those  dne 
to  spheric  aberration.  But  we  may  have  aberra- 
tion from  Hurfacea  which  am  not  parte  of 
spheres  ;  and  it  will  vary  in  amount  according 
to  the  nature  of  the  curvature.  Evidently  such 
surfaces  must  enter  into  the  construction  of  a 
refiecting  tolescope,  which  shall  give  perfect 
definition ;  for  no  two  spheres  can  be  arranged 
so  aa  (o  cause  a  balance  of  aberration.  But 
it  is  well  known,  that  to  get  a  perfect 
spheric  curve,  is  quite  as  difficult  a 
tnsk,  perhape  more  so,  as  to  work  to  any 
other  definite  curvalare :  bo  that  it  ia  not  im- 
probable, that  the  matching  of  two  mirror* 
is  not  so  troublesome  as  it  would  have  been, 
hod  they  both  required  to  be  perfectly  spherioal. 

The  foregoing  theoretical  coasidprationB  do 
not  assign  any  particular  ratio  of  foci  as  prefer- 
able to  another,  so  that  it'  seems  practice  alone 
must  decide  that  question-  Dr.  Soystoa-Pigott 
gives  5  as  a  suitable  number ;  but  I  notice  he 
mentions  the  use  of  other  focal  proportions 
OS  weU. 

$  10.  I  copy  from  my  notebook  the  following 
table ;  bnt  I  am  not  able  to  say  witli  certain^ 
what  book  I  found  it  in ;  most  probably  it  waa 
Dr.  Kitehener's  book  on  "Telescopes."  Its 
heading  is  the  following ; — 
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teti  =  i 


2/ 


Sow,  in    tike    Caisegrain    arrangementa  of 

niirors,  •  hoa  oertoin  liroitiiig  values,  between 

-  which  it  most  lie.    Thus,  when  n  =  /,  the  final 

my»    ore  parallel,  and  m  this  case  a  =  -  I. 

rhidt  is  the    lower  limit.     Xext,  if   e  =   -. 

a  =r  —  3 ;  this  may  be  taken  as  the  uppor 
'  Seait,  because  the  rays  come  to  a  focus  at  a 
dbt^xioe  equal/ in  front  of  tjie  small  convex, 
Wbiab  '^  '  position  they  cannot  have  to  be  eer- 
tioemt^lo  M  a  taleeoope.  Henoe,  in  the  final 
i^Tuf  fjTgx.  ■■  must  have  a  negative  root  lying 

la  of  « in  (33),  and  umug 


1  -  -7876)  "  60  X 
1B'9d. 
X    lS-fl5 


HonceCDorc  =  V 
■2825  = 
ands  =  Y.?    = 
...  Vergent  error  =  (2- |y|:_ 


l-IG. 


^/a-  13^\'   1:34  . 
(^  20  _^      !G0 


Ve^ent  error  =  ■0114 
Let  r  =  i,  then  F  =iP(!-'8885) 


These  numbers  show  a  much  higher  ratio 
between  the  foci  of  the  mirrors  than  is  common 
in  Uie  present  time.  In  the  shortest  foci  they 
sro  nearly  oa  fi  to  1,  nnd  in  the  longest  about 
IS  to  I  tor  the  Cossegrain. 

From  the  figures  in  the  sixth  column,  it  will 
be  seen  that  the  final  focus  waa  kept  as  olose 
as  convenient  to  the  back  of  the  targe  spe- 

}  11.  Having  thus  far  confined  our  attention 
to  spherics!  mirrors,  and  given  rules  by  which 
their  aberrationB  may  be  calculated,  we  mnat 
now  proceed  to  consider  the  more  complex 
cases  of  roScction  in  which  conic  surfaces  aro 
concerned.  Calculations  connected  with  theee 
aro  very  complicated  and  laborious,  but,  for- 
tunately, it  will  not  bo  necessary  to  go  very 
de^lyinto  the  subject. 

Ilieory  can  only  form  a  sort  of  guide  to  the 
attaiiunent  of  certain  resulta ;  and  so  long  aa 
the  practical  man  knows  what  kind  of  Eoinoe 
to  aim  at,  its  exact  amount  of  compenaatinc 
aberration  ia  of    iittU  iwaR»^i«iu»  *=>-  '^  ^»»fc 
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LATING  OUT  SHEST  IRON  AIO) 
BOILStt  WORK.-V.' 
The  Oooa«-n*«l[  Slbow. 

'  rWlHIS,  Uk«  the  ordinuy  elboir,  ma;  be  mide  »t 
X  linr  uigla  deiired.  It  cequim  ■  foll-aiied 
(ketoh,  ai  ihoim  in  Fig.  I,  the  oatcrciroleot  whicb 
nay  be  diTided  into  u  man;  sqtuJ  p*it«  a*  maybe 
Toqnired,  bearing  in  mind  tliat  t£e  mors  piecei 
tban  are  the  nearer  yon  come  to  a  true  oiure  ;  also 
bearing  in  mind  that  the  more  pieces  yon  oao  ths 
erealer  the  ooet.  In  thii  akstoh  the  elbow  it 
divided  Into  five  equal    parte,    all   of  wl  '  ' 

shown;  but  in  the  oenti — ■' "■ 

Cion  of  what  the  gooae _.    .  . 

'  oonrw,  bevel  on  each  ■ide.  In  the  central  seeuun 
the  Itraight  canrBC  ii  repreiented  by  the  lines 
B  and  C,  and  the  berela  A  to  B  and  C  to  D.  In 
Fig.  1  we  have  ■  view  of  one  Hotion,  ii  the  eame 
'Were  rolled  ap  and  looking  at  the  edg>;  tiiii  ia 
ahown  in   the   half-circle  which  ia  divided  into 

■  eqnal  part«.  The  aamc  fignres  »l«o  ahow  a  view  of 
the  umc  piece  rolled  up  and  looking  at  the  aide. 
The  lines  drawn  aoroaa  are  ideutiool  with  the 
diriaioua  ihcnm  on  circle. 

Fig.  8  ia  a  view  of  the  developed  piece,  and  the 
lines  O,  I,  2,  B,  4,  S,  6,  0,  in.,  oorre«pODd  with  thoae 
ahovn  on  Fig.  2 ;  the  letters  A,  B,  C,  D.  ihown  in 
eaeh  figure,  refer  to  the  atraight  oonrae  already 
referred  to,  and  the  bevels  on  each  side.  They  arc 
-oiad  when  laying  oat  the  work  as  starting  points 
from  which  to  meaanre. 

Tke  principle  used  in  laying  ont  this  piece  so 
«loiely  reaemblea  those  already  iUaatrated  that 
many  of  the  readers  will  be  able  to  develop  without 
inatiuotion,  but  tor  such  ss  cannot  doao  the  follow- 
ing explanation  ia  given:  The  full-aiied  ^etoh 
already  referred  to  having  been  made  and  divided, 
draw  a  half-circle  oqunl  in  diameter  to  the  pipe. 
Difide  this  into  as  many  equal  parts  aa  you  deaire. 
aa  shown  in  Fig.  3,  tranafcr  a  section  of  elbow  to 
tho  vicinity  of  half-circle  as  ahown,  then  draw 
lines  from  divisions  across  the  aide  view  of  aeotion. 
It  will  be  noticed  th:it  only  one  quarter  of  circle 
in  Fig.  3  ia  used  and  numbered.  The  reason  for 
this  is  explained  by  meaaurinE  from  B  to  A  on  anf 
of  the  linei.  At  wide  end  of  section  transfer  your 
ocmpus  to  corrcei>onding  line  on  narrow  end, 
measuring  from  A  to  B,  and  the  distance  yon  will 

oompaaa  la  adjusted  you  can  mark  o9  eight  spacen 
with  it^ai  on  lines  1,  from  B  to  A  and  C  to  D,  on 
each  aide  of  O,  and  an  some  Dombers  on  narrow  end 
from  D  to  C  and  A  ttj  B.    The  developed  pii 
to  owoplete.Tc quires  allowance  for  lap,  aa  theli 
ahown  are  the  centres  of  holes. 

Having  advanced  aa  already  directed,  meaanre 
off  en  atraight  aheet  the  circumference  measure- 
Mient ;  divide  into  four  equal  parte,  and  each  fourth 
into  asmanv  snscea  as  are  ahown  in  quarter  circle. 
Ket  compass  on  line  I  from  B  to  A,  or  C  to  D.  Fig. 
1,  and  transfer    di^tancs    as    already  directed  to 


•  Sj  QkO 


E  Uab:iiiall,  ia  Arvritan  lAMiiUt. 


Efforts  have  been  made  (o  dlapenae  with  lain 
and  amall  oonrses  in  Uie  formation  of  goose-nemc 
elbowa,  but  have  not  been  generally  adopted.  One 
of  them  is  based  on  tapering  eaeh  piece;  this 
requires  too  much  time  at  the  bench  to  prove 
luocesatnl.  The  other  is  to  alter  bevela  by  in- 
creasing length  on  one  aide  and  reducing  on  the 
other,  so  that  a  large  and  amall  end  may  be  had  on 
each  piece.  To  *n  educated  eye  this  elbow  looks 
botch  job ;  for  this  reason,  1  think,  it  haa  not 
nore  generally  used.  It  will  be  understood 
that  the  finished  elbow  will  not  have  the  exact 
ipearance  aa  ahown  in  Fig.  I,  from  the  fact  that 
le  pieces  will  be  straight  on  t«p  and  bottom 
stead  of  curved  as  shown,  but  the  utility  of  the 
-'-  -■-  only  slightly  diminished  from  this  fi   ' 


This  piece  ih< 
ide.     Joi!  ' 


I  the  n 


in  Fig. 

re  broken  by  placing  seams  opposite 
the  Enished  work.     If  it  is  desired 


igbt  sheet;  where  G  now  ispla 

inbstitute  1,  and  in  like   maimer  with  the  rest  of 
the  figures,  and  the  seam  will  be  on  top  or  bottom 


ON  PHOTOORAf  HING  TEE  8PECTILA 

OF  THE  STARS  AND  PLACETS.* 

By  Henbt  Dbapeb,  HJ). 

FH  manj  yeaia,  it  haa  leemed  probable  that 
great  mtereat  would  be  attached  to  photo- 
^is  of  the  spectra  of  the  heavenly  bodies,  be- 
I  they  offer  to  us  conditions  of  temperature 
reaaure,  that  cannot  be  attained  hy  any  meane 
-n  at  present  on  the  earth.  The  eapecial  point 
of  interest  is  connected  with  considerationa  re- 
garding tbe  probable  non-elementary  nature  of  the 
to-called  elementary  bodies.  There  haa  long  been 
picion  in  the  minds  of  acientific  men,  that  one 

Dro  truly  elementary  bodiea  would  be  found, 

from  whieh  thoae  subatancos,  which  have  not  as 
yet  been  decompoaed,  are  formed.  The  recent 
publications  of  Luckyer  have  attracted  particular 
attention  to  this  topic. 

The  moat  promising  laboratory  process,  for  ac- 
complishing the  dieaociation  of  our  present  ele- 
ments, depends  upon  the  action  of  heat,  especially 
when  accompanied  by  electrical  influencea  and  upon 
relief  of  preaaure.  But  the  temperature  we  can 
empluy  ia  far  below  that  found  in  the  atars,  which 
ia  comparable  only  with  ^e  heat  of  our  auD,  and 
when,  in  additioo,  tbe  application  of  heat  is  re- 
stricted by  the  narrow  range  of  cirenmitanoea 
under  which  we  c»n  also  reduce  the  preaaure, 
complete  BUcceas  aeema  to  be  impracticable  in  the 
iaborutury. 
But  in  the  atars,  nebuln,  and  comets,  there  ii  a 


I  raady  parfeaMdln 
■u5jDrttk«kiBa*t 

obaiBrF*  •n'  intennt 

reralt*,  and  tlui   ii   the  diraotion  I  haTe 
ittoptiraae. 

-   libnt  one  mode  of  inTMUgBtlMi  that  cu 
mowlcdn  BStmoooiy  hat 


■dd  matarially  to  the  knowlcdn  aat 
girenoiirfthehoaTaalyfaadias;  tlwtli'.__  . 
aoopk.  Thia  in  its  tnn  ii  osMble  d  a  anb- 
dinaion  into  two  mothodi,  oneby  thaBra,theatbet 
bv  ^otogrsi^y.  Each  of  tbema  haa  iU  ■pedal 
advantwi  end  esoh  iu  defeots.  The  eye  aes 
most  eadly  the  middle  regiona  ^  the  epeotram,  and 
can  appreoiate  exoeedingly  &int  HMOtn  i  hf  ttt 
aid  of  mlcrometen  It  can  map,  wil£  preeiaim,  Iht 
podtiooi^tfaeFraDnhofeclinei;  uul  aruMsoMita. 
It  can  with  toleraUe  aocnraoy  Kjnrnsinale  to  the 
relative  strfngt^  breadth,  and  obusata  of  tbcst 
lines.  The  chaiioter  of  the  ipeotnim  linaa  k 
however,  of  great  value  for  tbe  pmpoaes  we  m 
i)  thn  iTTeatert  preoiaiaBi  ii 
I    other 


stellar  work  below  the  line  F.    Far 
\tn    ia    no    break    in    the    apeuliiB 

J  lace  where    the  eye  leBToa  oSmI 
Bgins,  and  hence  the  two  n 


-iplJied  to  &int    spectra,    dskls  mminly  with  Ot 
mors  r^rangible  region,  and  cannot  at  ' """ 

employed  in  steUa-  -    '-  '^-' —  "--  "■ 
tonstely,   there   i 
between  the  plac 

ography  b«gil_. .    .    . 

one  another  mutnal  asaistauce.  The  (hota- 
grsph,  when  anitably  aocommodktod  wnh  I 
standard  reference  epectmm  from  eooke  koon 
iOBrce,  gives  valoable  indioations  na  tothefoa- 
tiona  and  all  the  pecularitiea  of  the  linae. 

Bat  the  application  of  photography  to  thatakBg 
of  stellar  spectra  ia  anrroimdM  by  ofaetHka 
These  are  partly  due  to  the  amnU  qtuntitj  of  li^ 
to  be  dealt  with  ;  and  partly  to  the  f»ot,  that  it  r 


chan^  ita  plftoe  ocntii 
The  eipDSurei  of  the  lenjitive  plato  reqnb" 


nthtdil 


foitwo  honra,    . 

ioope,  and  if  during  that  time   the _ .    . . 

itarat  thefocua  of  the  telescope  Iwa  clunggd  plaat 
jfeof  an  inch,  the  light  no  longer  f»llr  —  "■--'^ 
rf  the  apectroacope.     The  changes^     ' 
atnuMphere  in  regard  to  ^hotoffrapbi 

as  by  fog,  offer  impecumenta  bim  pnaaac 

incea  of  failore.      There  ia  often  a  nUo* 

condition  of  the  air,  whicb  may  inoreaee  thelcafit 

'  exposure  required  forty  times  or  more. 

It  will,  from  what  has  been  said  aboTB,bercadQi 

■eat  deal  of  time  ;  in  fact,  these  ezperimeata  aad 
le  preparations  for  them  hare  ext«iided  Orvr  Borc 
_.ian  twelve  years.  A  lai^a  telesoope  ia  ivqnind. 
and  for  many  reasons  tbe  reflector  at  fint  wttat 
most  suitable.  Recently,  however,  1  hare  fosaJ 
that  the  rebactor  has  also  aome  apeoial  ■dvaktvfa 
had  already  conatmoted  a  ailTen^ 
glass  reflector  of  IGtin.  aperture,  whioh  wai  eooh 
meneed  in  1868,  and  had  taken  with  it  manr 
ndreds  of  photographs  of  the  moon.  Bnt  ai  tk 
unting  had  been  contrived  for  lonar  pbat» 
grapby,  and  to  avoid  the : 


■  not  suitable  for  Ik 
ipectroacopic  work  contemplated.  A  TvAecUrd 
2Hin.  aperture  waa  therefore  oorcmenced  in  IM 
aTid  in  1871  it  waa  ready  for  use. 

On  May  29th,  IST2,  mv  fint  photograph  oftk 
jpectrum  of  a  star  was  taken,  the  spectrum  of  T^ 
being  photographed  by  the  aid  of  a  quarti  [via. 
At  this  time  I  did  not  happen  to  Iniow  that  Dr. 
H  Qggins,  who  ia  so  distinguished  for  hia  tharengt 
and  aocnrate  reaearchea  on  the  visible  portioicJ 
the  apectra  of  the  heavenly  bodies,  had  slrwdf 
made  some  attempts  in  this  direction,  aa  is  ahon 
by  the  following  paragraph  from  Uie  Tmiueetiia 
of  the  Royal  Society  for  18r,4  :— "On  the  STthd 
February,  18G3,  and  on  the  3rd   of  March  of  ^ 

to  fall  upon  a  sensitive  collodion  surface,  an  intoN 
epectrom  of  the  more  refrangible  part  was  obtainad. 
From  want  of  accurate  adjustment  of  the  focus.  c( 
from  tiie  motion  of  the  star  not  being  exsctl} 
compensated  by  the  clock  movement,  or  fnanst- 


further;  but  we 
'punning  then 
During  Angus 


snbatance*    gai  , 

obvious  that  a  photographic  study  of  tliia  part*' 
the  apectmm  fur  the  metals  and  non-melMa  «■ 

necessary  to  interpr- "■  "- 


e  refrangible   end  of  thi 


lolta.    Tfaiijofoa 

engaging  in  th«  i  u* 

1  concluded  to  i 


mstaU,  and  to  confine  U 


^        ^- 
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Id  tbeipringof  1878,  I  pnblijhed  aptper  on  the 
■liffractiun  ipectrom  of  t£a   ion,  aimtnted  b?  > 

rhotognpb  unbncing  the  region  from  wave  lensUi 
,350  Dear  G  to  8,140  near  O  and  in  the  Ul  of  the 

■nme  year,  took   photograpln  of   the  ipeotra  of 
BeT««]  nnn-metali,  notabl;  nitrogen,  eerbon,  and 
oiygen.    The  eiperimenU  irare  interrupted  in    ■ 
•pring  of  J874  by  going  to  Waehington  to  enpei 
tend  the  photo^phic  preparationji  for  the  Uni 
tstotei  obiervalioni  of  the  Transit  of  Veniu. 


Uboratory    portion    auring  the  rest  of  the  ji 
The  former  conii«t«d  of  photographe  and  obiemi- 
tioui  of  the  epectra  of  the  stan,  planets,  and 
the  latter  of  photogniphio  work  on  the  spect 
«he  element!,  and  particolarly  Che  non-mctale, 
has  led  to  the  discoyery  of  oxygen  in  the  inn. 


a  woodcut  of  the  spectrum   _.    - -ot 

pari«on  solnr  fpoctium.  Seven  lines  were  oheerved 
in  the  ipcctmm  of  Vega,  In  the  snnmier  and 
Kntnnin  of  IHTH,  I  made  aeveral  photographs  of  the 
■peetru  of  Veca,  =  AqnilK,  snd  Veoua.  and  sent  a 
note  concerning  them  tu  thie  journal  (Am.  J.  of 


SiDca  that  time,  Dr.  Uuggini  hi 
•ubjoet  aotively  in  eptte  of  the  Lond 
and  has  attained  rery  fine  result*,  « 
^easure  <it  teeing  at  hit  obiervatcj 
Theee  he  ii  prepntiiig  tu 
obrerratory  photiigtapha 
■peotmm  nf  Vegu,  Arotut. 
Jnpiter,  Hars,  ^'enus,  the 
the  plaa  hu  been  tu  hai 
lueotmm  on  every  tJate, 
diffuiK^ ''-'-■  -' 


h  Ihadtht 
1  Bpring, 


derived    eithi 


M.     Recently 
ipariaon  solar 


fn, 


which  bring!  all  the  rayi  fnim  the  itai,  no  n 

what  llieir  refrangibllity,  to  a  fooni  in  one  p. , 

would  be  the  beat ;  benanae  when  the  lilt  ii  put  in 
thit  plane,  it  ii  equally  illiuninated  by  rayi  of  ill 
refnngihilitiea,  and  the  (pectnun  will  be  urallel 
aided  in  its  whole  length.  On  the  other  hand,  o 
refractor  ii  not  achromatic ;  for  the  violet  end  of 
the  apectrnm  comes  (oa  focua,  either  inside  or  out- 
side nf  the  plane  of  the  rays  in  the  middle  of  the 
■pectmm,  and,  in  observing  the  spectrum,  it  is  not 
parallel-aided.  This  pecnOatity  was  uaed  by  Hi. 
Rutherfnrd  to  enable  him  to  correct  a  teleaoopo 
Una  for  the  oltra-red  raya.  It  is  easy,  therefore, 
with  a  refractor  >o  to  idjuat  the  poaition  of  thr 
stit  that  yon  may  haTeaepectram  tolerably  wide  at 
F  and  (j.  and  which  gradually  diminishes  in  width 
towaida  H,  and  finally  becumes  almost  linear  at  V. 
Now,  aa  the  effect  of  atmospheric  absorption  on  thr 
apecljTim  increases  as  you  pass  from  G  toward  H  , 
and  above  H  hy  diminishing  the  width  of  the 
Buectrmn,  you  cnn  in  aome  measure  neutralise  thp 
eflect,  and  at  one  eiposnre  obtain  a  photograph  of 
nearly  uniform  intenaity  from  end  to  end,  though 
it  ia  of  variable  width.  If  it  were  not  for  thia  ii 
would  bo  necesiary  to  have  the  aoectrum  over- 
exposed at  G  in  onferto  be  visible  above  U,  otcIk' 
to  resort  tn  nn  elaborate  diaphragming,  which  it 
difficult.  It  ii  my  intention  neit  seuon  to  return 
to  the  use  of  the  281n.  reflector,  hccauae  it  coUecti- 


'itandard"  threads  upon   them,  and  givei 


diffused  light  of  our  atmosphere,  or  from  the  m<~, 
or  from  Jupiter.  In  this  way  no  difficulty  in  dt 
teroiininB  the  wave-lengths  of  the  lines  ig  oi 
counl«red,  and  the  changes  prodnoed  by  on. 
atmosphere  are  eliminated.  The  telescope  and 
spectrotuope  are  now  in  good  working  order,  but ' 
socuro  the  rcijuiiite  degree  of  precision  at  mov 
ment,  ithas  been  neiT.sary  U>  make  seven  diSerei 
driTug  clocks  iMjfore  a  satiafactory  one  w 
attain  <"). 

It  haa   been    remarked    that  on  accoimt  of  the 
feintncii)  of  the  light  of  stellar  spectra  prolonged 
cxposnrei  of  the  aenaitive  plate  are  required.     In 
former  times,  when  the    dry    processea  of  phot 
t-raphy  were  much  less  sensitive  than  the  be**  - 
plates,  the  ""  


the  aenaiUre  pi 
1,  when  the   dr; 

ies.  the  expo»ure  was  limited  by  the  length  ol 
lo  thepLite  oould  be  left  in  tho  camera,  without 


But  a 


e  tht 


ubetacle  hi 


, —  boen  jotroduced,  thia 

been  removed,  anri  a  sci   "  ' 

tometmies  exposed  two  hour*  to  the  

■tar,  and  then  ulmiMt  an  hour  to  Jnpiter  for  the 
comparison  spectrum.  Thcbc't  and  most  sensitive 
nlatinc  plates  I  have  uaei]  are  those  made  by 
Wratten  and  Wuinwright, of  Liradon;  Dr.Hnggins 
was  ^ood  enough  to  cnLl  my  attention  to  them. 

It  la  not  worth  while  to  describe  the  varin 
furma  of  epcctniscope  that  have  heen  employed 
the  last  ten  ycnr-.  Qnarti,  Iceland  spar  hollc 
prisms,  sud  tlint  glass  have  been  themateriiila,  ai 

tiines  on  the  ueiial  angnlar  plan.  Gratings  on  glass 
and  speculum  metal.givcn  tomehy  Mr.  Butherfunl, 
have  been  tried.     Tho  length   nf  spectroscope  has 


stellar  work  that  u 
ided  to  satisfy  thi 
(I)    To     get    the    greatest 


The  especial  spect 
now  on  the  telc.-co 
following    condilioi 

practjeshle  diapemion,  "with  the  least  wldth'irf 
aMctmm  that  wilt  p.'nnit  the  lines  tobesccnj 
(4)  To  use  the  entire  beam  of  light  oollccted  by  the 
28in.  reflector,  or  ]?in.  achromatic,  without  lots  by 
diaphragms;  (1!)  To  permit  the  slit  to  be  easily 
■een  so  that  the  star  niiiy  be  adjusted  on  ■'  ' " 
To  avoid  flcmre.i.r  othvr  uauaes,  Aat  miaht 
the  position  nf  the  Bpectromon  the  sensitive  plate, 
in  pointing  the  tclosctmc  first  i>n  one  and  then  on 
another  object;  (.'i)  To  admit  of  observius  the 
spectrum  on  the  nenaitive  plate  at  any  time  during 
an  exposnre,  without  risk  of  nhifcing  or  di!arran;,'e- 
ment.  The  dispersion  is  prodnced  by  tvi>  hv:ivy 
flint  priems,  which  arc  devoid  of  yellow  iwiloiir. 
The  telescopes  ate  abont  Uin.  in  fonil  length,  and 
tfaa  slit  has  a  movable  plate  in  frimt  of  it,  eiialiling 
the  operator  Ui  uncover  citier  tlie  upi«r 
lowor  ^rtion  at  will. 

I>armg  the  post  summer,  thii  sp«ctroscriiic  has 
faaan  nwd  with  the  Clark  rcfntotor  of  l^in.  aper- 
•rvl  |Mitly  because  the  3gin.  refleetor  has  been 
'hHK  av^n^ignd,  itnoo  it  was  niad  in  taking  pbolo- 
^-  Tniwit  at  Mmmnr,  on  Mooont  of  lu 
1  apninuBti  «a  tha  mn, 
■' — '—  -^fartha 


large  refleetor  the  difficulties  of 
nd  instability  of  the  optica]  axis  are  much 

I,  and  keeping  a  atar  on  the  alit  will  bi 

troublesome,  eapecially  as  the  magnifying  power  on 
"■  ■  "'~iage  is  atnut  60.  Aa  to  the  results  obtained, 
already  been  mentioned  that  the  spectra  of 
J  (tars  and  planets  have  been  photograph  - ' 
The  subject  of  planetary  speotrji  will  be  reser 
For  a  future  communication.  A  preliminary 
tminstion  at  once  shows  that  these  stellar  apectra 
ire  diviaihle  into  two  groups — first,  those  closely 
resembling  the  solnr  apectmm,  and.  secot-'    ■"■- 

in  which  there  are  relatively  bnt  few  ]i _.., 

these  of  great  breailth  and  mtenalty.    The  photo- 
graphs nf  the  apectra  of  Arctunu  end  Capella  arp 

to  the  present  detected  any  mBt<jrial  dilfere 
But,  on  the  other  hand,  the  apectr.-i  of  Vegi 
1  Aqnjlr  arc  totally  diSerent,  and  it  ia  not  saay 
without  prolonged  study  and  the  assistance  c^ 
laborstory  experiments,  to  interpret  the  resnlts,  and 
even  then  it  will  be  necessary  to  apeak  with  diffi- 
dence. I  have  not  as  yet  obtained  anv  stellar 
tpectrum  photographs  beloat^ng  to  the  third  and 
fonrth  groups  of  stellar  spectra  aa  described  bv 
Secchi.  These,  if  obUiaaUe,  will  aid  materially  in 
discussing  the  whole  subject,  but  unless  a  stai 
passes  near  the  xenith,  it  ia  hard  to  make  a  fail 
atudy  of  its  spectrum  by  photography,  because 
stmotphcric  absorption  in  the  iiltra-vii^et  region 
increases  rapidly  as  the  altitude  decresset.  In  the 
case  of  the  tun,  I  have  found  that  at  sunset  the 
exposure  necessary  tu  photograph  the  apectmm 
abuve  H  is  often  200  times  aa  long  as  at  mid-day. 

In  the  case  of  the  spectrum  of  Vega  when  sx- 
----id  by  the  eye,  the  lines  C,  F,  and  G  and  *  are 
-  "laible ;  but  lines  such  as  D  and  b  are  re- 
fnint.  It  ia  clear,  then,  that  hydrogen 
.largo  extent  in  the  atmosphere  nf  that 
t  on  examining  the  photograph  of  ita 
it  ia  eviiiont  that  other  linea  just  aa  con- 
apicuuna  na  the  hydrogen  linea  are  preeent.  One 
nf  these  correapand'i  in  position  and  character  (o 
1,  and  aeems  tu  coincide  with  a  calcium  line.  It 
ippears  tJi  me,  huwi-ver,  that  the  evidence  of  thit 
ooineiden 


readily  viaib! 
latively  fnic 


iLthei 


mpting  to  reason  from  the* 


ands,  i 


botographn 


s  necessary  to  try  a 
a  in  order  to  find  oni 

hyputhcj'is,  and  it  is 
■  ■'--■  -^-—  hopes  of 


ry  iteji  farther 
whether  the  fs'^s  agree  v 
liis  very  omdition  of  xf 


the   phijtugrapha   of    the  spectrum  of  Vega 
ore  elevi-n  lines,  only  two  of  which  are  cer- 
tainly accounted  for,  two  more  may  be  eatcinm.  the 
ining  seven,  though  bearinga  most  auspicious 
iblauce  to  the  hydrogen  lines  in  their  general 
chatactcrH.  are  as  yet  not  identified.     It  would  lie 
orth  while  to  subject  hydrogen  to  a  more  intense 
icandescence  than  nny  yet  attained,  to  see  whether 
I  photogra]>ha  of  ite  spectrum   under  thoae  cir- 
imttanccK  any  trace  of  th.we  linea  which  extflod 
I  wayc-length  :i.7iM(  oiuld  be  found. 
It  ia  to  bohi)|i«l  that  l.cfure  long  wo  may  bo  able 
I  investigate  photoj^.-iphienlly  the  spectra  of  the 
iseous  iicbiilv,  for  in  them  Uie  must  clementary 
.jnditji'ii  of  matter  and  the   aimplest  spectra  are 
doalitlc.w  fonod. 


mle,  bolts  bi«  the  weakest  part  of  n  straetnre,  and 
they  are  at  preeent  further  weakened  by  cnttiiig 
away  too  mnch  metal  for  the  screw  threads.  When 
the  thread  is  cut  deeper  than  ia  required  topravent 
stripping,  the  bolt  la  weakened  by  precisely  tfaa 
aame  method  that  the  blacksmith  employs  when  he 
withes  to  break  a  bar  of  iron  or  steel,  only  it  is  to 
be  noted  that  the  atsndard  thread  it  cut  even 
deeper  than  the  blacksmith  nicks  his  bars.  The 
standard  lizea  for  V-ahaped  threada  are  mneh  too 
coarae  for  nearly  all  purposea,  and  the  uuta  them- 
selvea  are  nut  of  all  proportion  to  the  ttraina  put 
upon  them,  as  the  bolt  invariably  breaks  long 
before  the  thread  or  not  would  yield.  Ia  order  to 
thoroughly  veri^  these  statements,  Major  King  had 
three  pain  of  bolts  made,  having  fl,  IS,  and  18 
threads  to  the  inch  respectively.  In  ill  other 
respects  they  were  entirely  alike,  being  tnmad 
from  bar  iron  ]  J  by  Sin.  square,  so  that  no  forging 
was  required.  When  broken  in  ahydrostatiepraas, 
not  s  amgle  nut  showed  aigna  of  weakness,  and  the 
bolts  with  IS  threads  to  the  inch  abowed  tmmia- 
takably  that  they  were  the  ttrongest,  although  they 
'  i^y  yielded  by  pulling  out  of  the  nut — not  by 
-ipping  the  threads,  aa  ia  generally  understood, 
but  by  <bawing  down  the  siie  of  the  bolt  until  the 
greater  part  of  the  threads  were  disengaged.  The 
standard  bolte  broke  at  an  average  strain  of  TU,66fiIh„ 
thoae  with  13  threads  at  0-2,991,  and  those  with  18 
threads  at  9'l,-2'l8lb. ;  or,  taking  the  tensile  strength 
in  oonnection  with  the  stretch,  they  showed  a  rda- 
tive  work  of  1,  2,  9,  and  -i. 

Major  King  thus  sums  up  the  advantages  at 
increasing  the  number  of  threada  per  inch  :  1.  At 
least  20  per  cent,  additional  tUtical  strenEth.  !. 
Three  or  four  times  the  strcnth  to  resist  mipaot. 
B.  The  finer  lines  are  easier  to  cut.  4.  They  are 
lest  liable  to  work  loose.  6.  In  many  cases  this 
prscticc  will  take  the  place  of  upset  or  enlarged 
Enlt  ends.  6,  In  such  esses  it  would  have  the 
sdvantage  of  filling  the  hole,  or,  rather,  it  would 
avoid  the  necessity  of  making  the  holes  larger  than 
thebody  of  tbebolti.  7.  There  will  be  a  saving 
uf  iO  to  tiO  per  cent,  in  weight  of  heads  and  nuts, 
also  in  cost.  S.  Bolls  may  he  placed  closer  to 
ingles  in  stmctnrea  without  diippmg  out  for  head 
or  nut.  He  mentiona  among  the  disadvantagettbe 
cost  nf  changing  tafs  and  dies  ;  the  sdditionaJ  time 
required  to  pat  on  nr  remove  nuts,  which,  of  oourse, 
is  hardly  worthy  of  notice ;  and  the  greater  lou  in 
.-itrength  from  wear  and  rust  of  surfaces  of  thread, 
la  some  oaiea,  such  as  the  bolts  which  secure  tha 
cylinder  heads  of  a  eteam  eUEinc,  the  eoarse  thread 
will  probably  be  preferable ;  hut  for  all  other 
iirdinary  uset  the  finer  thread  seems  nndonbtedly 
Che  more  desirable.  In  ettalilishing  a  new  stan- 
dard, it  ia  suggested  that  inatead  of  Introducing 
»uch  complications  aa  fractional  threads  to  tha 
inch,  whole  numbers  he  agreed  upon  for  eaiA 
•luarter  insh  of  bolt  diameter,  and  that  each  of  the 
intermediate  sizes  nf  bolts  have  the  same  number 
I  ,f  threads  as  the  bolt  next  below  it  in  size. 


SCIENTIFIC  SOCIETIES. 


WXBTIEBII   UICB08C0FICAL  CLUB. 

ON  Monday  week  thia  club  met  at  the  house  of 
Dr.  J.  t.  W.  Thudichum,  F.R.C.P.  The  enb- 

legal,     ■ 

t  has 

'pected  bloodi 


...,  F.R.C.P.  The  I 

uf  "Hedioo-Ieg  ' 

To  this  ti..  :.. 

pointed  out  that 
ipable  of  distinguishing' 


i.'Orpusclet  that  have  once  been  dric^  fromthosa  of 

/.ome  domestic  animals  ;  it  is  nnly  capable  of  aa^ng 

Lhat  the  blood  is  that  of  a  mammal.    Chemically, 

tiy  the  production  of  the  ha-min  uilouring  matter, 

'iagnose  just  as  much.     An  instance  waa 

which  a  clot  of  bluod  I'-fi  years  c>ld  gave  the 

iatic  reaction.    I)r.  Thudichum  conaideied 

that  the  micro-epectrcseopc  had  no  advantage  over 

-  ■"  ■  ordinary  spectmtcope,  since  both  required  the 

le  amount  of  material  toproduce  definite  results. 

pointed    out    that    in   toxicologtcal    cases  an 

jsolute  method"   .honld  eiclu.ie  all  sources  of 

ir  ;  hence,  in  aearcliing  for  aracnic  or  antimony. 

Marsh's  teat   should   be   used  and  ii<it  Iteiuachs. 

Che  microscopical  iletection  of  iH^hedral  crystals 

is  merely  a  confirm.ition  of  the  presence  of  arsenie, 

l>ut  not  diagnostic,  since  other  stibstancca  produoe 

"     crytlala.    lu  all  cases  chcmicil  teats  should 

'  I    not  trust- 


BOLTS  AND  SCREW  TEREIASS. 

IN  a  recent  oommnnicaticm  to  the  American  In- 
stitute of  Mining  Engineers,  Major  King,  of 
the  Government  Corpt  again  calls  attention  to  the 
tvldent   weakening   of   bolts   by   cutting  coane 


stance  in  its  pare  form  can: 
Lie    at   all.     Kven  when  si 


lie  made  to  cryKtalli 
(.tancea  formed  dr'-- 

uaed,  the  heat,  a 

ii  not  anfficient  merely  to  determine  the  presence 
ofapoisonous  body  Dr.  Thudichum  eyidenoed  by 
the  produetioD  of  lonr  samples  of  aoonitine,  all  of 
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linroaoope  wu  etpccinlly  niefol 
1b  the  preliminarj-  etages  of  »n  io'juiry  ;  thas,  in 
detliUR  nith  l,bW  ux  hraiiu,  he  hud  Simai  it  ia- 
viloable  in  prepiuiag  pbienusinD  fnim  thcu. 

Dr.  Thudiohiun'E  r>mack>  yruse  veil  iUuslcateil 
with  •pecimen  sad  microscapical  Blidea,  a  damun- 
sCnbion  irith  the  oxjcalcium  Bpectrotcupe  heing 
givsn  nt  the  end.  TuriLiiii  alideg  were  oihibitad 
"  tor  Messrs.  Nelion  nnd  Swiin.  The  next  metUng 
Qftheduh  will  take  place  on  Dec  Tlh,  at  the  house 
of  W.  Crookea,  K^.,  FJt.S.  To  thi>  meeting 
Udiei  uc  invited.  The  subject  will  bo  "Btceut 
Bwult*  in  Bpectrum  Aualjrue," 


SCIENTIFIC    NEWS. 


WE  regret  to  announce  the  death,  on  Tnes- 
day  last,  of  Dr.  Williata  Benjamin 
Carpenter,  M.D.,  F.R.S.,  in  the  T^rd  year  ot  hia 
age,  from  nccidental  liumB  occasioned  by  the 
overtnming  of  tho  lamp  of  a  Tapour  liatii.  Dr. 
Carpenter  wqh  lie  son  of  Dc.  Limt  Carpenter, 
an  eminent  Unitariaa  Bliuieter  at  Biiatol,  nnd 
was  bom  at  Exet«r  in  1H13.  ne  waa  educate 
at  tho  Briatol  School  of  Medicine  and  U 
sit;  College,  London,  and  practiced  bin  profession 
for  a  short  time  in  Bristol  :  bnt  in  tS4:t 
TM  indnced  to  come  to  London,  and  to 
deTote  himself  to  the  cultivation  of  phy. 
Biology,  a  Bcienoc  of  which  ho  moj-  almost 
be  said  to  have  been,  the  founder.  A  great 
criBii  in  Dr.  Carpenter'a  life  was  his  appoint- 
ment, in  lS3fl,  to  the  office  of  Itegistrar  of 
the  tTniiersit;  of  London,  an  office  which 
be  held  for  23  years.  From  this  time  his 
leisole  won  chieGy  devoted  to  the  stndy  of  the 
Foraminif  era,on  which  he  contributed  papers  of 
permanent  valne  to  the  Itoyal  Society  and  to 
the  Kay  Society ;  and  to  an  examination  of  the 
resnlta  of  the  scientific  expeditions,  culroinating 

_  in  that  of  the   Challenger,  which 

'  nndertake  deep-eea  dredging,  and  to  icvestigati 


the  CI 


a  of  0 


In 


the  scientific  world  Dr.  Carpenter  waa  held 
highhonuui.  He  was  a  Fellow,  and  had  been 
more  than  once  Vice-President,  ot  the  Royal 
Sooiet)-,  from  whioh  he  had  also  received  the 
Royal  medal  for  his  physiological  resairches  ; 
was  a  Fellow  of  the  Geological  and  Liuncon 
Societies,  and  a  member  of  many  other  learned 
sodeties.  In  1872  he  presided  over  the  Bright! 
meeting  of  the  British  Association. 

The  death  of  Dr.  Henry  Greaves  Bu  , 
of  Hereford,  is  announced,  at  the  ogo  of 
elxty-seven  year).  The  deceased  practised  for 
many  years  as  a  physician  in  Hereford,  and 
as  a  distingTiiphed  member  of  the  Wooihope 
Clnb  will  be  missed.  "  Tho  Herefordshire 
Pomona  "  was  completed  by  him  only  a  few 
w«eka  ago  ;  but  it  will  remain  aa  thi  ' 
moniunent  of  his  energy  and  Kcientifio 
Dr.  Bull  was  an  anthority  on  fungi,  and  did 
mncb  to  teach  the  ose  of  those  which  are 
esculent. 

A  imall  planet,  regintering  as  Xo.  iui.  was 
diM307ered  by  M.  Perrotin  from  the  Xice  Obscr- 
Tatory  on  the  27th  ult. 

Such  reports  of  the  eclipse  of  the  sun  of  tho 
9th  of  September  as  have  yet  been  received 
from  !few  Zealand,  etate  that  some  remarkable 
phenomena  connected  with  promineni'eK  and 
protQbetanocs  were  obrervcd. 

The  amiaal  report  of  the  Board  of  DirectOTa 
of  the  Chicago  Ajitronomical  Society,  and  of  the 
director  of  tAe  Dearborn  ObserraMr j.  for  1  ii%7i 
has  been  received.  Amongst  the  ostronoiuical 
work  we  note  the  following  observation  of  the 


1885-1(17;  P.A.  :i 
Binoe  18S0  the  dlstoi 
uc,  the  rate  being  no 
aanttally,  Jupiter  w, 
and  foar  drawings  ar 
■  'B  May  l,'.th,  188." 


VT ;  distance  7*'.n;'. 
ce  has  diminished  2'  of 
I-  a  little  more  than  Oo 
s  systematically  observed, 
given,  the  latest  bearing 
,   in  which  the  great  red 
spot  ia  conspicuous.    Prof.  Hough  says  it  could 
be  readil;^  seen  with  moderate  optical  powi 
the    oatline   being   the    some    as    when    tii 
observed  at  Dearborn  in   IH7li,     He  gives  the 
mean  rotation   iicriod    of    the  planet,  deduced 
from  oliBCrvations  mode  between  Sept.  I8TU 
Jane  18Su  {2,IU+  days),  aa  9h,  .i.-im.  3T-40s, 
Wa  haTB  received  a  reprint  of  Prof.  . 
LongUy'e   paper  on    the  Temperature  of   the 
fimuoeof  the  Moon,  deduoed  froin,  researcbea 


t  the  All^heny  Observatory,  in  which 
assisted  by  F.  W.  Very  and  J,  E.  Keeler, 
The  paper  waa  presented  to  the  National 
Academy  of  Sciences  ;  but  a  not«  appended  to 
it  announces  the  fact  that  the  authors  did 
succeed  in  obtaining  measnres  with  rock-salt 
prisms  and  leneos  in  a  lunar  heat  spectrum. 
They  must,  however,  rejicat  them  many  times 
before  complete  rCBolta  can  be  obtained.  The 
inference  at  present  is  that  the  temperature  of 
the  lunar  xoil  is,  at  any  rate,  below  that  of  boil- 
ing water,  and  in  an  indeSnite  degree. 

Mr.  Latimer  Clark  has  isimcd  (E.  and  F,  X. 
Sponl  his  useful  -Transit  Tables  for  188(j,' 
which  trill  enable  anyone  Xn  obtain  accurab? 
n  any  part  of  the  world  without  calcula- 
provided  be  has  a  transit  inBtmment. 
which  is  supplied  in  a  cheap  fonn  in  Clark's 

understood  thnt  Prof.  G.  G.  Stokes  will 
succeed  Prof.  Huxley  at<  president  of  the  Royal 
Society,  The  following  is  the  list  rcoominended 
by  the  counoil  for  election  to  the  new  council 
at  tho  anniversary  meeting  on  the  ilUth  inst. : — 
Trcnwnrer,  Dr.  John  Evnns  ;  secretiriCK,  Prof. 
Michael  Foster  and  Lord  Rayleigh  ;  foreign 
secretary,  Prof.  A.  W.  Williamson ;  olher 
meml)ers  of  the  council.  Prof.  R.  B.  Clifton, 
Prof.  J.  Dewar,  Prof,  TV.  H.  Flower,  A.  Geikie. 
Sir  J.  D.  Hooker,  Prof,  T,  H.  Huxley,  Admiral 
Sir  A,  Cooper  Key,  J.  Sormon  I.ockyer,  Prof. 
H.  S,  Moselev,  Prof,  B,  Price,  Prof.  Pritchai-d, 
IV,  J,  Russeli,  Prof.  J,  S,  Burdon-Siinderson, 
Prof,  A.  Sohnater,  Lieut.-Geu,  It,  Strachey,  and 
Gen.  J,  T,  Walker. 

The  Government  Grant  Committee  of  the 
Royal  Society  will  meet  in  Deoi'mhcr.  and 
applications  for  a  share  of  the  £-l,l)iii. 
ent  to  the  secretaries  of  the  society  before  the 
!8th  iuHt,,  on  forms  to  be  obtained  from  the 
assistant  secretary. 

The  second  part  of  the  Report  of  the  Trinity 
House  Committee  on  lighthouw  illuminaot? 
has  been  issued,  and  contains  a  variety  of  use- 
ful information  in  the  reports  of  the  cxjiorts 
engaged  in  the  late  experiments.  The  details 
given  in  this  part,  with  the  charts,  diai 
plans,  and  tables,  complete  a  work  whiel 
scientific  ralnc.  Id  one  of  the  aeati*DB  there 
is  a  tabic  showing  tho  duration  of  fogat  light- 
house and  light-vei!.«el  stations  around  the 
coasts,  compiled  from  the  records  of  four  y 
the  average  nnnual  duration  is  4:tlh.  ^4ni. 
(nearly  18  days). 

The  Royal  Meteorological  Society  have  op- 
pointed  a  committee  to  cooiiider  the  questioQ  of 
the  supposed  diminution  of  water  supply,  and 
the  suggested  increase  of  fioods.  The  com- 
mittee is  desiroas  of  olitainiag  as  much  infor- 
mation as  is  available,  and  will  be  glad 
receive  any  dutjk  thnt  may  he  recorded  in  t] 
noteliDoks  of  private  obaervors.  Information 
especially  requcstoi  relating  to  tho  iieriod 
"  lo-'ATi,  in  order  that  a  gap  may  bo  filled  up  in 
3  diagram  issued  with  the  juumiif  for  July 
it.  All  communications  should  be  addressed 
Mr.  W.  Harriott,  the  assistant  secretary,  a 
the  ofiioe*  of  the  Society,  3U,  Great  George 
street,  S.W.  At  the  ordinary  meeting  of  Uii 
Society,  to  be  held  at  2.j,  Great  George-strec 
(Institution  of  Civil  Enguieers),  on  the  l>^th 
inst,  at  7  p.m.,  a  paper,  by  Mr,  W.  Marriott,  on 
"  The  Helro  Wind  of  August  Ifl,  ISWu,"  will  be 
read,  as  will  also  papers  on  *'  Tho  Typhoon 
Origin  of  the  Weather  over  the  British  Isles 
during  the  2nd  of  October,  1M82,"  by  Mr.  H. 
Harriefjund  "  Xole  on  the  Principle  and  Working 
of  Joidan's  Improved  Sunshine  Reoorder,"  by 
Messrs.  J,  B,  Jordan  and  F,  Gaster. 

In  the  last  issue  of  the  Miaerological  ilaga- 
liiir-  Mr,  Vi.  Semmons  gives  an  account  of  a 
recent  discovery  of  the  rare  mineral  Connellite 
—a  sulpha  to-chloride  of  copper,  specimcuH  of 
which  are  in  the  national  collection  at  South 
Kensington  and  in  the  museum  of  Practical 
Geology.  Cannell  observed  this  mineral  in 
I8'I7,  and  Dnna  gave  it  a  ojiecific  name  in  IHSO. 
but  since  then  it  has  not  been  found. 

Two  trains,  propelled  or  lirawn  by  electricity, 
will  shortly  be  at  work  nit  the  Xinth-avenue 
Elevated  Railroad,  Xeiv  York,  the  motois  being 
of  Daft's  make,  and  similar  to  those  recently 
tried.  It  is  proposed  to  lay  down  a  line  12 
miles  long  in  Hamilton  County,  Ubio,  and  it  is 
proi  able  that  electric  tramwayn  will  shortly  be 
eaUbliiihed  in  Brooklyn  and  Pittsburg, 


length,  which  is  t«  be  propelled  by  the  . 
plosive  energy  of  compresecd  aircharged  with 
vapourised  petroleum.  The  air  is  to  be  com- 
pressed to  tAiOlb.  on  tho  square  inch,  and  is  1* 
be  stored  in  steel  rosorvoirB.  The  misture  of 
oir  and  hydrotorbnn  vapour  is  to  be  expbuled 
in  open-end  oylinders  running  parallel  Wllhlte 
veswt'a  planking,  on  electric  spark  being  n«a 

effect  the  discharge.  It  la  calcolatad  that 
explosions  per  minute  can  be  midc 
Steering  and  stopping  are  to  be  effected  tj 
exiiloding  the  mixture  in  cylinders  plnced  mm 
the  stem,  at  right  angles  to  the  sides  of  tte 
vessel. 

Professor  Schaer  has  foond  that  weak  lol*- 

ms  (tl-^  per  l,0*X>)of  pmsaic  acid  and  ooin>- 

re   sublimate  prevent    the    development  rf 

seeds,   and  the  exercise   of    the    fimctiou  <■ 

organised  and  unorganised  ferments. 

The  brothers  G,  and  A.  Bellu»«i,  who  an 
large  vineyards  at  Te*ie,  have  discovered  tlMt 
hydrate  of  calcium  is  a  remedy  for  the  pao- 
nospora  of  tho  vine,  known  as  oldinm  Of 
mildew.  This  season  they  invited  vitinl- 
turifts  to  come  and  see  for  themselves,  and  ex- 
hibited long  rows  of  vines,  the  leaves  «t  wli* 
looked  us  it  sprinkled  with  brine,  but  werapa- 
f^ictly  healthy,  whUe  on  the  other  Bide  of  tlH 
walk,  the  foliage  hod  nearly  all  shrivelled^ 
or  dropi>cd  oft.  The  vines  treated  witb  iij 
calcium  hydrate  were  laden  with  bnnche*  « 
'pe  grapes,  while  grapcson  the  untreated  pluft 
ere  few  in  number  and  sour. 

A  new  method  of  treating  sewsf^  has  bes 
recently  devised,  the  active  agent  in  wfaichH 

Iphatc  of  iron.    The  cost  is  stated  to  be  abou 

ic-fourth  that  of  existing  methods. 


USEFUL  AND  SCIEKTIFIC  VOTBS. 


Turf.  FitU,  a»,i  Far>«, 
uvclty    i. 


,elatc.._.....„, ... --„- 

,    ttorn,  with  asmii: 

wheel  in  front,  and  attsched  to  the  front  baiii* 
vertioal  brcss  boilti  heated  with  gajioline.  AduD? 

eneinc  monnted    "  ''■-  "■—   '"- "--  "■    "      ' 

etruke  of  fliu,,  n 

Below  the  engine  in  a  iiiherical  reservoir  tioUlDf 
a  quart  of  water,  and  above  it  a.  cylind^  holdtff 
aa  mrxnh  gasoline.  A  ronnd  belt  conunnnicstci  Ik 
pciwer  of  the  engine  tu  a  ItOin.  wheel  attwi^sdtolk 
wheol  of  the  bicyLle.  The  en^ne,  in  an  eibibili* 
at  Newark  recently,  made  181)  revolationi  of  lb 
IJin.  crank  in  B  Diinuto,  and  nine  of  these  lenli' 
tions  tamed  the  lir^e  wheel  once.  A  little  Hi^ 
eauge  showed  UOlb.  pressure  a  few  minutes  tim 
flio  fire  had  1iei-n  started,  and,  leaping  into  Ikt 
saddle,  Hr.  Ci'peland  rode  swiftly  around  tkt 
rink  fur  twenty  minutes.  The  inventor  Bid  Ifc 
engine  would  run  for  an  hour  without  ranewsl^ 
water  oi  caaolinc,  and  that  engine,  boiler,  and  fad 
did  not  add  mure  than  'JOlb.  to  the  weight  of  (1> 
bicycle.  Uc  hut  retained  the  pedals  on  Hunk- 
chine,  and  he  ubed  them  as  on  AOxiiiaTy  to  tbi 
engine  when  he  pleaded. 

dold  Varnish  for  Frames. — Take  of  tnmRi' 
and  gamboge,  of  each  1  drachm  t  spi 

■    if-  -' 


ahellac  and  sandoracb,  of  each  Sol: 
__  blood,  7  drKbms;  thin  mastic  vami^SiK 
t  with  oooaaional  agitation  forHdsnmi 
place,  then  set  aside  tu  fine,  and  pour  olE  Ikr 


Digc 

elear  liquid.    Tfa  is  is  to  be  applied 

previoudy  silvered. 
Alcohol  in  Cider.— Th 

ition  commenced   in  ]9Si  ^ . 

am  and  minimum  pcrccntaees  of  alcuhol  UN 
wtic  acid  which  geniiinu  apple  juiee  would  p* 
ice  are  publiahod  by  Mr.  W.  French  gmilb  in  tke 
,«cMal  of  the  .Uneiican  Cbemicid  Society.  TluT 
idioite     that    a    good    cider      should        — --- 


,    of    olcol 


and 


aampio  ought  not  to  fall  below  .|  hi 
cent. :  and  if  less  than  3^  per  cent,  the  cidK 
most  have  been  diluted  or  prepared  from  citrem^) 
bod  apples.  Again,  while  a  genuine  cider  \mept 
may  coatain  IcbB  than  tour  per  cent,  of  acetic  ai-io, 
a  good  article  shonld  oontaui  about  five  p*F  cenl- 
and  vinuHOr  prepared  from  the  better  grade*  ^ 
cider  will  represent  from  at  to  seven  per  rent  •« 
acidity.  Apples  lauit  be  carefully  selected  to  vieU 
a  vinegar  about  seven  or  eight  per  ceut.  i 

Ub.  Bubl'harI),  Director  of  the  Hint  in  (bl    | 
United    States,    in    his   annual  report    give*  llx 
production     of     gold     in     America    in    IS81    " 
SO,dt>U.U(HI  doU.    In    lBd3  the  gold  prodncad  «■■ 
valued  at  30,000,000  dolt 
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LETTEES  TO  THE  EDITOE. 


Iir»*»  nemtU  atntlHt  ngumOle /or  IIh  cpintm  e 
'rmmniiaHaaiAmldirOrmienufiubrlfylifeipcuair.i 


J.  FuraoBE  BUWlltlW. 


Wliwbe  kDDfn.  liEit  no  uiDrv^Hn^  tbacnot  In  thlg  n 
twin  ill  eOar  lubiMU  ;    Foi  faoh  t.  pcnoD  nmy  h 

«C  •ai£m  penon  or  aucb  ■  loDuUio.  Diitu  toolhei  thli 
knmnuoniontLjin  wb&tcTet7bodjdri«i,iii4  iet,tok 
»<rtnt*mriUi  ttili  mtle  pUMjico  of  hli,  will  nuciert 
to  nlM  the  wLoIe  bolv  ol  rtanlcka,  n  tIcs  rrom  whc 
pHt  insooTtBlrncH  derive  Ihelr  origlnaL"— Aftnunfj 


<dXiu  lima  of  Scptembei  yth  eupplii 

Alnwick,  or  ha  wm   (uffering  from ...._- 

oidiiuij  menUI  h^ncioatiou  when  he  penned 
lettei  39940.  p.  178.     In  it  he  §t,j,:  "Mr.   Siidlt 

^arc)  fthe  itoliei  iie  my  u*n]  containod  in  m 
«nfillRl  letter  to  tho  Tinm  wuic  nlso  miHpriotei 
Thu  «u  not  the  cue.  mid  if  Mr.  t^odler  wi 
«onTBrt  Dr.  Copclnnd'H  measures  eipTcKBod  i 
■aoondi  of  limt,  into  loeonciB  of  nrt,  snd  then  con. 
!««  it  with  my  meMnres  (citnrosBi.'d  in  eecond«  of 
■are)  he  will  at  onra  perceiTe  the  ground  on  which 
the  inipicion  of  '  npid  motion '  in  tho  Novii  wu 
fonnded."  Hr.  Perry  liote  mukei  a  dctiberutc 
■tatement,  the  trath  uf  which  i-an  be  jirored  hv 
uyona  interested  in  the  subject,  unri  which  wifl 
•erre  u  k  te«t  of  tho  accuracy  of  liig  other  allegn- 

He  uys  fund  he  tnye  it  twice}  that  hi«  mcaautes. 
M  printed  m  the  Timet,  wore  cxprensod  in  seconds 
of  arc,  I  most  cmphnticiilly  deny  every  syllmblc 
of  thie  itatement.  Tliey  were  expressed  in  seconds 
of  ft'iiK,  and  it  WDM  the  ostmordinary  discrepincy 
betweon  Dr.  CopelandV  and  Mr,  Pcrrvs measures, 
both  expressed  Jn  Mr.  Perry's  letter  in  leeonib  of 
fisu^hioh  >u  astounded  Mr.  Lynn  and  myielf. 
Mr.  Ferry'*  letter  t<j  the  Timn  runs  as  f.iUows  — 
"The  new  star  in  the  nhoTc  nciiula  is  appMcntlv 
in  rapid  motion.  By  the  Dun  Kcht  CiraUar,  No. 
88,  we  loam  that  Lonl  Crawfuni  and  Dr.  O^land 
Xotuii  that  it  wa*  '  most  probably  situate  some  I  Ha. 
•ding  and  A"  «inth  of  the  old  nucleus,  whidi 
nob  OTerpowered  by  the  liclit  of  the  star.'  I 
.  .  inred  it  carefully  last  evcnmg  with  my  IHlio. 
ailTer»d-gliM  •  Culver '  refleet/ir,  and  found  that  it 
" "  '  s,  preceding  and  ;!■  J-  south  of  the  old 


Mcondi  of  arc.  aa  Mr.  Perry  requests,  is  equal  to 
about  18-28",  and  Mr.  Pcrry'e  13-Os.  to  IWi-ST'.  This 
-wonldglTe  the  new  star  a  AiHy  motion  of  BUo , 
Bwily  seven  time)  aa  much  as  the  oitiituij  movement 
of  Gnombtidge  Ifl;lO,  the  star  having  the  largest 
Inown  proper  motion  I     I  aasure  Ur.Terry  that  I 

Ev  hin  orsdit  for  saying  what  he  meant  j  it  was 
.Lrmwho  suggested  at  first  that  be  did  not 
fenov  the  difference  between  seconds  of  arc  and 
aeoMidi  of  time  :  but  I  was  loth  to  believe  that  a 
Fellow  of  tbo  Bjjyal  Astronomical  Society  who 
owned,  and  used,  a  telescope  of  18in.  aperture, 
conld  have  committed  so  puerile  a  blunder,  How- 
«TBr,  I  shall  know  better  in  future.  It  would  seem 
*•  if  Captain  Noble's  note  "On  tho  Misuse  of  a 
Coouoon  Bj-mbol,"  urgently  required  reprint- 
ing m  the  Moulhls  Jfniiref.  Mr.  Perry  has 
landed  himielf  on  the  horns  of  a  dilemma: 
«itlier  he  lilundered  so  greatly  in  hia  measure  m  to 
make  the  distance  of  the  Kora  from  the  nuclons 
118"  neater  than  it  should  have  boon,  which  would 
jnatlfy  his  assertion  of  rapid  motion  wiUi  a  ven- 
geance, but  does  not  rcSect  grciit  credit  on  either  his 
mioTometei  or  hia  perapioacity ;  or  ho  wrote  12-Oi, 
-when  he  meant  1*0'  (not  knowing  the  dUfctencc 
between  the  two),  which,  however,  would  not 
warrant  his  assomption  of  "rapid"  or  any  other 


. of  "rapid 

motion  (except  a  "motion"  of  what  onkind  people 
might  be  rode  ennugh  to  term  "prcmatore  and  in- 
decent haite  "  in  rushing  into  print  with  a  storv  uf 
a  cook  and  a  hnll),  as  the  difference  of  li'  between 
bi«  own  and  Dr.  Cnpeland'a  moasnres  was  well 
within  the  limits  nf  eftor.  con-idcrinsihediflloulty 
of  getting  exact  uieaanres  from  such  an  object  as 
the  nnclena  of  M.  31,  and  the  admitted  uncertainty 
ol  the  Dnn-Echt  rosnlte  at  the  time  Mr.  i'eny  first 
mahed  into  print.  H.  Sadler. 

[S4991.]-AB  Mr.  Perry  twice  states  in  his  hist 
letter  m  the  E.vr.LiiiH  MECJiANit;  li'linu)  that 
bia  mcaenre  of  the  ilistancc  uf  tbg  >uv:i  in  the 
nebula  from  the  nucleus  wa&t':il>re?0i'd 


in  hia  letter  to  the  Tlmei  of  Sept.  9,  in  leoooda  of 
arc,  I  must  beg  to  point  ont  that  he  oannot 
have  a  copy  of  that  letter  by  him,  and  that  hia 
memory  must  be  at  fault. 

The  distance  in  right  ascension  between  the  star 
nnd  the  nncleds  is  as  clearly  cipreeied  in  sccooda 
uf  time  (s)  as  that  in  dectinntion  is  in  aeconds  of 
are  (  }.  Had  this  not  been  the  case,  I  should  never 
have  written  my  letter  to  the  JFm«  of  Sept.  l.i. 
The  ereat  discordance  thns  shown  between  Mr. 
Perry  t  measure  and  thine  of  Dr.  Copeland  and  [jther 
observora  being  fiO  far  eioeedinn  pussiblo  error  of  ol> 
acrvation,  even  when  made  under  themoBtunfavonr- 
ahle  circumstani<  I'l.crntvincedmethatthercwasgonie 
mistake  in  the  former  which  it  was  desirable  to 
have  oxplain«l.  Had  Hr.  Perry  exphiined  that  it 
was  a  misprint,  ur  lajuui  /i/umir,  in  his  letter  (aa 
we  now  know,  and  as  Mr.  Perry  will  eee  if  he 
coufulta  the  letter  as  printed).  I  should  have  said 
no  mote :  but  in  hia  letter  pnblisliHi  on  Sept.  22. 
he  said  that  mj"  conjecture  was  wrong,  and  hinted 
that  it  was  unintelligibla,  without  pointing  out  thr 
nature  of  the  mistake,  by  himself  or  bis  printer, 
on  which  it  was  founded.  If  it  had  been  eipluinod 
in  a  previous  unpublished  letter  (which,  of  course, 
I  conld  not  hai-c  known),  it  is  singular  that  no 
allusion  waa  made  lu  this.  So  I  wrote  again  on 
Sept.  •i2  a  letter  which  did  not  appear  unlit  Sent. 
29  (wilh  date  omitted),  again  poinlmg  out  that  tie 
distance  in  right  aueniioa  l^twecn  the  star  and 
the  nncleas  could  not  be  nearW  so  groat  as  12 
seconds  of  time,  and  requesting  Mr.  Porry  Iji  com- 
municate some  further  measnros.  To  this  letter 
Mr.  Perry  mado  no  reply.  Tho  fact  was  simply 
that  I  thought  those  who  took  all  ttieir  infomiatior 
on  the  subject  from  the  T'liie-  ought  to  im:  so  im 
portant  a  statement  as  the  star's  ■' rapid  motion' 
withdrawn,  as  it  was  so  evidently  iinfoimded. 

Illackheath,  Nov.  «.  'W.  T.  Lynn. 

THE  COLOTTIt  OF  THE  HEW  8TAB  IN 
AlfDBOMEDA— OPTICAI.  KATTERS— 
NOTES  ON  SILTESINO. 

[2-H11I2.]— I  (IL-ITK  ngrec  with  Mr.  Brooks  (letli 
3)B.-Hi.p.  1311.  (la  to  the  colour  of  the  new  star  i 
Andromeda.  My  first  oliscrvatlon  of  this  staiwi 
made  im  the  night  of  Sent,  tlth,  with  my  illin.  n 
(lector,  tho  eulourthen  being  recorded  aa  "white, 
(li(;htly  tinged  with  green,  and  the  mngnitnd( 
?stiimited  til  1>e  about  <i|. 

Since  then  I  havo  neen  this  star  many  times,  anc 
lince  Tcaiiing  of  its  colour  being  "orange"  oi 
■  ruddy,"  I  have  examined  it  particularly  for  the 
jurpoee  of  satisfying  myeelf  moro  thorrmgbly  on 
:hia  point.  Bat.  notwithstanding  a  willingnesx  on 
my  part  til  see  the  star  rnddy,  its  colour  haa  always 
ipeared  tii  he  the  same  aa  when  first  observeil, 
[cept  that,  perhaps,  it  hjta  become  alightly  yel- 
wish  instead  of  white,  but  still  rotaining  the 
■ceniah  tinge.  I  last  ciainioed  it  on  Oct.  17tti,  at 
m.  XOm.  SkY  cloudless,  air  gooil,  mum  about  firrt 
larter  and  shining  brightly.  The  star  well  seen  ; 
._ie  nebula  being  qnite  extingoialied  in  the  ilj, 
power  3C0.  The  colour  recorded  at  ihia  time  waa 
'■yellowish-while,  tinged  with  green,  the  green 
tinge  being  fainl,  but  noticeable."  1  then  tried 
icreral  lower  powers,  and  finally  the  ajin.  rnfraotor; 
l>nt  the  result  in  each  case  \m  the  same  as  before. 
All  these  observations  were  mado  licfore  I  knew 
■  thought  the  colour  to  be  grc 

a  attained  . 


etiaa  is  likely  to  be  ovarlooko^  eapeoiallj' 
"3  unidiHira ;  tit*  reanlt  with  an  imperfectly 
cleaned  mirror  bein^  almost  alwayi  like  that  de- 
scribed by  Hr.  Smith — thin,  patohy  films,  wUoh 
rub  oB  on  attempting  to  poliih.  Tho  temperature 
should  be  about  70°— not  lower  than  W—ln  order 
to  secure  the  ieil  results,  aa  the  film  will  be  thin 
if  the  tempsratnre  is  too  low,  and  the  bengflt  of 
somo  of  the  silver  will  be  loM  if  too  high.  I  ha*« 
triL'd  all  the  processes  ioc  a ilx-eriug  mirrors  whioh  J 


'ealwi 


o  do  with  i 

nt.  '-F.  1-  - 

ik    again    when 

I  am  at  a  loss  to  understand  how  I  conld  have 
ladr;  such  a  mistake  iu  rr  Littcow's  formula,  ai 
loun  by  "Orderio  Vital"  in  his  kind  reply  to  my 
jniiuiry.    On  reading  hia  letter  I  saw  the  point  at 

Owing  to  the  press  of  other  matten  1  havo  been 
)hliged  to  temjMJrarily  suspend  work  on  my  oin. 
..u ,:..  V...  _n, lil  myself  of  the  pri- 


ilcge  of  asking  "  Prismatique"  a  questir  _   ..    

.note.    Meanwhile,  would  ho  kindtv  tell  me  some- 
thing aboat  his  paper  jiulisher,  and  its  advantage 


pilehi'  And  also  in  what  numbers  hia  articles 
on  *■  Objeet-elBSS  Working"  appeared?  The  men- 
tion of  Mr.  t'eiiny'e  name  reniindH  me  that  I  hope 
that  gentleman  has  not  given  up  telling  us  about 
the  elTect  of  the  separation  uf  tlie  lenaoa  in  a:i 
ichroniatio  on  the  apheriivil  aberration.  I  am 
tore  all  practical  amateurs  would  like  to  hear  from 

I  do  not  know  anyway  by  which  ''Countryman" 
'qoery  oTdila,  page  1 10)  may  obtain  the  residta  he 
lesires.  Perhaps  some  one  else  can  tell  him,  or  if 
[  have  time  I  will  look  into  the  matter. 

From  what  Mr.  Smith  writes  (letter  SMTS,  page 
I2:''>)  Ishould  attribute  his  failures  to  secure  good 
films  primarily  to  two  causes— vii^  the  mirror  was 
~  '  ^lean  (though  it  finally  beoime  dean  throng 

.  itud  trials]  and  the  temperature  of  ^e  motn 
and  chemicals  was  too  low.    A*  I  aaid  in  Mkir 


KSBOPE   NEBTTLA. 

[a«aS.]— Some  of  your  correspond  en  te  have 
from  time  tu  time  asked  for  obsorvations  of  this 
object.  I  send  yoD  nil  the  observations  of  it  made 
bj  Rev.  T.  W.  Webb,  and  extracted  verbatim  from 
hit  note-books. 

Last  night,  Kov.  lith,the  Pleiades  were  examined 
with  tho  n^in.  Calver  e<iustorial  reflector.  I  was 
careful  not  to  find  out  which  was  Merope  before 
going  to  the  telescope.  Each  of  the  larger  stars 
was  then  examined,  and  the  nebula  at  once  seen. 
It  extends  for  a  considerable  diatonoe  in  a 
triangular-shajied  haie.  The  /.  boundary  is 
marked  by  a  line  of  amal]  stais,  tlie  proccding  side 
is  much  le^  defind,  while  at  the  base  ra  the 
triangle  the  nebulosity  fades  away  imperceptibly. 
The  {lower  nsed  was  TO.     Incroaaing  the  power 


liy  muring  tho  teleaoope 
rapidly,  the  nebula  was  a  *tari^  object  throngh 
contr;iBt  with  the  dark  sky.  I  could  not  see 
Gnildschmidt'a  ncbola. 

18C1.  Oct  r^.— Rather  fiariuc  definition.  SUn. 
Alvnn  Clark,  84in.  focal  lengtji.  Pleiades':  The 
star  p,  the  brightest  baa  a  large,  feeble  nebidov 
space  /,  I  did  Aot  know  where  to  look  for  thit, 
merely  remembering  that  Uerupe  waa  aaid  to  be 

angular  shape;  but  it  was  readily  paroeivabi 
though  I  ihoiUd  not  have  discovered  it.  I  aaw  it 
with  (A,  and  afterwards,  but  not  at  all  plainer,  wiUi 
■"      '■         ■      ■      ras  about  (rd  of  the  field  at  » 


IRinI,  Kov.  Ii). — A  very  splendid  transparent 
night.  TV'ith  29  it  appears  to  extend  about  Jrd  of 
field,  aa  on  Oct.  ■'>.  But  it  fully  HUrronnds  and  es- 
timds  lieyond  tho  star,  and  is  brightest  in  that  part. 
It  is  egg^aped  or  triangular,  with  rounded  angle*; 
but  excessively  ill-dufincd.  Its  longest  axis  siimia 
to  make  an  angle  of  Ulf  +.  with  a  line  jolnbu 
Merripe  and  Aloyone ;  and  lOfr'  +,  with  a  line 
joining  j^ferope  and  Electra. 

iriKi,  Kov.  11.— Well  Been  with  29,    Fine  night. 

Itta,  Dcc.Ut.— Sky  not  very  clear.  Visible  with 
■2:\,  hut  I  think  less  so  than  on  former  ocoaaiona.  I 
fancy  tho  other  bright  stars  of  the  I'loiadsi  seoB  a 
"  ■'  nabalous.  probably  from  bare.  1  cannot  p«r- 
Goldschmidt's  surrounding  nebula. 

— ,lJi.  Transparent  night.— Nebs,  as  last  night, 
M.  1  eonld  fancy  the  wbolo  Pleiades  on  a  nebn- 
loua  ground  in  the  linder  of  the  tcleseope. 

ISOa.  Dec,  2'J^-Fine,  but  a  little  Uuttering. 
Meropo  nob. :  very  plain  and  spiirkling,  evidently, 
in  several  places.     Cloldschmidt's  neb.  not  to  be 

1864.  Feb.  fl.— A  little  bare  in  porta  of  the  sky. 
Merope  neb.  pretty  evident.     Uoldachmidt's   in- 

viaible,  iH. Nov.  4.— Transjiarent.    but  rather 

blotty  night.    Keb.  feeble,   but  tolerably  evident 
as  a  known  object. 

IMiM.  Sept.  25. — Fine  trana|>arent  night,  and 
luminnoa.  Xeb.  vBtf  feeble.  30,  <>o,  but  rather 
low.    No  trace  of  (3<>ldKobmidt's  neb. 

Idfiil.  Feb.  12^-Nchnla  very  feeble.  .10  and  fit, 
bnt  oonaiderably  lietler  seen.  1  think,  especially 
with  ii4,  when  the  eye  is  ao  oblique  that  the  direc- 
tion of  the  inner  eantliui<  Is  nearly  vertical,  than 
when  it  is  cither  horizontal,  or  in  the  opposite 
directum. 

11*67.  Nov.  2j— .Ur  not  very  fine,  H-aMin  With. 
This  ohj;ect  is  verv  faint  though  perceptible,  fio. 

Idii9.  Dec.  2d.— Sharp  f  roit.    The  traces  of  this 

object  are  very  feeble ;  but  the  air  may  not  be  very 

sparont. 

Ii2.  March  1.— Clear 
with  lii  to  be  some  feeb 
but  I  do  niittrace  i1 


■vening.    There   i 
dilluscd  glow  S.  0 


the  field  of  lij  ;  bnt  when  the  star  ii  just  bidden 
by  the  stop,  there  is  a  foeble  but  evident  glow  IB' 
~y  s^  and  a  little  t^^  which  does  not  exist 
the  next  bright  atu  p,  is  In  a  similar  sttna- 
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18711.  Jui.lfi.—Pinedcar  night.  Thii ia ■  diffiaolt 
object  wlth66,iDd  ouuld  cenoioly  bive  etcspcdin 
B  g(D«ra]  iaryfy.  When  the  other  luge  am  ua 
iaituat  ot  the  field,  it  ii  quite  dnrlc;  bat  vhen 
Menipe  goes  imt  of  light  S.,  there  ia  >  brotd,  but 
Tery  feeble,  though  certsin,  Imninoeity  with  no 
defined  booDdaiyibuteiteDdingabontlfrN.  (lie), or 
neurl;  u  fir  u  a  D  mag.  star  N.  b  little/.,  >boat  W 
diituit.  It«  r  edge  aeemB  ta  fuilow  >  line  of  three 
oc  toar  small  utan ;  but  the  whole  in  very  diSiued, 

'  '      la  preaentitDte  wanldbiuillybBvebeBadit- 


Merope  nabolii  a  Yfiy  perceptible  glow. 
1SB2.  Feb.  IS.— Blotty  OeiiiiitiuD. 
I  do  not  »M  thi»  ;  but  lir  not  very  transpnrent. 
T.  B.  Eapln. 


iilereet  to  know  what  will  bo  tiie  epherio*!  »ben-v 
tion  of  the  tboTe,  according  to  the  conitanti  given 
by  Dr.  Royiton  Figott. 

Witi  regard  to  the  mirrora,  he  only  givei  their 
foooJ  lenetbK  bat  not  the  form  of  the  cnivci,  which 
ought  (u  be  known  in  order  to  detcrminG  >pbeiie>I 
sberratioQ  ;  however,  it  will  ■uffice  for  t^e  moment 
to  BUppoEe  the  larger  mirror  to  he  parabolic,  and 
the  Dnaller  one  ■phecicat — a  rommon  arraagoment. 
Aocotdingly,  for  raya  parallel  to  the  aiis,  the 
■pherical  aberration  uf  the  first  mirror  will  be  0, 
■mce  all  reflected  raya  paas  ttroagh  iU  focQG  ;  bu 
that  the  aberration  of  the  InBtrument  is  reduced  to 
that  of  the  eecond  mirror  only. 

The  ftpcrtnre  of  thii  latter  ii  Sin.,  and  ite  fooal 
length  is  T4-TI.  The  second  image  ii  formed  at  a 
4iitUnce  332-31  from  the  lecoud  mirror,  and  the 
diatanee  between  the  two  imagea  ia  given  aaGl. 
Sot  BUrely  this  laat  ii  a  mistake,  or  probably  a  mis- 
print. Clin.  ia.  I  find,  the  distance  at  which  the 
■mall  mirror  ought  to  be  placed  from  thc^fi'r  j(  imone 
in  order  that  the  second  unu^o  may  be  where  it  la. 
Setidea,  in  a  Caaicgrain,  the  imall  mirror  lioa  be- 
tween the  two  imagea,  therefore  Ibeir  di»laiu;e 
maet  bo  grtaler  than  that  of  either  of  them  from 

Using,  then,  the  formula  for  mherical  aberration 

(I  I  \  t    ,.iyi 

~  ~  I  —  ,  and  obaetving  that  wehave  u  =  61, 
J'  =  74-71,  r  »=  2/  =  H9'12  we  obtain  on  redaction 
to  nnmben,  abenation  =  4-887  ^ 


I  anppoee  F  and  '20  to  be  aa  If 


and  l-JO  fooal  length  in  the  proportion  of- 
4-887  X  I  X  =^  to  ],  or  471  to  1,  so  that  thi 
aiberratjon  is  between  four  and  five  times  as  greai 
a>  that  ot  an  uncorrected  obiect-glasa  of  Bin.  aper- 
-   -'  '  -   -■  1  a  we  wi  '    ■ 


a  of 


tnre  and  120  focal  length,  and  i: 
pare  it  with  the  i ' 

4Bin.  (Hat  of  thi        „.  ,. „— „ - 

a  teleacupe  similar  to  the  former,  the  ahemtion 
willbe  j  ot  4-71  or '78,  BO  that  SnaUythe  aherratiDU 
will  bo  tometbiug  more  than  i  that  of  an  on- 
corrected  objwt-glaaa  having  apertnre  of  4Sin. 
with  fcrnl  length  lb  timea  aperture. 

The  aberration,  therefore,  would  be  very  had; 
but  possibly  the  actual  curves  are  ■omewbaC  differ- 
ent from  what  has  been  anppoaed  above. 

Tha  separation  of  y.j  Andromedic  ia  not  mnch  ot 
■  lest  for  4SiD.,  sinre,  if  the  distance  were  -4,   as 

in  year  1S42,  Urn.  would  sepo *  ' 

lanffici 


n  I8na,  8in.  would  si 


w,  a.  p. 


2-00        ...         2-760         ...         2-672 

The    obaervatioDs    were  made  by   Mr.  George 

_.nott,   P.RJ.,S,  whoae   name  ia  well  known  to 

many  of  na,  on  atara  nf  the  IsC  and  2nd  magnitude. 


HBW  PEDAI.  ACTION  POS  AUBBICAN 

oaaANS. 

[24it97.]— In  a  recent  volume  of  the  EsGI-laH 
HbchANIC  I  described  the  conitructiun  of  a  sepa- 
rate pedal  organ  tor  American  organs  and  har- 
moninmB.  I  have  now  a  wish  to  bring  before  tho 
notice  of  your  readers  particnlars  of  the  construc- 
tion of  a  pedal  aotton  which  is  auperior  to  the 
former  method.  The  diagram  will  clearly  explain 
the  principles  of  construction.  A  A  show  the 
pedals ;  B,  the  plnngar,  which  ia  actuated  by  the 

ralj  CC,  the  fnbei;    D  D,  the  reeds  (2  sets)  ■ 
the  sound-chamber  or  boa    fined  over  tubes 
Fj  the  pallet,  fnmiahed  with  two  pallet  springs, 


and  onl  T  Jotir,  or  1 6  per  oeot,  oootanwd  o^*rta  ol 
96  per  oent.  oj  oxide  of  iKo-  1  c"  iailye«*i« 
from  thii  that  your  ooirespondent'a  expsnmc  k 
very  different  from  r'-- 


adon,N 


Analyttcal 


NBUTBAI.    SALTS    IM    Z>A»IBLL 
BATTBIUB8. 

[24599.]— I  lirST  differ  from  "A.  B.  B."  (MMI, 
p.204),wliBnhesayBthatnoutral  salts  prevent  tfce 
passage  of  copper  sulphate  inta  the  linc  cell,  («(•- 
cially  ai  the  way  in  which  he  worda  tl«  ttatranat 
implies  that  1  have  ahown  them  to  have  tUi 
advantage.  Nothing  will  prevent  this  and  IW 
consequent  deposit  of  copper  oa  the  imc.  TM 
best  rian  is  one  of  my  own  device,  and  thai  loa 
the  ditadvantage  of  incr»«iBg  the  jBt«mal  «■ 
sistance ;  that,  aa  described  year*  ago  in  (k« 
pages,  and  page  137  of  the  aaiMind  edition  rf  m 
^  filcctrieity,"  is  to  uae  a  double  puions  cell,  aM 
place  either  lino  cuUinga  or  oiide  ot  line  in  Of 


a  uBcd  in  the  siuc  oell ;  but,  ot  iwifi^ 
ita  endosmoBB  is  Ineriaeed  if  the  hydrwitatie  (Wa- 
sure  is  greatest  in  the  copper  cell,  and  a  *Ba| 
currant  ptodocea  this  by  driving  pnrt  of  the  i^ 
Bulotion  into  the  copper  cell,  it  ja  also  gmalar 
when  the  battery  is  not  working,  just  becsiOMlkb 
action  of  the  current,  while   paaaiDg,  seta  ip  ■ 


THB    TEIiBSCOPE. 

[24990.]- IP  Mr.  H.  Ingall  will  again  read  my 
remarka,  he  will  see  that  I  only  intended  to  shov 
that  altering  the  character  of  the  central  diso  ' 
not    affeot    Uie    dividing    power,     but    imly 
mtaiurtxg ;  because  the  planet-like  disc  is  bi 
to  m  than  a  small  bright  point,   though  the  li 
allowa  of  closer  dividmg.  The  curves  of  a  reflector 
mnat  be  more   perfect   than  those  of  a  refractor, 
which    are  spherical :    hence  the   ringa    are  moi 
numerous  and  obtruaive. 

I  may  tell  Mr.  Holmes  that  I  see  no  reason  to 
"  renmsider  "  my  remarka  about  not  being  able  to 
magnify  the  atara,  and  that  be  will  he  more  benefited 

hs  li>fl,rlniniihlii,>i.H  nn  (ha  ^„«ll,». 


DIAICETSB  OF   STAS   DISCS. 

[•i4D!MU— I   TEii\K    Mr.   Calver  will   alter  his 


S  S ;  G  ii  the  wind-i:bamber  ;  H  ia  a  metal  pipe, 
Sxed  in  back  of  rim  uf  wtnd-cbamber.  A  similar 
pipe  is  inserted  in  back  ot  wind-chamber  of  inatru- 

indiarubber  tube  ia  connected  to  the  pipea,  by 
which  the  air  la  conducted  to  the  reeda.  M  is  a 
regulating  screw  for  the  pedal ;  and  N  a  bit  of 
felt  glued  to  under  part  of  pod  J,  to  prevent  any 
noise  when  coming  in  contact  with  regulating 
screw.  Tho  other  portiona  will  be  easily  under- 
stood. RR  are  inleta  to  allow  auBicient  air  to 
enter  the  reeda.  I  must  now  inform  interested 
readera  that  thia  pedal  action  haa  been  practically 
teated  and  found  to  be  auooesaful.  The  indinrubber 
tnbing  should  be  ot  snflScient  length  to  allow  the 
whole  of  the  pedai  action  to  ha  drawn  out  from 
under  the  inetTument  when  the  pedola  are  required 
to  be  used.  If  the  instrument  to  which  this  pedal 
action  is  couuecled  is  raised  Rin.  from  the  Boor, 
that  will  be  quite  sufficient.  This  arrangement 
also  admits  of  the  application  ot  a  pedal  coupler 
it  reqoired.  I  am  quite  willing  to  describe  tfae 
mode  of  attaching  pedal  coupler  to  keys  if  aaked 
to  do  BO.  I  may  remark  that  the  effect  of  thia 
amm^ment  leaves  nothing  to  be  desired.  With 
aulGcient  wind-preeBiire  the  reeda  apeak  promptly, 
and  give  out  a  good  solid  lone  (if  I  may  so  eipress 
it),  equal,  if  not  superior,  to  any  pedal  bass  yet 
arranged.    Thia  pedal  action  can  be  diaocnnected 

moment's  notice,  oa  will  st  once  be  seen! 

SUCPI^  BXBSCISES  IN  TECHNICAL 
ANAXTSIS  —  OXIDB  OF  LRON  PICh 
SBNTTS. 

J24'.I98.]— I  AM  thankful  to  your  correspondent 
I.  Hurst)  for  giving  me  an  opportunity  of 
stating  that  the  oxide  of  Iron  reds,  described  in 
No.  1072,  and  to  which  he  refeta,  arc  Bold  under 
the  name  of  "coinrnaii  oiido  uf  iron  reda." 
Whether  the  word  "  common  "  j'ustifiea  the  addi- 
tion ot  chalk  or  not  it  ia  impuaublo  for  me  to  #ay  \ 
but  it  ia.  nevertbaleas.  a  fact  t^at  ohalk  is  present 
in  greater  or  lesa  quantity  in  a  large  proportion  of 
'--  "'-'---claaa.    Thai  good  samplee  ahould 


common  painta.  Ont  of  twenty-five  samples  taker 
at  random,  only  nine,  or  3(i  per  cent.,  were  quitf 
free  from  chalk ;  only  elercn,  or  44  p«  cent.,  ocni' 


It  a  Daniel 

..    instance,  to  rinfc   w,,^  , 

ihould  not  use  it  for)  or  to  work  aclock,te.l 
think  the  gravity  form  la  much  to  be  preferrei  n 
in  it  this  ififficalty  ia  more  easily  controlled  th* 
with  vertical  platea  and  a  porona  cell. 

As  to  the  practical  advantacca  ot  aulpbaU  « 
lino  over  sulphate  of  soda,  I  think  it  is  alwsjst 
diaadvantage  (o  introduce  any  inert  and  towj; 
mutter  into  any  work.  I  am  not  prepared  to  aba 
(not  having  the  figures  at  band)  that  the  soda  d 
is  a  better  conductor  thsji  the  iinc  anlphatc,  wbiai 

copper  tulpbate-  But  the  zinc  aalt  i*  thare,'sii 
matt  be  there,  as  the  battery  makes  it  whila  -wtA 
ing:  the  soda  palt  ia  a  substance  foreign  to  tit 

working,  and  a  nuisance,  becansc 

tha  copper  solution.    1  think  st 

claimed  as  an  ■'invention"  poMi—j    , ,_ 

use  of  ammotiiom  chloride.  I  remember  that  At 
first  battery  1  ever  UBcd.  aa  a  small  toy,  trfatn  dW- 
trotyping  was  first  invented  and  became  tkt 
excitement  of  t^e  day,  waa  a  Daniell  will)  atom 
cell  turned  out  ot  sycamore  wood,  and  tiug'^ 
with  salHUnmoniao  in  the  sine  cell. 

Aa  til  mytelf.  I  thought  the  readers  of  this  pipr 
—at  all  event*  those  ci'noemed  with  electricity— 
were  fully  aware  that  "Sigma"  waa  the  old  IK» 
de-plume  of  J.  T.  Sprague,  and  that  '-  GlecUicitf: 
ita  Theory,  Sourcoa,  and  Applicatione,"  made  Hi 
first  appcsranci.-  in  a  series  of  articlea  luoniig 
tbtough  several  years  in  these  pagea.  This  is  m 
thirty-eighth  votnme  of  the  KKGLItiU  MECHXKIf 
1 (:,u  1  1. J  .1.-.  signnturc. 


9  foreign  to  tit 

will  (Ufiuae  isR 

e  baa  laldr 


s  the  Greek 


,ous!y,  for 


'  good  reasons,  tor 
continue  ils  uae  in  the  oorrespondcneo  and  Tfpij 
columns,  partly  tmm  habit,  and  piirtl^-  became  it  i* 
more  c;unvenient  than  the  uae  uf  imtiala  or  one'i 
personal  name.  Of  course,  as  1  have  nut  wiiudi 
so  much  ot  late  as  I  did  formerly,  tecent  readtii 
only  imow  the  signature  itaelf. 

It  is  quite  unnecessaiy  for  "  A.  B.  B."  ta  re- 
monstrate against  any  enppoaed  ''  charge*."  Wbea 
a  lettet  appears  in  those  pagea  it  becomes  taae- 
lore  than  the  purely  pecaonal  properiyti 


Itbi 


t  from 


ind  advice  may  be  derived  for  others :  I  aap- 

po»  I  may  have  answered  some  bnndreds  i# 
letters,  and  I  have  always  done  to  in  tfaat  epidL 
When  I  apoke  ut  the  waste  of  time  antriiionry  ii 
eipeiimenta  "  without  a  gnidhig  prioeiple,"  I  mad* 
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no  ckargt  agaiiiit  "  A.  E.  B,,"  Uiangh  tli«  icmuk 
wu  iDf^ested  bj  whkt  he  uiid.  I  umjilf  made  ■ 
BnneitioD  to  the  nuny  mdcra  whe  kre  leaiii«rs  io 
MneQce ;  vti  I  think  •>  A.  B.  B."  himHlf  wiU  Snd 
hia  Dutfaodi  uid  umi  improved  by  what  I  h»T« 
said  in  npto  to  hii  latten. 

The  ooatuw  cf  Uie  lino  with  copper  i*  not  a  cue 
of  M-oallad ''poIkriutioQ,"  beMue  it  certainlj 
doM  not  prodnoe  >  coanteT  B.M.P.  in  the  oireait. 
It  doei,  hovcTCr,  produce  ■  lovering  of  tbe  B.H.P. 
of  tfa«  odl,  4>  I  have  explained  on  p.  141  of  mj 
"  EIeotiJoit7,"  where  I  *(«te  that  the  effeot  either 
of  touching  the  lino  with  a  copper  wire,  below  tbe 
Ilqnid,  or  of  an;  oopper  depoatt  is  to  lower  the 
BJf.F.  -OS  per  cent.  The  action  is  analc^iu  to 
plaoini  a  wire   acroia   the  pole>  of 

''local  action "  d' — ■ ■ -' ■^-  - 

line,  and  lowen 
the  external  ciraiuv 

I  have  not  Prof.  Thompson'!  book  at  hand  at  the 
moment  bat  I  tfaink  "A.  E.  B."  onl^  partiallj 
oompreheiidi  ite  teaching,  for  hia  rendecuiK  of  it  in 
hla  eiplanatloD  of  the  action  of  "bobblea  of 
hrdiogen  "  ii  certainly  crroneoiu  or  incomplete.  I 
tbfnk  thii  labjeot  wu  fint  fioroughly  worked  out 
and  published  by  myself  in  these  pages,  in  a  form 
then    canstdeied    heretical     sjtd     now    generally 

adapted.     The  whole  subject  is  gone  " —  * 

chapter  on  "  Electro-motive  Force,"  a ,. 

there  is  the  statement  that  the  total  potential 
eneify  of  sine  and  salpharic  acid  reprei  ~'" 
•■S4S  vtdts,fromwhiohiitobe  dodnotedwl    ' 


I  at  tiiat  pUt«, 
free,  which,  in  the  case  of  hydrogen,  is  1'464  vol 
tHi  with  copper  'SOfl  only,  as  shown  in  a  table  ■ 
p.  84t,  accompanied  with  a  remark  aimilar  to  m 
TBoent  one  at  whicli  "  A,  B.  B."  protest*,  "  Mac. 
waate  of  time  and  money  may  be  saved  in  testing 
an;  idea  which  occurs  as  to  a  probable  combina- 
tion." Thai  is  why  I  said  that  "  A,  E.  B."  would 
not  speak  ai  he  did  about  the  action  of  these 
bnbblM  of  hydrogen  if  he  thorooghly  studied  the 
principles  invr'"'  "' 


F01.ABIBATI0N  HT   BATTBSIE8. 

[2i)000.]— Is-  reference  to  my  letter  of  last  week 
jp.  '>!04),  whether  I  sm  right  or  wrong  in  appli 
ing  the  term  polarisation  to  a  sine  plate  partJ 
coated  with  copper,  I  must  confess,  on  conslderj 
tion,  that  I  cannot  brins  it  within  the  scope  c_ 
"  Sigma's  "  deRnitian  asa ''oounter  B.M.F."  cansad 
by  decompoeition  of  the  electrolyte,  since  he  evi- 
dently means  b^  that  term  io  convey  the  idea  at 
■ometbing  tending,  not  to  divert  or  withdraw  the 
cnrrent,  but  to  arrest  it  in  the  direct  line  of  its 
action,  e.g.,  if  sulphate  of  oopper  were  decomposed 
ia  an  electrolytic  cell  wit^  plstinum  electrodes, 
and  oopper  were  deposited  upon  the  whole  surface 
of  t^e  cathode.  But,  then,  would  it  not  be  correct 
to  speak  of  the  platinun)  pair  as  polarised,  rathei 
than  to  apply  the  ternu  to  the  single  plate  which 
fomied  the  cathode. 

Profenor  Thompson,  on  p.  135,  appears  to  speak 
of  hydrocen  (especially,  bnt  not  eiclusiTely,  when 
fteanly  depoaited)  as  '■electro-positive"  in  a  higher 
degree  than  copper:  and  "  Sigma,"  in  one  passage  of 
hia  last  letter,  implies  the  same.  Hay  I  ask,  with 
all  deference,  how  this  is  to  be  reconciled  with 
what  seems  to  he  stated  by  the  Professor  on 
pp.  B81 ,  883 — vix-  that  copper  tUssolves  in  sulphuric 
acid  apontaneously,  evolvjng  E.M.F. ;  but  that  in 
ordei  to  precipitate  copper  from  sulphate  of  copper 
1^  the  intervention  of  hydrogen,  we  must  make 
MM  of  BJf.F.  previously  obtained  by  dissolving 
sine?  A.B.B. 

OUTTING  WHBEL  THHTH. 
[26001.]— Sekino  some  engraving!  with  aocom- 
panying  descriptions  of  sppliancea  fur  cutting 
wheel-teeth,  I  have  permission  to  send  von  the  in- 
dUiaed  rough  sketch  of  one  which  has  been  in  use 
-  eight  years  in  our  shop,  and  which,  I 

-;■'::::- -'If  ■• 

.mployen,  who,  judging  from  his  book- , 

"TSeen  one  of  yonc  earliest  and  best  subscribers.  In 
addition  to  cutting  wheels  and  worm  wheels,  this 
machine  is  used  for  other  purp€>Bes,  such  as  cutting 
long  sloU  or  grooves,  making  large  milted  heads, 
fluting  columns,  and  ornamenting  work  on  the  face- 
plate, ic.j  and  nothwithstanding  the  vsst  amount 
of  W'jrk  It  has  done,  it  seems  little  the  worse  for 

A  ii  the  limb  or  stem  for  fastening  it  in  the 
tool-bolder;  B  ii  the  body  which  carries  the 
■pindle,  and  is  pivoted  at  C  so  as  to  be  set  at  any 
an^Ie  ;  it  also  works  on  the  slide  D.  and  can  be 
lUied  or  lowered  by  means  of  the  milled  bead  at 
E.  Both  of  these  parts  are  graduated,  as  will  be 
»—  .1,.  J j„g^  ^g  whole  beinj-  -' '  '-'- 


a  aoraw  having  a  taper  point,  on  which  the  cntter- 


«£] 


spindle  isvolves  ;  the  npper  portion  passes  through 
the  boss  M  (o  receive  the  bevel-wheel  H. 

The  driving-palley  has  two  groovea,  and  to  it  is 
iied  another  bevel-wheel  which  gears  into  H,  bat 


is  moanted 


pindle  h 


slee 


■eat  right 
._„._  ._  it.  which  fitson  theboss  H,  ao  thattbis 
wheel  can  be  tamed  connd  to  sait  the  position  of 
the  driving-band,  and  is  fastened  by  a  set-screw. 

The  cutter-apindle  has  a  thread  on  it  to  receive 
two  nuts  of  the  shape  shown  at  0  P  ;  these  damp 
between  them  a  brass  ring  which  has  a  projection 
-'  — >•  side ;  the  cntter  is  fixed  in  one  o|_these 
.     ,        ins  and  fai  "       " 

other  projection  sei 

We  drive  this  machine  at  about  6,000  revolu- 
tions per  minute.  It  has  done  a  great  deal  of 
work  in  ita  time,  and  atiU  oontinnee  to  do  it  well ; 
nevertheless  it  has  one  little  defect  which,  if  those 
interested  cannot  discover,  I  will  come  to  the 
rescne.  On  a  futnre  occasion  I  will  describe  some 
other  neefnl  maohinea  in  our  well-stocked  work- 
shop. Fred.  Baker. 

I^TSB  FIiYWHSBLS. 

[2500!,]— A.  F.  Bhakespeabe  writes  on  the 
above  subject,  on  p.  SOo  a  letter  which  is  to  ma 
most  extraordinary,  and  I  will  here  explain  why  I 
tfaink  it  so. 

My  flywheel  on  a  5in.  latha  ia  Icwt.  201b.,  and 
29in.  in  diameter  over  all.  I  do  not  think  there  ia 
any  wear  of  centres  to  speak  of  after  use  for  1 2 
yaara.  If  the  eentrea  do  wear  at  all,  what  is  easier 
than  to  turn  them  round  now  and  then,  one-naif 
or  one-third  of  a  turn,  so  as  to  distribute  the  wear 
eqnall^P  I  cannot  imagine  a  lathe  running  like 
anything  bnt  a  "  lame  horse  "if  tbe  treadle  is  not 
balanced.  Also,  if  not  balanced,  yon  must,  to  run 
forward,  start  it  by  hand  alaagi,  which  is  a  much 
more  important  objection  than  not  being  able  to 
start  a  balanced  one  the  reverse  way  now  and  than. 
With  my  balanced  wheel  I  can  always  start  from 
rest,  and  when  once  act  in  motion  I  can  stop  it  and 
keep  It  steady  at  any  point  of  the  revolution,  and 
run  backwards  or  forwards  just  as  I  please  witjiout 
putting  a  hand  to  it  at  all,  it  going  like  a  well- 
trained  circus  horse,  and  apparently  obeying  my 
will  as  if  it  were  an  intelligent  animal.  I  quite 
admit  that  a  counter-weight  is  "  an  abomination  " 
if  it  is  not  correctly  placwj,  as,  t^,,  on  the  treadle, 
md  not  on  the  flywheel,  or  is  not  of  the  right 
'  'it,  or  not  in  its  right  place  on  the  flywheel 
;  and  there  are  plenty  of  lathes  offered  for 
Hie  ibatwill  baidlf  run  at  all  with  or  without  a 
counter- weight,  owing  to  the  centiea  of  treadles 
and  crank  being  incorrectly  placed  in  the  frame  of 
the  machine. 

I  never  could  see  the  advantage  of  the  treadle 
propoaed  and  adopted  by  "D.  U.  G."  It  may  be 
all  very  well  for  pedalling  whan  yon  are  standing 
with  your  face  to  the  front,  bnt  must  be  extremely 
awkward  for  the  right  foot,  and  dangerous  to  the 
left  leg  when  stamnng  sideways,  as  you  must  do 
for  inside  work.      What  I   consider  the  test  of 

f  roper  balance  of  a  flywheel  is  siow  pedalling,  and 
tind  on  trial  that  I  can  keep  my  lathe  ronning 
steadily  at  12  revolutions  of  flywheel  per  minute, 
and,  as  1  said  before,  can  stop  dead  at  any  point, 
and  start  either  forwaida  or  backwards  by  altering 
the  pressure  of  my  foot,  with  occaaionaljy  a  little 
lift  with  the  toe  of  the  hoot  applied  undtr  tbe 
treadle,  if  the  stopping  has  occnrred  at  any  very 
critical  point.  Hy  grindstone,  which  is  26in. 
diameter  and  Blin.  thick,  also  rnns  on  steel  centres, 
which  have  been  in  nse  for  25  years  withont  much 
wear.  When  set  going  fast,  and  reckoning  from 
the  moment  when  the  treadle  ceasea  jnmping,  the 
atone  will  run  for  two  minutes.  The  treadle  in 
a  not  balanced,  and  is  of  wood,  which, 
jostout  of  curiosity,  I  have  taken  ont  and  weighed, 
and  lind  it  to  be  TlK  exactly  which  is  not  mnob 
lidcring  that  it  means  2ft.  lOin.  from  back 
.re  to  fivot  of  foot-boaid.  3.  K.  F. 


PYBOI.OaT. 


u  of  minerals,  blowpipe  in  hand,  and  it  give* 


my  hands,  applied  to  other  unknown 


mepeat  plea 

Hia  system  in  my  liands,  appli 
minerala  (and  in  my  profession  I  have  many  to 
dateiminej,  has  given  resnlts  which  have  been  con- 
firmed by  the  assay  furnace  and  laboratory,  except- 
ing that  in  some  cases  I  missed  finding  some 
of^stitnent  which  generally  was  anon-essential. 

Hy  difficulties  seem  to  centre  in  the  detarmiuiBg 
with  absolute  certainly  the  preaence  or  absence  of 
lime,  magnesia,  ic,  in  an  alkaline  alnminona 
silicate.  In  the  absence  of  the  alkali  this  would 
only  be  a  matter  of  a  few  momenta,  so  that  my 
efforts  have  been  entirely  directed  to  ite  elimination. 

Col.  Ross  direct  that  these  silicates  be  fused,  and 
as  in  the  majority  of  cases  this  can  only  be  done 
partially,  if  at  all,  he  adds,  "With  soda  if 
necessary,"  and  then  the  boiled  and  dried  reaidae 
is  to  be  treated  in  phosphoboric  acid,  inwhich  lime, 
Ac,  will  form  their  characteristic  boratea  or  phoe- 
phoborates. 

Taking  Labradoiite  for  an  example.  I  have  tried 
for  hours,  using  this  and  other  methods  tobefonnd 
amongst  his  iKoks,  aCtecly  nnsuccesafally,  for  in 
spite  of  all  these  and  many  other  me^ods  deviaad 
by  myself  I  always  get  the  same  alkaline  alumin- 
ous silicate.  Hay  I  hope  to  have  a  few  words 
from  Col.  Boas  on  this  subject,  and  tbe  experience 
of  any  other  contributing  pyrologisl^ 

I  ^ould  like  to  direct  the  attention  of  Col.  Ross 
and  others  to  tbe  fact  that  gold  can  be  oxidised  and 
be  made  to  afford  a  snblimate  far  more  distinctly 
and  copiously  without  the  uae  of  lead  than  with  it 


ra'.'' 


,._.    __    __    .__    __    phite,    witL    _    ,._. 

After  acme  time  a  distinct  roae-coloored  sublimate, 
together  with  the  white  one  of  aoda,  is  seen.  If, 
however,  instead  of  heating  the  sisay  on  the  bare 
plate  it  is  supported  by  a  charcoal  slip,  a  sublimate 
£ob'--    ^-''^'     -■        -    '    ^-.  .^-.  ..  :.-.- 

The  I 

alip,  which  lasts  all  the  longer  in  o 
The  little  globule  of  gold  is  seen  on  top  in  a  state 
of  intense  vibration.  One  globule,  after  affording 
three  suhlimalea,  had  not,  by  a  Harkort's  soale, 
eenatbly  diminished  in  diameter.  By  tliis  meUiod 
I  have  obtained  distinct  reactions  for  gold  in  vein 
Btuff  not  assaying  more  than  3  dwts.  to  the  ton.  '  I 
have  sometimes,  however,  obtained  (thongh  not 
with  soda)  another  snblimate  of  gold  eqnally 
characteristic  of  a  golden  bronie  c^our.  Wi^ 
silver  I  have  not  succeeded  in  getting  a  snblimate 
by  this  method,  and  perhaps  fortunately,  as  it 
might  obscure  gold  reactions.  I  trust  that  Col. 
Rcas  and  others  will  examine  gold  snd  other  snb- 
limates  (especially  lead)' produced  in  this  way.  I, 
unfortunately,  shall  have  no  time  to  investigate 
the  matter  any  farther  for  some  time. 

W.  S.  Furlonre. 

THX    BORAX   TONHTO-BATH. 

[25001.]- There  is  no  doubt  tbe  borax  toning- 

mentiene'  * 

of  tbe  bi 


bati 

ia  one  of  the  b___, _.._   .  __,    . 

for  ready-sensitised  paper.  I  have 
madificationa  of  this  bath  given.  In  its  preleut  . 
form  it  appears  as  a  contribution  to  the  DritUh 
Journal  PbHographic  Almanack  for  ISBD,  by  that 
accomplished  photocrapbCr  and  lantemist,  Mr. 
William  Brooks,  of  Reigate. 

Ht.  Brooks  ascribes  It  to  Ur.  A.  Cowan,  well 
known  in  connection  with  chloride  plates  for 
tranaparencies,  and  the  inventor  of  many  naeful 
appliances  in  photography. 

Briefly,  the  toning  f  ermol*  may  be  quoted  thus : 
—Water,  16oi. ;  borax,  90gr. :  chloride  of  gold,  Igr. 
I  find  It  oonvMiieiit  to  keep  iae  gold  in  a.mHi»'»wfc- 
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MntratG^  fuTTTij  l&ffT.  in  IC  gaarter-oDncep  of  ^ftter, 
but  Ibii  in  a  mere  detail.  It  ii  important  that  the 
printu  ihiiold  be  well  wMhed  previuus  to  toning, 
HUd  don't  eet  the  toning-bau  too  worm.  Slow 
tonine  in  lueit,  aa  it  is  generally  tlio  belt.  I  may 
add  tbat  with  thin  bath  I  alwnys  lind  Jgr.ntgoiA 
more  than  enough  for  a  sheet  jit  paper.  It  may 
appear  a  little  more  troublesome  to  make  a  new 
bath  each  time,  bat  the  neater  nnifiirmit;  of  the 
reinlti  will  repay  this.     There  need  bo  no  waste  of 

eld.  Learners  are  apt  to  BAeribe  Ui  the  t/ming- 
th  fanlti  which  are  not  attributable  io  timing  at 
all.  Unless  the  negative  is  strong  enough  to  pro- 
duce a  good  vigorous  print  it  is  hopeless  to  expect 
a  good  result  Sriaa  any  tOQing-bath.  ttuuiotime*  ii 
negative  slightly  too  weak,  by  slow  and  careful 
printing  anu  tuning  will  give  a  fair  print.  When 
thil  caiTt  be  done,  intensify,  if  the  sh^uws  of  the 
negative  are  cleat.  Print  till  the  high  lights  are 
decidedly  tinted,  bnt  don't  overtone,  espinaally 
when  the  print  i*  rather  weak. 
Kov.  l>th.  John  Bate. 

SBTIiBOTOBS  t.  BBFBACTOBS. 

[2fi005.]— Dh.  FEUUI'SOK's  Utter  on  -'Kippri- 
encei  with  an  B^in.  Reflectiir"  is  pnrticnlarly 
interesting,  owing  to  the  (ii>|>i>rtutiilies  he  has 
enjoTed  of  examining  botli  furmsof  telescope,  and 
to    the    candid    manner  in  which    he  details  the 

.  His  honest  admission  that  the  perfect  viewn  oli- 
tainable  with  his  relierlor  are  only  momonlary  is 
oonioUtiiry  to  me  as  showing  that,  at  least  in  this 
respect,  it  is  no  better  than  ■  refractor.  It  is  an 
experience  commnn  tu  both  fomm.  Wo  must  all 
admit  that  certainly  in  this  climate,  and  I  suspect 
m  ever}-  other,  the  periods  of  perfect  visioD  are  frw 
and  BggiBvatingly  short:  but  when  thcynre  vovch- 
lafed  one  fetls  imtiellcd  to  ory  out  with  admira- 

deligbt. 

Dr.  Fergnson'a  ileaeription  of  the  view  of  Jnpitei 
in  tlie  Grubb  ]  J-^ln.  at  Uif ord  is  at  Hrtt  disqniet- 

ing ;  but  surely  doe*  it  not  mean  that  more  light 
was  admitteil  th;m  the  eye  ciinid  licar?  Too  much 
light,  both  in  teleseoin*  and  microsciipeii.  is  fatal 
to  definitiiin,  and  I  cannot  help  tiiinkmg  that  hod 
the  tight  been  modified,  either  by  reduced  aper- 
ture, or  by  a  neutral-tinted  ^lass.  his  report  woold 
have  been  very  dilferent;  indeed.  I  have  alwaya 
nnderetood  that  with  large  apertnres  the  light  of 
the  moon  and  the  brighter  planets  is  nnboarablsto 
the  unprotected  eye.  Even  with  my  own  ^in.  the 
view  of  Vcnna  on  a  dark  night  in  enormously 
improved  by  b  slightly-tinted  glau,  and  J  can 
&noy  what  it  would   be  with  an  aperture  three 

ic  general  question,  even  allowing  that 
__ _  have  nn  advantage  over  refractom  a*  re- 
gards planetary  views,  the  superiority  of  the  latter 
for  star  work  is,  1  think,  generally  admitted  :  and, 
bearing  in  mind  the  oxcetiivg  aenaitivcnew  of  the 
glass  mirrur.  and  the  consequent  greater  difficnlty 
of  adjuitmcnt  and  manipnlatiun.  I  cannot  *-"* 
oome  to  the  condnsion  that  where  money  ia  m 
object  refractors  mimt  carry  the  dav,  at  the 
time  thankfully  omciona  of  the  tact  that  the 
moderate  jiricr  of  Inrgc  aperture  rcflecti>M,  couided 
with  their  superb  quality,  hu  enabled  an  onur- 
mons  section  of  Ihe  public  to  participate  in  a  de- 
lightful ooeapation  previously  confined  to  a  very 
few.  Beta. 

London,  Xov,  Uth, 

BBFLBOTOB  t.  BBFRACTOB— LABQX 
T.  8ICAI.I.  TELBSOOrsa. 

■  [-250OG.]— I  A.V  not  surprised  that  the  alto!,'ethei 
unwarranted  attack  on  lefieclors  by  Ui.  liumham 
thould  have  called  forth  a  rebuke  from  men  so  well 

SDaliRed  to  ppeak  tx  eathnlrd  on  the  question  ai. 
lie  HevB,  I'erry  and  Eapin.  and  Messrs.  Calver. 
Franks,  andothera.   In  spite  of  the  m'^rc  prejudice* 


which  continue  to  exist  in  certain  minds  ii 

form  of  instrument,  it  haa  been  ga. 

in  popular  favour  of  recent  years, 

question  it  will  hold  ila  own  in  the  future  roganl- 

les«  of  the  aapcrsioon  levelled  agniiut  it.    My  in- 

.._.!__  J     however,  not  to  prolong  this  controversy 


Ferguion  in  j-our  la»t  number  (letter  aJUW),  n 
he  says ;  ■■  For  pure  celvbtial  view*  gene    " 

reHector  is  best.'    Judging  fnnn  rvmiltf, 

alio  add  that  for  micnmietcr  work,  espcdallT  In  rt^ 
fiTence  to  duuhlc  stars,  the  rcfraelvr  may  cinim  an 
nnquestionnlJe  udvaulagc,  but  fi>r  thu  btndy  of 
planctiirj'  markings,  the  relierlor  standi  UnrivtUlMl 
Mr.  KumhamV  letter  on  thu  question  of  Mnul 
V.  large  ti^lenmpes  was  evidently  indited  under 
misconctptiiin  ar  to  thv  basin  of  the  (lisvoHici: 
which  hail  been  i-rovioiisly  catried  <a\  in  the  (Urni 


tivc  capncilii'S  lA  minll  nnil  largo  iuf-tmnienta ... 
displaying  the  more  delicate  snrlare  features  of 
bright  planets,  Sew.  what  I  have  maintrined  is 
that  Sig  glasses  have  proved  thoroughlvd isBiiinint- 


...„  ...  thia  branch  of  observation,  and  that  tele- 
i^eopes  of  about  8in.  or  1  din,  aperture  seem  able  to 
-ipcte    with    the    largest    iuatrumenta  yet  con- 
noted.    If  the  impartial  comparison  of  results 
orth  anything,  no  other  conclusion  can  be  arrived 
'The  mass  of  published  obserrations  aeddraw- 
I  of  Jupiter  and  other  planets  mode  in  recent 
ts,  with  every  variety  of  telescope,  enable  such 
anpariion  to  be  e^ectivelv  made,  and  the  rcflult 
U  in  favonr  of  small  ape'ttures.     This  is  a  fact 
irhich  fortunately  does  not  need  to  rest  on  mere 
,ii>scrtion :  it  is  snbstaatiated  by  evidence  of  the 
clearest  kind. 
I  have  carefully  watched  the  Bngliah  and  foreign 
ientifio  innmale  for  some  yean,  and  in  collating 
the     reenlts    obtained    with     large     instruments, 
surprised    to    find    no    notice 
features    distinvtly   visible  in 
my   lOiii.  reflector.      In  other   instances,  I  have 
found   described     as    extremely    dilTicult.   object* 
ivhich  are  most  obvious  with  smaller  apertures ;  I 
■Xi>  not  ascribe  this  to  any  marked  su|icriority  of 
.yesieht  on  my  part,  because  other  oliserrem  with 
-iiecula  of  less  diameter  than  mv  own  have  delected 
the  same  features :  it  can  only  tie  attributed  to  in- 
inpacity  in  these  large  glasses.     The  cliccta  of  glare 
from  the  bright  iiDBges,and  the  moulding  and  flaring 
[iccasiuncd  by  stmiispheric  turmoils,  have  the  effect 
^f  obliterating  those  Euer  details  which  arc  dis- 
tinguished in  the  sharp  nnd  steady  outlines  aSorded 
hj-  nuskrnttly  small   telescopes  in  which  glare  and 
air  disturbance  are  scarcely  appreciable. 

It  has  been  alleged  that,  in  regard  to  the  latter 
instruments,  want  of  light  has  given  the  impression 
irf  feeble  markings  where  none  reaUy  exist,  and 
where,  certainly,  none  are  found  under  the  scrutiny 
if  l.irgo  apertures.  This  is  a  ready  way  of  ob- 
iuting  tlie  difficulty,  but.  unfortunstely.  it  is  not 
ignitioant.  The  disputed  features  are  nutmeie 
>limpso-objects.  barely  within  the  limits  of  vision 
ind  detected  on  one  or  two  occasions  only ;  they 
jxe  well  defined  in  outline,  and  not  only  capable  of 
lieing  frequently rc-obseived  during  several  months, 
bnt  uieir  passages  across  the  centre  of  the  disc  on 
which  they  are  placed  arc  definitely  observed  with 
^srl^' the  same  facility  as  that  of  a  conspicuous 
arking.  And  what  is  even  more  conclusive  still 
that  they  are  usually  seen  by  several  observen 
dependently,  and  the  descriptiuna  are  perfectly 
i^r<lant  wiUi  each  olher. 
It  is  strange  to  find  it  insisted  on  bynearly  every 


1  better,  in  a  larger  one.     The 

kableaa  lieing  opposed  to  the  conclusion  derived 

from  the  safe  judgment  formed  on  the  basis  of  past 

The  recorded  work  of  largo  a)ierturra 


mearch,  they  have  been  dinappointing  in  this.  Fi 
the  important  thing  we  have  to  consider  is  ^hm 
IkfM  initrvmtalt  hart  ilonf,  not  what  they  are  said 
til  be  rapabit  of  iloivff.  The  assertion  thnt  large 
!i]H'rlures  will  show  more  planetary  dotnil  than 
•mall  ones  contains  a  self-accusation,  or  rather  a 
reflection  upon  those  who  emjib>y  the  former  in- 
KtTDments.  becauae  they  have  hitherto  utterly  failed 
to  afford  the  prmifs  of  their  superiority.  Jt  seems 
Left  to  very  moderate  spplzimces  to  correct  and 
eitend  Ihe  work  effected  liy  the  large  and  ei«tly 
telescopes  of  the  present  day. 

Whether  the  new  oOin,  mirror  bvthat  nnrivalled 
maker.  Ur.  Calver,  or  whether  the  niiln.  object' 
glass  \iy  Alvan  Clarke  and  .Sons,  now  Wing  wivked 
for  the  Lick  Observatory  on  Mount  Hamilton, 
will  do  better  on  the  planets  it  is  hard  to  say.  It 
is  stated  that  with  regard  to  the  prospective  capa- 
bilities of  the  latter,  "when  placed  in  so  favour- 
able an  atmosphere  it  is  not  unreasonable  to  expect 
that  on  the  best  night*  the  maximum  magnifying 
power  (abont  S,500)  may  be  advantngeouslji'  em- 
ployed, tiurely  with  this  tremendous  capacity  we 
may  expect  to  hear  of  such  revelations  ihi  the 
planets  as  will  for  ever  put  the  work  of  small  Icle- 
scopiM  into  the  shade!  Tint  great  ciiHietatiunHi 
never  unfortunately  to  bo  realiseil.  nave  lieen 
tneourngi^  liefote  in  reference  tii  certain  large  in- 


friotion.  Hr.  StrattAi  Mjr*  compoandint  ii  ned- 
lent  for  (taticnar;  angbiea  and  WfiMiiihlpa.  Tru. 
becanu  the  pMon  ipeed  ii  low,  and  alMk  the  atm*^ 
spheria  preaaan  ii  removed  b^  c<nid«m>uig ;  bat  1 
do  not  qnite  aaa  how  a  oondeniiBB  IooobnUtp  is  In 
be  made.  A  vary  good  •xmple  of  the  mor  renltt 
■  ■  lined  by  cMnpounding  a  high-niwd  nw^eca- 
ling  engine  wai  ason  at  the  Stuekport  liiils  (S 
road  locomotives  held  laat  year.  Among  tkt 
engines  entered  ware  a  donbla-eylinder  ennaa  b;- 
Hr.E.  Fiidcn,anda!-cylindeTCompOQi>dbylI<iir 
Fowler.  The  trials  laated  two  daye^  and  as  the  n 
suits  obtained  are  likely  to  be  of  goneral  inUiM 
I«veth 
The  ■ 


light  of  Hr.  Foden's  engine  waa  9  tew 
ICcwt.;  that  of  Messrs.  Fowler's  12  ton*  ISrwt 
Hr.  Foden's  (ogine,  with  1 201b.  of  coal,  nude  Ivi 
laps ;  Messrs.  bowlers  compound,  with  IfiOlb, 
mode  12*  laps.  Foden's  engine  homed  ll-31b.pc 
Inp:  Fowler's  engine  burned  li-971b,  per  lap. 

With  the  allowance  of  ooal  above  mentiimed  ib> 

.ngineshad  to  run  with  a  load  of  4  tonsis&ia 

they  could.    The  total  load  moved  by  Fodcsaii 

13  tons  lUcwt.;  by  Fowler,    IC  tone   12cwt.    It  ■ 

clear  from  this  that  Foden's  cDgiDe  waa  moreMD- 

nomical  than  the  compound.     This  was  the  w* 

[jf  the  fimt  day.    On  the  second  day  the  steaia  nt 

raised  to  1001b,  before  the  conuncneenient  rf  tit 

lal,  the  working  pressure   being  1261b.  in  bMi 

gines.     Foden  made8i  laps,  burning  71b. rerljp: 

iwler  madcB^  Isps,  burning  Olli.  p«rl»p[«nittE{ 

ictionB),lieextra  weight  moved  by  Fowler b(bj 

Mjns  IGcwL    The  figures  quoted  appeared  in  tb 

iglvnr  for  Sept.  10,  1B84.     These   figures  ik« 

_cre  is  nofjtin^  gained  by  compounding  an  ew 

with  a  high  piston  speed.     My  rcmarka  have  bia 

'ill  now  on  express  oompuuDds.     On  goodi  wick 

he  conditions  are  different.     The    speed  is  ma- 

laratlvely  slow,  the  cat-off  late,  and  the  Ibsd  Ir 

ilmost  always  heavy  :  and  1  hope  before  liJigaiGt 

inc  of  oar  superintendentc  wul   try  a  cotDpasi 

■oods  engine  on  Mr.  WorsdcU's  aystcm.     I  sir  Xt. 

iVorsdell's  because  it  costs  less   tiinn  Mr.  WeUi: 

dso  I  do  not  see  how  a  satisfactory  goods  tvfw 

lan  be  bnilt  on  Hr.  Webb's  system.     For  freqgti> 

tjipping  work,  where  the   train   is  geneiallj  & 

iame  weight,  the  compound  system  seems  s uitJat: 

md  I  think  I  am  right  in  saying   that  the  buE 

:ompound  i>Q  the  Metropolitan  Railway  is  theidf 

^^    ^n    11*    \Vr.l,l,'E    DU^tii^t     ryivinrf    v^allr  urirflN 


tory  resaltb. 


r,  Webb's 


iG  U-  be 


it  will  h 


aovpoum}  loookotivbs. 

fS-'.wir,]— 1  IVAS  glad  to  see  by  last  week's 
"E.  M."  that  this  important  qneation  lias  n<it  been 
ilrujiped  altogether  by  our  renders.  All  that  has 
liem  said,  however,  has  chicMy  l>ccn  with  regard  to 
Mr,  Webb's  engines ;  but  the  letter  of  "  In  Piivoor 
of  sn  Old  Rncer"  clearly  shows  these  engines  ore 
not  worth  further  discussion,  for  a  cumjiouud 
engine  that  is  not  more  economical  than  a  simple 
ono  is  fit.  Liko  Mr.  Sttettiin,  1  havo  tried  to 
obt«iu  all  the  information  1  can  with  regard  to  the 
working  of  the  eompotmd  locomotives,  anil  I  have 
had  much  t)ie  same  experience  an  he— vii,  they  are 
not  a  (access.  The  reasons  why  they  are  not  eeem 
to  be:  (1)  .Ml.igh  sj^wl  cxpansBOi  is  carried  out 
1^,  frr.  [■•,  Tl.iit  thu  remaining  iiiwcr  obtained 
by  comp.ii!nding  is  chitHy  ab-orbi-Jby  overcoming 


T&B  HYSSATrUC  HAK. 


had  screwed  a  pressure  gauge  on  the  snift,  >nil  il= 
held  up  the  valve,  there  were  several  violent  moij- 
^i^punding.  irf  count  i 

.      .    . which,  hiiwew- 

;o  aUow  of  the  faU  of  the  nlft 

In  this  instance  the  secondsry  air  chamber  n 
full  of  nir,  and  the  motive  mlumti  vru  evii^ 
rebounding  upon  it  as  a  leaden  biillet  might  rtbjsi 
on  an  indiarubber  fioor.  I  bare  made  ttmi 
attempts  to  measure  the  force  vrith  which  thenin 
falls ;  nut  have  not  yet  hit  upun  any  aali>tK»r 
method,    ■■Water,"  Todhiirttor    says,   -lo-«  i« 

Kr  cent,  of  its  bulk  for'  every  7,<K<tf t,  of  j-intv- 
is  perfectly  elastic;  but,  aa  the  figures  >^« 
very  incompressible."  ^ 

I  wonder  if ''J.  8."^  quite  taken  in  theilM'' 

of  the  recoil  which  I  gavtfrom  Miirin  in  mv  tsr 

(•ill'dSi.    To  nio  it  appearn  by  fur  the   most  j!* 

able  solution  of  our  difficulty.      The  case  .if  -  — 

working    into    an    air  bull    aod    deliverv 

different  fn>m  that  of  a  ram  working  witli 

at  all.     In  the  former  case,  cliiaticity  eanm*  mm 

same  extent  l>c  called  into  play  ;    yet  in  mv  en*-. 

mcntwithan  American  ram  (2104.1)  the  recoil i» 

I  decidedly  greater— Le.,  with  lean  help  from  elifti*! 

I  there  was  a  greater  recoil.     There    mtist   ttuih 

some  cause  for  the  recoil  beyond  the  elastiWf  >' 

1  cither  metal  or  water,  if  the  c:tiM-riiiient  if  taU 

■-nsted. 

Mr.  Davies  must  excuse  me  for  Having  that  I  Jt 

sec  any  csplana(i.m  whatever  ■>{  the  poiK  n 

c  discussing,  either  in  the  two  antbiir*  he  qai<i^ 

in  Ihe  nnolation  from  his  own  articles  oe* 

m.    Of  what  use  is  it  totell  us.  liowevGr  inth^ 

tively,  that ''the  momentum  of  the  waterraati 

■artial   vacuum."     Searly  everj-  vritcr  on  fc 


;.£;; 


ha*  giA  as  far  as  this— tli 

.-!  cniiw  of  the  1-eciiil  whicli  wo  a 

abont.  .tnd  that   I  inaintnin  h.ix  not  b. 
explained  in  any  Knglish  work  1  have ; 

Hr.Davies'sthciiryaliniittheezlemalatiunrfie' 

abiA'o  the  outer  valve,   if    seriously    -'■ 

hardly  commend  iltclf  to  miNit  mindi         

effeet.itconecivabloatnll,  must   snrelv  requinfe 
lie  valve  a  velocity  Minietliing  ]iltc  that  of  acasr- 

There  should  be  no  great  difTicuUy  in  eouir 
ing  a  rani  such  as  Mr.  Davie,  .p«dfi«,  tm  ' 
doubtful  wbi-tbrr  any  rian  wonU  n  "eiitta 
for  a  yearrertaio  "  under  the  ocww^^ 
time  the  inner  valve  wonld  beaw^ 
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lesa,  uid  tlieii  tlu  ddi*ar]r  pip«  might  b«  empUad 

I  Bhoald  eou^gr  ooIt  thg  l(tft.  deliTsr;,  lor  if  we 
get  Iht  ram  to  go  well  it  that  the  reat  will  follow. 
Seaing,  then,  that  the  prauore  in  the  ui  bill  will 
b«  M)  low,  I  afaonlil  uie  >  low  tu«d  of  water,  not 
ezcMdlng,  *>r,  oft.,  a  large  but  not  long  ddve  pipe. 
mad  alaqle  outer  valve  with  jut  ao  manh  meW 
initaaWM  required  (or  atreDgth.  1  ahonld  dia- 
peuie  altogether  with  the  HcoTiduj  air  ohtunber, 
alau  with  anah  abomiuatioiu  aa  apringi  (a  uaiat  the 
drop.  To  make  the  ram  aelf-Btortiug  it  might  iir 
might  not  be  neccaauy  to  UK  a  Boat  in  theaapplv 
l«iifc  to  open  and  ihut  a  flup-vnlTc  on  the  mouth  ij'f 
the  diin  pipe,  u  ii  aumetimes  dune  ;  if.  however, 
the  water  wu  turned  on  in  a  stream  of  auScieot 
volume  to  SU  the  drive  pipe  at  once,  Euid  ntrt 
gnduollT,  the  float  mi^ht  nut  be  required.  I 
■Blame  Uiat  the  drive  pipe  would  be  empty  (and, 
therefore,  theoater  valve  down)  everj  muming,  fur 
this  alwasTB  ii  the  csbc  when  my  own  ram  lin^ 
droiaed  ita  auppl;  tank.  And  ouw  that  I  havt 
done  my  Imt  to  meet  Hr.  Daviea'a  ceqairei]icDl», 
nuylbegofhimioretDm  to  tell  mo  in  pounds  avoir- 
dapoia  of  what  weight  the  outer  I'olve  ohuuld  be  tc 


mad  the  head  uf  w 


REPLIES    TO    QUEEIES. 

•,•  /■  their  animtri,  Oarraprnditli  art  rttpen- 
jyUv  rtqatiUd  le  mmlian,  in  taeh  iiulaaee,  (As  tills 
mmtiutmber  uf  tht  qmry  aAti. 

[uTBGO.]— Chronometec  BaUnee.— The  qnt-s- 
tiim  ii  answered  b;  the  Isk  uf  gravitation,  thut 
"  the  force  of  gravity  varies  direct^'  with  the 


iwered   b;  the  IsKufgrai 

of  gravity  varies  dirootW  » 

and  invoiioly  with  the   iijuaro  of  the  diitanee. 


Therefore,  gi 


fi  lesH  fr^rc 


le  chro 


lore,  gravity  i 

!r  niianec  (or  anjibing  el»c)  at  tbt  _  . 

than  at  the  Poles— that  is,  its  weight  ia  le».  Th> 
•Sect  on  a  chronometer  wuidd  be— to  lose  tim>: 
Centrifugal  force,  caused  by  the  revolution  uf  thi: 
earth,  is  aliu  greatest  at  tiii:-  'liquntiir,  and  tendi  tt 
'  -yntvitv ;  henoo  must  b> 
of  this  kind.— FlliHT 


t  the  fori 


Class  HOKonts,' 


cf  R 


[57388,]— Thrbttlo   Talie— 


should 
.  valve  would  li 


>ft-)i'-<-;4> 


(ijiea,  bO  that  there  will  only  be  steam  nrcaaure  on 
i.nu  side  of  piston.  As  the  travel  of  valve  is  lin„ 
thi>  reiitte  of  eccentric  will  be  iin.  from  uentre  of 
sb^ft.  To  find  the  position  of  eccentric  un  tb'; 
sliiift,  put  the  crank  on  its  dead  centre,  and  thvu 
jnit  the  v^ve  in  such  position  that  a  slight  movt 
forward  will  open  that  steamportwhich  ' 


□d  of  ci 


If 


ri'i7u75.]— Amount  of  Oil  naed  In  Bnglnaa. 
— In  reply  to  "  Nnn.  Dor."  and  others,  the  qnonti- 
tiea  which  I  give  aro  suppoaed  to  be  the  greatenC 
qvontitf  which  a  driver  should  naa  per  100  miles : 
but  aome  oan  do  it  on  less,  flrst-dau  paasgngir 
engine:  il  pints  oil,  lib.  tallow  per  IINJ  mii<^<4. 
First-olaas  ICin.  cyl.  goods  engine:  h  pints  oil,  lib. 
tallow  pet  lUO  miles;  and.  for  information  of 
others,  they  ore  allowed  a  i^nsamption  of  3Ulh.  anil 
601b.  cools  per  mile.— B.  C.  Xasirjo. 

[67073.]— InvaUd  TrloyolBB.— Much  obliged  U. 
'•  Bsaar."  I  did  apply  to  some  makers]  but  dioir 
machines  were  on  the  laver-and-crank  principle, 
except  those  of  a  Huaohester  firm,  which  were 
rotary,  but  were  renr-iteerors,  had  no  hnlanoo  gear, 
DO  revening  power,  no  oheek  down  hill  but  the 
brake  which  acted  ud  the  rubber  tires.  I  wanted 
aumething  free  from  these  defects. — J.  (JuLUV. 

r576L'H.]^-'Wiitoh  Work.- Puueh  naed  is  what, 
ia  IcnuHa  id  the  trade  as  a  riveting-pouch  ;  it  is  a 
•traight  flat-ended  punch,  with  a  small  bole  drilled 
up  the  centre  to  allow  of  on.  arbor  or  pivot  going 
freely  within.  They  con  bbbungbtat  any  malcriJ 
dealeri  for  'Ii.  or  4d.  each.  Italanoe  or  w'hecl  miist 
be  tight  on,  with  vary  slight  ptujection  through 


this  is  not  clear,  I  shall  be  glad  to  help  the  qui 
if  he  tvill  advertise  hU  address  :  and  also.  Ui  sciia 
liim  a  rough  model  of  cardboard  that  I  made  of  his 
lidve.  ic.  I  think  the  porte  are  quite  large  emiHgh. 
— B0»"1-15<1. 

[a7Ua9.]— Pri-vet.- This  plant  is  not  very  deli- 
iMto;  but  the  best  time  to  remove  ia  n.iw  W  t'l 
February.  It  i*  very  hardy  stnfl,  and  fur  -iW  1 
Wqow  (not  having  tried),  would  stand  s  lot  r.f 
■'  liurving ;  "  but,  as  a  rule,  trees  and  shrnba  c.f  nil 
kindd  shoiild  have  their  roots  covered  to  about  Che 
anmo  depth  as  they  had  Wore  tamovsl.- XCN. 
Do  It. 

ru7n43.]— KechuiioBl  Singing  Bird.— If  this 
queriat  will  say  what  is  his  difficulty  with  the 
ivhiatle.  he  might  perhaps  obtain  an  answer.  The 
nhislle  ia  of  the  ordinary;  kind,  and  as  cipla' — ' 

[,~i7<mS.J— RemoTlnB-  Blacklead  from  Braaa. 
—TbiJ  is  one  of  the  "helpless"  queries.  If  turpen- 
tine will  not  remove  the  blaeklead,  try  a  piece  of 
line  emery  cloth.— Nux.  DOB. 

[oTtiM.]— Locomotive  Bllda  Talvea.  — Mr. 
Gubert  answered  thia   query  as    recently  as  Sn. 

(IDS.  p.  447.     It  is  explained  in  No.  DtW,  p.  <M\ : 

o.  HWj).  338 !   and  there  ia  an  article  by   Mr. 

ofhua Hoae  in  No.  (i.'j2,  p.  iii.— Sos.  Don. 
[.■i7ii37.]— Onn-atook.- If  querist  cannot  use  a 

in  ing  tool,  he  can  make  _«  very  good  "  roughing  " 


mentiag  up  plastic  rubber  into  a  hollow  ball,  ai 
then    toruibly    expanding    by    wind    pressure. 


fat  riveting.    A  few  gentle  taps  with  pi 
ing  the  wheel  i  t  balance  round  at 
m^e  quite   foul 


,  same  time, 

mnst  be     lued    for    baiiince-t>ti^.— FlUST  CL^.-^^ 
HOXUUBB. 

[57ti33.]— Acid  In  OU.— -Rera  "  can  ascoitjiiii 
-whether  oil  is  acid  or  contiins  acid  by  the  usual 
litmna-pnper  test,  or  by  meana  of  any  of  the  car- 
bonates (carbonate  of  soda,  fur  inetaDce),  but  as  ti. 
which  acid  it  is,  that  would  require  a  ratlier  elabo- 
rate qualitative  analysix.  I:<ee  Allen's  "Cummer- 
eial  Organic  Analysis,"  Vol.  II. — !^  It. 

[37>''34.]— niotogmphy.— I  have  no  doubt  th( 
process  referrwl  to   has   been  described  in  back 
voliunea:  but  1  have  no  time  to  look.    When 
subject  ia  raibed  it  is  more  usual  to  work  with  i...., 

'  "'  *s  called  lincngrnphy.  oonceming 


,       Ihriie  iiusiti  is  of  atroke,  the  lap  on  joor  vsjvc 

'-       AgalA  aqnal  Hie  width  of  one  itaam  wtA,    Thus 

1^  tnlira  wiU  be  gin.  long,  aa  akrtolMd, 


Flctohcr's  gas-bnrncr "  —  scarcely  a  definite 
hrasc.  for  Mr.  Fictoher  makes  them  small  enough 
>  boil  a  kettle  un  the  parlour  table,  or  large 
Dongh  to  molt  a  hundredweight  of  lead  in  a  few 
linutcs.- Xus.  DoH. 

[  57743.] — HloroBoope  Brepleoea.— I  must  take 
;  f or  granted  that  Dallmcyer's  Orthoscope  is  the 
^une  oa  anybody  elan's  ortho.,  in  which  case  it  ia 
Kelaer's.  Keliier's  is  the  achromitio  ortho.  eye- 
piece, Kamsdcn's  ia  the  ordinary  mierometor  eye- 
liece,  made  of  two  pi  ano-convex  lensee  of  eqnol  fooiu, 
ilaced  at  sneh  a  distance  apart  ss  to  throw  the 
■Limbined  tocua  juit  a  little  below  the  lower  lans. 
Vow,  my  "  Countryman  "  must  take  (honestly)  an 
" '    '  -  .  ■     -     -        ^[gg  [m  equi-bioonvei 


limplo  lens  uf  ^iii.  focua  ;  tit  Chera  lin.  apart,  that 
IS,  so  that  the  near  surface  of  the  plain  leas  ia  in 
Jic  focus  of  the  achromatic  lens.    That  will  be  a 


[.'i7(Mi3.]  —  Oolourlnc  Photographa,  —  This 
iiiieation  is  answered  in  ntarly  every  volume, 
guerist  should  consult  bis  indices,  and  try  thoee 
methods  whioh  appear  to  him  most  likely  to  suit 
his  abilitiea.  There  ia  a  good  process  on  p.  'As;. 
No.  1,050.— Cameka. 

[L>7ti>'>4.]— BlaoUng  BTaBB-~I  suspect  Uir 
bli.tehed  condition  mentioned  by  "Old  Bubscriber" 
i,  due  to  the  fact  that  tho  braas  was  not  thoroughly 
L:k';Ln<'d.    Let  (he  nucrist  read  an  article  in  No.U41, 

iutfi^r  still,  moke  a  few  experiments. — HUS.  Dou. 

[f>TB73.] — Oil  Stove. — -\ny  stove  which  had 
HuiEelent  dimensions  of  wick  to  raise  the  tompera- 
luro  to  the  requireil  decree.  X.B.— Oil  stoves  an.' 
very  expensive  in  working.- Xux.  DOE. 

[.'■.7i;77.]— Tiavelline  Light.- Plug  the  wall 
with  woiid.  and  screw  the  brackets  to  the  wood 
plugfl  in  the  ordinary  roanner.  Put  washers  of 
valeanised  Hbre  between  the  brocket  and  the  ^raxi 
ruii.  and  iusolate  tlie  screw  fii)m  either  the  rod  or 
the    brockets  by 


_  orthoacopic.    A  C  will  l>e  mode  on  the  n 
pinn  with  lenses  of  \m,  and  Uin.  foci.    A  rough 
iinid  ready  way  to  toll  croim  ond  flint  glass,  the  only 

0  that  I  know  of,  is  to  li   '   ' 

iwn  glass  =  about  '2'C.  flin' 
have  sent  this  before,  but  courtesy  required  that  I 
jhould  give  "  Proeolla  "  a  chance  first.  1  will  give 
farther  information  if  raqnired,  and  it  ia  ia  my 
power.— Rob.  UBUB. 

[u;7oC.]— To  Mr.  Wimahurat.— Many  thanka 
for  your  advice.  I  shall  attond  to  yuur  suggestions 
about  the  vulcanito  washers  on  buascs.  My  vantiah 
is  ordinary  spirit  vamieli  \  hut  I  d<i  nut  place  mooh 
cimlidenco  in  it,  and  will  make  some  new  stuff,  and 
apply  it.  Mv  balln  are  equal  size,  but  I  ahall  alter 
them.  Secto'n  are  31in.  lung;  plate*  ISin.  The 
wire  for  the  brushes  is  giHid  broas,  not  tinsel.  I 
shall  report  aftor  the  iterations.  As  I  live  in 
Scotland  my  f  rusty  day  is  accounted  for. — C.  P.  C. 

[G7 771.]— Commonplace  Book.— I  do  not 
think  the  plan  pr«po«d  by  "Norman  "for  keeping 
a  commonplace  book  is  a  good  plan,  aa  it  cntailB 
too  much  labour,  and  the  entries  ore  too  scattered. 
Permit  me  to  suggest  what  appears  to  ma  a  better 
plan.  Get  half  a  sheet  of  foolscap  paper,  and  cut 
It  up,  aay,  in  three  slips,  or,  if  you  like,  onlyin  two. 
In  fact,  yoii  may  cut  your  slips  to  any  size ;  but 


■m  slips  in  alphabetical  order,  and  acaordmg 

,. tie  them  up  longitudinally  with  string  or 

on  indiorubber  band  ;  the  paper  con  cither  be  broad 
or  uacrow-rulod,  according  to  taato.  Devoto  a 
drawer  of  suitable  aiie  for  the  keeping  of  theae 
slips.  If  a  drawer  in  a  ohent  of  drawers,  ordinoriljr 
used  for  clothes,  is  used,  it  would  hold  in  depth 
two  seta  of  slips,  and  a  light  wooden  tray  might  be 
easily  mode  to  contain  the  second  tier  of  slipa.  The 
advantage  of  using  slips  is  that  in  collecting  in- 
formation on  onv  one  anbiect  you  can  alwajis  add 
to  the  blips,  am!  eitond  them  without  dimculty, 
and  thus  yon  have  all  tho  information  ua  the  one 
Bobjeet  together.  Tho  cross  indexing  dcicrihed  b; 
■'  Norman  can  easily  be  carried  out,  as  you  have 
simply  to  head  a  slip,  and  put  it  in  its  al)>habetical 
place,  referring  to  the  parent  slip  where  the  in- 
formation is  treasured.    Ily  my  plan  you  sai 


rough  e 


— S.  H 


ackot  or  the  rod 


titles  irf  planta  to  be  distilled  and  on  lize  of  the 


luble  of  a  separate  indei,  and  what  cross  refer- 
ences that  have  to  be  provided  are  done  at  the 
time.  This  is  also  a  asefid  plan  when  a  man  haa  a 
large  library,  either  tu  indci  the  books  or  to  index 
snbiecU  with  reference  to  tho  liooks.  in  which  the 
subjeet  is  treated  upon.  Of  course,  care  is  neeessary 
in  keeping  the  slips  in  place,  mid  they  should  be 
beyond  the  reach  of  ladies  or  servants  who  have  R 
propensity  fur  "clearing."     If  tlio  oltimate  inlet 

slips  must  bo  cut  in  double  sheets,  so  that  thaf 
mav  be  stitched.  Binglo  slips  may  Ijc  )>ound  if,  aa 
bo-ikbiniiers  tonn  it,  they  are  ■'  sUbbed  "  ;  but  the 
binding  is  nut  S.I  latisfactnry.  For  years  I  have 
used  louse  sheets  of  foolscap  for  pasting-tiri  news- 
paper cuttings.  The  advantages  are  ;  (IJYouoao 
the  bettor  sort  your  cuttings  in  subject  ordar,  and 
have  them  bound  afterwards,  each  subject  in  a 
separata  volume ;  (!)  you  can  form  tlic  cDttinga 
better  on  a  looie  aheet,  and  preia  and  dry  tt  bettat^ 
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[47810.]— Dyiuuno.— To  Ma.  Bottose,— Foi 
oonvATtmg  jDnr  Kriea-wonnd  mAohinfi  inioashant- 

vonnd  micbino,  4nd  fnr  ioBtractinn  u  M  the  pro- 
■portioa  and  size  of  wire  ta  he  nsed,  u  well  u  b 
the  mode  of  oonpling  ap,  please  lefer  to  Vol.  XL  I. 
page  5G4,  of  the  EvnLISH  MECHANIC.  If  tbo 
matter  is  then  not  dear  tn  you,  I  will,  provided 
joa  give  me  full  dotalla  as  to  the  preient  ooadition 
of  the  mochioe,  8DCb  na  Kite  of  Gddi,  size  of  alma- 
tnre,  uid  Mnount  of  wire  on  fielde,  d^c,  famish 
joawith  iketch— 9.  Bottone, 

[G7813.J— Oramme  DysamoH.  —  Will  Hr.  W. 

H.  Bares  pudua  mi:  if  I  Doitit  out-thnt  if  the 
macbine  figured  oa  p.  207  had  the  irires  ironnd,  and 

poles  would  be  just  teversed  tomhat  the  illustrn- 
■tion  would  lead  ui  to  believe?  The  illostratiiin 
imder  leplv  6T84-i  shows  the    correct  Sow  of  the 

current 9.  Bottoke. 

[67816.]— Chemter  Otkbh  —To  "Mechanic." 
— In  your  yieeifidation,  you  hare  not  included  the 
important  fimndation  stop  ■'  open  diapason."  In  a 
email  one-manual  organ,  I  think  a  olarionet 
ont  of  place,  and  I  should  also  i 
instead  of  the  flute  for  several 
tare  aafficient  room  to  place  the  inatrnment,  don' 
70a  think  it  wotQd  be  better  to  huild  a  two 
manual  ?  807,  open  diap.  C  ;  stop  diap,  base  ;  ato\ 
idiap.  treble  C ;  dulciana  C ;  and  principal  C  C,  fo 
great  organ ;  and  for  swell,  keranlopbon  C  -, 
samba  C ;  atop  diap.  faaaa  («mall  scale),  and  stop 
£ute.  Cooplera:  Super  ocUve,  and  swell  to 
;gTeat.  In  the  Knoliaii  Mbchakic  fur  Aaauit 
airtyouwOlfinda  reply  of  >T,in«t„"  iniln.,*"  ,m 

organ  buildinp,  and  wuujd  d  .       . ._ 

tbe  remarks  therein  as  to  pedal  bass.  See  also  the 
October  monthly  as  U>  scale  for  dulciana  separate 


The  abore  1 


height    : 


Dot  soft  solder?    '. 


ntbly  as  U>  scale  for  dulciana  lepats' 
can  be  of  further  service,  let  me  Vnoi 
.nbe  reduced 
jh  great,  and  swell  if  chosen.— A,  EvAS,-,  Bank, 
llandnt*   - 

JIBTBG  I.]— Portable  Eleotrie  Llg-ht.— "  Blec- 
tne  Light  "  can  get  reliable  lamps  from  moat  makers, 
taking  1  volt  per  c.p.  A  10  o.p.  lamp  would  take 
about  7  Bunsen  or  Grove  oells.  I  can  strongly 
reoommend  the  Burke  and  Holmei  fonn  of  cell,  as 
"being  powerful  and  lasting.  I  will  forward  ■  de- 
ecrlption  of  some  cells  I  have  if  joa  like.— P.  C., 
Jlonuey. 

[67868.]— Boiler.— I  eonsider  that  "L.W.  D.," 
p.!08,haBarerjbadly-anangnIboiler  if  any  of  ita 
■    ■  lot  always  full  of  water.     He  must  he  a 

ir  if  he  mclU  braiiog  of  tubes.    Query : 
'■'--"    '  have  a  copper  boiler, 

.- —    tubes;    safety    valve, 

largest  diameter,  Jin.;  area  of  aperture,  aay,  tin. 
It  u  ^oito  BDperflunuB  to  put  two  safety-valves  as 
''Belgian"  proposes  on  p.  171.  With  coal  alone, 
this  garc  great  trouble  from  choking;  but  mixture 
of  one-half  coke  answers  well,  and  easily  supplies 
s  aylloder  of  6in.  stroke  bf  2^in.  bore  ;  it  also  hss 
'*  Bourdon  pressure-gauge "  and  a  glass  water- 
Eauge,  and  was  tested  np  to  il'>01b.  per  square  inch. 
1  frad  it  by  the  methi>l  which  we  were  patenting 
some  time  ago  until  ntopped  hf  a  previous  Ameri- 
can patent,  which  was  Dvidentlj  copied  from 
oni  specifications  and  pobliehed  in  these  columns 
some  time  since  by  ■'  Invicta."— A.,  Liverpool. 

[678G4,]— MaBneto-Bleotrio    Hachtne To 

Ha.  BOTTOSE.— The  querist  evidently  wants,  as 
TOa  say,  a  machine  with  bobbins  in  the  armature  ; 
hot  then  jon  say  "such  a  core  is  known  as  the 
Tiotoria."  If  vou  mean  snob  a  machine  knnwn  as 
the    Victoria    djniuno,   supplied    by    the    Anglo- 


American   Brush   Company. 
■Victor-- ■---■  ' 


bobbii 


in  the  armatm 


it  the] 


if  you  w.mted  the  quor 


while  tbi 


■which,  of  course,  woulil  bo  impracticable.  If  ymi 
■wonld  kindly  eiplain,  it  would  oblige— P.'C., 
}Ionuey. 

[B780).]— Ilynamo.-ToMn.BAVE.s.— F.iryimr 
reply  Ui  mj  query  I  am  much  obliged.  I  have  tried 
your  suggestions  as  follows.  The  machine  running 
Bt2,0OU  revulutions  (measured)  as  scries,  with  limbs 
uf  magnets  iu  parallel,  and  tix  eight  volt  tire 
c.p.  lamps  in  oircnit,  fully  lighted,  and  absorliiaE 
live  amjHjrBB.  Under  these  conditions,  I  understand 
the  E.  M.  F.  ia  less  than  h.-Of  what  it  should  be? 
B  of  A  between  brushes  (measured)  'iH  ohm. ; 
ma^cts '21.  1  thea  put  the  limbs  in  ordinary 
series,  not  in  parallel,   bringing  their  R  to  |-3;l 

ohm  yoUBdvi3e,andt.iIighttho  lamps  fully  it  had 
to  he  driven  ooasiderihly  fjiater.  Though  the  a-hole 
five  amperes  in  this  arrangement  circuliiles  round 
each  limb,  wboreas  it  is  divided  between  the  two 
in  the  former,  the  mognetiim  doe^  nut  appear  to  be 
increased,  so  tlie  oilra  riaiatance  is  somuoheCTra 
irork  for  nothing.     The  cures  of  the  magnets  are 


-Carnkc 


ten  altogether,  and  the  same  nun 
m  commutator.  Please  pass  your  < 
ing.     Should  it  do  for  a  shunt  m 

ting?    Thanking  you  for  trouhli 


y  running  the 
achine  belts 


[0-8%.]— Belte  v.  PtiUey».— Tr 

belt  with   the  smooth  (or  grain)  sid 
pulley.     If  laced,  have  a  neat  butt  ji 
joint).      The    best    thing    for    all 
(leather)  is  castor  oQ.    Tbere  is  nothing 
both  for  preserving  the  leather  and  inci 

Four  a  little  on  the   belt  whilst 
and  hy  with  a  stick  to  keep  it  01 
the  policy,  as  it  has  a  tendency  to  run  off  at  first 
'•■■'  ■ '— •—  -r  two  it  will  lie  all  right.    Do  no 


adhering  power. 


itroys 


but  IT 

the  belt.- Ferul'M. 

[57903.]— BeaiQ-EiiKfneKepalrs.-To  find  the 
length  of  the  radius  rod  of  the  pamllel  motion  of  a 
beiun  engine,  divide  the  length  from  centre  of  air- 
pump  studs  to  centre  of  cyllnder-stDds  into  the 
■quaro  of  the  length  from  centre  of  beam  to  centre 
of  air-pump  studs. 


A  =  Length  from  centre  of  beam  to  centre  of  air- 
pump  stud. 

B  =  Length  from  centre  of  air-pump  studs  to 
centre  of  cylinder  studs. 

R  =  Length  of  radius  rods. 

»-  b'- 

To  find  the  versed  sine  of  the  arc  described  by  the 

S  =  Struke  of  the  engine  in  inches. 
R  =  Radin*  of  arc  described  in  inches. 

V  =  Verse  1  sine  in  inohes. 

V  =  R  -  y/R'  -  (1  "B)=.— T.  R.  Saxtok. 
[57913.]- Breaking    la  Pony.— First  of  all, 

feed  bim  well,  and  clean  him  well,  and  make  a 
pet  of  bim.  Put  him  in  cbain  harness  between 
a  couple  of  horses,  and  lie  kind  with  bim  in  all 
respects ;  and,  when  he  has  been  there  a  week  or 
fortnight,  put  him  in  cart  or  trap  harness,  as  you 
wish  hiui  to  have.  Be  careful  when  j-oa  put  bim 
in  cart,  ai  Welsh  horses  are  more  frightened  than 
others,  in  mv  idea.  Use  a  broken  bit  for  him,  and 
you    will    be  able  to  bold    him    better.— Sso W- 

r:.7921.]— Drllllnj    Bicycle    EubK I    have 

sketch,  Bnd  find  it  answers  very  well.    Of  course 


plate  large  enough,  it  will  do  for  any 

any  number  of  holes  that  the  piate  ia  dirided  out 

lo.- K.  A.  W. 

[57921.]— Brtlllnff  Bicycle  Hnba.— Do  you 
mean  the  correct  anylc  to  drill  the  holen  so  Chat  the 
spokes  on  both  sides  meet  at  the  rim  ?  If  so,  the 
angle  will  varj-  for  each  diameter  of  wheeL  The 
only  way  of  finding  the  angle  is  to  set  out  a  draw- 
ing of  a  cross  section  of  [be  wheel  thniQgh  Ittt 


axle.  When  turning  the  hnb  in  (h*  UUm,  iulad 
of  making  the  aides  sqoua  wiUi  the  eiBtoe  U&>  <j 
axle,  make  them  at  the  nme  av^  tint  the  mket 
make  with  the  centre  line  of  ule.  Ton  will  lk«a 
hare  a  KuiiJe  for  Sling  it  on  the  taUe  of  th*  diiU- 
ing  loachine :  for  if  yon  tilt  the  hob  notil  tlia  nppo 
part  of  ita  side  is  square  wiili  the  machine,  the* 
when  the  holes  arc  drilled  perpemdiealar  they  will 
beat  the  correct  angle.  With  [BgardtothemsrUsi 
o9,  the  only  way  is  to  eqnally  diride  it  with  tl» 
DOmpasae*,  unjesi  yon  have  a  diviaion  plalcfixsl 
on  a  mandicL— Febbuu. 

[5792B.]— OnttinB  Carbon*,— In  the  replisi 
which  appear  under  another  heading  onpagefO, 
"Bobadil"Bndourold  friend  "Sigma"  tfaid 
"  silver  sand  "  for  cutting  oarbons.  I  do  nt*  kmw 
what  "  silver  sand  "  i>  like  in  Birmingham,  but  i 
London  one  goes  to  the  oil-ahop  for  it,  and  gets* 
sand  which  has  usually  a  lot  of  mud  vilb  ik,id 
each  grain  of  which  is  ionn<ied.  Tb  ere  ts  a  eosos 
sharp  silver  sand  which  cornea  from  Reigate.  1 1* 
lieve  ;  but  you  will  never  get  that  except  of  a  dole 
in  horticultural   requisites.      A  friend  of  mine.  1 

flass  cutter,  uses  a  sand  which  comes  from  Win- 
ledot  


itting  carbons,  with  ■  fait  of  hoop  ornA 
iron,  not  steel,  and  is,  t  nupect,  what  ''Him' 
moans  when  he  says  "  silver  saud,"  nbioh,  in  I^b 
don,  does  very  V 

has  so  little  cu' „   , ^—- 

cutters'  "  mud  "  would  be  capital  atim  foi  alidv 
up  retort  scurf  if  the  finer  partiolea  were  taken  nt 
ot  it.  Anyhow,  carbon  cutting  is  a  good  teet  at  n 
amateur's  patience. — NuN.  DOB. 

[57931.1- Levftl.- A.  can  tranafer  hi*  hnSiMB 
to  ajtr  other  piemiaea  iu  which  it  may  be  lacilj 
carrieilon(ilGeo.IV.c.8I,a.!l).  After  obtami| 
magistrates'  authority  for  the  tnsnifer.  heaik 
Eire  notice  to  the  Inland  Rerenne  officer  irf  tti 
district,  in  order  that  the  particnlarm  of  the  tnnifa 
maybe  endorsed  on  the  linenae  fur  thearifiHl 
premises. — J.  R. 

[67a3i]— Teleeoopio.- Tod  can  iropronjow 
present  arrangement  as  a  telcsoojpe.  bnt  itv«U 
cost  you  more  than  it  would  be  worth  nltimatdy. 
Yoa  would  require  four  lenses  in  the  eyepiece  aka^ 
and  if  you  have  no  optical  knowledge.  It  would  k( 
a  very  diffioult  task  for  yon ;  but  Mr.  LincsitM 
would  supply  you  with  a  set  uf  lenses  with  inatne- 
tions,  "or  yon  might  buy  a  second-hand  eyepiece  fx 
a  few  shillings.  It  is  possible  to  get  nd  of  thi 
spherical  aberration,  but  no  form  or  shape  of  1 
single-lcns  o.g.  will  prevent  the  formation  of  tU 
coloured  image  that  troubles  vou.  Ton  miiAl  iti 
a  concave  flint  lens  1 
o.g  but  it  is  likely  to  prove  a  venr  c 
tedious  search.  You  will  never  make  a  telescm 
worth  having  with  your  present  o.g^  bnt  if  joiiw 
ot  wish,  or  cannot  afford,  to  bny  an  itchronutic  of 
lis  site,  or  even  Sin.  diameter,  yoor  best  oonM 
Duld  be  to  buy  a  double  concave  eye  lena  of  4ia. 
r  2in.  negative  focus,  and  use  it  in  place  of  cW 
mvex  eye  lens  you  have  now.  Thia  will  rei^oe 
the  ooiuiir.  give  an  upright  image  of  an  object,  md 
ery  fair  definition  on  terrestrial  objecta.  I  sbill 
IB  very  pleased  t«  advise  you  forther  if  yon  insBt 
.nother  query. — J.  C.  L. 

r5*9l'2.] — Damping  up  Fire. — Try  puttintoB 
,  large  quantity  of  small  coal,  and  close  the  ailpil 
Jamjier  and  door  entirely  ;  hare  only  a  small  at, 
and  after  it  has  been  clinkered.- Ferbuk. 

[37943.]— Kayway».—T he  proportiona  for  kcTI 


=  :<Un.  and  above. 


^Vhen  D  =  less  than  3i 


— T.  R.  8AST0N. 


of  the  boss.    Tlii? 


1  are  aware  of.     Do  yun  wa* 
width  and   depth,  tar  the* 
...^    .rith  each  diamet<^  <d  shaft 
and  will  be  found  in  Mnlesworth-  nr  u*  v> 
work.     Knowing  the  width  and  d< 
mark  them  out  by  a  circle   etmok 
of  the  pulley,  and   bv  making  tl 
OQ  OM  Hde  ^on  can  give  any  deg' 
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of  sin  of  keyi  U  nqnlnd.— FeXRDii. 

[t>7S4fi.]— IjhilTKiMnMtar  BaalBtiAO*.      

dMircd  rcfcrenn  ii  to  be  fooad    in  Vol.  XVIli. 
"E.HV'  p.  667.    It  uiuiderthehaiidiiig"T( 
ing  B»ttery,"  ±o.— Ak  AAT.B. 

ffi79441,>-Chiiall  OdrnponadWoTrndDniBi 
— To  W.  H.  Bavbb.— U  yon  wind  the 
irith  Sib.  of  wire,  then,  to  eompoond  the  macmne, 
wind  the  ma^sti  with  No.  20  mi  Sa.  14,  lOlb.  of 
No.  SO  for  the  ihimt  coil*,  and  over  thin  two  Uyera 
of  IfoL  M  for  the  wriat  coili.  Yun  moit  connect 
the  ends  of  the  ihnnt  ooili  to  the  biniher,  lu  it  thti 
teiiiuii*]>  of  the  machine  the  B.H.F.  will  nol  bi> 
lijgb  enongh.  If  your  (ketch  ii  intended  to  am- 
Tey  an  euet  idea  of  the  dimentioiu  of  the  FM.'s 
I  ua  ifnud  yoa  have  gut  the  yoke  too  thin. — W.  H. 
Haves,  Coventry. 

rfi7MS.]~-Ooiia  Fnllaya.— The  way  I  ihQuld 
take  to  remedy  thia  would  be,  if  the  codm  would 
rUow,  to  tarn  down  the  offending  diameter*,  aiid 
H  there  ia  not  ata9  enough,  I  would  forge  a  thin 
Iron  ring  and  ahrink  it  on,  and  then  tnm  it  ap  to 
■nitable  uze. — A.,  Liverpool. 

[67W8.]—Oon«Pall«y«.— Unless  tbediunetLTs 

•f  tlie  ateps  vary  pruportionHtely,  it  ia  impoaaiMt: 

for  the  belt  to  be  tight ;  therefore,  the  only  tb  ing 

•hat  can   be  done  ii  to  make  the  diameters  ptotjur- 

tionate.    To  do  tijia  you  moat  either  rednce  tbuEic 

-'!      that  are  too  laiga  by  tnming  them  down,  or  Id- 

■WMe  those  that  are  too  small.     If  yon  have  roum 

fasten  a  piece  of   bait  on  by  cone-headed  screws, 

and  Front's  glue.    Drill  and  tap  tha  holes  on  step, 

th«n  pat  the  cooe  over  the  gsa,  and  make  it  mm  ■ 

*'-     owntly  hat  to  melt  the  glue  wheo  rubbed  on,  ciiil 

s      while  still  hot  draw  the  pieeeof  belt  tightly  round, 

^     and  Baew  on,  and  leave  it  to  cool.    This  make,  a 

J:     flnl-rate  job.    If  there  ia  not  aofScieat  room  fur 

■     laather,  screw  or  rivet  on  soma  sheet  iron  or  bruu. 

-■■-    — Fkbrdh. 

"-        [fi7W9.]-HI«otrtcftl   Unlta.— To    MB,  BoT- 

TONE.— After    the     beautifully    clear     and     vx- 

-    ^Idt  eiplanatiuns  given   by  "Dur"  Mr.  Sptague 

.    In     Qie     B-iGLi3i!     Mechanic,     I    feet     ii 

— :  would  be  a  work  of  aopererogation    to    attein])t 

-^  any      further      elucidation       ot     the      eloctrji;^! 

—  units.    With  re^rd  to  the  psrticular  einmnle  fur 
S'  whioh   infonnation  is   asked,  I 

1(  motive  fo<t=,  .. 

=<:  aertain   E.U.F. 

■i  heat,  ice  has  always  32°  and  steam 

^  a  large  block  of  ice  is  no  colder  tl  .    , 

^  nor  a  large   volume  of  steam  any  hotter  than   n 

— r  amall  one.    Hence,  whether  you  use  two  liua  ur 

-  ;  twenty,  one   carbon  or  fifty,  if  all  the   sines  be 
3,  coupled  together  so  as  to  focni  but  one  plate,  and 

-;  all  the  carbons  be  also  coupled  so  ss  to  form  -uue 
_^  plate,  then  the  B.U.F.  is,  and  can  only  be,  tha'l  of 
-;.  the  imc,  minus  the  counter  B.M.F.  of  the  carbon. 
V  For  the  very  best  constructed  batteries  this  amontita 
to  about  !!  volts.  But  please  remember  that 
"Tdts,"  or  B.M.F,  ii  that  which  sets  up  elec- 
'"■'"'""""  "      '     '   ieity  than  a  pum|i  i.i 


Ltion  is  asked,  I  may  lay  :  Size  of 
Suence  whatsoever  on  the  eteutni- 
'      ■  t  is  gifted  witli  n 

vays  Siy,  and 


.   tncity,  but  it 


Now 


"    be  able  to  add  the  B Jf.F.  of  one  plate  or  element 

to    that    actually  existent  in    another.    Say,   fur 

,    szamplc,  that  we  bsd  SO  pumps,  each  oapable  of 

;     throwing  water  to  a  height  of  GOft.,  and  no  mc.ro. 

U  all  twenty  pumps  were  playing  at  onee,  <m  one 

Crticular  spot,  the  lieight  of  the  wuter  wonld  still 
60ft.  (the  E.M.P.  would  bo  the  same),  though 
the  volame  uf  water  thrown  (the  amperes)  wo-iild 
be  very  mach  grcnter.  But  suppose  we  throw  the 
water  by  one  of  the  pumps  to  a  height  of  tioh. 
into  a  tank  (the  negative  plate),  and  then  connect 
another  pump  (liuc  plate)  to  this  tank.  Now  the 
aeoond  task  csn  throw  the  water  up  another  fiOtt. 
Hence  while  one  pump,  or  twenty  pumps  in 
parallel,  could  only  throw  the  water  l>Dft.  high,  hu 
ona  plate,  or  twenty  plates  in  parallel,^can  onlj'giii' 
»bont  S  volts  ;  but  couple  up  the  pumps  in  seriei, 
pump  to  tank,  pump  to  tank,  pump  tu  tank,  ami  kd 
on,  and  you  can  raise  the  water  to  as  many  timen 
«OfL  as  you  employ  pniriof  pumpsand  tiiuka;  so  in 
the  case  of  the  oattery.  by  coupling  up  the  sine  to 
next  copper,  sine  to  cupper,  and  so  on,  yun  get  just 
a«  many  times  2  volts  (for  example)  as  you  use  ccil.i 
thus  oonpled  up.— S.  BOTTO.VB. 

[67952. J— Electro  -  Kotor.— To  "SIGMA."— 
**  H.  B."  IS  correct  in  thecondiuioa  which  be  draws 
that  the  law  is  to  obtain  lie  greatest  number  of 
ampere  turns,  and  equni  resistance  in  motor  and 
battery.     But  this,  while  giving  a  principle,  does 


-e  of  action  in  the  battery.  I  should  prefer  th< 
go  win  and  cell,  but  the  other  is  more  often  Uiei 
■hM  the  imallei  wire  is  more  manageable.  A 
tHrio  aoid  and  its  work,  I  think  •■  U.  B."  (if  th. 
-*^  ona)  ha*  my  book,  and  if  ha  retars  to  th<: , 
*-*a»BW  used  u  elsotrioal  working  ho 


oap,  l*Bo*the .  . 

effected  ai^  the  B.M  J.  developed,  the  actual  work 
might  be  either  one  half  or  double  that  »'"<" 
Wooden  cells  are  ooteuitable  for  nitrio  acid, 
passes  out  by  endoamose,  and  is  sure  to  attack 
theo).  Bat  I  have  made  a  tolarablr  sncceasfnl  cell 
of  wood,  wdl  boiled  and  coated  with  paraffin,  upon 
which  ihoet  dasa  ha<  been  made  to  adhere  by 
warming  it— SlOMA, 

[5T9&1.] — Plana.— I  have  seen  pianos  with  i 
plate  -Tt  aheet  brass  screwed  on  the  faoe  of  wrest 
plank,  and  drilled  for  the  pins  to  pass  through,  anc 
B<i  Wke  the  strain.  This  would  be  much  eaaia 
than  the  plsn  you  propose. — A,  Liverpool. 

[.■jT'.iM.]- Arc  Lampa.— If  this  oorrespondenl 
nil]  turn  to  my  articles  on  "  KiperimentA  with  tbl 
Dynamo,"  which  appeared  in  the  BSOT.ISH  HE 
CHAMC  for  18^4  (between  June  and  July,  1 
>,eliev«),  he  wiU  find  figured  and  described  an  ei 
cellent  are  larap.-S.  BuTTOXK, 

to7SS7.1— Bleotro-Kotor.  —Three  bichromate 
a.  eallon  iixe,  used  aa  a  dynamo.  It  ml^ht 
light  fonr  ft-csndle  lamps;  but  the  disproporti"" 
betiveen  the  amount  of  wire  on  tha  Gelds  and  t 
armature  is  too  great  to  admit  of  the  machine 
workingwell,  eiUier  as  a  motor  or  a  dynamo.  If 
' led  nj 

r  foni 
'ell  lighted.  One  man-power  i> 
practically  the  work  a  man  can  do.  and  ia  equal  ti 
about  fi,OOUft-lb.  per  minute.  It  may  bi 
mi'asuted  by  a  dynamometer. — 8.  BOTTOKE. 

(,i7n 58.]— Faulty  Dynamo.— Probably  this  is 
wiongly  ooupled  up.  Exact  directiona,  with  thr 
D-ii:,-:i.iry  explanation  for  finding  the  fiow  of  cur 
rem  from  the  armatare,  will  ba  found  in  my  beok 
"The  Dynamo:  How  Hade  and  How  nsad."- 3. 
BOTTOSB. 

[1)7939.1— Bru*  Kixtnra.— Tha  best  mixture 
for  brass  bolts  and  arrews  will  range  from  SO  copper 


d-icil  to  tha   alloy.      Copper  76,   aim  _.,  

n:ik('n  a  good  tough  brass ;  the  strongest  alloy  of 
lie  kind  IS  msdta  of  copper  SS,  tine  44-6.  tin  2-£ 
,  „  ..  .__,ard  nerc     ' 

r.>7'JJ9.]— Braaa  Hixtura,— Bqaal  parts  of 
hvtl  pure  copper  and  old  brass,  melted  together  in 
D  enicihle  along  with  a  piece  of  wood  to  flux,  size 
of  wood,  aay,  equal  in  bulk  to  either  braes  or 
cupper;  then,  when  melted  nice  and  t^in,  draw 
y<.)iir  crucible;  then  add  lib.  eocb  of  tin  and  lead 
to  f  very  I41b,  of  copper  mixed,  stir  well  up  from 
the  bottom  of  crucible  with  an  iron  skimmer,  then 
ca5t  up.  You  will  find  this  a  Eood  tough  metal, 
Thr   l>est  copper  to    get  wffl   be   old  loco,   fire- 

,.. ,.__      The  old  braas' must  not  be 

better    get  old  ganmetal 
make  copper  more  so' ' ' ' 
luch  better  to  finish  or  work 


boien  or  copper  tubes.     The  old 

commrjn    yellow    stuff ;  better    t-      — -  ..--     - 

filtiniij ;  the  brou  is  to  make  copper  more  solid  in 


auae  of  the  sparking  ia  wrong  position  of  t 
nishei,  and  perhapa  some  defect  in  the  form 
bp  pole  pieces.    Can    be    wound  compound;    i 


will  n 


do.- 


[.iT'.iGl.] — Small  Dynamo.  —  From  your  de- 
crifition.  and  especially  from  the  fact  that  there 
!  tl.  heavy  drag  on  the  armature  when  the  machine 
'   no(  couplra  up.   I  should    imagine  that  the 

Ider  form  of  dynamo,  one  end  of  tlie  wire  on  the 
ruiature  was  fastened  t«  the  iron  of  the  armatnre 
t,=t;lf .  This  wag  very  bad,  as  it  produced  a  tendency 
1^  Jtaksge  round  the  field-magnet  cores.  Of  coarse, 
i  the  machine  is  connected  to  any  outer  circuit, 
art  of  the  current  SowB  round  the  magnets  through 
h'j  l^ak,  and  part  through  the  outer  circuit,  Huch 
,  if  properly  courttructed,  would  give  "' 


and  H  ai 


i.  BOTTOXE. 


r.~>7'.ii;2.]— Uaterial  to  St^nd  Inteuoe  Heat. 

1- Ms. . 

pure  sandstuuiB,  01  b"""""'!  ""' 
tnud  any  beat;  but  I  will  not  v.iuch  their  doiug 
1  in  prcseDce  of  lime,  which  might  llui  them  into 

glaifs^-SlOMA.  ' 

[  r)7;iii9.]— length  of  Kualcal  StrinKB.- "  A 
■•«,T  Lad"  does  not  say  whether   it   is  C  bdow 

treble ;  if  he  uses  wire  it  will  need  to  ba  the 

ow  they  will  work  for  a  harp.     I  think  it 

...  .  be  best  to  order  a-  set  of  harp  strings  (they 

made   of    gut)   from,  say    LaBcur,    musical 

itruiiient  sellers,  London.     Ia  thia  way  he  would 

'    lactly  what  was  required  for  his  poipoie. — 


[fi7H9.]-Eolfp««a  of  SatoUitaa.  —  Without 
the  sight  of  an  eelipaa.  It  is  doubtless  possible,  if 
the  satellites  of  Uranus  are  observed  with  extreme 
accuracy,  to  find,  in  ona  year,  which  aide  of  their 
foreshortened  orbits  ia  nearest  to  us,  and  henoe  in 
which  direction  tliey  revolve.  If  the  earth  didnot 
move  we  should  have  no  means  of  aacertaining  tills ; 
but  by  comparing  the  perapactiva  shapes  of  the 
sstellitary  orbits  at  the  season  of  the  planet's  even- 
ing quadrature  and  that  of  his  morning  quadrature, 
we  may  find  at  which  of  these  times  they  ore  most 
foreshortened,  and  hence  whether  their  east  or  west 
side  is  nearest  us.  The  case  of  Neptune,  however, 
where  the  difference  will  be  far  leas,  for  two  dia- 
tinct  reasons  (tiie  relative  smallness  of  annual 
psrallax  and  the  low  inclination  of  the  satellite's 
orbit)  most  be  far  more  diflicnlt,  unless  eclipeas 
have  been  seen.— E.  L.  G. 

[,^7970,]— Walnnt  Oil.— This  oil  ii  used  almost 
all  over  tiie  Continent,  Ui  tha  eieluaion  of  linseed 
oil.  as  it  dries  without  the  use  of  driers.  It  csn  be 
bought  in  England  under  tha  name  of  nnt  oil 
and  walnut  oil  from  any  wholesale  druggist. — S. 

BOTTOSE. 

[67070,]— ■Walnut  Oil.  —  There  is  not  much 
"newa"  In  the  statement  made,  sud  the  cone- 
apondeut  can  obtain  walnut-oil  of  most  dealer*  in 
artists'  materials.  It  is  coUed  walnut-oil,  comes 
mainly  from  the  south-east  of  Burope  and  Asia- 
Minor,  and  ia  highly  siccative.  The  oil  is  greenish 
or  yellowish,  rather  syrupy,  and  when  fresh  bos  a 
pleasant  faint  smell  and  a  nutty  taste.  It  is  acrid 
wheta  stale.  Quicker  than  linseed-oil  in  drying  in 
just  such  proportion  as  this — that  whilst  in  a  table 
linseed-oil  might  ba  marked  siccative  walnut-oil 
would  be  marked  very  siccative ;  but  that  is  partly 
due  to  the  fact  that,  as  a  rule,  the  walnut-oil  uf  the 
shops  is  more  carefully  prepared  than  the  linsecd- 
oil.-— Ndn.  Dob. 

[67976.]— Olook  Star.— The  performance  of  a 
centre  second  watch  will  not  equal  that  of  one 
made  in  the  cndinsry  way.  The  great  weight  and 
long  leverage  of  centre  second  band  prevents 
escape  wheel  getting  into  action  as  sharply  and 
rapidly  as  it  would  if  exit  wheel  was  nut  loaded 
with  a  hand  that  acts  somewhat  like  a  fly  ;  also  the 
extra  motion  work  required  is  not  in  its  favour.  A 
key-winding  watch,  provided  it  is  of  fusee  oon- 
struction,  is  likely  to  perform  better  than  an  ordi- 
nary keyless  watch,  with  going  hand  as  usually 
made;  but  if  the  keyless  watch  ia  also  of  fusee 
Qonstrnction,  then  there  should  be  no  diScrence  of 
peiformsnoe,  the  keyless  work  having  no  effect  on 
performance  of  watc^.  Certainly  the  daily  rate  of 
a  first-clssA  lever  watch  could  be  within  rate  given 
(5  or  6).  One  second  -^  or  -  is  not  unuaual.— 
PEOANDREDaTCFF. 

[S7975,]— Centra-Beconda  Watota.  — I.  A 
centre-seconds  watch  would  not.  generally  speak- 
ing, be  OS  accurate  as  an  onlinary  watch  m  the 
same  grade.  Centre  aeconda  require  tu  be  of  the 
highest  quality  and  finish  to  obtain  anything  like 
a  good  rale,  and  often,  when  very  well  made,  do 
not  give  the  best  rcnulta.  Centre-seconds  watches 
cannot  be  reoommended  to  ni>n- professional  men — 
a  good  ordinary  style  watch  is  much  more  sorvioe- 
alJle.  2.  There  ia  a  difference  in  principle  between 
the  two  which  "  Clock  Star  "  does  not  appear  to 
be  aware  of.  The  usual  keywinding  watch  has  a 
fusee:  the  nsual  ke);lesB  watch  has  not,  the  spring 
bein|{  wound  direct  in  the  latter.  In  the  ordinary 
run  uf  watches  there  ia  practically  nn  difference  ia 
the  rate  of  either  fusee  or  going-barrel  keyless 
watches  ;  but  where  scientific  accuracy  is  required, 
the  fusee  watch  is  infinitely  superior,  and  is  always 
used.  These  watches  are  also  made  keyl(«s.  The 
keyless  work  itself  has  nothing  to  do  with  the 
accuracy  of  a  watch  ;  it  ia  mainly  a  igucstloa  of 
convenience.  Keyless  watches  will  doubtless  in 
time  displace  keywinders,  becsuse  they  are  so  much 
more  cimvenient ;  the  watch  it«elf  is  better  pro- 
tected from  dust,  damp,  or  injurj',  the  cases  being 
closer,  and  need  never  be  opened  except  by  the 
watchmaker.  3.  From  halt  a  minute  to  a  minute 
a  montli— Lc,  from  one  to  two  tecondd'  ±  dally,  il 
a  firat-claes  rate  for  b  good  pocket  watch.— FlliST- 
CLASfl  HOMOI-'RH. 

[57nTii.]— ERiDtical  Plrebox.— To  "Cil.AT- 
TOS,"  "  BosWKI.i.,"  A.VD  OtHKIis.— Rankine 
gives  the  following  formula  for  calculatinsapproii- 
--itely  the  collapsmg  p ■■"  "  '■■  •■■■■•"•'■  ""  "■- 


,unds  on  the 


jquare  inch,  of  a  cylindrical  plate-iron  Hue,   whose 
length  L,  diameter  D,  and  thickness  T  are  all  ex- 


ot 


le  diameter  of  the  oBcnlntiiip  circle  nt  the 
flattest  part  of  the  ellipse— that  ii,  let  A  be  the 
greater  and  B  the  less  semi-oxia  of  the  ellipse  j 
then  we  are  to  make  D  =  t^-  .— S.  J.  R.,  CarJiff. 

[57979.]- OnttriaaMotor.- T0MB.B0TTOKK. 
-Put  on  about  Jib.  of  No.  18  on  the  armature,  and 
about  lib.  of  No.  16  on  the  fields.- S.  Bottoke, 
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167646.]— 8t»»m-Ba«tii«  Formnla.— Befora 
explidiuiig  the  fonaoln  under  this  DDmber,  at  page 
SOT,  it  may  be  obaerveit  tluit  tbe  nmnbera  1,  2,  S, 
which  are  all  pat  ia  this  formula  as  indlcBB,  ought 


obviously  to  be  auffiiei,  and  I  ehall  here  luake  the 
Broper  cbajigc  in  each.    The  cqaatJo 
three  terms  on  the  right  >ide,^aoh  of 


Broper  change  in  each.    The  equation,  Chin,  ) 
three  terms  on  the  right  aide,  each    '      '  "  ' 
be     computed    aepaiatelj'.       The 
■  hyp.  log.    -!  I    in   which   I 
=  4932° ;  hence 


hjp.  log.  — '  =  2'3026e6  X  com.  log 

718-a 

'  =  3-302586/2-B6624H 
1  2-a93{l28J 
=  3-302586  X  -1682233 
And  the  first  becomes 

1109660  >;  2-302586  x  -1632223 

■) 

Log.   1109650    =  6-0441168 
Log.   2-302585  =     -3822185 
Log.     -1032223=  1-2127734 

Lt«.  416040      =  5-61913S7 
And  the  first  term  ia  416040.    Tho  ee 

!OQd    t. 

4  ((,  I,)   =  540-4   y   2-ja 
=   I215W 
The  third  term  ii 

in  which  r,  is  the  Tolumo  of  Hh.  Kteam  at  ih 
tamperatute  of  Sf,  An  approximate  formula  i 
pven  by  Bankine  for  Ihe  ratio  of  o,  tu  !•■„  whio 


i^i^r 


Now  we  find   the  ^alno  of  c,,  at  page    187, 
12-672  for  the  volume  of  lib.  etcam  at  u  pressure 
of  33  7  per  square  inc' 
.■.  I',  =   i2-(i72 


:  Log.f,  =  Log.  12-672  +  nli-log 


=  1'1027766  X  A  X  i-uli-illO 

=  3-441  lUGS 
.*.  11,  =  2761-H  oabio  feat ; 
And  the  third  term  is^ 

27616  (j., -p,). 
la  this  p,  the  termiBol  presinre  in  equal  to  12-M1b. 
per  Bljuare  foot ;  but  the  back  preaeure  p^  haa  not 
been  giTcD.  All  we  Imuw  about  it  is  that  it  is  less 
than  Pp  When  the  formula  ia  used  fur  high  pres- 
-urt^ji,  ia  thejireasure   of  the  atajosphere;  and  if 


second  tenn,  we  have — 
Work  in  foot-lb.  =  416010  +  938-944  -  121 JHO 
=  295,388-94. 
The  nnmher  quoted  in  the  original  question  io— 

296,410  footrlb. 
Had  we  aunmed  p,  ~  0,  which  woul<3  ha  eqiiivn- 
lent  to  discharging  the  vapour  into  a  vrLcuum,  wi^ 
ihonld  have  found  as  the  result,  m'J:l\uii.-\\i. 
With  reference  to  the  formula  at  [liig,.-  liiT,  i.hc 
affect  of  putting  -086  in  the  formula  as  t)iL-  wnsinn 
of  vapour  at  3-2°  wonld  not  be  to  makr  ^^u  [•rout  ,in 
■Iteration  as  "  Ungeaaunt "  fears  ;  the  oIkif, ii:tt rial  ic 
of  the  logarithm  would  atm  be  6,  ami  not  7.  In 
fiac^  wa  should  have  to  put  the  logarithm  -n  Itni'i; 
in  the  computation  in  place  of  -3188  u:i,  wl  tin' 
remit  would  ba  5-6657098,  which  is  the  lo^nrithin 
id36;,880i  this  is,  of  conrso,  too  laifc,  nud  it  i^ 
owing  to  m;  having  used  ^  aa  the  .ippnjiimute 
volne  of—'  in  the  formnla  ;  work  in  f^Hit-poiiml-a 
=  Vplog.  J  X  hyp.  log.  10.  If,  howivcr.iiciise 
the  value  of  _'  foand  above  by  lUnkini's.iiipru!  i- 

Mut«  formula,  we  shall  find  that  the  result  will  be 
U7,5A0{t-lb.  as  compared  with  that  of  Baokine'^ 
ftsmula  whan  the  baick  pressure  is  supposed  to  be 
■CCO^M  1 L  V  E  BT  ON. 

[57976.]— Oontro  Beconda  Watoh.— A  oiTitni 
seconds  watch  is  not  to  be  advocated  whom'  ^ri',it 
•ocniacy  is  desired,  as  that  mode  oi  |>l!mtiiig  ihc 
hand  entails  additional  friction,  and  i-un^equt-iitly 
is  liable  to  affect  the  performance  of  (he  macliiii,:. 
gtilla  good  centre  seconds  watch  will  kc('|i  exccilLUt 
time  in  spito  of  its  drawbacks.  As  re^^.Tdj^  kcyltD-i 
watches,  there  is  nothing  to  prevent  u  lin..' fu-Of 
kajless  performing  aa  well  as  oue  of  tlii-  nam<'  ilu!,i> 
Without  the  keylese  work  ;  bat  such  watcticH  (fusct 
keyless)are  very  expensive,  and  nnlcfs  carefully 
nuide,  give  a  great  deal  of  tnmble.    A  going-barrr' 


keyleis  watch  wiUi  ptoparly  tapered  main  apring 

and  timed  in  positions,  will  give  very  sood  results  ; 

but  with  the  best  of  them  there  is  always  a  mtall 

'  iding  error"   (abOQt  a  couple  of  seconds  per 

,  which  is  only  peroeivahie  by  cheeking  the 

...hbyaome  standard  at  different  hours  oi  the 

day.     Thesanie  watch,  with  properly  adjustedfusec 

winding  with  a  key,  would  be  without  this  error. 

The  present  fEisliion  is  nil  for  keyless  watrhes,  and, 

1  believe,  the  prevailing  idea  is  tlat  they  will  run 

-   very  much  longer  without  oleaninp.     But   no 

,tch  case  will  prevent  the  oil  either  drying  np  or 

iokening,  and  it  is  when   that  happens  that  a 

■tch  requires  eleaoiug.      Given  a  well-made  case 

and  a  wearer  who  is  not  always  upenine  it  to  "  look 

at  the  works"  or  "  move  the  regulator, '  and  it  will 

"     found  that  all  the  dust  that  Bnds  its  way  in  will 


In  a 


otbe 


remnining  query,  I  submit  the  following  couple  of 
»atch  rntoa,  for  the  truth  of  which  I  can  person- 
ally vouch,  and  indeed  crjuld  tend  fume  others 
about  as  good.  The  wilobes  are  both  precisely 
limilar,  being  |-plate  fusee  levers,  sprung  with  the 
irdinaty  flat  spiral  spring  witli  indei,  cjmpenBHted 
Jor  temperatures  and  positions,  guaranteed  for  eight 
years,  and  coati^,  in  18  oartft  gold  cases.  £16  (sii- 
teen  pounds).  They  are  entirely  of  English  manu- 
factare,  and  were  obtaiued  directly  from  the  maker 
in  Clerkenwell,  who  apmng  and  adjusted  them 
himself- 

Meui 
Date.        Daily  rale. 


Sept.     8 
Oct.       B 

885     Feb.    2!1 
April  1 " 


ivuls,  and  watcli  slopped. 


March 
May 


Clio 
DY 
[67981.}— P«ww  of  Pocket  Lon».  —  (o)  It 

does.    (6)  Yes.— Rod.  Cues. 

r6798I,]~Power  of  Fooket  Letu.— let,  yea; 
2iid,  yes.- S.  Bottose. 

[67981.]- 7a^«T  of  Pocket  Iiemt.— Anv  lens 
said    to    magnify     1(1    diameters,    or    "  linear 

easuremeut "  as  it  is  sometimes  termed,  when  a 
_.ae  or,  as  supposed,  the  diamettr  of  a  circle, 
appears  10  times  as  long :  this  is  in  contradistinction 
to  sqnare  or  superficial  measurement,  which  of  the 
ma^iifying   power  in  question  would  be  IDO. — 

[57983.1  — KlBOtric»l.  —  To  Mb.  Bottone.— 
Length  oil  armature  (laminated),  4iu.  by  Iliu.; 
height  of  fields,  ein.  by  4in.  wide,  Jin.  thick.  This 
would  light  three  tens,  or  six  fives.— S.  BOTTONE. 

[67984.]— Drnama  to  Melt  Wire.— To  Mb. 
Bottoke.— Yon  will  lequiie  an  E.H  J*,  of  about 
35  volts,  and  a  current  of  about  S  amperes  to  eSect 
this  with  certainty.  Use  an  armature  about  Gin. 
by2in.,  wound  with  No.  18  wire.  F.M.'s  about  Gin. 
by  9in.,  by  tin.,  putting  on  about  111b.  of  No.  18ou 
the  Selda,  in  four  strands  coupled  np  in  parallel. 
This  will  require  (o  be  driven  at  about  1,GOO  revs. 
— S.  BOTTOSB. 

[57984.]— To  Mr.  W.  H.  Saves  or  Kr. 
Bottone.^ — Use  a  laminated  H-armature  211n.  by 
6in- wound  with  ^Ib.  of  No.  20.  If  yon  want  the 
madiiue  to  be  compsot  use  wrough^iron  F.M.'s  ; 
an  ordinary  horseshoe-shaped  electro-magnet  wonld 
do.  Wind  the  electro-magnet  with  61b.  of  No.  16. 
If  you  purpose  to  drive  the-macbine  by  foot-power, 
I  can  assure  you  Uiat  it  will  t«kc  a  atrong 
fuse  the  4in.  of  No.  28.     It  however,  you  i    _ 

heavy  fiywheel,  you  would  find  your  task  much 


Eaves,  Coventry. 

[679B5.]— To  "  No  SIk."— I  am  not  able  to  give 
you  the  relative  measund  etBcienoy  of  glass  and 
vnleanite  plates,  nor  oan  I  say  poaitivaly  whether 
any   oombination  of   glass  pistes  and    vnloanite 


I,  iiiii  vitreous  aad  resinous  van 

better  results  than  the   simple 

with  shellac.    For  the  lut  two  moothr 

a  machine  with  one  glass  end  one  vul 

advanced  up   to   the   stage   of    the  ) 

lunted ;  but  my  time  is  su  folly  ocou 

inches,  that  it  is   not  yet   finished 

le  I  shoHld  get  superior  results  fror 

eipetimenta,  1  will  certainly  oonumin. 

jAlteS   WlUSHCBST. 


lamps  ;  ^in.  carbons  will  do.  The  lai 
by  me  is  one  of  the  best  for  the  purp 
power  required  from  i  to  1  horee  ;  revo 
l,6O0  per  minute.— 8.  Bottose. 

[6;i'87J— Small  Dynamo.— To  5 
TOKE.— Put  about  llb.of  No.  IBuni 
and  couple  up  the  wires  on  the  fielc 
piir4kllcl.  not  in  series.  You  may  eji[ 
throe  tent.— S.  Bottonb. 

[571189.]  —  BntomoloeloaL— Tht 
looking  Widies  "  deposited  by  the  ea 
the  pioduue  of  an  icbneamon  Sy.  a 
factor  toman,  which  lays  its  cggf-  in 
the  caterpillar  ;  tho  matnre  iaiv 
monide)  will  appear  in  the  apring. —  I 


[  j  7980 .  ] — EntomoloKloal.— Nea. 


dthe 


the  bodies 
live  the 
break  oi 


I  fly  la 
The 


biidie^  ai 


.]— Bntomological,- The  « 

0  nut  eggs  ;  bnt  the  encoons  i 
tly,  Icnuwn  as  Juierogaster,  tho  eggs 
been  previously  deposited  by  the  fern.' 
body  of  the  oufortnnate  caterpillar 
become  the  living  prey  and  host  of 
little  larvn?,  which,  after  having  devi 
was  good  in  the  caterpillar,  pierce 
skin,  and  turn  into  chrysalides,  and  ' 


BOTTONE. 


stlwlongBtu  the  gem 


EntomoloBicaL   —  1 

„..    -jrysalidea    of    some    ic 

which  have  been  boarded  and  luilgol 
pillar's  eipenae.  They  come  tbiotigb 
body  at  all  points,  and  each  weaves  its 


UNANSWEEED    QUI 


173B7.  1 

t7Sgi.  ( 

1J*M.  1 

iHM.  ] 

»7«M.  I 

67114.  1 

ltI418.  1 

iiua  ] 

»7U3.  1 


Rich  depoaits  of  saltpetre  of  veg^ 
were  recently,  it    is  reported,  ■""""■ 
trans-Caanian  region  near  KM  1 
the  neighbonrhood  of  Sokt^ 


13,  188J. 
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QUEBIES. 

-Bleotro-CiplUarity.  —  Would  •Slgnm." 
'001  numeran  tievrrlni  cormpoqdnts  state 
L<nr  an  ba  obtAinf'l  n  full  UKOiuit  of  the  bieo- 
nuat  UttBimx  upon  opUlir;  niDismcnU  ol 
il  dUmi  fnlli  1  Li  tbsn  &D  UntrUih  nnlon  ol 
nainn*!  Rwarcbn.  or  of  Uona.  A.  BIgmt')? 
lun  t  dn  UoDoel,  la  bli  work  « tfaa  '■  Tel^one." 
e«  10  11m™  and  to  loms  iipnltneDtl  bj  M.  M. 
itlrcqulni  u  [ull  ua  ucoont  u  nailble,  to 
eotng  aTar  tbo  grouud  agttin,  40.  1  anted  Ihe 
dHi-rEptlDn  al  4  LL;ipaiftna  cftplJIarj  electro- 

lie  InfornutlDU  alTerd^.-^AI'it.l.AU. 

■TBlBphone.— IiiliB  um  of  metalUo  vlbratln? 
?phonn  other  thau  llan  lj(»n»  patmted  f  Judg- 

rnopfts  or  tplFji'iDiuc  unil  ihUtukdiiIo  tuttsnta 
I  -would  Unillf  tuinDikrlH  tbe  nattPt  lor  in, 
c  UK  U  ilmatFiin.~TEI,KPUDXL. 
'TaleaDopIo.— I  bnvr  ■  iilrered-gliu  K«w- 

■,  j^d,  upon  pie»fiiug  the  iiowor,  faint  abjecta 
jif  sppemHDDo  wliU  fouidlifsnal  Hull ;  Iml  upon 
'  power  c.f.  float  view  u  itBuiiLj'  u  poulble, 
e.p.luilie  iBJid,  the  lluld  li  portectl;  cl»r  Md 
■tobiMtBliinji— aofoff,  uo  glare  :  Biltmiinent  I 
<U  »  ttoTi  of  trDm  9J  In  s  mag,  appw  u  neat, 
U  dlw>  vitb  ODO  otIvRicaaeealTic  rlngi  rouud 
uoilop  ODj  up.  l3io.      Wbtro  li  tba  Isalt! 

e  with  tbr  body  lube.  mentlDDedio  Usnu  aud 
eiuUi'-?    MiulUUeflterl  or  held  iatbghaod 

R  iaoee  lor  eje  tuba,  inside,  loget  tbeiedccttau 
irj'  plain.      Will  that  du  la  pUcg  ot  oud  ?^ 

-Oaa  ZnBine.— t  use  a  3J  q  -r.  otio.    It 


well,  ei 


vnl  exiilo-lui 


iof-iJuw-ci™S'll?fl 
lipigfi  la  tliat  oauK  the 


-AatroDomlcal.  —  Wonld  "A  »lloir  of  the 

iiiBjnf  tbe((rc«lproperinotigoMr.  WebbipealH 
del  of  llie  ratlawlii:;ila»  In  "  GelHIIal  DbJKis  "  : 
,3Enmnei.r.  XIV.213Lihrm,Ml'Egsi!.,(IoM) 
rli,  Eu,l  i|  iKtt)  Ouiluprlsi  V— U.  Akevhiuiit. 
-Metal  SpimiliiB.—^iniia  d  the  rmdon  of 
*iic  will,  iKTbnia.  M  able  to  civo  me  tome 
.  rcganlluj!  the  nbovo-o.B,  In  apTunlag  a  )  ball 


'Sboaiaiag  OmamBntaJ  Woodwork. 

■ noK- lo  n _ 


-Taming  Coal.- Will  main  rcsdor  Infom 

Land  for  a  ffllarlty.—I  bnre  «frc*hol( 

loHl  nl  gltt  in  IBS  llfi'lioiei  nod,  proAded  11111™' 

.t  d«.l  anil  lejially  gi™  the  ^operty  lo  MotbSl 
at  I  amy  tontlder  more  la  med  of  Itf-A 

-Faulty  SynanLO.— I  bare  nwle  a  dynami 
[^-imllel  ULTOn  reri,  but  >rill  only  ll«tit  iw« 
i[3.UUUieT<.  Amaiore.kmlnatixlH.  voDnrl 
[ij.lluaw/:,d.c.c.!  r.M.'i,  10|1b.  Mo.l«d.D.u., 
fl.  Ion.    TSe  lonr],!  I  hoTp  bcin  trylnaaro  W 


o  Xa.  roTTOKE^-Cunlil 


.S 


copi-el  un  tbn  lopi  of  Lrcluui 
lUldr  of  rlL'iKWIIlng  iiiE,  ooppri 

-Piccolo.-  WniBirpinBmll 
o.Sii>»l  111  tlaylnthlul kindly 

enfffliofftu-li]nrtV-S.il.  r.  " 
-a.K.B.  Zlngliiea.  —  ou  t 


riSCMM.l— OolL— will  "BplHdU"  kl 
ad  quantity  ol  wlie  foi  ranlical  coil 
lad  of  Kblre,  1  thought  of  luinfl  about 


llygfui  mc  liii 
WTtb  only  oni 


lly  Bay  what  ie  a  proper  quantity  of  tiofotl  iljotite. 
ODg  ?    Caa  yoD  By  what  tlio  ipork  It  will  giro  with 


r  clips. 


1  lo  mak>  ?    The 
al  way  to  And  Ihe 


TllKiL 


and  the  < 


[MiUOT.]— ■> 

Buppofllaff  theplt^h  la  3 In.  and  the  vnrid  ftliL  dla.  to  pitch 
line,  the  len^fi  of  tfletb  aa  i.'eaeraEly  OMd  by  mlUwiifrhtd  ? 

[BSuoii.j-PuiiyuB  on  Flail.— I  haxc  been  in  the 
KBtet  daily.  Tlila  jD»r,  Lowcter,  they  do  aol  liie  at  all 
leoEtb  it  kills  tbciu.  ''conld'"any  of  yoni  refdarii^oant 

[jiwoa.]— Speolfloatlon  tor  SmaJI  Oljaarratoir 

n II.    T , .         I    .B„..ij    i,j,j    obliged     11 

'orkoianililp   In 


abDul  Sft,  oulalio  o( 

aly  attached  by  friction 

:r>ver  eno   ui   new  cap.   o-u    to  d<!  rBlaolable   with    le,* 

ind  ono  bodiontal  wicc,  utmoat  can  lo  bo  taken  to  space 
:bc  former  equally,  fome  retidy  meann  of  placing  n-lrea  In 
itellar  focut  and  clamping  tbcin  them.    The  wunt  oliome 


uiomiiiatlon  to  be  by  colia-ail  lamp,  pignwrt  aiU,  and 

bubblo-tubu  Itiell ;  tetiine  ciriile  to  be  notiCB  than  Bin.  in 
diameter, d I Tidnt on gnnoiDtal (jilTer ?)readlng tomlaut  t 

ditidcJ  lutuqisuliiaili.  Thern  li  to  be  a  good  Teraler  lerel, 
with  clamp  aiul  tangent Mrew.  ai  well  ai  two  Mtlhig  aciewB 

I»rtahls  type,  but  li  to  he  attnrhed  to  a  uut-lron  plate  or 
alab,14lD.by  e]a.by  Ifln^  wliicMaalTBadyflnalyoeaieitfcil 
to  the  top  of  a  ■olid  brick  pier.  ^11  frifeme  la  ta  be  coni. 
poecd  of  two  lidc  pleetior  cheelu  and  a  bed  piece,  all  caat 

TeryalconB,  nilid,  and  free  from  Tibtntlon  [aiLUt  portable 
traaiiti  that  I  hare  «»;n  were,  from  the  ueoeHlty  for 
ll^-htnrw,  liable  to  epring  In  lie  frame)  1  hole  to  be  ilrllle>I 
In  centre  ol  l>i7il  of  fmnie  to  flt  bead  ol  centre  }Aag  tiAt  Is 
already  aciewed  into  slab  ou  top  of  pier,  so  4a  to  allow 

cheeki,  cat  through  bed.platcCo  carry  |ln.hexugon.hcnded 


roxiinately 
KHlventq 


Tiller  bed,  and  nnally  by  striding  letel  anJ  allltnde 
B  Bbore  ipecllled,— E,  U.  Ricuahds. 
[tuoiO.J— Tar  Solvent.— lam  la  want  of  Infar 
rilh  regard  to  euating  wruuffht-iron  (dpe  with  ci 


nr  ihio  enough  to  dip  the  plpo  «ldln  cold  7~ 
tS"011.]-I.uljri(»tInff  OilB,-l  "honli 

IM  of  the  lonumeraUe  klnila'of  idla  which  ar 
idil  (aa  the  beat  and  oheapai  In  the  tnarkei) 
ig  macbinory.    The  time  and  patience  nf  in 


1  and  polntcl  enda. 


nw  utiFB  uieir  wormng  compan  man  uutut.     ^ 

»■  n^nferred  to  waa  daMd  ItV      '^ wH     CtM13.]  -UBtalUonldaftnTiUoanltfl.-Can  any 


nbber  In,  (0  that  the  tabbm  learoa  It  pidllbtiluid  Sulllitd  7 

-NOSLIW  ECIRU. 

[Bg01i.]~AatronamioaI  OI)J»ata,— KoCpcaasidaa 

Webb'i  Celeithil  Objecti."  perbapa  aome  Uad  Mend  will 


e  juBt  barely 


in»  a  double  atar  (If  poalble.  of  not  leaa 
h  mag.)  which  woald  fomi  a  good  teat  fc 

Una  Major  to  be  Til 

Hujgbeua    make' o 


[snoit.]— Boat.— Will  wmeona  obUgo  me  iritb  the  beat 

ba  easily  handled  by  one  and  mpable  ol  carrying  Ihrae  or 
four?    Uust  be  very  shallow  draujrht,  eaally  pulled,  nil 

tidal  lough  where  there  la  a  greateXTaaaa  of  iballow  water 

to  get  .vour  boat  home  ;  of  counc,  deep  water  a  mile  or  v> 

[BBOIB,]— WlieBl-flanBe,  Dapth.— The  depth  of  th< 


■ipurimf 


rolgnlalDg 


ralli,  particularly'  .....        _ . 

Penlatona  accident,  a  couple  of  yean  ago,  Mr.  Adaminn,  e- 
high  authority  in  Uieae  matters,  atated  that  ho  coaaidered 
tbs  preaent  Oan^  inaafllclBat.  aad  i^mpblcally  exprcaatd  It 

tloo."    ^'0  doubt  ^T,  Stretton  and  other  eormpondonbl 

mlgbt  also  Inform  ua  what  aniounl  ol  flange  depth  la 
adopted   in    Ihe   United   Btahx   aud   foretgn   conntrlel 

[seQir,]-aazpet  BeatinK  Machine. -Win  any 
boating  muchlne'w,\f!'w.'"''    "    °  e  a  caipe 

Bmployinent    Of    DiaphrBKni    In 


[ldOl».]-Mnaioal.- 


witta  (In.  leailing  acrew  ?— J.  B.  B. 
[911031,1- Oeometry. —Will  >oine  o 

ln™r/'Ko.  sVES.  in  wh'Sh  it  will  U 
[BHUIS.]— Bast  in  SoldeTin^.- B 


our  geometrical 

Motioed  that  Iho 
ita  l"eigu'ri'"=B 


"''""""™"l^ 


[S»U3I.]— To  Mr.  Wimallnrrt.— Accept  mythaaki 
for  your  UluatniLkn ;  and  would  yoaklndl}'  aiuwer  the 
fnlloAingiiueetlonaV  WonldbiataelctoraluplaL'corthow 
cut  from  cartridge  paper  bo  beat  7  WDcracan  the  lacquer 
beeotliirfliilahlngbiau-worka-llhl',  la  the  tinfoil  coat- 
ing on  the  Mlaii  jam  ai  Bupplled  by  Ib«  uiaLen  you  men- 

halk;  would  you  kindly  give  sin™  ot  the  othera}— EVBMO 

[iftf^.]  -SettlnB  Slide TalTCS. —mil  lonie  roailer 
Wliilly  luti.rni  aiu  how  to  aet  the  all.le  val™  of  -1  donble 
cyltnJor  ponublc  enxlne,  filled  with  link  motlun  Y—0.  B. 

[fia09r,]-Bleotria  Idsht.- 


?tl,"Mlr.i?cVi;i,d" 


byli 


-■-'-™  bl'wk.Ola. 


folulluii.    iln  iiuiiing  UuTO  1  e..p.  laiupa  In  (dcauli  ttav 

failed  onccnnectlDg  up  to  gel  uioce  iliina  tliuh;aod  ttiea 
gee*  down  to  red  glow.    Wliatii  uTongr -KlJIAII. 

ISfOii J -VTImisbKtt   Tuloamte  PU'U  'Har 
iruliiualiopUtc).    Will  any  roailef  of  tlu:  -K, II.- kindly 

tried  heuUiig  it  uml  imtliuR  on  dnt  inrfaui'.  with  weigkta 
itbixe  1  bnt  on  the  reiuum  of  welghia  it  r,  turna  to  lU  old 

tlindahTid  end.      I  cannot  lae  an.vIhloRrehilhijw  the 
question  propoacd  in  the  back  numher^  «A  '^^&  {^f>i,  ^^ 
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vin  iMl  obUnd  for  uiT  Infonutlan  on  thli  inbject.— 
H.0.1L 

[Uon.w BlMtiio  areanboiua  AUrm.  — will 
■OBN  rsdn  or  "  Oun  "  kludlj  dtaoiibe  ■■ImpltkodtHll)'- 
eoHtiDDtad  «oot>ct.  w  Uwt  ii  tnnuilti  the  onirFat  wben 
It  tr*au*T— Thibmo. 

[UOtO.>-AltMitraa>HMd.-WIU  •odh  Uodtdand 
Innta  m*  Uw  b«>t  n;  lo  onn  tba  kbon  7— Sailoil 


X£S 


Alttnauln  «i«b4ck  niimiKn  of  the  "B.  M."  ot  lingle 
tdapbonti,  ud  the  TUioai  pMU :  but  I  htre  not  been 
■bla  to  Ind  inr  peilect  dUgram  of  Iwo  logMlier.  1  want 
to  (et  ft  dimwlng  «(  bo  ordlnmrj  couple,  recelfor  snd  trmiu- 
mntor  kt  uch  anil,  which  1  could  carr^r  about  Id  my 
pmilHe-book,  to  v<sk  bj,  gencnJlr,  when  gutting  op  or 
iuns(liig  coMiMtloiii  ol  telephone*.  I  oacieratauii  til  the 
utlon  ol  the  tsoelTer,  InDiDiltCcr.  anil  laducilon  coll ;  but 
■«nl  to  (*(  th*  wtie  conseiitioDi  on  toliUF.  batterr,  bell, 
(■rUu  *c  Ion  M  th*]P  Ituiil,  with  t  pilr  of  telephcuun  In 
watDBg  oidai.— QaoBOi  Burks. 

[(SOttO— Antoin&tio  Filing  of  Famaoe.—Wbil 
la  th«  latiat  uewi  ot  Che  cb^n  gnCe  (or  boiler  f onitce  f  I* 

aeemni  l^ormatlDO  osDcernlug  automatic  flrloe 
9  si  itntloDcr;  plain  cjriiodtlal  bollet,— Fire. 

[W039.]— StMiiii    NATiB«tlOii   on    Oanal.— Can 

lUiyofoam&denaAy  what  are  the  Uteatmetliode  otaivAxa 
iKTfgUlaii  on  cauU.  uid  gin  thi  ohjectioui  of  the  HTcral 


pktwdlo 


onnMilea  to 
method  of  m 


bj  watai  canl»«e, 

A  BUBTIYALiar. 


led  tome 

?irs;. 

matDHlairoand 

rithiame 

tU«p»« 

TMT*  wonld  ba  room  ' 

ItL— Bnus  BoBD. 

hizd  depcAit  of  ealte  at  lltnc. 


^'™onlT 
lib.  on  Mch 


I  inside  Witt 


i^rtor^  " 


IT  lucrting  lettera,  qiH^ea, 


ASSWSBS  TO  COBBXSPOHBZirrS. 

*■*  AU  eommunlaiHiiu  AouUtniddrtiiifd  le  lit  ZDnOB 

«r  (VExaLiBBmcaAinc.ui.&raiiii,  ir.c. 

HINTS  TO  COBKESPOITOBSTS, 

1.  Write  on  one  aide  of  the  paper  01117,  and  pot  iubhui^b 

In  UlnatnUom  od  MpuaU  pleOH  ol  paper.    I.  Fut  tltlu 

to  qnerleA,  and  when  UBwenng  qneru^  pot  the  nombere 

11  well  aa  the  Utln  of  the  qmriea  to  which  tl^e  lepllei 

nfer.    S.  Ifooharge  la  made  for  Iniertlng  let' 

orrepllce.  4.  Letteza  or  qucrin  aeklns  for 
maoDfactareta  or  correepondenta,  or  where  I 
•Itlolet  can  be  pnrohaaed,  or  repUee  girlog  ■ 

anaftlDD  aaklng  for  ednoal 
hnawered  throngh  the  ' 


a  of  it. 


SoeeM 


The  following  are  the  Initial!,  Ac,  of  le 


S.  FeiiL— BcT.  J.  Feaiaoo.— i 


H.  B«.— Hot 
SntKWebk— 

oftb*B<n>lAi 
—J,  Bnt^ffo  - 
BaeolsaB.   (Tbe"apHtaole*"  vouJ 

tho  ensbt^rcom  before  von  c\n  alt 
brwbishtlw  Mcoiid'Cluecertillate 
(Look  through  >DUr    back  nnmbi 

DeTonbicnn  ulekel'Ulatlug?  If^f 
arUolMln  Vol.  XXXlX,,  np.  n,  I 
(HaTSIon  an  engine  »Dd  dinania, 

Tben  wlut  ie  the  liie  of  the  1 
aiBBr  lanpe.  and  ot  wliat  c<iid 
y«n  will  flud  g<  neral  dlrectfoi 


omi,  or  preferat>ly)  _.  . 
-power  would  >0D  llk<  ? 
In  back  Bmnban,  and 


can  adapt  (ham  to  inlt  yonr  reqolrementa.')— 7.  W. 
JACIBON.  (Uerelj  being  engaged  Lo  the  profeialon  or 
trade,  and  noommendation  fnoi  ao  many  memben.  The 
aecretarj  wIUglTe  jon  alt  partlcnlaia.)— Cebeb.  (No, 
wolhlnknol.    The  llrt  of  Englltb  pBbllcatlom  maj  be 


town,  lor  wmtngbain  Is  1 
that  rcapect.)~A.  2.  (For 
■43,  eB7,  Vol.  XSU,  and  I 


our   present    knowledge.)— Apuih.    (Will   jon   kindly 

fe  Indices.  A  battery 
«B, -Neumlgla.*)- 


satUe  on  the  Origin  and  Pnigreai  of  Caout- 
udiaiubbec  Uanufacture."  publUhedln  liur, 
au^   may  help  jou.t-J.  K.  Fkb^b.    (No 

^^nteU.')— W.O.  FlUNBS,  (The  only  detalla 
number  cf  glauet,  aold  by  dealem  in  mualcal 
a.  are  monnt^d  in  oupporta,  are  partly  filled 


Ii.w.    {Rec   Indices  al 
a  to  explain  wbat  Is 


ng  clAi^^«  W/s  Co^le^  ?)-^ .  Vt'S  .'Sit 


aniU  cr  dials  shDold  be  palnti 


to  llght.}...T)ii.,    (We   described   the  □ 

SLOUe  lu»o.l.oai,p.KI.    Anrklndof 
Inteclaced  baakel-w^rk  fa^on  ;  vara! 


,    (For  I 


s  tee  Hm.  ess,  HST,  in  the  former  of 


platea  tee  Not  6... 

tlliBtrated.  Sec  also  the  indices  of  hack  Totamei..  . . 
DONKELLT.  (No.  Detigna  an  registered  at  the  Fatent 
Offlce  ;  DopyrlghCs  In  books,  plays,  moslc,  &c^  at 
Stationers^  Hall,  You  can  aaocrt^n  whether  anjching 
Is  registered  or  copy  righted  brappljlng  at  the  rcspeotlTe 
omces.  There  Is  a  iznall  fee  at  BtatTonen'  HaQ.>— H. 
Paiblki.  (Will  not  some  of  those  glreo  In  recent 
ninnies  suit  you  ly-B.  A.  L.  (The  beard  Is  naually 
beech  or  lime ;  bnt  some  use  glass.  Hare  you  seen  what 
was  said  In  N«.  Bil,  80f.  B3a  V  3.  Llther  the  tnoer  bad 
some  mildew  tpots,  or 
seethaCthabcudlsdi 
a  spomn  out  of  whlob 

so   trooblesome  a  th 
caUd  with  a  bnnloi 


.eaps  of  1 


red  lead  with  i 


hannll.)— ISVIKTOR.     (Hi 

dlflcmlions  are,  or  to  wUl  Bilent  thej  affect  the 
1    Belter  take  out  two  "  flnals,"  and  better  sllll, 

h  T.   UORRIS.    (On  the   contrary,  we  did  not 
)g  fully  treated 


London    Stei 


■ROFI.    (As  a  Tesder"  7011  ought  Ic 

acoplo  CompHny,  Chea^ailde,  B.C.) — A 
Soa.  l,bM,  1,U06.  3-  Yes;  for  practical 
,.  (Yon  will  be 
specimens  of  air 


There  Is  too  mnch  soUd  car] 
the  air  of  towns.  1.  Certali 
•tmpri/raly  le 

capabls  of  yielding  whi 
Boughly,  for  a  good  aTSra 
per  ponnd.    S.  Yes.  that 


road,  or  a  perfectly  It 


plank.    Tbtre  la  a  sma 
Ushed  by  L.  U,  0111,  ITI 


on  the  intijeot  pob- 

, .  -idsho'ojd  be  tironghtup  toll  at  once. 

Lockthrongh  the  haek  Tolumea  for  much  information 
on  pianos  whlob  cannot  be  found  In  books.) — E.  J.  J. 
(If  yoQ  mean  a  telephone  racelTer.  one  was  described  so 
recently  asp.  lao.    All  nsef ol cecelTers are  prolacted  bJ 

patenlrtaht«.)-F.J.  PAKSk.   {(Jieri  mnoh  10 ' 

Ton  wlU  And  Dacb  inlomatlon  In  ^ack  T^i 


p.  188,  ToL  XXXVn,  (or  Inrtmee) ;  but  : 
speeify  what  It  Is  TOO  wfsh  to  iMqner.)— Ha»»i 
Dbapir.  (Bend;  wo  wfU  "«"•»*  ". 
BCIEITIST.  (We  do  not  know  wiilch  ts  ine 
Perhaps  Smedley-a  work  wotild  »oll  yon  ;  thi 
Uahed,  we  bslten,  by  BcnuoiB  ud  So&a.  ^  De 
posdble  jonmeanlijd»ataticaJ>— J.K.  H.  1 
cseds  mnt  be  tamund  In  tba  nsnsJ  ««!  f 


tell  the  judge  the  whole  stoiT-  1] 

re  eipoiars,  and  ire  do  not  think  11 

Indge  would  decide  agalnrt  yoo.)-JOB 
thTskebih,  and  then  all  will  beneHt.V- 
lare  glren  the  subject  (01  the  apace 
H-ACOLYTB  (In  type.) 


J.  FIEBCI,  Langley  House,  Dokinf 
PROBLRK  I«CCCI.XT.— BT  J.  P.  TAYL 


~  /^"  ^ - 

^ 

^.^  'Ji:, 

k 

m 

J^J^^ 

(n)  1.  Kt^Bfi(ct 
3.  Ajiythiag 


:t-BB  not  given 
Jid  B.  StaiSey  r 


IMeasure-Ior-Meiuure). 

Two-moro  Tonm 

cj- 

1,  J.  TaTcrncr.  Bolton  :  S.  W,  B.  I- 
Tjne;  a,  Louis   \S  ballcT,    LtfC Ja  ; 

(r..,-i.i,h..,,H.ii,u\r.,i".:. 

[l!e"lL, 

the  Solution  Tourney  :— 

iSilfoX. 

],H.H.DavK  Bristol  LtA 
H.  l.-nlmer.  Bow;  P.  ohfTl 

'— 

_      V 
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inCROSGOPICAL    ADVANCES - 

ANCIENT  AND  MODERN -I.  . 

By  Geo.  RoYSTox-ProoTT,  M.A.,  M.D.  Can- 
tab. ;  F.R.S.,  F.R.A.S.,  F.C.P.S.,  Formerly 
Fell,  of  St.  Pet.  Col.  Cambridge. 

T  is  proposed  first  to  attempt  a  sketch  of 
the  process  of  this  fascinating  instru- 
ment from  the  dim  days  of  antiqmty  to  the 
present  time. 

Layard  unearthed  a  rock-crystal  lens  and 
microscopic  engraving  at  Nineveh.®  Very 
mony^  are  the  ancient  gems  now  extant  in  the 
British  Museum  that  no  unassisted  sight 
could  possibly  Lave  engraved.  Further  on 
in  the  annals  of  time  comes  the  evidence  of 
Pliny,  Seneca,  and  Plutarch.  Glass  hollow 
slobes,  filled  with  water,  were  used  both  as 
burning  and  magni^ng  glasses.  The  vestal 
virgins  rekindled  their  sacred  fires  by  the 
flolar  beams.  About  the  eleventh  century 
Alhazen,  the  Arabian,  made  known  in  Europe 
the  magnifying  power  of  lenses.  It  is  gene- 
rally believed  that  the  first  microscope  with 
doable  glasses  was  invented  by  Jansen,  in 
1590.  Subsequently  Drebbel,  alchemist  to 
James  I.,  exhibited  it  to  Borelli  and  other 
wavantB  in  England,  and  passed  for  its  in- 
ventor. Whilst  Roger  Bacon  is  credited 
"with  a  previous  invention  at  Oxford,  in  the 
13th  century. 

Hartsoeker  was  the  first  to  use  minute  glass 

'globules.    He  mounted  them  between  two 

pieces  of  lead,  and    showed    them    to    M. 

Ijeuenhoekf  when  he  visited  him.    Until  this 

time  (about  1690)  no  one  had  observed  their 

^     powers.      All    the    twenty  six    microscopes 

5    -which  he  bequeathed  to  the  Royal  Society 

^   are  comix>8ed  of  minute  equiconvex  lenses, 

~~  and  not  of  glass-thread  glooules.    But  their 

surfaces  are  now  so  oxidised  by  age  and  the 

-^  liondon  fog  that  they  are  no  longer  of  any 

.practical  use.    The  rock-crystal  lens  found  at 

xl^ineveh  alone  remained  uninjured  by  time. 

Powerful,  however,  as  minute  globules  of 

-  -^  glass  may  be,  particles  seen  within  their  aub- 

_   stance  appear  enormously  enlarged.A  further 

~^  application  of  this  principle  gave,  in  Hooke's 

i:   liands,  wonderful  results  (1G65).    If  a  drop 

^  of  watfer  contained  animalcules,  he  attached 

a  minute  quantity  to  the  glass  globule,  when 

there  resulted  most  extraordinary  clear  and 

^^  P^^  amplifications.     This  was  probably  the 

_    iBrst  water  -  immersion   lens   recorded.    Dr. 

"-:;.^iiHooke,  therefore,  was  the  first  microscopical 

"i^'inimersionist.    From  1738  to  1770  Hooket 

^  ^^  Wkd  Custance  laboured  to  augment  the  field 

"  '  of  view  ;  whilst  Adams  in  1774  invented  his 

.^!;^  hicernal  microscope."'  § 

.  It  was  Euler,  in  1747,  that  first  proposed 
:>^  iJBiathematically  achromatic  combinations  for 
ri  » -.tlie  objective  of  a  microscope,  a  subject  that 

^^-^      •  Exhibited  by  Sir  D.  BrcwsUr,  Br.  Assoc.,  1853. 

^f  Xencnhook  was  rnriginally  an  optical  glass  grinder; 

.  g"fte  obtaineil  so  jrreat  a  colebrity  iu  tliia  art  that  he  wva 

^ycted  Corr.  Menib.  of  the  French  Acad.,  and  a  Fell. 

SZ'   ^^^^^^1'     1*^ tcr  the  Great,  passing  throngh  Delft, 

^*/or  him,  requesting  to  see  hla  **  admirable  micro- 

y     S^^^*'  ^  whom    was  exhibited  the   circulation  of  the 

::.^JJ5kJ     in    the  tail  of  an   eel.     He  discovered  that  the 

'^CS^'^^L  ^^^^  ▼clns  are  continuous.    He  experimented  on 

'^-tor^a    of  the  blood  globules.   He  discovered  '*  the  fibres 

;  -J^/a^     OTTBin  "  interspersed  with  blood-vessels.    He  accu- 

■S^y  "<^*eribed  the  structure  of  the  crystalline  lens  and 

^t^xtacx    cf  the  spermatic  animalcules. 

J  Oix^f    of  Hooke's  discoveries  is  worth  recording.    He 
^*^  folio  plate  of  the  head  of  a  grey  drone  fly. 
«l*«9  of  ocelli  or  facet  eye  lenses  are  engraved  as 
^-be  upper  half  of  the  head  or  faoe  of  the  insect, 
j,^---       .^^»  divided  by  a  horizontal  line,  other  thousands 
J*  y»*^«-^  tlieirdze.    Besides  this,  Dr.  Hooke  Invented  an 
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^-^  TCtattng  tlM  booTir 
nMob|gettff«na«l« 
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had  for  a  long  time  agitated  England,  Hol- 
land, Prance,  and  It^y.  DoUond,  in  1757, 
had  made  achromatic  telescopes  after  Chester 
Hall  had  constructed  an  achromatic  telescope 
in  1733  ;  nevertheless,  the  priority  must  be 
given  to  Euler.  The  enterprise  was  so  diffi- 
cult of  accomplishment  that  even  Biot 
wro^e,  in  1821  :  "Que  les  opticiens  re- 
gardaient  comme  impossible  la  construction 
d*un  bon  microscope  acromatique." 

In  1738  Lieberkuhn,  having  invented  the 
solar  microscope,  created  a  profound  sensa- 
tion among  the  sarantH  of  the  day,  just 
about  the  epoch  when  Buffon  advanced  his 
famous  system  of  organic  molecules  by  his 
microscopical  studies.  He  also  discovered  a 
new  method  of  brilliantly  illuminating 
opaque  objects  by  means  of  perforated  silver 
reflectors  attached  to  the  objective  of  the 
microscope — ^an  apparatus  still  used  with 
striking  effects. 

A  rare  work,  published  in  Russia  in  1774, 
details  a  microscope  constructed  on  Euler's 
principles.  It  says:  **  The  objective  will  be 
composed  of  three  glasses,  the  first  and 
third  of  crown  glass,  and  the  middle  glass  of 
flint '  focus  half  an  inch,  aperture  the  eighth. 
The  lenses  are  as  thin  as  possible  ;  two  crown 
lenses  are  bi-convex,  and  the  middle  one  bi- 
concave.'* This  was  the  first  achromatic 
objective. 

It  has  often  been  frequently  repeated  that 
Dr.  Goring  was  the  first  to  use,  as  test  ob- 
jects, the  Fodura  and  Lepisma  scales.  This 
IS  not  true,  as  Dr.  Wallaston,  P.R.S.,  in  1812, 
used  them  as  tests  for  the  quality  of 
his  "  Periscopic  Microscope,"  wnich  was 
a  doublet  made  with  plano-convex  glasses 
with  their  convexities  in  contact.  He 
says  :  "  With  this  doublet  I  have  been 
able  to  see  the  finest  strisd  and  serratures 
on  the  scales  of  the  lepisma  and  podura,  and 
on  the  scales  of  the  gnat's  wing."  The 
angular  aperture  of  a  doublet  is  very  small. 
The  statement  that  these  stri»  can  only  be 
seen  with  large  angular  aperture,  is,  therefore, 
quite  erroneous  and  purely  theoretical. 

M.  Chevalier,  of  Paris,  claims  to  be  the 
first  to  cement  the  achromatic  glasses,  in 
order  to  prevent  loss  of  light  and  the  entrance 
of  damp.^  He  sa^  he  nuide  (1^^'^)  ^^  first 
achromatic  objective  of  this  kuid.  In  1824 — 
1825,  Dr.  Gormg  induced  Tulley  to  make  one 
for  him.  Peter  Borello,  in  Holland  (1655) 
described  a  microscope,  and  recorded  100  ob- 
servations, and  figured  several  kinds  of  podu  * 
ridas.    Here  is  one  : — 

"Insectum  album  acari  instar  meiisam 
percurrens  accepi  et  microscopio  percepi 
comua  4  habere.  .  .  .  Cauda  ei  longa  et 
crassa  ac  duplex."  f 

He  describes  another  podura,  which  leaps 
in  an  admirable  manner  ;  also  a  green  insect 
found  on  sycamore  trees,  with  large  black 
eves,  and  that  lives  only  24  hours.  Borello 
thought  it  must  be  a  young  locust.  He 
observed  that  in  the  leaves  of  Solomon's  seal 
there  were  no  less  than  74  nerves  (veins  ?), 
whereas  the  eye  alone  could  see  only  9.  He 
asserts,  too,  that  in  time  of  the  pest  invisible 
animalcules  can  be  shown  which  are  breathed, 
and  thus  propa^te  infection. 

Dr.  Hooke  gives  an  enormously  enlarged 
view  of  the  podura  nitida,  above  7in.  long, 
white,  on  a  black  ground,  with  black  eyes 
and  covered  with  scales.  This  great  philo- 
sopher, speaking  of  the  past  great  spirits  that 
had  ap|>eared  on  the  world's  horizon,  finally 
declares  :  The  good  success  of  all  these  great 
men,  which,  from  the  beginning  of  the  world, 
have  as  'twere  trod  on,  and  yet  not  minded 
till  these  last  hiquiHitive  agesj  puts  me  in 
mind  to  recommend  such  studies,  and  the 
prosecution  of  them  by  such  methods,  to  the 
gentlemen  T>f  our  nation,  whose  leisure  makes 
them  fit  to  undertake,  and  the  plenty  of  their 

•  Cement  farmed  of  mastic  dissolved  in  turpentine. 

'I'  The  late  Bev.  J.  B.  Beade,  F  Jl.S^  called  this  insect  the 
iff  podura,  heoauie  he  found  II  on  his  instrument 
nitida). 


fortunes  to  accomjilish,  extraordinary 
things  in  this  way.  And  I  do  not 
only  projKwe  this  kind  of  r.q)erhn€ntnl 
philoHonhy  as  a  matter  of  high  rapture, 
and  delight  of  the  mind  ;  but  even  a  material 
and  sensible  i)lea8ure,  so  great  is  the  satis- 
faction of  finding  out  new  things,  that  I 
dare  compare  the  contentment  which  they 
will  enjoy,  not  only  to  tliat  of  contompLition, 
but  even  to  that  which  most  men  prefer,  of 
the  very  senses  themselves.  And  tne  end  of 
all  these  inquiries  they  intend  to  be  the 
pleasure  of  contempLative  minds." 

In  1813  the  interest  in  microscopes  had 
revived  vividly.  Sir  D.  Brewster  proposed 
the  use  of  jewel  lenses,  and  showed  the 
diamond  possessed  almost  tliree  times  the 
magnifyiii  ix)wer  of  glass.  Pritchard  made 
a  few.  Topaz  seems  eminently  fitted  for 
this  purpose,  ^nd  it  is  strange  that  none  of 
our  celebrated  makers  take  advantage  of 
jewels  for  microscoites.  Pritchard's  plates  of 
test  objects  in  his  ''Microscopic  Cabinet" 
(1832)  are  surprisingly  inferior  to  Chevalier's 
plates  published  in  1830.  From  this  faqt  it 
may  be  concluded  that  Chevalier's  glasses  at 
that  time  were  vastly  superior  to  Goring's 
and  Pritchard's  (see  the  engraving).  M. 
Chevalier  having  brought  him  one  of  his 
achromatic,  thereupon  Goring  succeeded  in 
getting  enlarged  angular  aperture,  and  con- 
trived an  instrument  called  an  aperture 
goniometer.  Some  of  Chevalier's  sets  were 
admirably  corrected.  And  judging  from  the 
exqjuisite  engravings  given  in  Chevalier's  plate, 
which  bear  a  watchmaker's  eye-glass,  develop- 
ing wonderful  details,  executed  by  a  young 
French  artist,  these  glasses,  in  1839,  greatly 
exceeded  Goring's  in  defining  power.  The 
longest  focus  lens  was  placed  posterior  to  the 
shortest,  both  being  achromatic.  Subsequently 
Chevalier  constructed  them  of  equal  pairs, 
which  diminished  the  aperture  further. 

Goring  had  already  attempted  in  1815  to 
construct  one,  and  it  was  not  till  Fresnel 
reported  so  favourably  that  he  pursued  the 
object  successfully,  and  exhibited  it  in  Paris 
in  1827.  The  gold  medal  was  awarded  to 
Charles  Chevalier  in  1834  for  the  i>erfection 
of  his  microscopes.  Lister  must  not  be 
omitted,  whose  paper  ^^  On  the  Double 
Aplanatic  Foci  of  Achromatic  Object 
Glasses "  was  published  in  the  "  Phil. 
Transact."  for  1830.  From  this  time  Andrew 
Boss  constantly  employed  himself  in  this 
department,  and  in  1837  communicated  to 
the  Society  of  Arts  his  discovery  that,  by 
separating  the  front  lenses,  a  correction 
could  be  introduced  for  the  aberrations 
caused  by  using  different  tliicknesses  of 
covering  glass.  It  had,  however,  long  been 
known  to  mathematicians  that  a  plate  of 
glass  produces  aberration  proportionate  to  its 
thickness  divided  by  the  refractive  index. 
Thus, 

V  =  M  +  i. 

The  aberration  for  plate  glass  is  ^  thickness. 
Prof.  Amici,  of  Florence,  at  last  succeeded 
in  constructing  achromatic  glasses,  composed 
of  six  different  kinds  of  glass,  to  be  used 
as  inmiersion  objectives,  and  it  magnified, 
when  mounted,  1,310  times,  with  the  angular 
aperture  of  16()^  This  microscope  exceeded 
all  others  in  the  splendour  and  power  of  its 
definition.  His  objective  No.  VI.  contained 
four  achromatic  combinations.  It  showed 
parallel  strisB  whose  distance  apart  was 
1 -72,000th  of  an  inch,  and  possessed  a  work- 
ing distance  of  G-l,000ths. 

In  an  historical  sketch,  it  is  impossible  here 
to  do  more  than  to  allude  to  the  noble  roll 
of  English  worthies  who  have  enriched  the 
annals  of  our  instrument  with  innumerable 
improvements  during  the  past  50  years  : 
Boss,  Wenham,  Powell,  Smith,  and  Beck 
have  all  contributed  the  essence  of  their 
studies  to  the  advancement  of  oux  kxsKm- 
ledge.     Powell^  \3«ffs!^  ^"w^fi^^  -^i>5^  ^^nrw^^^ 
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Leolaod  soon  took  the  load  in  the  splendonr 
of  their  bUlssos,  and  tu  this  day  take  the  lead- 
ing liononrs  ;  whilst  foreign  effort  is  scarcely 
a  whit  behind  our  best 


THE  DIVINING   ROD. 

1?4  a  remnrfcable  leotnro  delivered  by  Dr. 
RoMiter  W.  Raymond,  of  Kew  York,  nt  the 
International  Electrical  Exhibition  in  Phila- 
delphia ladt  year,  Che  speaker,  who  has  made 
■tn  ela1>orate  research  mto  tlie  liiatory  of  the 
diTininfr  rod — whether  the  witch  haitel  fork  of 
the  Tillage  water-finder  or  the  more  impoaiiiB 
irand  of  the  ancient  magicians — said  that  a 
Itholo  library  of  Icaruod  rubbiuli  about  it  re- 
UlMUt  to  09,  which  fumishe«  jargon  for  charla- 
tans, marvellous  taleu  furtoob,  and  amusement 
lor  antiquarians.  Its  claims  to  virtues  derived 
from  the  Deity,  from  Satan,  from  affinities  and 
Bympathies,  from  corpuscular  efflnvio,  from 
electrical  current*,  from  passive  pcrturhatory 
qiLilitlBH  ot  organo-electric  force,  are  hopelewily 
collapHed  and  discarded.  In  the  one  application 
]eft  to  it  witli  any  show  of  reason,  ic  is  nothing 
unless  held  i[i  skilful  honda.  and  whoever  has 
the  skill  may  dispense  with  the  rod.  We  call 
■tlcntiou  to  the  aihanstive  work  of  Dr.  Ray- 
mond in  this  connectiou,  because  within  the 
|iast  few  months  two  cases  have  occurred 
in  England  in  which  the  divining  rod  is 
alleged  to  have  led  to  the  diM»rery  of  water. 
A  few  weekH  ago  at  the  brewery  of  Messra. 
Kremlin,  ilaidatone,  Mr.  J.  Mullina,  of  Chip- 
peaham.^ — "  who  claimi'.  by  means  of  the 
■divining-rod.  to  poasosa  Che  power  of  indicating 
■where  water  may  be  found,"'  and  whose  claim 
is  said  to  tie  recognised  by  many  noblemen  and 

Entlemen.  Loni  Jersey,  Lord  Leigh,  and  Mr. 
imaby,  of  Gmnthara,  being  specially  men- 
tioned—pointed  out  a  spot  wbere,  on  digging, 
two  good  springs  were  found  at  a  depth  of  from 
soft,  to  2rift.  MuUins  was  provided  with  a 
hazel  twig  out  in  the  shape  of  a  Vi  one  limb  ot 
which  was  held  in  each  hand  with  the  point 
downwards.  Walking  slowly  over  the  ground 
the  point  suddenly  turned  up.  and  the  operator 
made  a  mark  to  indicate  the  spot.  He  then 
oommenced  his  walk  from  the  other  end  of  the 

£  round  when  the  twig  again  tarned  up.  and 
Mullina  gave  bis  decision  at  once — at  least  ao 
we  judge  from  the  report  which  hns  reached 
US,  though  it  iK8ul)se>|uentlyatated  that  during 
the  atagesof  the  ex  jioriments  several  persons  held 
■<iiingly,  we  presume)  one  end  of  the  twig  while 
Hallins  held  the  other  ;  but  despite  alt  etforts  to 
hold  it  flrmly  ''  the  point  of  the  V  twisted  up 
with  great  force."  Altogether  Mr.  MnllinB  seems 
to  have  been  succensful  in  finding  on  or  near  the 
brewery  premises  seven  springs  of  water.  The 
other  case  alluded  to  above  occurred  some 
months  ago  at  the  Fletton  Waggon  Works  of 
the  Midland  Railway  Company,  Here,  so  the 
report  reads,  the  services  of  a  gentleman  of  the 
district  were  requested,  and  he  employed  a 
forked  haiel-rod.  the  point  Iwing  directed  to 
the  sky.  ''After  wolking  about  the  premises 
■for  some  time,  the  [mint  of  the  fork  suddenly 
began  to  bend  down."  and  at  that  spot  a  "  plen- 
tiful  supply  of  water"    was   prognoptioated. 


These 
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■nother  spot,  where  the  "  twig"  "snapped  from 
the  violence  of  it«  spontaneous  andaympathetic 
motion.'  Water,  it  need  scarcely  be  said,  was 
found  under  both  spots. 

It  will  hardly  he  asserted  by  the  most  ardent 
believer  in  the  divining-rod  that  the  rod  itself 
possesses  the  jiower  of  indicating  the  presence 
«f  wal«r  or  metalliferous  subaConccs  :  but,  as 
there  is  no  doubt  of  the  foot  tist  the  hoiol 
twig- does  twist  abonl  and  torn  its  point  up  or 
down  when  held  in  the  bands  of  a  suitable 
Hubjcct,  it  follows  that  the  "influence,"  what- 
ever it  is,  is  present  in  the  ojierator.  Chevreul, 
the  venorabZe  savant,  so  Jong  ago  as  IHIJ,  made 
many  exierimenCa  witli  the  iiendnlum  and  the 
divining-rod.  which  hcdesuribed in  aletler  to  M. 
Ami>i^rp  in  (HXi ;  but  in  !>(.->:(  he  was  ap- 
pointed by  the  Academy  of  Sciences  to  report 
-upon  a  work  on  the  divining-rod,  which  ho 
did  in  a  paper  bearing  the  following  title, 
■which  was  issued  in  IB.'iJ  :  "  De  la  Baguette 
diviimtoire,  du  Pendule  dit  Erplorateur,  et  dea 
Tables  toumantea,  au  pointdevnede  I'Sistoire, 
do  la  Critique,  et  de  la  Uiithode  eipi5rimentale." 
.  Cborreui  ascribes  the  movementof  the  rod  (hia 
naaaika  apply  eqiatUy  to  planchette,  hat,  and 


and  table  tttraiag),  apart  from  coses  of  deli- 
berate deception,  to  minute,  unconscious, 
muscular  movements,  caused,  he  thinks,  by  the 
imagination,  or  intuii:ive  or  unconscious  deci- 
sion or  expectation  of  the  operator.  An  im- 
pression that  the  rod  will  dip  at  a  certain 
point,  or  a  wish  that  it  shonld.  or  even 
in  Bonie  mindf.  n  fear  that  it  may  do 
all  effective  cauiies    of  the   jieculi 
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the  holding  of  the  hazel  twig  does  not  favour 
the  production  by  oonscious  effort  of  the  pecu- 
liar movement ;  but  it  is  one  in  which  skilful 
effort,  if  employed,  may  be  readily  diagniijed. 
It  is  also  one  which  really  invit^  mnscular 
cramps,  and  tends  to  produce  moscnlar 
torsions  and  involuntary  movements  which 
cannot  \ie  resisted  easily  without  a  change 
of  position.  Dr.  Raymond  takes  a  wider 
view  than  M.  Chevrenl,  and  having  ei- 
aminod  all.  or  nearly  all,  the  available  evi- 
dence on  Che  subject,  he  formulates  the  follow- 
ing proiHjsitions  : — 1.  The  material,  consecia- 
tion,  ai'trological  relations  and  ritual  formalities 
(in  allusion  to  the  old  supersCitions)  of  the 
rod,  are  entirely  irrelevant  and  indiHerent  to 
its  efficacy,  a  proposition  which  Dr.  Raymond 
rightly  says  dispoMH  at  a  stroke  of  nine-tenths 
of  the  '■science"  ot  the  subject  which  the 
Middle  Ages  laboriously  aocumulated.  i.  The 
rod  itself  is  entirely  inert,  even  in  the  opinion 
of  the  most  famous  eiperte  :  it  is  merely  an 
index,  revealing  and  magnifying  in  visible  re- 
sults the  peculiar  inward  sensations  of  tJie 
diviner.  i.  The  favturite  and  moat  con- 
venient form  of  the  rod  (something  like  X), 
is  one  which  promotes  involuntary  move- 
ments, and  also  permits  of  deception.  1. 
The  involuntary  minute  muscular  movements 
may  proceed  either  from  the  caus^  enumer- 
ated by  Chevrenl,  or  from  a  purely  physical 
sensation,  n.  The  uses  of  the  rod  for  discover- 
ing moral  qualities,  prophesying  the  future, 
b],,  belong  to  charlatanry  and  superstition.  B. 
The  agency  of  demons  may  be  set  aside.  7. 
The  application  of  the  rod  to  the  discovery  of 
metals,  coal,    buried    treasures,  Jio.,  has  been 

E roved  to  be  chimericol.  8.  The  transparent 
umbiig  of  locating  petroleum  wells,  to  strike 
the  oil  at  depths  of  from  a  hundred  to  thou- 
sanils  of  feet,  nceda  no  comment.  1).  The  case 
is  somewhat  different  in  connection  with  the 
diAcovery  of  springs  and  (since  ore  deposits  are, 
or  were,  the  channels  of  springs)  ot  ore  de- 
posits :  for  the  evidence  in  favour  of  the  rod 
is  much  more  abundant  and  cogent, 
and  there  is  a  residnum  of  scientific 
value  af t«r  making  •  dne  deductions  for 
eiaggeraCion,  self-deception,  and  fraud — Che 
last-named  not  being  an  altogether  unknown 
factor  in  the  history  of  t^e  divining-rod. 
Knowing  what  we  do  of  the  capabilities  of  such 
an  instrument  aa  the  induction  l)alanco  of  Prof. 
Hughes  and  the  phenomena  of  magnetism,  it 
does  seem  feasible  that  an  appamtus  might  l>e 
constructed  which  would  indicate  with  apjiroxi- 
uiato  accuracy  the  position  of  a  metallic  lode 
from  the  snrfaoe  of  the  earth.  In  No.  '.K)-t  we 
gave  a  description  of  the  "divining-rod"  of 
Mr.  C.  F.  Varley,  an  instrument  which  was 
based  on  scientific  principles,  and  which  thot 
gentleman  thought  it  worth  while  to  patent. 
As  nothing  has  been  heard  of  its  practical  sue- 
cesa,  it  may  l>e  assumed  that  there  is  really 
little  demand  for  such  an  instrument,  which, 
as  a  matter  of  tact,  ia  the  case  in  all  districts 
that  have  been  geologically  eiplored.  It  would 
be  interesting  to  learn  whether  it  h&a  been  tried 
in  districts  about  which  nothing  is  known,  tor 
the  instrument  is  free  from  the  personal  influ- 
ence, and  its  indications  should  form  on  un- 
erring guide  to  its  usefulness  or  the  reverse. 
There  is  undoubtedly  a  practical  science  of  dis- 
covering mineral  deposits  and  springs,  especi- 
ally the  former ;  but  the  most  successful  pro- 
spectors of  mines  con  scarcely  explain  why  &ey 
decide  to  dig  at  one  spot  in  preference  to 
another.  That  tteir  knowledge,  such  as  it  is, 
is  intuitive  may  Ik  taken  for  granted,  for 
while  they  are  often  wonderfully  suooesafnl 
in  locating  the  position  of  mineral  reins  in 
loc-ilities  and  amidst  natural  features  with 
which  they  are  familiar,  they  are  almost 
ludicrously  in  error  when  giving  on  opinion 
under  an  entirely  new  sat  of  conditiooa.  Thus 
Dr.  Baymond  says  that  some  of  the  most  abmrd 
gold-mining  enterprises  he  has  known  were  set 
on  foot  by  old  Colifomiaa  miiurB,  who,  ntoni- 


ing  to  their  homes,  have  taid  at  once  of  some 

ravine  or  hillside  that  it  was  ''jiut  the  place 
for  gold,"  because  it  had  a  eitmur  appearance 
to  other  places  in  which  thej  hod  learnt  from 
practicaleiperienceto  look  forthfttmetal.  The 
Cornish  minem,  adepte  in  the  ttrt  of  finding 
lodes  in  their  own  county,  have  carried  thdr 
knowledge  of  "'omens  and  signs"  throughont 
the  world,  but  have  rarely  earned  innch  credit 
away  from  this  country.  In  localities  with 
which  they  are  familiar  these  pro«pootor>  uriiv 
swiftly,  surely,  and  without  conscious  reaMning. 
at  impressions  and  decisions  which  are  almost 
invariably  found  to  be  correct.  If  such  m«n 
held  a  so-called  divining-rod  while  prospect- 
ing, it  is  at  least  (jpnceivable  that  ilui 
might  nnconsciously  give  to  the  haiel  twif  . 
a  movement  which  would  he  regarded  aa  a  cleai 
indication  of  the  presence  of  a  metallic  lode. 
especially  if  the  local  conditions  happened  to  be 
the  same  as  those  in  which  they  had  bem 
successful  tonneriy.  The  art  of  finding  w»w 
is  an  accomplishment  of  the  Indians  of  the  Fu 
West,  who  certainly  do  not  use  the  divininf 
rod,  and  yet,  out  on  the  dry  plains,  can  indicia 
without  fail  spots  where  water  will  bo  foimd 
in  half  an  hour's  digging.  To  determine  ih 
position  which  on  artesian  well  ia  to  occupyi 
a  different  matter,  and  is  beyond  their  poBBi 
whioh  are  probably  based  on  a  ke«ii  observua 
of  the  conformation  ot  the  rarfaoe,  the  in- 
senceor  absence  of  certain  plant* ,  *ic. — in  tbon, 
the  science  of  observation,  which  is  peilop 
carried  to  the  higheat  degree  of  perfectioiV 
the  Indians,  frontier-men,  trappers,  and  ~~'' 
men.  Such  men  as  these,  by  lon^  ex 
areenabled  to  locate  with  considerable 
the  presence  of  springs  or  water  channels.  Ilij 
unconscious  judgment  of  such  an  espenofJ 
decide  upon  a  given  spot  over  vniicli  i\ 
walks  certainly  without  the  rod  ; 
mend  admibd  that  the  rod  mav  help  hia 
make  up  his  mind  by  emphasising  for  hia  Itl 
own  slightest  tendency  to  a  decision.  "' — 
the  great  hydroscopist.  who  was  celled 
in  U»i  and  subjected  to  a  variety  t 
whioh  clearly  demonstcuted  that  it  WM  < 
in  certain  circumstancea  ha  could  delKl 
presence  of  water,  generally  went  many 
over  the  same  ground,  when  permitted, 
he  ventured  to  indicate  the  spot  at  win 
well  should  be  dug.  Bleton  must  have 
something  of  a  charlatan,  althoagh  be  wal 
markably  successful,  for  when  tested  iii 
scientific  way  and  blindfolded,  ' 
that  he  could  be  taken  over  n 
several  times  without  noticing  it,  and 
trical  teste  showed  that  the  magnr~~'~ 
earth  had  nothing  to  do  with  the 
of  hia  rod.  We  have  mentioned 
lM!cause    he    was    perhaps     the    most 

guished  of  the  hydroBoopists,   \ ' 

usual  skill  as  a  prospector  with 
nsnal   amount  of    mystery  whioh 
to     the     general    run    of    hydi 
workers  with  the  diviniug-rod. 
cessful  on   many   occasions ;    bi 
egregious   failures  when   put  t<: 
experts— notably  when    token    blindlilU< 
the  church  of    St.   Genevifcve,   and  '  "" 
several   spotd   at  which    streams   o', 
water  might  be  found,  although  it  « 
that  tor  100ft.  beneath  the  floor  thei* 
thing  but  the  vanlts  and  toundationi  i\ 
fabric.    Here  it  may  be  noted  that  nm 
hydjoscopists  has  ever  t>een   able  to 
with  even  approximate  accuracy  the 
of  a  spring  beneath  the  surface,  or  I 
useful  notion  of  it^  volume,  except 
guess,  and  although  many  of  them 
snocessful  in   selecting  snitable  apoti 
well-sinkers  to  dig,  it  is  rather  to  Uieil 
proBiiectora  than  to  any  pecul: 
divining-rod  they  owe  their   success. 
theless  we  know  that  the  cSecta  ot 
and   temperature  upon   the   nerves   an 
great,  especially  in  the  ca.ae  of  certain  T 
tem  pcramen  titandconititu  tions,  and  jut' 
animals  can  "  scent "  water  at  long  diat 
jnstos  Che  IndLinsof  the  Par  Weatdisr 
tuitively  where  to  look  for  water,— i 
be  tliat  individoals  are  occasionally  y 
in  a  peculiar  manner  by  the  preaona' 
and   with    nnconsoloiu   muaoolai  ■ 
twist  the  rod,  as  it  n— ""••♦oinaM' 
Amongst  the  best  h***^ 
periments   witf 
iDstimoes  in  n 
iti  alleged  use  . 


;di-: 


»  1-^. 


ten  j 


>T.  20,  1885. 


ENGLI8H  MECHANIC  AND  WORLD  OP  SCIENCE:   Xo.  1,078. 


larting  any  moTemeut  to  the  rod,  ffrand 
over  BpotB  preTioiul}[  or  mbaeqneutlj- 
I  to  be  ttie  w>ta  of  ■prinp  of  wftter,  and 
oal  action  being  ooniideied  out  of  the 
in,  it  is  not  impossible  that  a  roper- 
veneas  to  tempemtore  may  be  the  ex- 
ion  of  moh  pnenomena  as  are  tme  _ 
:tion  with  the  aJTining-Tod.  If  theBQbject 
th  the  attention  of  sdentJata  at  all,  It 
>e  left  to  the  Btudenta  of  pajchology  and 
y  mthei  than  to  geologiata  and  mineialo- 
For  oertainly  the  rod  ia  of  no  om  to  the 
It  iB  not  a  little  singnlar,  however,  that 
rrioea  of  a  "  hydroeoopiBt "  and  a  witoh- 
twig  Bhonld  be  called  for  in  the  declining 
of  the  19th  centm? — and  that  in  " 
'  of  Kent,  the  home  of  so  man;  of 
tistingnished  Bciendfio  men. 


straight,  and  spikes  ovei  the  oc 


t)  keep  them 


MOULDIHa.-II.* 
By  "Saud  Eat." 
Konldlnc  of  Larre  Fly-Whaela. 
Z  plates  repreeent  two  different  waye  of 
monlding  them.  One  is  with  a  solid 
1  as  shown  in  Fig.  1.  I  hare  shown  it  as 
jptit  in  two  parts.  A.  repreeants  rim, 
acings  top  and  bottom  ;  B,  arms  Anted 
ih  sides,  as  shown  in  Fig.  2.  Anns,  too, 
and  rather  stronger  joining  the  boas ; 
igs.  1  and  3)  is  splitting  plates.  Fig.  4 
a  to  go  through  splitting  platee,  with 
holes  in.  I  prefer  the  latter  ooree  being 
loose,  and  pat  through  when  the  plates 
ad  in  the  mould.  Plates  to  be  about  jin. 
and  a  thin  ooat  of  loam  daubed  on  each 
9  keep  the   met«l   from  melting  them. 


"Mr 


In  moulding  a  large  wheel,  there  ought 
be  a  cinder  bed  laid  under  the  mould, 
about  12in.  from, the  face  of  the  mould.  After 
it  la  bedded,  lift  oS  and  Tent  into  the  bed,  then 
make  up  the  vents  and  replaoe  the  pattern,  and 
take  it  out  of  windiag.  It  is  a  Terj  good  plan 
to  run  them  with  an  under  gate,  as  shown  in 
Fig.  7,  one  at  eaoh  side  of  splitting  Plate,  and  a 
riser  on  eaoh  side  of  rim  and  boss  for  feeding. 
Sprig  ronnd  the  runner  on  face  of  mould,  to 
keep  it  from  scabbing.  I  will  not  give  sketch 
of  top  part,  as  any  box  that  is  large  enough 
will  do  by  putting  lifters  in. 

Next  is  a  wheel  made  with  a  segment  and 
wrought-iron  anns  cast,  instead  of  cast  iron. 
In  monlding  a  wheel  on  this  principle,  we 
mnst  dig  a  hole  about  lift.  larger  than  the 
mould,  and  I2iii.  deeper,  so  that  a  cinder  bed 
can  be  laid  nnder  ;  next  level  two  parallel 
strips  rather  la^er  than  the  mould,  being 
depth  of  pattern  below  shop  floor.  Next 
make  a  bed  of  facing  sand,  about  lin.  thick, 
rather  wider  than  pattern  in  diameter ;  next  set 
the  centre  (Fig.  6)  standing  depth  of  pattern 
ibore  the  bed,  then  lay  on  (Fig.  6)  segment  with 
(aotngs  on  bottom  side.  Stamp  facings  in  the 
bed  all  round  before  oommenoingto  ram.  Next 
moke  six  cores,  as  shown  at  Figs.  9  and  10, 
ihowiug  face  and  top  view ;  J  is  boss  for  arms, 
I  is  face  of  arms,  and  to  be  laid  in  after 
^e  mould  is  blacked  and  Qnished,  After  the 
rammed  np,  take  out  the  centre  peg  and 
bed  the  boss,  which  can  be  set  by  trying  a 
itroight  strip  across  the  rim.  Splitting  plates 
)SC  be  put  in  as  before  ;  but  instead  of  using  a 
(op  box,  we  will  nse  a  loam  plate,  made  about 
18in.  broader  than  the  mould,  with  a  lot  of 
Hmall  pegs  cast  on  to  carry  loam,  and  two  ri 
boles,  one  in  eaoh  half,  as  shown  at  Fig. 
and  having  four  inugs  on  to  cany  about  and 
Ki  swing  it  over  with  after  it  is  dry.  Fig.  8 
Mhows  spindle  and  oentre,  with  wing  en,  bolted 
to  loam-board ;  A  shows  facing  ;  dotted  line* 
eeat  breadth  of  wheel.  Wben  it  it  turned 
It  will  reqniio  centring  oa  foiu  aides  of 
to  m^e  eqn^  faoingSa 


SIMPLE  EXXRCISE8  IN  TXCHSIOAL 
A1TALT8I8-Z. 
By  An  Analitical  Chemist. 
Vbkhiliob  (^eoiUiinud). 
(1G2.)  A  8H.— Takeonegrsmmeinaporceloin 
J\.    basin,  and  ignite  over  on  argand, 
Bboold  the  percentage  of  recidxie  exceed  Vn,  the 
vermilion  is  of  inferior  quality  ;  and  Hhonld  it 
largely  exceed  that  amount,   the  adulteianta 
mentioned  in  Art.  150  should  be  sought  tor  by 
the  aid  of  the  testa  given  in  previous  chapters. 
When  the  percentage  of  ash  doee  not  exceed 
I'o,  and  there  are  no  volatile  adnlteranta  pre- 
sent, the  sample  is  of  good  qnality.    But  ft  is 
absolutely  necessary  to  teat  eaoh  sample  for 
volatile   odulteiaute,    ol   which    aiilphide    of 
anenio  ia  the  one  most  frequently  met  with. 

(1S3.)  Te  Dettet  tk*  Prttnee  «/  SulphiAi  ef 
ArMtnie. — Boil  the  vermilion  in  strong  caustic 
potash,  dilute  with  water,  filter ;  to  the  fllti»t« 
add  nitric  add  till  acid  to  teet  paper,  pass  SH,. 
If  a  yellow  precipitate  is  formed,  it  is  probably 
due  to  the  piteence  of  arsenic  in  the  sample. 
Proof  of  itA  preaenoe,  without  estimation  of  the 
quantity,  is  in  ordinary  cases  sufficient  to  con- 
demn a  sample  of  vermilion, 

Antimokx  Ybbkilios, 
(161.)  This  is  a  beantiful  orouge-red  pigment. 
The  most  common  adulterant  found  is  antd- 
monions  oxide,  which  may  be  dissolved  in. 
cream  of  tartar  or  dilute  hydrochloric  aoid, 
leaving  the  seequi-enlphide  untouched.  By  the 
aid  of  the  microscope,  crystals  of  the  oxide  may 
be  detected  when  present. 

This    pigment  is    of    cc 
inttodnction. 

Bealoab. 
(166.)  This  is  also  known  as  miy  a/  anmie 
and  red  arftment.  The  samples  in  the  market 
re  usually  very  pore  ;  the  ash  seldom  esceeda 
per  cent.  Chemically  speaking,  this  pigment 
should  consist  only  of  the  diaulphide  of  anenio  ; 
~3ut  as  met  with  in  oommeroe,  it  is  nsnally  a 
nixtnie  of    t^  dlsnlphida  vUb.  '^us   «an^ 


mparatively  recent 
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Oroanio  Rbds. 
(ISfi.)  Of  these  there  is  a  great  varipty ;  but 
their  use  in  oonfined  chieSy  to  decorative  work. 
Thsy  are  of  very  delicate  tints,  and  their  com- 
paratiTe  valaes  may  be  roaghly  determined  in 
a  mechanical  way.  The  following  is  generally 
adopted  : — Take  a  weighed  or  aooniately  mea- 
mred  quantity  ot  the  pigment,  and  mix  it  with 
an  equal  weight  or  quantity  of  white  lead, 
BDlphate  of  baryta,  chatb,  or  other  white  pig- 
ment. Take  another  eqnal  qnantity  and  miT 
with  double  the  qnanLit;  of  white;  another 
with  three  timea  the  quantity,  and  bo  on  until 
aiz  times  the  qnantity  of  white  material  ia 
naed.  Treat  all  the  naroples,  or  a  standard 
sample,  similarly,  and  compare  the  tinte  of  the 
sereral  mixtures.  A  good  sample  will  posseE 
greater  colouring  power,  and  iU  superiority 
liecomea  more  eTident  as  the  proportian  i  ' 
white  iucrea»efi.  Thin  test  ia  applicable  to  a 
«lry  oigmente,  and  is  a  -very  nsefnl  one.  Oi 
of  t&e  commonoBt  of  tliese  organic  reds  is 

Rose  Pisk. 
(167.)  The  following  are   the  results  of  f 


Water M-S 

Low  OD  ignition  (  =  or- 
ganic     oolonring 

m»ttet)  in-8      9' 

Alnmina. 9-G      'I' 

Chalk 78-a     la- 

(15B,)  Cbiuso.n  Laki 

has  the  following  conn^oaition 


Water 

Oigulio        oolo^iriog 


ll'l 


Chalk 2-0      1-6         1 

(1S9.)  BlSUARCK   SCABLET 

gave  the  following  results : — 


O'i 


Organ 
AlEiili 


a  colouring  mitter, 
leialu 


Cabmine. 
(1110.)  A  sample  of   French  c 
following  compositian  : — 

ia  oolouring  matter Ti'l 


Water..., 


211 


-e  examination,  togethorwitb  a  few  simple 


(fl)  Stilvhuric      Add.  —  Concentrated    acid 


(IGl,)  In  all  the  above  ca«ea  the  oolouring 
matter  was  detenninBd  hj-  eatiraating  the  ''  loss 
on  ignition."  and  its  nature  ascertained  when 
,  reqoiied.  'the  tasUi  by  which  this  kind  of  pig- 
ment is  recognised  wilt  be  described  when 
tieatiug  of  dyes. 

Bine  Plsmenta. 

ULISAUAItlKE  BlDE. 

(162.)  This  important  blue  pigment  ia  of 
complex  composition,  and  on  that  account  a 
complete  analysis  is  attended  with  difficnity. 
For  practical  purpoaea,  however,  a  complete 
analyeis  is  not  at  all  necessary,  nor  does  it 
affiist  in  a  determination  ot  the  oommeroial 
value  of  a  sample.  The  mechanical  test  de- 
scribed in  Art.  U6,  is  here  of  great  value,  (or 
with  it  and  a  qualitative  euunination,  the 
more  lengthy  and  tedious  qnantdtatiTe  examina- 
tion can  bo  dixjiensed  with. 

Different  experimenters  have  obtained  widely 
differing  results  in  their  analysea  of  ultramarine. 
Nor  is  this  to  be  wondered  at  ooinuderiug  its 
peonliar  composition,  and  our  yet  imperfect 
knowledge  of  il4  essential  ingredients.  Thia 
formula,   among    others,    has    been    assigned 

2A1,0, .  aSiO, .  A1,0,  .  4SiO,  .  SSONao,  .  SSNay 
It  is  foreign  to  the  purpose  of  these  papers 
to  diacuse  the  various  views  put  forward  by 
investigalors  in  connection  with  the  essential 
oolomriug  matter  ;  but  in  passing  it  m^ht  be 
mentioned  that  some  hold  that  iron  is  essential 
to  the  production  of  colour,  while  Bmnner 
fotmd  that  a  corresponding  compound,  in 
which  dipotap^ic  sulphide  took  the  place  of 
diaodic  salphide  was  colourless.  Whatever  it 
may  be  due  to,  it  ia  certain  that  the  colouring 
matter  is  readily  deatroyed  by  hydroohlorio 
acid,  sulphuretted  hydrogen  gas  being  at  the 
same  time  evolved.  The  portion  insoluble  in 
the  acid  contains  silica,  alumina,  and  oxide  ot 


IpAl 

the   colonr,  hnt  does  not   destroy  i 
Dilute  acid  destroys  it. 

(4)  Mtrie  Arid  destroys  the  colour,  nitrons 
fumes  are  given  off,  and  the  residual  maas  is 
of  a  foxy  tint. 

(c)  Ilydroehlnrir  Aeid  destroys  the  colour  ; 
SH,  gas  ia  evolved ;  the  residue  is  of  a  French 
grey  colour. 

(rf)  Heated  in  Air, — No  change  of  colour 
other  than  slight  development  of  a  green  tint. 
A  brownish  residue  indicates  Pmasian  blue.  A 
blackish  reaidue  indicates  monntain  blue. 
Purple  vapours  given  oS  indicate  indigo. 

(e)  Gum  mlution.  When  mixed  with  thia,  if 
there  is  a  brown  colour  on  top,  it  ia  probably 

le  to   an  exoess  of   disodic   sulphide  in  the 

(/)  Fret  tulnliur.— Treat  portions  of  the 
sample  with  bisulphide  of  carbon,  decant, 
evaporate  the  Kquid  over  a  water  bath.    If  a 

illow  residue  is  left,  it  ia  probably  sulphnr. 

(5)  Alumina,  Sillea,  Sodt,  ^■c.^Teat  for  the 
presence  of  these,  and  for  the  absence  of  chalk, 
gypsum.  Bolpbate  of  baryta,  or  other  impuri- 

(161.)— ^JuonfitofiPf  TeiU  :— 
(a)  Moifture. — Take  a  weighed  quantity  and 
eetimate  loss  at  212'  F.  as  usual. 

(i)  Lo'i  i>B  Ipititiiiit.—lgaite  strongly  first 

'or  an  Argand, and  thenoveraBunsen  burner; 

weigh.     These    two     simple    determinations, 

together  with    the  qualitative  testa  and  the 

mechanical  test,  are  sufficient  for  the  purpose  of 

estimating  tjie  commercial  value  of  any  sampli 

The  ''moisture"  should  notezoeed  two  jib 

<«l.,  and  often  falls  below  aiu  per  cent. 

The  "loss  on  ignition"    should  not  eioeed 

iree  per  cent.    In  commercially  pure  sampli 

of  poor  quality  the  "  loas  on  ignition  "  amounts 

to  about  teres  per  cent.,  chiefly  on  account  of 

an  exoesa  of  free  sulphur. 

(leo.)  Should  the  "moisture"  exceed  tn 
cent.,  or  the  "  loss  on  ignition  "  throe  per 
adulterants  and  impnritiea  shotild  be  carefully 
looked  for. 

In  a  sample  recently  examined  in  which  the 
"moisture"  was  nine  per  oent. and  the  "loss  on 
ignition  "  fouir  per  cent.,  further  analysis  dis- 
closed the  presenile  of  fifty-two  per  cent,  ot 
sulphate  of  lime. 

Chalk  and  sulphate  of  baryta  are  rarely  used 
as  adolterantit  now.  Their  presence  is  readily 
detected  by  the  methods  almidy  described. 

(les.)  The  following  figurea  were  obtained 
in  the  examination  ot  gooa  samples 
Uai.    Mil 
Hoiatnre 


paaty  mass.  The  ■'  losi  on  ignition  "  i 
■  ■  creased  if  starch  is  present  in  o 
able  quantity.  The  detection  of  the  oth 
terants  may  be  made  by  the  metliods 
described. 

CBLBSTIAI.  BLrE. 


LoH  on  ignitiau,  from  0*8  t< 
Snlphate  of  baryta,  „  89     t< 

Ptoaeian  bine 

Chalk from   i  tfl 


The  analysis  ia  very  aimple.     The 
ignition  "  is  doe  chiefly  to  Pmssian  blu 


THE  VALUE  OF  IHCAHDE8 
LAMPS.' 

THB  value  of  (ucandeMenl  lamps  mj 
pressed  in  terms  of  their  pbotometr, 
durability,  and  their  first  coat. 
i^ain  must  be  considered  in  oonnection 
lont  of  ptnrer  expended  in  prodnciz: 
mnt  of  light.  In  dealing  with  this  qi 
value  of  incandetcent  lamps,  it  ia 
iga  necBBBary  ta  be  quite  clear  and  prec 
ofterms.  Thercig  nowa  very  consider 
of  incandescent  lamps  of  various  cum 


I  then 


and  t! 


!r  than  any  other. 


and  ia  longer-lived  1 
expended  being  tbi 
■  'kcirouJale 

ongevity  of  incandcEcent  li 


Tie  talk  ciroulatea  concemiug  the  bght 
thalo         "■       '  ■       -  ' ' 

general  pi 

however,  we  may  go  on  to  point  out  tb 
really  knows  except  by  chnnoe  haw  mucl 
incandescent  lamp  gives  with  any  accurac 
for  example,  if  we  bny  a  2V-candle 
shall  find  it  labelled  with  the  i 
ampbres  it  requires  to  run  it  to 
advantage.  Thue,  we  may  find  80  volt^-! 
Such  a  lamp  will  require    ■     ^-    =   -^ 


be  Identified  with  any  special  make 
purchaser  pays  under  the  imprest 
getting  lamps  which  will,  when 


^tion     ...        2'6 
ViCTOBiA.  Blue. 


B'O 


(IG7.)  This  oDudste  of  very  pore  ultramarine. 
5ee  method  of  analysis  above.  The  following 
figures  have  been  obtained ; — 

Max,    Min.    Are 

Moisture        1-6  ■.'i         1-0 

Lou  on  ignition      ...       B-6       2-4       'i'1 

PacBSiAN  Bldb. 
(168.)  Good  oommeroial  samples  contain  from 
93  to  98  per  cent,  of  Pmasian  Blue.    Thf 
lowing  estimations  will  guide  to  a  cosoli 
as  to  Uie  value  of  any  sample : — 

(a.)  Soiiture.    From  6  to    8  per  cent. 
(».)  Lmi  on  igaitim  33  to  .S5        „ 
(e.)    Ozidt  o/iTBH     44  to  46 
Multiplying  the  latter  by  2'1112  gives  the 
percentage   of   Prussian   bine   approximately. 
Commercial   Prussian   blue    is  not  a  definite 
chemical    compound.      Good  samples  ore  re- 
markable for  their  lightness,  and  for  a  fine, 
deep  blue  colour  with  a  coppery  lustre. 

(IG9.)  The  adulterants  that  may  be  present 

Alumina,  4  to  9  per  oent.,  recently  found. 
Chalk,  rarely  and  only  in  small  quantities. 
Sturcli,  not  recently  met  with. 
(170.)  To  deled  the  pretence  of  *(afr*,— Boil 
in  watOT.    It  staroh  is  present  it  wQl  fonn  a 


!KVi 


— tEat,  i 


titl'n"''/*be| 


him  25  eandle«  each. 

r,    whether    of    gas    lii 
light,   haa  not  t1>e  mo 


ng    whether    he     sett 
irgained    for.       Ligfa 
__    _..  _  weighed    like    milk 

and  the  consumer  is  oompellad  to  trust  t 
faith  of  the  electrician  £o  get  what  he 
'  r.  In  the  case  of  gas  it  is  different.  ' 
ited  by  examiners,  and  when  the  coi 
told  that  be  is  supplied  with  I'j-cand 
knows  that  he  has  a  Govomment 
its  gas  ot  a  deflnito  quality— 
IS  what  the  company  sold  to  miu. 
ing  ot  incandescent  lamps  is  a  far  moi 
.!._..  .i._n  jjju  testing  of  gaa,  and 
been  hroaght  to  ani'thing  li 
■ith,  there  is  no  such  t 
indie.  This  has  loue  b. 
to  gas  examiners,  who  no  longer  use  il 
lug  instead  \'emon  Harcourt'b  standi 
which  is  produced  by  a  mixture  of  iievei 
of  gaseous  pentane  with  twenty  uf  ai 
from  an  aperture  lin.  diameter,  wilh  a  f 
high,  but  the  Franklin  Institute'  lamp 
allmadowith  "standard"  candlea.  Th. 
candles  arc  defined  in  the  Metropolitai 
of  I8UU— namely,  sperm  candles  six  to  t 
burning  at  the  rate  of  12U  gritin*  ] 
Few  people  are  aware  Low  L-nliriJy 
worthy  the  standard  candle  it.  It  can  t 
anuflSng  be  made  tu  vary  over  20  per  cei 
amount  of  light  given  out.  No  two  ™ 
alike,  save  by  chance.  It  is  only  iu-cfsmii 
one  at  one  aide  and  another  at  thv  onpwi; 
a  photometer  screen  to  proi-c  this.  Tia^ 
appears  at  the  very  outset  that  the  tojtv 
ao  much  importance  has  been  nltacliHy^ 
with  instrumeots — forthestandurJcii.'i,  . 
a  light-meaearing  mBtrumenl^noUir i^^ 
worthy,  but  in  this  reaped  the  Amc^^-^r 
no  worae  than  any  others.  Furtbcc^^V 
very  great  difl^erence  m  the  amonn.-^^ 
ont  by  an  ineande.'ieent  lamp  ua.  ^v,, 
vertical  and  hotiz  "■  '  ""  "'- - 
inessure  them  in  tt 
^Vho  will  say  ? 
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LATHE  TOOL  FOR  TURHIHO  SOUND 
BODS. 

THIS  twil  ij  deaiened  to  «applj  nattem-mikere 
and  uthcTB  tritb  a  anitable  aod  liuidjr  iiutni- 
ment  for  maluBg  round  rode  of  wood  tor  pias  and 
dowela.  or  for  iny  other  purpoM.  It  can  be  n»ed 
bj  holding  it  in  the  hand  or  taatened  in  n  Bliding 
rnt,  doing  the  work  with  neatneai  and  deapatch. 
Thaoatter  ia  independent  of  the  bnshing,  and  u- 
■djtutod  with  iciews  to  tnm  thedeaircd  lize.  The 
tod  it  well  maile,  the  nutingi  (with  the  vuteptiou 
at  Hw  bnibiagiij  being  uf  eteel,  and  the  cnttere  of 
fund  out-Bt<.«l.  ThosiMhereshownisfurnished 
with  interchangruble  hushinga  with  etandaid-siied 
•"lea  of  i,  1^,  i,  ij,,  j,  ].  J,  Jin.  diameter,  and  thret 
■qiukra  tap*ring  chuck,  fur  holding  the  work. 
Iiarger  liiee  arc  made  to  order,  and  are  deiigned 
tm  nae  only  with  a  ilide-rest.  The  mannfactnrcr 
&      Itaac      Fonda,      Laoo'nia,    N.    U.—Amtricaii 


THE    DUEE    OF    ABGTLL   ON    THE 
GEOLOGY  OF  SCOTLAND. 

THE  Dnke   of  Argyll   opened  the   Armitatead 
courbe  of  lecturea  in  Dundee  by  delivering 
an  addreaa  on  the  "  Connection  between  the  Seoncry 
of  ScoUand  and  it«  Geology."     In  the  coarae  of  hu, 
lootnie  the  Duko  aaid:— Oneof   the  two  theorici- 
•»to  the  origin  of  the  monntaina  in  Scotland   was 
_      tnat  they  had  been  snt  and  Darved  out  of  the  anr^ 
=    face  of  the  ground  with  the  knivea  of  Mitn™,  thi.. 
-_    fioata,  the  tnowa,  and  tberaina:  theother  waatha' 
j:   thoj  had   been   raised  li^  what  were  called  earth 
a   movementa  nf  varioua  kmde,  and  that  they  aaanmnl 
Uie  forma  which  they   nuw  aaw  in   conaeqneace  of 
■_      tbe-i  inhterranean   moTamenU.    After  remarking 
~  -UtM  he  thought  all  geologiata  now  admitted  that. 
_  T  ^Wth  tbeae  ageuoiea  bad  been  at  work  inthematter 
^      the  Dnke  of  Argyll  went  on  to  aay  that  he  bad  been 
.-^    ledto  addreaa  tlis  meeting  and  to  preaent  bia  viewk 
^    MDMi  ho  could  nponthitoccagioninconacqueoeeof 
:i  'tte  publication  of  a  very  inttrestin  article  by  Prof. 

-  •0«ikie,  the  Prof  esaorof  (icology  in  the  Uniseraity  of 
._■  -■dinbnrgh,   in  the  Jnumai  of  the  Geographical 

■   Boaety  of  Scotland.     In  that  article  Prof.  Gcikip 

-  ;  BTS  an  ncoiinnt   of   the   phyaioial  i  geOKTanhy  of 
^^  BmtlAnd,  and  a.loptcd  «  view  with  which  he  by  no 

^  '-flteooture    of    tbeir 

_  '  a«ikic  laid  the  mm 

.  .<f  tbetenn  were  au 

—  Appcnine*,    the  PjTonee., ,_,    ._ 

_  \  an  thcM  caaea  Prut:  Geikie  fully  admitted  that  tht 

_~.,'qiiwtootting  and  carving  by  the  raina,  the  fnlita, 

Udtheanowa;  but  he  aaid  that  in  Seofland  thcv 

,      ^  tad  no  true  mountain  rangca  at  all,  that  tho  hilla 

-  ™  nothing  but  the  remain*  of  the  great  table- 


aSS-d" 

nature    of    the 

r=s 

Jithcproperaenac 
aa  the   Alpa,  the 

la  which  K 
nnctorn  " 
■doarving 


.  .--„-iBlly  raised  above  the  w„„^ 
like  a  hog'a  back,  imd  that  thccatting 


lo  hilla  and 


hadbi 


^  -!  i-S'"'j*"**""''"""l'ng»8"'0ieaoftheatmDBph< 
^  .;"""fe»,  in  examulo  of  which  in  miniature  tl 


1  du( 


le  called  tht 


'     '  •W>  movementii  had  had  t. 


Iftm.    Ibia  theory  of  Prof.  _ 

BtMt  gntttr  theory.     Hia  view,  < 

—-  that,  Du  far  oa  the  Highlanda 

\t  muvementii  had  had  the   principal  eSectL  and 

the  giiitrring,   although   very  great,  had  not 

•*nErJbiil«n  in  the  main  to  the  configuration  of  the 

J^Dtir-^     It^ihcyloukcUattbe   map  of  ScofJand 


0  predomim 


.'.  "IftirB  them  they  would  aee 

■Jlf^AJf  fact,  and  that  wan ^ 

-W"*  "*"  tnim  the  north -cait  to  the  luuth- 
v\3»r  atitf*'  5  "depend  upon  it  that  the  cauiie  wm  not 
fSVtt^^''"'  '  ''"  "'■"'^'  '"'^  **"  ""'"» '""'  ""o  rainF 
t"^*  »J  "'">■«  blow  from  the  nurth-east  to  the 
<b>^!^P0>#«,  1  he»o  predominant  outlines  muat  bt 
*i!r  ^m****  '•lovementa  and  not  to  inperfioial 
L*'^ap^*«»g*raath.iHiahlandawBw  eooonned 
»^7^"*  ■tofc  wu  adntittad  by  Pmt  CMkl* 
If^^  lU  (Anie^  philgMiibsi  w^ 


't&Btthit  globe  WM 


3" 


ir  Highland 
,     There  wa»  eviuence 
ing  been  shoved  horizontally 


lotlie   diiU 


>f  ton  mile 


;   yc' 


Prof.  Geikie  had  choaen  to  aay  that  there  w> 
oiountaina  due  to  earth  mnvcment«.  The  Duke  of 
Argyll  proceede<i  to  aay  that  about  S5  years  aso  he 
waa  fortunatfi  cnougb  to  discnvcr  a  great  number  of 
fnaxil  leaves  beautifiillypreacrved  inrnckain  theia- 
landotHoll.  The  bedawhich  contained  thoee  leavca 
were  lying  at  tbe  bottom  of  thiwe  baaaltic  colunmii 
which  were  cloacly  similar  to  the  basaltic  iolumuit 
utthe  far-famed  ifland  of  Stalla.  He  explained  that 
\xi  hunting  ottera, 


wbo  in  fijline  took  hold  of  a  piece ,    . 

gave  way,  and  he  wni  ualuniahed  to  find  the  impren- 
tiOQ  of  a  beautiful  large  leaf,  lomcthing  like  the 
leaf  of  the  plane  tree.  He  got  aome  Fpeeunena  and 
had  them  examined  by  one  of  the  moat  eminent 
geologists,  who  aaid  the  diacoverr  gave  at  once  a 
cine  to  tlie  geological  age  of  the  volcania  rooka. 
Thii  discovery  had  been  followed  up  Ihia  year  by 
s  committee  m  the  Royal  Society  prosecating  ei- 
plorationa,  and  they  were  drawing  for  the  Royal 
Society  a  vaat  eeriea  of  epecimcns  of  tho  moat 
beantifnl  vegetation  his  hearers  had  ever  aeen. 
One  of  the  beds  waa  so  full  of  leaves  that  'it  could 
not  be  s^lit  with  a  hammer  without  aome  of  them 
being  discovered.  There  were  araaoariaa,  immenao 
leaves  like  those  of  the  plane  tree,  and  a  groat 
quantity  of  apccimeng  of  a  tree  known  aa  a  native 
irf  Jap«L  whose  lest  was  like  that  of  the  maidenhair 
Fern.  The  concloaion  drawn  from  thia  was  that  in 
{oresta  which  had  flourished  at  Hull  there  aeem  to 
have  been  magnificent  vegetation  in  close  analogy 
to  the  vegetation  of  Japan  at  the  it.'eseot  moment. 
What  did  this  reveal?  The  whole  of  Mull  and 
Skye  was  covered  with  these  volcanic  rocks,  and 
[he  aame  rocka  recurred  again  in  Greenland,  and  it 
waafmpossible  to  look  at  tho  matter  geologically 
without  xeeine  that  the  whole  of  the  country  he  had 
referred  to  had  been  destroyed  by  earth  movementa. 
^taSa  and  all  the  gronn  of  ialct«  of  the  Highlands 
were  nothing  bnt  little  bita  remaining  from  the 
iiverflow  of  great  volcanoes.  What  was  the  leaaim 
to  be  inferrod  from  thatl'*  That  denudation,  the 
mere  work  of  rain  andanow  andof  glaciers,  waa  per- 
fectly inadequate  to  account  for  tho  destruction 
of  the  whole  of  that  country.  It  could  only  be 
properly  aoeounted  tor  by  grei'  "^'^ '" 


Valva   Gears.— At   i 


'Jf,.1 


King's  College  Engineering  Society,  Hr. 
Uoi^n  read  a  paper  on  "Valve  Geara,"  ir 
lie  gave  detailed  deacriptiona  of  the  aingle  e( 


locomotives,  Stephenaon'a, 
h'a,  Allan'a,  Walschoert's,  and  Fink'a  link- 
ina,  and  Sleven'a  and  Joy's  valve  gear.  He 
sfted   the    idvantagea  of   the    varioos    link- 


■d  the  superiority  of  Joy's  valve  g( 
aver  link-motiona,  obtained  by  its  simplicity, 
efficiency,  and  comparatively  low  cost.  Tho  paper 
concluded  with  a  brief  notice  of  Hr,  Struudlev'a 
Bteam  and  hydraulic  reveraing  gear,  used  on  the 
paascnger  li>ciim(itivos  of  the  Cundon,  Brighton, 
and  Siiutb  Coaat  Railway,  and  descriptions  of  Hr. 
T.  R.  Bly's  steam  reventing  gear,  fitted  to  an 
esprcMO  locomotive  on  the  I'ciinBylvania  Railroad, 
uid  Mallet's  and  Webb's  reversing  gear  fur  com- 

MH.  0.  W.  La!;i:TRKE,  Secretary  for  Mines  in 
Victoria,  in  hia  report  to  the  Miniater  of  Mines, 
■itatea  that  the  total  yield  of  gold  in  that  oniony  in 
1884  was  778,'iltiul.  Tdwt.3:>  Kroina,  the toUl  ralacd 
■ince  tho  commencement  of  mining  in  Victoria 
beine  Ii3,023,9Haoi.,  or  about  t,i>23  tona. 

The    rar\M    states    that    Count    HUnatcr,    the 

Qerman   Ambassador,   has   informed   the   French 

Oovemment  that  Germany  will  abandon  its  pro- 

■       of  holding  a  National  Exhibition  at  Berlin  in 

.  U  France  definitely  fiiea  on  the  year  ISSU 

'■<ie  of  her  Grand  International  GxbftiUiVi'a, 


SCIENTIFIC  SOCIETIES. 

BOTAL    ABTBONOHICAL  80CIETT. 

THE  first  meeting  after  the  long  \-acation  iru 
held  at  tbe  Society'a  ruuma.  Borlinatiw 
Honae,  on  Friday,  Kov.  Ulb;  f:.  Onnkin,  B«)^ 
F.R.S..  nresident,  in  tbe  chair. 

The  Rev,  Stephen  H,  ISaxliy,  of  Ka«t  Clevedon, 
Somerset,  was  balloted  fur  ami  dniy  elected  a 
Fellow  of  tho  Society. 

Cul.  Tupmnn  announced  that  ^'ii  presents  bad 
been  rectivc-d  since  thi.  laj,t  meeting.  Amongit 
them  was  a  photograph  of  fiart  of  the  milky  way, 
which  deserved  special  menlinn.  It  had  been  takes 
by  the  Brothers  Honry.  of  the  Porii  Obpervatory, 
with  an  cipoaureot  an  hiiur.  The  star  discs  vera 
perfectly  round  and  i-harp,  showing  that  the 
driving  of  the  tclesrijpe  duriPE  the  exposure  waa 
practically  perfect,  and  th:it  the  object  glaas  had 
been  corrected  with   great  nicety  for  the    phot*- 

Mr.  Kniibel  read  n  i>aper  by  Mr.  C.  R.  Marten, 

entitled  "  Notes  on  the  ToMl  Solar  Eclipae  of  1885, 
September  11,  Viewed  fr.im  The  Terrace,  Welling- 
ton, Sew  Zealand."  Kanotrwortbydiminntionof 
light  was  observed  until  about  two-thirds  of  tbe 
BOlar  disc  waa  covered,  tbe  liijlit  then  faded  away 
swiftly.  As  totality  nppruof  bed  the  shadows  were 
weird  and  atrtking.  Alxiut  lA  or  :.'ii  Beconda  before 
the  entire  diaappearancG  nf  tho  son's  disc  the 
whole  disc  of  the  mixm  andiU'nly  l>ecamc  visible, 
tbe  further  limb  being  t-et-a  projected  upon  the 
white  background  of  tho  nirona.  while  a  narrow 
crescent  of  tho  son  waa  still  vi^ililc.  An  instant 
before  totality  the  light  of  the  photoaphere  was 
reduced  to  one  intensely  htilliani  point  whioh 
shone  like  an  electric  light;  then  came  complete 
obscnratiun.  but  the  darkncps  waa  by  no  means 
complete.  There  waa  as  much  light  aa  is  given  by 
the  moon  during  its  first  quarter.  All  round  the 
horizon     were     great     maaaea    of     cloud     which 

Speared  lit  up  with  sunset  tinte,  which  Mr. 
utea  attributed  to  tbe  iluat  from  Krakatoa, 
which  has  continued  during  the  year  to 
give  rise  to  brilliant  eSects  of  colonr  at  suniile 
and  aunaet.  The  corona  could  be  Been  extending 
from  the  moon's  limb  in  some  directions  foimore 
than  two  lunar  diametera  ;  one  long  ray  proceeded 

from  the  lower  right-hand  qr- ■■"--■  — ^  '■'*- 

a  large  equatorial  protnberi 


d  there  waa 


the  sun  brilliant  pink  and  scarlet 
prominences  became  risible  on  the  other  aide  of 
the  moon'a  disc.  During  the  whole  of  totality  the 
coronal  light  seemed  to  quiver  in  a  way  that  re- 
minded Hr.  Harten  of  the  nn^teadincas  of  tbe 
Aurora  Australia. 

Mr.  Ranyard  said :  I  don't  think  it  is  neceatar; 
to  asattme  that  the  colours  on  the  horiion  were 
caused  by  dnat  from  Krakatoa.  Such  colours  have 
been  very  frequently  observed  duriiig  other 
eclipses;  in  fact,  nearly  every  observer  01  a  total 
eclipse  is  Btruck  by  them.  There  are  more  ubaerva- 
tiona  of  these  colours  than  of  any  other  phcnomen» 
associated  with  eolipses.  The  colours  seem  to  be 
sufficiently  explained  when  we  tuke  into  account 
that  the  landsoane  and  clouds  juj^t  ontaide  the  area 
of  totality  are  lit  up  by  the  light  from  tbe  thin 
solar  creacent.  This  is  tLe  chief  aoiiree  of  iUnmi- 
natinn  within  the  shadow  ares,  and  the  light  hu 
to  travel  through  a  lung  dixIuuL'e  in  the  lower 
adnosphere  before  it  reaches  the  observer,  so  that 
the  blue  or  short  wave  lengtha  of  the  spectrnm  ore 
sieved  out  lint  as  in  the  morning  and  evenieg 
illumination.    The  effect  produced  la  very  weird, 

Hr.Knobcl:  Is  Ur.  Ranyard  aware  of  any  ob- 
servations of  Uie  nnatoadiness  of  the  corona,  suob 
aa  is  describod  bv  Hr.  Marten;'  He  asya  there 
was  some  unsteadiness  and  »  distinctly  v.irying 
degree  of  luminosity  in  tho  cor<inai  rays. 

Mr.  Ranyard:  Yes.  iinch  olitervationa  are  not 
at  all  uncommon.  During  the  totality  tho  atmo- 
sphere is  often  ver^  disturbed  ;  '' an  gclinse  wind  " 
apringi  up  as  totality  cornea  on.  and  in  other  casei 
where  there  have  been  guFte  of  wind  the  air  snd- 
denly  becomes  inlm  :  prolkibly  the  ab  within  the 
shadow  cone  ia  a  little  cooler  than  the  surrounding 
air.  and  sinks,  causing  oiitwanl  currents  along  the 
earth's  surface. 

Mr.  Penrose:  In  observing  the  eclipse  uf  1878, 
I  very  distinctly  noticed  this  unstiwlmcai- :  there 

south  polcof  Uie  sun,  and  Idii-tinctlysawtheenda 
of  these  fi!amcnl«  trembli-. 

Col,  Tennant:    Docs  Sir.  Mu.rlen  mention  aDJ- 
about  the  waves  <if  hIhuIow  or  colour  which 


ob»e 


w^ar'  GoQeral  Addir 
lAi*.  and  I  have  seen  thciii;    but  where  do  then 
bands  come  from  1  One  cannot  understand  them. 

Hi.  Ranyard:  There  id  phntv  of  uvjdc»«*  tll»t 
they  do  exist ;  thev  travel 


the  wind  is  blowing. 


ir  less  riowly  oxer 
lirection  in  which 
and  their  direction  doei  not 
irectirra  of  l.h«  ^s»AV».^ft.'Sn*, 


:    \ii     \iit    t»».    'Otva.'. 
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witLin  the  ueft  of  totality  ii  dericcd  from  ihf 
cai.'srfd  rli'iidi  npon  the  horiion.  Some  pvipuns 
hir>-  iit^mpifd  to  obanTr  the  thkdon-  cut  by  ihc 
c>ir.>3i  dunuc  totality,  bnt  they  bkve  fonnd  tbat  .1 
WD.-:'  >>:  otlitr  obj«rt  held  ap  cuti  do  ihidDir  :  in 
tv:,  ihr  light  {nun  the  eoruDa  vMiiihed  io  cdlii- 

CrijoE  with  th*  illuminitiun  derired  from  (h.- 
ntoc  Tbii'h  ii  lo  bright  that,  looking  ton:,rtls 
the  h'lrii.in.  neur  objects  tppewr  black  on  a  bright 
ki^kgT.'and.  It  ia  raiy  to  we  how  light  b^nn  tin.' 
h'jriiOB  eomingilantiDgly  along  the  aorface  of  thi' 
(inb  would  be  interfered  with  by  the  TuUtioim  of 
deniily  in  the  aUcoiphete  catued  by  the  gnatit  uf 


lenlli. 


Jut  GcDeial  Addiion  k 


Mr.  Banyaid:  They  are  frequently  better  seen 
on  valla  than  on  the  giuund.  becauee  the  wall.^  iiro 
■t  right  anglei  to  the  diiectiun  of  illomiuatian . 

C  J.  Tennant :  If  yua  were  to  attribute  it  to  a 
ncTToiu  feeling  in  the  obaerrer'a  eye  cauied  hv  the 
ehangeof  light  1  eonld  imdetdtsiid  itj  but  I  find 
it  diSenlt  t>>  believe  that  it  ia  a  teal  pheuotnen:! 
which  c.ime>  from  the  hurizon. 

Mr.  Penioae  ;  I  hnro  aeen  the  ahadiiwa  runnine 
over  the  ground,  aad  hare  no  doubt  about  Uiem. 

Mr.  Klein:  Might  nut  tbia  fliokccing  be  dm- h, 
thtf  fact  that  the  Taat  part  of  the  aan  which  ia  Ecen 
i>  a  mere  point  of  light,  aad  ao there  ia  a  tremor,  0.1 
wif.i  the  electric  light. 

Mr.  Ranyurd:  I  do  not  think  tlint  ran  be  the 
cju-e  ;  there  ia  really  a  very  large  surface  of  cloud 
anil  atmuapheric  haze  lit  uu.  frnui  which  the  light 
wi',:iin  the  hhadow  area  in  derived.  When  totiiluy 
c.:uu!intc-  (he  b  .urue  of  light  U  lai  one  side; 
towards  the  middle  of  totality  the  horiion  ia  lit  up 
in  ail  directions,  and  towatds  the  end  of  totality  it 
i>  derived  from  the  other  tide.  Idunot  think  that 
the  phenomena  can  arise  from  any  nervoua  etfott, 
bcojuie different  people  have  oljaerved  together, 
aud  eoDOur  in  their  ettimalea  aa  to  the  breadtti  uf 
th.'  landa,  their  rate  of  motion,  and  the  dirCL-tiun 
in  wllich  they  travel. 

Mr.  Knobil  read  a  paper  by  Prof.  Fritchatii  i.n 
•- Pilot ometric  Olwervalioni  of  the  Nuva  in  the 
A-.dri'meda  Nebula."  made  at  Oxfotd  Univl!^>^ity 
O^oetvatury.  The  atar  vaa  fint  obaerved  on  the 
Tth  of  September,  when  the  wedge  photometer 
e.ive  it  a«  of  the  H'2.'i  magnitude.  The  atar  then 
di-'c'-ined  till  the  end  of  .Septemher.  when  it  km 
abjjt  the  tenth  magnitude,  at  which  brightneaa 
it  continaed  till  Novemher  the  IJth ;  but  there 
wai  ooiuidrrable  difficulty  in  accurately  detcnnin- 
iaf  the  brightness  of  the  new  atar  with  the  wetii-i' 
photometer  on  account  of  the  hrightnesa  of  thi- 
nebula  background. 

Another  paper  waa  read  by  the  Itev.  S  J 
Perry,  entitled  "The  Outburst  in  Andromtiifl." 
The  !fova  Kaa  fir.t  oLwrvcd  at  Sljmyhurat  i.n 
K'.'ptember  13th,  when  ita  apcctnini  was  fuuDii  to 
aaooD    at  the  red  end,  and 


uided  maximum  of  bright] 
not  clearly  aeen.  On  Oct.  l>th  the  ape'cti 


bright  band  ii 


the  green.     A 
iccted,  th-n^h 


brig^iteiit  in  thegri      . ._^ ^ 

d? -rr'aaing  in  btightneas,  but  recently  it  had    bein 
ncj^h'  stationary,  and  of  about  the  eleventh  ma^- 

Hc.  K.  W.  Mannder  read  a  paper  entitled  '■  Oti- 
Mrrati'ot  of  the  Spectrum  of  the  New  Htar  in  the 
(iieat  Xebula  in  Andromeda,"  made  at  the  Koyal 
OI»erTatorv.  Greenwich.  The  Nora  waa  firat  oIj- 
•erved  un  the  evening  of  September  4th,  a  half- 
iH-iidn  aptolroaciiH!  waa  nacd,  and  no  dark  or  blight 
linm  &  the  iprrtrom  were  detccicd;  hut  no 
September    IHl.    Mr.    Maunder    using  "     " 

■■Tlani  Bjiectroacopc,  giv=- - '—    ' - 


1  than  tl 


,  ,  -  ,   ,  „-  ing  less  diaper»i.„ >„v 

Lalf-piiam  apcctnwcoiie,  waa  able  to  detect  two 
bri^t  line.i,  one  of  which  appeared  to  coincide  in 
puBitfon  with  the  green  coronal  line  1471  ft.  On 
the  aame  night  he  examined  the  apccttum  of  nmiO] 
aUrs  in  the  neighbourhood,  and  found  that  the  red 
cod  of  tbe  spcctrnm  of  the  Nova  wai  conaiderably 
fainter  relatively  to  the  reat  of  tlie  apeotrum  than 
in  other  atam.  On  September  lAth  lie  uicd  aLmjily 
a  priam  before  the  cyepieec,  and  again  auspeeteii 
the  eiisUnoe   of   brighttr  p-iinta  in  the  linelike 


u  to  the  atar  remaining  at  about  the  tenth  magni- 
tude from  the  end  of  September  to  the  present 
>ime.  On  November  2iid  I  oompared  it  with  the 
imali  star  which  precedes  the  nsWa  by  about  113 
or  114  aflconda.  It  was  about  three-qnartera  of  a 
magikitnde  brif[bter  than  that  atar,  and  on  Novem- 
>"r  the  7th  It  had  unquestionably  decreaaed  in 
ightneaa,  and  waa  ooly  about  half  a  magniCnde 
brighter.  I  would  like  toaakHr.Mannderwhether 
hia  obaerratioDt  of  September  4th  were  not  made 
rith  a  apeetioscope  of  too  high  ditperaion,  became 
■n  September  3rd  Dr.  Huggina,  with  a  apectrosoope 
of  low  diaperaion,  waa  able  to  sea  bright  lines 
■vhich  ha  failed  to  see  with  a  apectraacope  of  higher 

Mr.  Stone:  Doea  Dr.  Hnggins  ssy  that  he  nn. 

Kieetionably  saw  the  line*  ?      Was  it  not  rather 
at  he  ecupected  them? 

Mr.  Knobel:  So;  I  had  a  letter  from  him 
eoently,  saying  that  he  waa  quite  aatiaHed   aa  to 

Hr.  Knott;  As  to  the  appareutmBgnitudc  of  the 
star,  I  waa  away  from  home,  and  had  no  oppor- 
tunity of  Biamining  it  till  the  2Bth  of  September, 
when  I  had  a  very  ahoit  view  of  it  between  clonda. 

' about  the  Sj,  or  9th  mag- 

te  may  bavelieen  Uio  high. 

as  about  tlie  lUth  magnitude  ;  its  colour  aeemed 
whitish,  and  the  dibc  looked  rather  laigi^  and  ill- 
delinc"!  for  a  atar  of  this  magnitiule.  On  October 
27th,  I  gauged  it  by  the  mcUiod  of  limiting  apcr- 
turea  by  placing  ibises  in  front  of  the  ubjecl-glaas 
of  niy  7in.  equatorial,  and  I  estimated  it  to  tie  of 
the  llth  magnitude.  I  alan  estimated  the  mug- 
nitude  of  the  atar  preceding  the  nebula,  which 
Mr.  Knobct  hae  referred  to  aa  of  the  l-J'4  magni- 
tude. 

Mr.  Hoiikina  read  a  paper  on  "  Erratic  Mctcora." 
On  more  than  one  occasion  he  had  obaerved  that 
the  paCha  of  meteors  were  not  perfectly  straight; 
sometimes  they  appeared  to  lie  diatinctly  curved, 

paths  appeared  broken  at  an  angle  so  that  their 
paths  a|ipcared  zig-zag.  Mr.  Hopktiie  cirew  upon 
the  blacklwanl  an  illustration  of  the  paths  he  had 
observed. 

Mr.  I'cnroac  eaid  1  These  zigiag  path*  are  anali>- 

SUB  to  the  eourae  of  a  piece  of  alate  thrown  into 
a  air,  or  to  the  path  of  a  boomerang,  which, 
owing  to  its  atrnngc  aurface  and  the  reaiatance  of 
the  air,    cornea   back   again  to   the    hand  of  the 

Hr.  Ranyard:  I  tliink  there  can  be  no  doubt 
about  the  existence  of  the  curved  patba ;  I  have 
Been  a  comparatively  bright  meteor  which  left  a 
trail  that  waa  diatincUy  curved.  There  waa  a  paper 
on  the  aubject  publiahed  BOme  10  or  lo  years  ago 
by  Prof.  Newton,  of  America.  He  accounted  for 
the  curvilinear  patha  bj-  the  irregular  ahajie  of  the 
fragmenta  which  oome  into  the  earth 'satmosphere. 

Mr.  Hilgcr  was  called  upon  to  explain  a  driving 
cluck  which  was  set  up  in  the  meeting-room.  The 
governing  contrivance  consiatcd  of  two  fana,  which 
led.      He  claimed 


Mr.  Ranyard  aaid  that  the  chief  diffionlty  to  be 
overcome  in  obtaining  a  good  driving  clock  for 
celestial  photography  lay  in  the  dilficulty  of  ob- 
taining a  good  driving-Kheel  and  other  gearing 
wbcela  aboot  which  there  were  uu  irregufaritiea. 
He  waa  very  aatisfieil  with  the  friction  governor  he 
uaed,  which  waa  similar  to  Mr,  Common'a,  and 
afforded  aevcral  meaua  of  regulating  the  speed. 

Hr.  Common   objected   tt.  Mr.  Hilger'a  form  of 
governor  on  the   ground  that  the  speed   would  bo 
altered   by  a   change  of    tempi 
being  closed  by  aprings,  which, 

of  a  photograiihic  expoenre,  wot 

elasticity'  as  the  tUEht  became  colder. 

Mr.   Hilger  said  that  Uie  position  of  the  fans 
no  dinerence  to  the  apeed  of  the  clock  so  long 


r.  Turn 


calfd 


his  OBtimatea  of  the  magnitude  of  the  N....  .^ 
at  (ircenwich,  and  the  general  imprcaaion  was  t 
the  atar  wa»  brighter  than  his  meaanres  gave  it. 
do  not  know  whether  any  other  measures  of 
magnitude  of  the  Nova  have  baon  made. 

Mr,  Knolicl  aaid  :  lliave  mode  some  observati 
of  this  star,  and  I  agree  with  Mr.  Turner  thai 
photometrie  meaanres  which  have  been  iti 
proljably  make  the  atar  fainter  than  it  appear 
the  eye.  I  have  obanrved  the  star  from  Septeiw 
Srd  up  to  l.iht  Saturday,  and  on  each  night  I  m 
twiJve  or  fourteen  ettinctions  by  tho  metkiKj 
limiting  apcrtarcB,  and  I  came  to  the  cunclui 
that  all  my  nieaaureh  gave  the  atar  too  faint, 
liecomes  inviaible  when  it  cannot  be  diatingaib 
ium  tlic  nebula,  and  that  ii  some  time  befor 
would  be  eitinguiahod  if  seen  on  a  dark  bava- 
gnaad.     1   diugne    with   PnOemor  Piitchard 


SCIENTIfIC    HEWS. 

THE  daath  ia  umonnood,  kt  Uie  e*ily  an  of 
forty-four  ymn,  of  Dr.  Walter  Fhght, 
F.B.S.,  the  diitintfoished  chemlBt,  and  ontii 
reoentiy  of  the  Miiieralo^oal  department  of  tke 
Briti^  Muaeiim.  Dr.  Flight  waa  eapeciaJIj 
intereeted  in  meteorites,  and  has,  ve  ondet' 
stand,  left  a  nearly  completed  MstoTy  of  those 
interesting;  objects.  The  deoeaaed  stndied  onder 
Kin^oS,  Bniuen,  and  Hoffmann,  SJid  ia  a  great 
loss  to  that  branch  of  science  wbicli  he  had 
made  his  own. 

The  death  ia  aleo  annonnced  of  Ur.  Randal 
HibbBrtAlcock.FX.a.,ofDidsbury,oneofthM« 
enthnsiatitice  botanists  who  an;  little  known 
beyond  tb«ir  own  circle.  Hia  moat  importaat 
woik  was  "  Botanical  Ksmen  for  EngliA 
Keadors,"  published  last  year.  Mr.  Alcock  ni 
bom  in  1333,  and  will  be  mifsed  by  Lancssbin 
natatalists. 

Amongst  the  Cantor  Lectareti  to  be  delivrnt 
at  the  Society  of  Aita  this  BeaBian  a  couMff 
"The  MioroBoope,"  by  Mr.  J.  Mayall,  jua.,  wiD 
commenoe  on  Monday  next,  and  be  tnntinnd 
on  the  fonr  following  MondftyB.  For  the  jm- 
pose  of  illnatrating  these  lectorea  Mr.  ManU 
will  exhibit  xeveral  of  the  in^trnmenta  lielceg- 
ing  to  the  Boyal  Microscopicnl  Society,  lal 
altio  mnny  from  thecxtcneive  collection  ot  Sc 
Fninic  Crisp,  secrotory  of  the  Bociety.  wbid 
inclndes  ezamplesof  nearlyevery  knownmiot 
scope  and  microscopical  accesaory.  The  fill 
lectnjB  will  be  on  "The  Origin  of  the  ViB» 
scope,  and  it"  Conatmction,  to  the  Date  ot  tk 
Application  of  Achromatism,"  and  apwmtditf 
l(!u  microscopes  will  be  on  view. 

Prof.  H.  S.  Hele-Shaw  wUl  deliver  a  win 
of  four  lectures  on  '■  Friction  "  ;  Prof.  Golkti 
three  on  "  Science  Teaching  "  :  Mr.  Bovem 
Redwood  four  on  "  Petroleum,  and  in  Pn- 
dact8";.Mr.  Alan  S.Cole  throe  on  the'-lrt 
of  Tapestry- making  and  Embroidery  "  ;  andh. 
Ilichnrdson  Ave  on  ''  Animal  Mechanics."  Dl 
juvenile  lectures  during  the  Chriiitmas  'Bar 
days  wUl  be  on  "  Wavea,''  by  Prof.  8,  T. 
Thompson. 

Amongst  the  papera  t«  be  read  during  ih 
session  we  notice  one  on  Apparatus  for  the  Eft 
dnction  of  Fires,  by  Prof.  S.  P.  Thonns; 
Calculating  Machines,  by  Mr.  C.  T.  Boji; 
Domestic  Electric  Lighting,  by  Mr.  Pica 
and  the  Soientilic  Development  of  the  Coat-i 
Indnatry,  by  Prof.  B.  Meldola. 

At  Uie  Royal  Victoria  Hall  and  CdIm 
Tavern,  on  Tuesday  next,  the  Hev.  \t.  Tact 
welt  will  lecture  on  a  ''  Piece  of  Bine  Liw'l 
and  on.Dec.  1  Dr.  H.  W.  Crosskey  will  Icetu 
on  Great  Britain  from  the  Age  of  loe  tod 
the  Present  Day. 

The  Siemens   memorial    window   in 
minster  Abbey  will  be  unveiled  at  2  j>.ni.(atb 
:iGth  inst. 

Hcrr  Paul  Reichardc,  the  sole  snrvivOT  of* 
German  East  African  expedition,  arrind  fe 
Wiesbaden  last  week.    He  has  brought  niV 


great  advantage  of  Mr.  Hilger'a  cluck  lay  in  the 
fact  that  it  could  be  bo  adjusted  that  a  decrease  in 
the  driving  weight  actually  increased  the  speed  of 


Durability  of  Blata.— Writing  on  ths  dura- 
bility of  slate  when  exposed,  Mr.  A.  C.  Kimber 
says :  "  In  the  Granary  Burying  Ground  in  Boston, 
there  is  a  atono  of  alate  erected  to  the  memory  01 
Captain  William  Cundy.  who  died  Augnat  the 
2.ilh,  liiS.'i.  The  style  of  lettering,  position,  Ao- 
.1,  ;-..;^..  .....  :. 1  there  soon  after  the 


burial.    Yet  every  letter  ia  clear  and  Bhaip, 

the  guiding  lines  scratched  with  the  chiwl  I „ 

perfectly  distinct.     In  fact,  the  atone  aeemi  to  have 


suffered  no  change  whatever.  There  are  many 
otherB  near  it  in  tlie  lama  condition,  and  of  naaily 
eqaalige," 


Uie  localities  he  waa  the  first  to  explon.  ' 

One    of    the    two    borings   lat«ly    tn^  > 
Chatham  in    connection    with    the   dockjd 
extension  works  in  of  much  interest  to  |» 
legists.     After  lABBing  through  i;82ft.  of  cA 
the  borer  enteral  the  guult,  which  was  t<mi% 
be   msft.   thick,    ^ndy    beds    of  the  !<•>•_ 
Grecnsand  were  then  pierced  for  4i)ft.  wbv^l '.^ 
Oxford  clay  waii  reached.    The  Weald  cbij^f.-' 
the  HsatingH  bodt>.  which  in  the  Weald  ark^f  *- . 
about  2,000ft.  thick,  nre  thus  shown  '"t^?!' 
rapidly    that    they    disappear    complev^^ J '' 
Chatham.  ^"f» 

Lieut.  Schwatka  is  making  prepar^^    kl~ 
a  new  expedition  to  the  North  Pole,  "™"rl;'    ■ 
ig,  andwiU      "21,. 

Ezperimenta   with  cocaine,  ft&  ^ 

ana  siokness.  have  been  made  W  ''w,  -^  ^^ 
wici,  and  he  confirms  Prof.  JT 
mento,  having  tried  the  dnif 
lolntion,  giving  half  to  thre»4>' 
as  a  do«e  for  cbildrm.    If  v 
menoed,  the  power  of  the  di 
tioa  ia  mooh  diniiniahed  :  M^ 


Not.  20.  1885. 
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to  admin Uter  it  at  tbe  cammenceoieiit  of  the 
TojagB,  tepeating  pTery  two  or  three  honra.  A 
BDlatioa  2  to  e  ner  cent.  atronK  yields  the  beet 
reHults,  and  sdonld  be  admiikiatflred  in  oap- 
snlei. 

The  North  Ses  Canal,  to  connect  the  Baltic 
with  the  Elbe  lui^l  the  German  Oae«n,  itill 
probably  be  commenced  before  long,  ag  a  Bill 
is  to  be  laid  before  tbe  German  Fariimnent  to 
sanction  theexpeniytnre— *7,8O0,0O0,~and  the 
GcTenLment  and  the  leading  toen^iante  are 
eatiafied  as  to  its  great  military  as  well 
as  commercial  Tiilue,  Another  great  ship 
canal  will  also  probably  be  ibade,  in  order 
to  reduoe  the  disuince  by  water  between  Balti- 
more and  Xew  Yprit  by  more  than  20U  miles. 
It  will  be  cut  from  the  mouth  of  the  Saaaa- 
f  mzin  in  Chesapeake  Bay  to  a  point  in  Delaware 
Say,  and  the  money  (a  million  and  a  half]  has 
leen  Bnbscribed,  a  contract  signed,  and  the 
■works  begim. 

A  new  coal-outting  machine  has  been  tested 
3n  the  Allerton  Collieries,  near  Woodlesford. 
All  the  coal  was  at  onetime  hauled  by  horses 
the  bottom  of  the  sbaft.  now  that  work  is  done 
by  endlcra  wire  ropcn  driven  by  steam  powei 
■  "xbe  cutter  of  the  miichine  is  a  disc  ISir 
<iiaraeter,  and  it  is  -latcd  that  it  will  cut  2') 
-torn  in  a  night  witb  the  help  of  two  men  and  a 
boy.  Theenttiuji  in  done  at  uigbt,  the  nmchine 
iiein^  driven  by  the  hauling  ropes  which  in  the 
daytime  are  used  to  draw  the  coal  to  the  nhaf  t. 
The  Messrs.  Bower  have  hart  three  of  these 
toiachines  at  work  for  ahont  a  month,  and  they 
"Bay  that  the  machitse  reduces  the  cost  of  bring-. 
iag  coat  to  bank  4<J  per  cent.,  and  by  diminish' 
lug  the  quantity  of  small  enhances  the  value 
of  the  mineral  sent  up  by  about  30  per  ce  ' 
Prof.  E.  fiiiss,  delivering  a  lecture  at 
.    Geological  Institute  of  Vienna,  on  theniea 

-  preventing  eiplosions  in  coal-miaes.  stated  that 
Biperimentfl  were  still  being  made  in  the  Kar- 

-  win  Collien'.    It  has  l>een  demonstrated  that 
'.  'Whenever  the  barometer  falls,  the  quantity  and 

_;-    Intensity  of  eiploeive  gasea  >ncFea)>e. 

-  The  Kational  Fii^h  Culture  Association,  with 
ti  view  to  studying  tho  habits  of  marine  <ishe<>, 
«uul  the  effect  of  certain  influenoes  upon  them, 

^  liave  arranged  for  observations  to  be  made  from 
.  -tlinie  lightubip  stationa^viz.,  the  Seven  Kt 

^  off  Land's  End ;   the    Hoyal    Sovereign, 
-  EAstboumc :  luirt  the  Outer  Dowsing,  off  the 

^    xnouth  of  the  Ilumlier.    Surface  and  bottoiu 

^   temperature  of  the  sea  will  be  recoided,  with 
the  den-^ity  and  trausparency  of  the  water, 
■md    apecial    efforts    will    bo    made   to   solve 

— .  Uie   problem  why  well-known    liberies  hare 
'  <leclined.  


LETTERS  TO  THE  EDITOR. 


r  tamtptnifrui^    Tkf  r^i 


Voloanic   Outbreaks  In  Java.— It   will   bo 

imnemberBl    that    cirly    in    tSny    there  wu    an 

■ruptina  uf  Mount  Smfru,  the  principal  vuasaa  in 

:'■  Bwieni  Jav.i,  wbich  (;\tendod  over  itome  weeks. 

■i  The  lava  pound  down  the  sidei  uf  the  mountain 

H,  tilling  wide  chums,  SIKitt.  deep, 

■--  •■- ids  belt  -'  --"  - 

Lctte«    from  IlnUvia  Bay  that 

^.ysillie  extent  uf  tho  mincbicf  dune  has  nut  been 
i_;  Moertained  ;  but  it  ia  •|uitc  eertaia  thit  uvei 
— ;T«nimBlt*t  their  Uvea  by  it.     Lately  the  Mi 
_-  TolDina,  in  middle  Java,  'has   been  caoiing  great 
-«uuaty  all  over  the  uland  by  itn  indicationa  of 

Sproaohing  outburat.  Then,  un  tlte  west  coast, 
t  Krakatua  dii'lrii^t,  the  Kenc  of  tho  gn 
ago,  oleutrical  flvlies  a 
line  freqaeot, 


I  Kr^iatua  di 
.  ^-  wlamity  of  two  vc 
■^  WatBrbanecg  have 
-  '^vy  iDbterranean  rn 
,_.«WlyinthBnoighb 
.  feat  rook  msues  v 
''  Ma  In  the  oitaolysr 
,  -  nddeoly  disappeim 
V-'  'We  depth  of  water 


■udof 


I.!  A 


hrown  np  from  the 
,   18B3,  f 


*      The  fcllowing  figures  in  relation  to  mach 

'^d   oo    Ocrtaan  farm»<,  taken  from  a   recc 

■ffiiiliebed      viilumc     o(    imperial    statiBtios, 

rtrestiag     n,t   the    present    time.      Of  a,'J7 

;p^    uDiy  331,711!  used   mcchinery  at  all. 

*^^  S-'tH      naed    itoam    pluogbi,    iJil,S|->    so 

^KaS",       -»-'>,'i-'H  nujwing   maohmei    and  BTi^uji 

Wa^tfAC       *"   Other  thtci'binE  machinea.    Thus 

U--(Tfc  tf-w^r   7  per  ovnt.  uiod  roaohinery  at  all, 

■(Tb^MM*    '*jr  'ar  the  larger  ptopattioD  only  the 

{^"  —  ^■•^-    Three-fomtha  <i  Uw  whole 

'ued  DO  madiimnLjjMbW 

'•^h  it  altogether.    K^      > 

-~a,  nnmbarinc 

■<tetSlB,O00l 


ot  phjilcki.  a  rice^^ 


THE  AFPABBMT  ENLASQEKEST  OF 
CBLSSTIAI.  OBJECTS  OH  THB 
HOBIZON  —  THE  BEPOaX  OF  THE 
DBASBOBN  OB9EBVATOET 
PRIirriNO  CHEONOGEAPH  —  THE 
BED  SPOT  ON  JUPITEB— NEITHEH 
A  STT»  NOE  AN  EARTH— A  FAULTY 
EEFEACTOE  —  CEBITS  OF  THE 
SATELLITES  OF  UHANtJS  AND  NEP- 
TUNE —  POWEE  OP  A  LENS  — THE 
LATE  DE.  W.  B.  CABPBNTEE-8E- 
OOHDINO  ME.  BADLEE'S  EFFOBTS 
IN  EB  8IQNS— THE  COLOXTE  OF  THE 
NOVA  IN  31  M.  ANIJEOMED.ffl  - 
FEOPEB  KOTIONS  OF  STAB8-SPE0I- 
FICATION  FOB  A  TBAKSIT  INSTBU- 
MENT  —  NEPTUNE,  Ao.,  IN  A  SIN. 
TELESCOPE—AN  ALMANAC  FOE  ALL 
TIME. 

1— In  letlera  231118  aud  i441fi  (which  »p- 


olumt)  I 


0  and  ass  reapeotivejy  oi 


t  uf  the  nun,  i 


and   c 


lable  1 


tellut: 


.._ ,  ___    ._^_Jn«d   how   tha 

mutt  tngcnioas  Belgian  oluerver  had  Buceeeded  ii 
tracing  thii  illunion  to  definite  optical  and  phytic 
logical  cauaes.    Since  tho   appearance  of  the  pam- 

E biota  ftum  which  I  derived  my  facta,  M.  Stroo- 
nnt  has  been  punning  bia  inveatigationa  with  the 
most  entire  coDfirmation  of  his  previous  results, 
and  baa  deaoribed  hia  must  recent  experiments  in  a 
hrocbnre  which  ha>  jaat  been  iuucd,  and  wbich  is 
lying  before  me  ns  I  wtite.  I  lefei  to  it  beoiose  it 
Ciiutainn  tho  details  of  one  or  two  fresh  eiperi- 
iDonts  which  I  believe  will  interest  my  bruthar 
observers.  Prioi^to  the  appearance  of  the  reaulte 
of  M,  Slroobnnt'a  first  ioveatigatious,  the  popular 
and  favourite  theory  of  tha  aeeming  onlargomenl 
of  celestial  bodies  on  tho  hoiiion  was  the  old  one 
of  the  alleged  fiattcoed  or  elliptical  form  of  the 
celestial  vault;  in  virtue  of  which  {it  was  sup- 
posed) an  object  overhead  waa  imagined  to  be  mach 
nearci  to  the  observer  than  one  on  his  horiioo,  and 
hence  iti  angular  diameter  being  supposed  to  re- 
main constant,  to  get  bigger  as  it  was  removed 
farther  from  the  eye.  In  ounneotiun  with  thia 
hyjHithesis,  the  iDgenious  idea  occurred  to  tho  late 
M.  Plateau  to  see  how  tar  off  the  Moon  actually 
appeared  to  be  from  the  eye  ;  and  to  this  end  be 
devised  the  following  experiment.  Going  into  an 
open  space  in  which  was  a,  wall  lighted  by  the  Full 
MiHin,  he  fixed  his  eyes  steadily  opon  her,  and  then 
facing  snddcnly  round,  noted  the  size  of  the  dark 
accidental  or  complementary  image  produced  when 
projected  en  the  wall.  If  this  image  was  lesa 
than  the  Moon  herself,  be  walked  away 
the  wall.  If  the  datk  spectre  was 
than  the  Moon,  he  went  nearer  to  the  wall ; 
on,  until  he  arrived  at  sncb  a  distance  that 
:tgcs,rcal  and  accidental,  appeared  of  ideuticol 
[er.  Under  these  circntuetances,  the  spectral 
image  mast  have  appeared  ■-   ■-     --  '--  ' "-- 


■ndm 


ing  hii 


.eby 


Tum  the  wall,  M.  Plateau  found  it  to 
as  pueiible  5C  vards. 
with  the  son,  M.  Sti 

yards.    It  is  needleis  to  point 
"""""" ' hanged 


EBtmg  this  e 
t  redaced  th 


is  apparent  distance  re  mi 
when  any  object  is  observed  close  to  me  noriion 

__j ir  the  zenith,  such  object  must  seem 

an   invariable  degree  of  remoteness 
from  the  aye ;    and,   as   a  matter  of  fact,  this  is 
—'^-^    really  happens.     Investigating  the  relation 
len  brightness  and  aeeming  site,  M.  Stroobant 
\  that  by  suddenly   illuminating  the  eye,  the 
iter  of  the  moon  seemed  notably  to  diminish, 


in  a  darkened  room,  and  a  candle,  covered  by  ad 
instantly  removable  screen,  b;  the  aid  of  which  the 
eSect  waa  strikingly  shown.  Details  must  be 
aonght  in  his  pamphfet  itself,  which  is  pabliahed 
by  Bayei,  of  Bmnela. 

I  have  also  received  the  Annual  Report  of  the 
Chicago  Astronomical  Society  indnding  the  report 
of  Prof.  G.  W.  HoMgh  to  the  directors  of  tho  year'a 
work  accomplished  at  the  Dearborn  Observatory: 
the  latter  containing  a  good  deal  that  is  cminenUy 
worthy  of  notice.  Imprimis,  Prof.  Hongh  hai 
devised  a  printing  chrenograph  ;  an  instrument  af 
ingenions  as  it  mustbc  oseful  and  valuable.  Bvery 
prootical  obaetvoc  knows  how,  in  the  ordinary 
cbrenograpb.  a  series  of  broken  lines  is  recorded 
on  the  rotating  cylinder,  and  how  the  instant  of  an 
observation  is  determined  by  measurement  of  the 
space  between  the  seconds'  mark  made  by  the 
sidereal  clock  and  that  indicatiUR  the  time  of  the 
obeervation.  The  work  entailed  in  a  larga 
observatory  in  converting  this  reoord  into 
numbers  is  necessarily  eonaiderahle,  and  to  a 
certain  eitent  costly ;  and  the  object  of  Professor 
HoQgb's  invention  is  to  obtain  inunediately  a 
printed  record  of  the  time  of  each  observation-  It 
would  occupy  too  much  space  here  to  describe  how 
typB-wheels  with  nombeni  on  their  rims  are  driven 
by  clockwork,  governed  by  an  electro-magnet, 
which  is,  in  turn,  controlled  by  the  standard  clock ; 
or  how  a  spool  of  paper  2in.  wide,  passing  between 
the  type  and  tho  printing  hammers,  receives  the 
impression.  Sufiiice  it  to  say,  that  the  instant  of  an 
observation   is   thns   automatically  printed  to  -01 

Interesting  as  thia  in  to  the  meridian  observer, 
another  part  of  Professor  Hough's  report  will 
appeal  to  a  much  wider  circle.  1  refer  to  that 
portion  uf  it  in  which  be  records  the  observations 
of  the  famous  red  spot  ou  Jupiter,  with  the  great 
ec{natoreal  of  lS'5in.  aperture,  during  the  year 
1884  and  1880 — ubaervations  illustrated  by  sketchefl 


Of  the  1 


vaphy, 
.e  first 


nearer  the  earth,  it  increased  in  diatinctness,  and 
in  the  earl}'  part  of  November  it  was  sharply  ant- 
lined,  exhibiting  the  same  shape  that  it  did  in 
1S79."  Now,  however,  comes  the  astonishing  part 
yt  the  Chicago  observations.  The  cold  winter  of 
IBS  t-HJ  produced  aaoh  indifferently  defining  weather, 

that  any  minnte  detail  could  he  modB  out  on 
Jupiter's  snrfaoe.     Bnt  on  the  night  named  Pro- 

' r  Hough  remarks:  "  The  spot  showed  a  very 

us  change  in  structure.  It  appeared  as  an 
elliptical  ring,  the  middle  being  white.or  rather  the 
leneral  colour  of  the  disc  of  the  planet.  Prom  a 
>rior  observation  recorded  on  the  -Jnd  uf  the  same 
oontb  it  would  seem  that  thia  ring  must  have  been 
unned  between  the  3nd  and  :!7th.  The  ring  shape  of 
ho  spot,"  we  read,  "  continaed  without  material 
change  for  a  month  or  more ;  then  it  began  to 
gradually  close  up.  and  at  the  dato  of  the  last  ob- 
tion,  May  loth,  there  waa  only  a  faint  atrip  of 


explicable  objec 


this 


itoniahing  change  in  the  great  ri 

further  still  from  any  terrestrial  analogy,  and 
mders  it  mora  mystorioua  aud  inexplicable  than 
for.  It  might,  I  think,  interest  English  obiarvera 
ere  Professor  Houghs  sketches  reproduoed  in 
these  columns. 

HasMr.E.L.Garbott<lctter34nf,7,  p.  199)  heard 
uf    the  ingenioiu   and   feasible   theory   in   U>. 
W.  H.  S.  Monck,  of  Duhlin,  to  explain  the  appear- 
ance of  the  recent  Nova   in  31  M.  Andromedte? 
Most  working  astronomers  are  familiar  with  the 
'    t  that  this  nebula  exhibit*  a  continuous  speo- 
m  ;  and  yet  that  it  has  never  yet  been  resolved 
jsUrs.    Now,  the  surmise  of  Mr.  Monck  u  that 
inability  to  rewlve  it  arises  from  the  &ct  that 
consiata    of    a    stupcnduus    mass    of    disorel* 
portiolea  too  minute  to  show  as  separate  ones  wilis 

conceivable  optical   power,  and  that  through 

incalculably  vast  area  of  space  which  they 
fill  hns'como  rushing  a  stream  of  meteoritts  which, 
rendered  incandescent  byootlisions,  have  presented 
effect  with  which  we  are  all  now  so  familiar. 
I  far  from  contending  that  this  theory  is  free 
from  difficulties;  bnt  1  must  repeat  that  it  is  a 
feasible  one;  nay,  the  only  ftaaible  one  I  have  so 
Should  it  be  correct    Mr.  Oarbett 

.       ble  bimnelt   t*i  specalate   upon  tJie 

birth  of  suns  or  worlds,  as  it  is  not  the  nativity  of 
ther  the  one  or  the  other  that  terrestrial  obsorvers 

^Vhetber  the    grave  defect  in  the  teleacope  of 

Bcfpnner  "  {query  STUfifi,  p.  ilO]  has  its  origm  in 

B  object-glass  or  eyepieces,  it  is   impossible   to 

y  without  actually  seeing  and  testing  t^e  instm- 

ent.    A  4in.  refractor  on  a  fine   night  ought  to 

„_vc  a  perfectly  dear  and  sharp  star  disc  with  a 

power    of    820.    Has    yonr    querist    no  prsotvieA. 

observer  amcng  his  friaUida'BV.o-wwi&'ua^.Via'^*;*- 


ENGLISH  MECHANIC  ANB  WOELD  OF  SCIENCE :  No.  1,078.  Nov.  i 


, i  ceTtaiolr  ftdopt 

|d*ll  MM  nuke  both  endaeqiull;  aTiilible  for  thii 
pmpoH.  I  h»8  omitted  to  notice  the  mode  of 
nralating  the  advuioa  of  the  upper  tilde  whan 
MM  for  omunentel  tatulDg.  I  h^ve  obaerred  thkt 
the  hod  of  the  nppei  aorew  puui  thnnigh  ft 
mllar  whiah  obh  be  ilid  oat  oi  m  and  fixed  Dj  ■ 
null  boh.     Thii   oollu  enaomputes  the  eoiew 

I J  '-■  -   ™  jho  winoh  lidB)  of  the  iiylindrio«l 

h  ii  gndiuted.  Thu  hud,  thenfore, 
■Bw  H  a  ■wp  in  two  direoUolu,  oomiiiE  aguDit  the 
SoUftr  when  the  top  ilide  ii  diKwn  baoli  ud  mgaiiut 
the  bodj  of  the  reat  when  it  ii  dnwn  forward. 
The  iliding  oollmr  oonnqaeatlT  limit*  the  tn- 
Tana  in  both  direotiow.  The  gndoatod  mrew 
dntwi  baoh  the  tool  to  >  given  diitauoe,  and  hj 
Ihu  detaimining  it*  dirtuioe  from  the  work  at  the 
oommanoemant  of  the  Uvar  aotioo  dstciminei  the 
de^  of  oDt,  H  it  does  also  whi 
ia  mad  withe 


thoat  the  loTer. 


I  oertainlj  ooiuidai 
ation.  The  head 
■ooketof  thaaola 


li  mdnatad,  and  the  aole 

aaddle  whiah  inanrea  ila  reetangalai  potitioB  with 
the  bad.    The  net  haa  a  vertioal  raw  of  about  a 


wming  j  DDb  L  Deufl^e  the  rest  u  nob  at  aii  upen- 
alra,  and  It  wiU  oertainl;  do  all  that  U  likely  to  be 
dttunded  cd  it  Had  it  bean  Sniihed  in  time  for 
the  Inrentionariea,  it  woold  oartainljr  have  attraoted 
the  att«Qtfa>a  of  amatsnn. 

I  faava  added  a  few  rough  diawinga,  not  to  aoale, 
bat  anfleiant  to  explain  the  nature  of  what  ii 
new.  A,  B,  C,  D  ia  the  Tst  in  profile.  A  U  Ika 
fBnwatal  Moeptaola,  whieh  ia  removable,  the  crois 
■aotlon  being  ahi>«ni  at  S.  O  D  ia  the  main  alide 
«c  T-pieoa  fitting  into  a  low  pedeetal  on  the  foot 
T,  which  ia  ehamferwi  to  fit  aaddle.  The  anna 
miioh  aanv  the  leading  aaraw  are  oait  on  thii  part, 
one  being  ahown  at  D.  F  ia  a  pedeetal  for  lerer, 
and  thia  ia  made  like  P  Q IL  and  ilidei  ina  graoTe, 
B,and  it  ia  leiinied  hj  a  bolt,  S,  working  m  a  T- 
wapedgrooTe.  Thii  allowa  not  only  of  theeaaj 
ranoTalof  thii  pillar  but  abo  of  ite  adjnitment, 
Boooiding  to  the  poutioD  of  the  ilida,  ao  that  the 
lewr  may  work  nioely.  The  part  H  ii  the  oolla 
plate  of  Uie  forward  aorew,  and  T  have  repeated 
at  K,  L,  M.  Ai  now  drawn  oat  it  allowi  of  . 
tOTene  of  tb*  tool-elide  from  a  to  i.  The  giadnated 
haadof  theaonwaia  atopped  by  the  body  of  the 
leat  at  a.  and  by  the  npnght  part  of  the  ooUar- 
plate  at  o.  The  Anting  itopi  for  the  mainilida  are 
ntade  in  the  naual  way.  I  onght,  perhaps,  to 
mention  that  Mr.  Brown  will  not  at  present  Mumlj 
■malleT  rceta  than  thia  which  I  have  deearibed ;  bat 
pattema  are  in  progreaa.  6.  J.  Ih 

IiATHB  TLTWHXBIiS, 

[SfiOlS.] — Ab  I  am  abont  to  make  a  itand  for 
nj  lathe,  I  have  read  the  artiolea  on  Bywhada 
with  graat  interaat.  Yonr  oOTTeapondeut,  "  A. 
IilTerpool,"  aaya  that  the  materiala  oAuiieit  toned 
•hoold  deoide  the  weight  of  the  wheel ;  botit  eeenu 
to  me  that  thia  rule  would  not  work  wet)  with  ao 
amatanr'a  lathe  which  may  be  reqaired  to  tnm 
— ' "M  at  ditTerent  times.    It  ia  evident  that 


a  hoary  one  is  a  neoeaaity.  Aa  it  waold  be  veri 
Incouvanient  and  expeniive  to  keep  aevrau 
diflerent  aiies  of  wheeli,  I  hare  deaigned  ana,  tho 
weight  of  which  is  aaaily  adjoatable,  and  oan  be 


where  It  is  keyed  on  to  the  axle.  Inatead  of  ipokea, 
liere  ii  a  Sat  disc,  c,  from  which,  about  Bin.  from 
the  rim,  project  two  Jin.- aciewi,  D,  D,  provided 
vith  wing  nuta.  Fig.  2  ia  one  of  the  weights. 
These  are  made  d!  ^in.  iron  plate  of  the  shapeB 
shown.  The  loond  hole,  E,  in  the  middle  fits  over 
'     'k»,  B,  of  th«  flywheel     The  alit  F  ia  to 


Again,  in 


it  for  wear  except  by  rem 
of  the  bearing,  and  filing  or  grindin 
the  luga  BO  aa  to  allow  the  two  halv 

■■" flloaely  together.     Ai 

er    of    adjustment 
which  is  an  important   matter    ia 
■suae  it  makes  the  iteering  nncerti 
ull-bearin^  {t.g^  .^lolns)  Iwth  th( 
ineted  by  simply  tighleoir-  -  ■""■'•~ 


may  be  neg]sot«d  en 
that  in  face  of  the  extra  cost  en 
bearing,  single  or  double,  has  I 
veraally  adopted  by  makara  o 
tricyolaa  alike,  si       "  ' "  " 


THB  TOTAt.  SOLAB  EC 
8BFT.  8,  1886,  AS  aSKN 
ZXAI.AKI>. 

[2602U— I  HAVBjnat  received  fr 


be  put  on  without  diamounting  the  axle. 
The  two  holes  Q  G  are  for  the  sciewa  D  D  of 
(he  flywheel.  Bv  means  of  the  weights  the  wheel 
can  be  easily  adjusted  to  any  kind  of  work.  I 
should  lilce  Mr.  Bvaiia,  or  anyone  oompetent  or 
lathe  mattara,  to  ei^reaa  hi>  opinion  of  thia,  aa  1 
un  thinking  of  making  one  for  my  lathe. 

H.  Sey. 

WHBXL  UUTTBB. 

[96019J— I  SHOtTLIi  be  glad  to  hear  more  fioo 
P'r«i.  B^Eer  aa  to  the  outter  he  illDstiates,  and  thi 
other  tools  he  mentions.  As  he  invites  ua  to  din 
tover  the  defeot,  I  vriU  aay  I  inppoae  it  may  be  ii 
that  when  it  is  required  to  swing  the  pnlley  i  ronnd 
(here  irat  being  room  for  it  behind,  it  muat  go  to 
ibe  front  of  spindle,  where  It  may  be  in  (be  way  of 

I  should  like  to  hear  mors  about  those  litUe  bevel 
wheela,  which  seem  to  have  worn  ac 
^at  speed.    Are  they  of  steel,  and 

'  "    Do  they  not  make  a  great 

,  and  dispem 

he  not  slot  the  spindle  and  let  the  tool  pass  through 


prevent  the  entcanoe  of  dost,  and  e 
excluded,  it  cannot  prodnce  the  same 
as  in  the  plain  bearing,  aimply  bocat 

of  the  balls  ia  er''-' '^' ^ 

fricti 


1  lulling  and 


Wyatt   i 


ight    1 


eith 


ing,  of  Napier, 


a  the 


I  detailed   ai 


paragraphs  oontaiiu 

the    same'    subiect.       I    make 

.tracts.   Mr.  Harding  writes  friiiQ  C 

"There  ia  unfortunately  but  litti 

the  eclipae  of  yesterday  from  this 

in  behind  s  dense  Foaca  of  clouds  ei 

the  horiion  some  21}' in  height;  othi 

passing  over  the  upper  portion  of  tl 

from  the  south.      The  Huu  did  not  i 

till  after  7  o'clock,  when   it  could  1 

. -half  obscured  through   a  brciik  ' 

The   beginning  of    tot.ility   could  i 

except  &r  the  peculiarly  blur  iiii.nr 

on  every  ouject.     We  were  watchins 

clonda  for  the  resippearance   uf    tr 

auddenly,  within  one  minute  of   cii 

eclipse,   1  saw  a  most  beautiful  cr. 

think  it  muet  have  been  the  verv  fii? 

totality. 

"Twomilesto  the  north  of  na.  in  I 
Valley,  the  obserrera  had  a  good  vk' 
-'  totality,  and  they  say  it  lasted  abon 


uity,  and 
erifving 


3  the! 


!  a  light  flywheel  in  shape  si 
,  Fig.  1.    It  has  a  very  thick 


tf^iOaaduLPv.  J.     It  has  a  very  ttick  rim, 
it*  drir^  &m4   mad  m  horn  la  the^oMitei, 


[S60S0.]— Mb.  Wtatt  (S49S2)  is  donbUtaa  right 
in  saying  that  ball-beuings  for  a  bicycle  are 
better  than  plain,  bat  he  seems  to  misapprehend 
why  they  are  ao.  To  begin  with,  they  do  no" 
raqoira  a  fraction  of  the  Inbrieation  needed  by 

elain  bearing.  I  have  ridden  a  66in.  maohue 
tted  with  £olna  balls  constantly  for  two  years, 
Boarcely  missing  a  day,  and  I  hare  known  my 
bearinga  ran  for  thrva  weeki  or  a  month  with 
only  (ma  oHitig  to  atart  with.  The  chief  difficulty 
with  the  beannga  of  s  hic^da  or  tri^oh  is,  of 
conne.  tha  dost  and  dirt  from  the  road*  that 
find  their  way  into  than.  Now,  with  a  idain  bear- 
ing, however  hard,  thia  dnal-' —  '-'—  — -■-- — 
np  the  oil  and  eating  away 
In  ■  iwrr  abort  tf —      '   - 


four  miles  inland   ..  . 

impression  that  a  considerable  nnnib 
would  have  visited  Castle  Point  f. 
On  the  contrary,  no  one  came  here  b 
From  the  New  Zealand  Ertainy  . 
that  at  Wellinetim  the  eclipse  was  i 
moat  favoorBbk'  circumatancrs.  Th 
Victoria  waa  the  spiit  miwt  favouret 
from  the  city,  and.  by  .i  giiarter  pai 
minutea  before  the  Iwgiiiiiing  of 
could  not  have  been  fener  than  3M 
congregated.  \Vheii  ttie  ttin  mads 
it  waa  already  alwut  one  ihird  edi 
■  of  totality  ajivroaclied.  the  i 


la  dnal  ^ya  havoo,  soaking 


ng  with  hur 


.    NVh™ 


line  on  its  right  edge  repn-sented  «l 
teen  of  the  son,  tha  UacV  disc  dlb 
olearlv  visible,  witia  »v«ry  fuBtit 
the  edge  of  the  '  X*""'  *** 


and  sea  from 
totalitv.     Intt-j   . 
•lay,  which  pre^l^" 
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of  the  8iin*8  diio  was  yisible,  darkened  to  the 
obaourity  of  a  moonlight  night.  Viewed  thnmgh  a 
TOod  glass,  the  oorona  afforded  a  glorious  speotaole ; 
the  longest  rays  were  those  springing  from  the 
N.W.  and  SJB.  Neict  to  the  ooroni^  the  red  spots 
or  flames  were  the  most  interesting  objects  of 
observation.  One  very  large  red  prominence  was 
conspionons  just  to  the  right  and  above  the  longest 
ray  of  the  corona,  and  abont  30^  west  dbom  the  snn's 
ncnrthem  pole.  Two  bright  red  spots  in  close 
proximity  were  also  to  be  seen  on  the  S.E.  edge, 
almost  diametrically  opposite  to  the  large  one.  The 
pNeriod  of  totality  was  computed  at  Im.  408ec.  The 
time  of  first  contact  was  set  down  at  6h.  31m.  88sec^ 
and  this,  compared  with  my  prediction  of 
6h.  40m.  Idsec.^  allowing  9m.  12sec.  for  difference 
of  local  mean  time  from  that  of  the  meridian  of 
172°  dOm. — ^which  gives  the  standard  mean  time  of 
the  colony,  shows  a  difference  of  only  dSsec.  The 
time  of  last  contact  was  noted  at  8h.  46m.  IGsec, 
which,  by  a  like  process,  shows  an  error  of  628ec. 
These  are  very  small  discrepancies,  considering  all 
▼ar^tions  of  position  and  chronometers,  and 
personal  peculiarities  of  observation. 

The  eclipse  was  well  observed  at  Masterton, 
OoUingwood,  Nelson,  and  Blenheim ;  but  douds 
intercepted  the  view  at  many  other  places. 

JaniMi  Pdcunon,  IJfT.Ai,  F.H.A.S. 

Fleetwood,  Nov.  9. 

AUEBIOAN  -  OBOAN   KANXJAIi 
00T7PLSS. 

[26022. ]~HAyiNO  in  course  of  construction  a 
.3mrst  two-manual  American  ornn,  I  send  a  sketch 
"^rmch  will  explain  the  method  I  have  adopted  in 
ga  simple  and  effective  manual  coupler 
.»jn.  In  reference  to  sketch.  A  shows  the  keys 
lower  manual,  and  B  those  ot  the  upper  manual. 
lever,  C.  is  pinned  to  each  key  oi  the  lower 
ual  at  £>.  A  series  of  bent  levers,  as  shown  at 
I  actuate  tiie  keys  of  upper  manual  when  the 
Bpler  is  in  action.  The  levers  C  are  also  pinned 
the  upper  end  to  the  levers  F,  as  shown  at  B. 
levers  F  work  from  the  centre  on  an  action 


sorew-thread  for  balancing  the  pan  in  air  and 
water.  2nd.  Col.  Ross  thinks  correct  Al  plate 
reactions  can  not  be  got  with  a  Herapath  blowpipe. 
Had  Col.  Ross  been  more  careful  in  his  examina- 
tion, he  would  have  found  my  blowpipe  very 
different  in  construction  to  a  Herapath.  The 
blast  tube  of  my  blowpipe  didei  airtignt  through 
tap  of  gas  tube,  and  can  be  pushed  inward  until  the 
nozxles  of  botn  tubes  are  lineable,  or  it  can  be 
drawn  back  so  that  the  nozzle  of  air  tube  may  be 
lin.  down  the  inside  of  gas  tube.  By  this  arrange- 
ment, and  the  ease  with  which  the  proper  propor- 
tions of  gas  and  air  can  be  adjusted  b^  means  of 
the  regulators  figured,  this  blowpipe  will  produce 
a  perfect  pyrocone,  and  may  be  varied  at  will  of 
operator  to  suit  tne  especial  requirements  of  the 
case  in  hand.  When  I  say  a  perfect  pyrocone,  I 
mean  a  non-luminous  cone  of  blue  flame  from  1  to 
8in.  long,  having  a  base  equal  to  the  diameter  of 
the  gas  tube,  from  which  it  is  produced,  and  an 
unbroken  apex  as  fine  as  the  point  of  a  needle,  this 
cone  being  surrounded  by  an  outer  envelope  of  a 
violet  tinge.  I  think  Col.  Ross  will  not  deny  that 
the  most  aelioate  effects  of  oxidation,  peroxidation, 
and  reduction  obtainable  on  Al  plate  can  be  pro- 
duced by  a  pyrocone  of  this  quality  and  form.  I 
may  say  that  the  apparatus  is  so  steady  in  practice 
that  a  flame  of  any  desirable  len^[th  maj  oe  kept 
up  with  ease,  which  in  my  experience  is  not  the 
case  with  any  other  apparatus.  The  pyrocone, 
being  under  such  perfect  control,  allows  of  the  tip 
of  either  the  peroxidising  or  of  the  reducing  flames 
being  concentoated  exaotiy  on  the  assay  itself,  and 
not  en  the  Al  plate.  It  is  on  this  point  I  have 
found  its  immense  advantage  over  common  blow- 
pipes. While  on  this  subject  I  may  be  pardoned 
if  I  give  a  word  of  caution  in  regard  to  the  fusi- 
bility of  Al  plate.  I  obtained  from  a  well-known 
flrm  of  refiners  a  piece  of  Al  plate  of  the  size  and 
shape  recommended  by  Col.  Ross,  so  that  I  could 
practice  the  bare  plate  reactions  of  metals  and 
alloys  fianored  on  table  4th  of  his  book,  **  The  Blow- 
pipe in  Chemistry,  Mineralogy,  and  Geology.*' 

At  page  100  it  reads  as  follows:— "  I  found  in 
1871  tnat  my  *  aluminium  plates  *  resisted  the  tUmoat 


?P--  -n. 


'-A 


part  of  which  is  shown  at  6.    The  dotted 
show  the  position  of  the  levers  F,  when  the 
is  out  of  action.    The  coupler  is  brought  in 
out  of  action  bv  the  simple  rise  and  fall  of  the 
rail  to  which  the  levers  F  (which  actuate 
»per  manual  keys)  are  pinned  in  the  centre, 
~m  at  K.    A  small   bit  of  felt  or  leather 
be  secured  to  each  key  where  the  end  of  the 
P  rests.    A  strip  of  wood  is  secured  at  the 
of  the  levers  C,  so  as  to  fi&idy  them  when  the 
r  is  not  in  auction.    The  side  near  to  the 
C  should  be  covered  with  felt, 
sketch  merely  explains  the  action  for  one 
«ad  will,  of  course,  apply  to  all  the  keys 
~  lOut  the  lower  manual.    The  strip  of  wood 
at  Hf  and  the  felt  on  which  the  lever  F 
V  ttt  H.  G.  Fxyer. 


■»■ 


BI«OWPIPE  AND  OOmCEBOIAIi 
SOIENOE. 

.] — I  Alf  pleased  to  see  that  my  descrip- 

blowpipe  and  apparatus  (^letter  24967,  page 

IS    attracted  the    attention  of  Col.*  Koss, 

1  I  think  he  must  have  glanced  over  my 

'^n  very  hurriedly,  and  without  studying 

_  on,  or  he  would  never  have  written  in  the 

expressed  in  letter  24980,  page  204,  "B.  M." 

^Tst  nlace,  Col.  Ross  says  that  "  the  late 

4rimn  took  to  him  many  years  ago  a  sp.  gr. 

"1  the  principle  described  "  in  my  diagram. 

to   OoL   Ross*s   own  statement,  this 

^T6  besn  the  oate,  «■  he  goes  on  to  say 

*«  and  'pans'^wwtiiiad*  of  alumi- 

to«Illifiatt«Dtion 
ito 
'-It 


heat  of  the  Uowpipe  Ufhich  I  was  able  to  bring  to  bear 
upon  them,** 

Myself  not  having  previously  manipulated  with 
aluminium,  but  was  aware  the  textbooks  stated  its 
fusing  point  to  be  between  those  of  zinc  and  silver, 
yet  on  reading  the  above  sentence  I  became  so 
mystified  that  on  attempting  to  pyroxidise  a  smidl 
fragment  of  Pb  +  So,  I  foimd  my  Al  plate 
became  blistered  and  shrivelled  arouna  the  assay. 
I  then  tried  to  oxidise  a  small  pellet  of  grain  tin, 
and  actually  melted  a  hole  in  the  ledge  of  my  plate, 
although  holding  the  assay  in  tKe  oxidising  flame 
quite  2in.  away  from  the  blue  tip  of  the  r^uoing 
cone.  I  at  first  attributed  this  misfortune  to  the 
power  of  the  blowpipe  I  was  then  using,  which 
was  one  I  use  for  m^r  ordinary  dental  work,  and  is 
worked  by  a  blowing  apparatus  composed  of  a 
cylinder  of  galvanised  sheet-iron^  weighted  at  the 
top.  working  gasometer-fashion  inside  a  36-gallon 
cask.  This  blower  delivers  the  air  under  great 
pressure  at  the  blast  tube.  Mistaking  this  for  Uie 
cause  of  my  Al  plate  melting,  I  tried  the  same  ex- 
periments with  an  ordinary  mouth  blowpipe,  and 
to  my  surprise  I  a^^ain  melted  a  hole  in  the  plate. 
Thinking  my  aluminium  plate  might  be  wrong.  I 
wrote  to  Mr.  Letcher  to  supply  me  with  one  of  the 
same  kind  supplied  to  Col.  Ross.  Of  course,  as 
soon  as  it  arrived  I  was  anxious  to  try  if  it  would 
stand  the  heat  better  than  my  previous  one.  I 
tried  the  same  experiments,  using  the  mouth  blow- 
pipe for  the  purpose,  and  supporting  the  plate  in 
my  left  hand  by  the  holder  with  which  it  was  sent 
d  la  Ross,  when  lo  I  and  behold  my  assay  dropped 
clean  through  the  plate,  having  melted  a  hole  about 
the  size  of  a  mustud  seed.  Aj^r  this  mortifying 
misfortune  I  put  the  Al  plate  aside,  remarking  at 
the  same  time  that  the  statement  made  in  Uol. 
Ross's  work  was  very  misleading,  and  ought  to  be 
odified. 


I  may  here  remark  that  since  I  made  my  new 
blowpipe  I  have  tried  all  the  Al  plate  reactions 
figured  in  Col.  Ross*s  book,  and  owing  to  the  per- 
fection of  the  coned  flame,  resulting  from  the  ease 
with  which  it  is  adjusted,  I  have  successfully  gone 
through  them  without  the  slightest  damage  to  the 
aluminium  plate,  and  obtained  the  most  deUoate 
and  surprismg  results.  I  see  (3rd)  that  Col.  Ross 
does  not  believe  in  a  fixed  support  for  Al  plate.  I 
discarded  the  brass  tweezers  wrapped  round  with 
lint,  as  they  were  continually  burning  my  hand, 
however,  not  so  deep  as  to  leave  a  scar  as  shown  by 
Col.  Ross  on  his  left  hand  from  similar  cause. 

In  my  plan  of  supporting  Al  plate  it  is  under 
the  control  of  left  hand.  When  working  the  blow- 
pipe, stand  fits  into  a  socket  in  one  end  of  case,  the 
Al  plate  stand  fits  into  another  socket  in  the  lid, 
ana  the  lid  slides  to  and  from  the  blowpipe,  and  is 
just  as  easy  to  push  to  and  fro  witii  the  left  hand, 
far  superior  in  steadiness,  and  certainly  less  vexa- 
tious than  the  brass  lint  tweezers  support.  The 
quotation  from  Berzelius  is  not  applicable  in  this 
case,  as  the  left  hand  ia  always  ready  and  has  its 
worx  to  per^rm. 

4th.  Col.  Ross  gets  rather  humorous  here ;  but  if 
he  does  not  see  that  the  4ft.  length  of  indiarubber 
tubing  is  intended  to  reach  from  the  bellows  on 
the  floor  to  the  blowpipe  on  the  bench  or  table, 
perhaps  I  had  better  further  explain,  as  there  may 
be  other  novices  in  this  matter  besides  himself. 
In  the  first  place,  put  down  the  box  or  case  on  the 
table^  take  tne  key  out  of  your  pocket  and  unlock 
the  lid,  slide  off  the  lid  entirely  and  unpack  all  the 
paraphernalia,  then  take  the  indiarubber  air-bag 
and  adjust  it  on  the  blowpipe,  and  also  one  end  of 
the  4ft.  length  of  fine  indiarubber  tubing,  then 
place  the  blowpipe  in  its  socket  on  the  case.  Now 
get  your  bellows,  slip  the  catch,  and  they  will 
spring  open.  Put  the  other  end  of  4ft.  length  of 
fine  tube  on  the  short  brass  pipe  on  xmderside  of 
bellows,  and  they  are  ready  for  work.  Now  take 
your  gas-tube,  place  one  end  on  the  blowpipe,  and 
the  other  attach  to  any  convenient  gas  bracket. 
Now  slide  the  lid  of  case  back  into  its  place,  and  . 
put  the  crumb  tray  under  nose  of  blowpipe,  and  if 
about  to  make  use  of  Al  plate,  place  it  in  the 
socket  on  the  lid.  Now  put  the  case  with  blow- 
pipe, «bc.,  in  front  of  where  you  intend  to  sit.  Then 
place  the  bellows  on  the  floor  near  your  right  foot, 
with  the  pointed  end  towards  you.  and  if  you  have 
ever  worked  the  sewing-machine  ror  your  wife  you 
wUl  need  no  further  instruction  how  to  tread  the 
bellows. 

As  I  did  not  ^ve  dimensions  of  case,  I  wiU  give 
them  here.  It  is  made  from  fin.  baywood,«and  is 
outside  measurement  as  follows: — 9iii.  x  4^in«  x 
4in.  deep,  fitted  hiside  at  one  end  with  a  small 
drawer  tor  test  tubes,  assays,  Ao,  All  the  thin^ 
figured  on  page  186  **  E.  M.  ^  inside,  and  there  is 
room  for  any  other  small  articles  it  may  be  desir- 
able to  add.  The  case  is  carried  by  a  brass  handle 
at  one  end  exactly  similar  to  a  microscope  case.  I 
hope  this  is  plain.  B.  O.  R. 

FTBOI^OGT. 

[26024.]— I  WAS  delighted  to  observe  in  to-day*8 
"B.  M."  a  letter  from  Mr.  W.  H.  Furlonge,  of 
Port  Arthur,  Canada,  on  this  subject,  which  seems 
to  me  to  give  ample  evidence  of  tne  really  wonder- 
ful manner  in  which  he  is  turning  it  to  account  in 
his  profession  of  mining  engmeer  among  the 
splendid  metalliferous  deposits  of  Lake  Superior. 

His  failures — minimised  almost  to  a  point,  when 
we  consider  tiiat  he  has  not  yet  studied  this  subject 
(Pyrology)  by  the  light  only  of  my  last  little 
brochure,  under  many  difficulties,  as  the^  ab- 
sence or  gas,  4c.,  quite  two  years  —  will,  I 
am  convinced,  only  act  as  incentives  for  fur- 
ther pro^press  to  an  enerffetio,  original  mind 
such  as  his ;  and  I  am  equally  convinced  that  he 
wUL  before  long,  rise  to  the  head  of  his  profession 
in  Canada,  and  to  a  distingmshed  place  as  a  pyro- 
logist  in  Burope  and  America — that  is,  if  he  will 
stick  to  the  good  old  practical  *'  B.  M."  as  his 
medium  of  publication,  and  not  be  led  astray  by 
the  coveted,  but  most  fallacious,  '^honour"  of 
orthodox  interment  in  the  sarcophagan  **  journals  " 
or  "  horals  "  of  any  scientific  "  society."  by  which 
so  many  *'  good  men  and  true  '*  have  been  totally 
lost  to  the  practical  world  of  science. 

His  difficulties— as  illustrated  by  ^'  Labradorite  " 
— ^may,  I  think,  be  summarised  under  one  head  or 
cause :  viz.,  that  of  having  an  insufficient  pyrocone 
for  the  boron  trioxide  reactions.  I  always  use  now 
Lombardi's  hot-^^  lamp,  and  find  no  difficulty 
whatever  in  obtaining  by  the  method  laid  down,  a 
reaction  for  lime  in  my  Labradorite  specimens. 
When  I  can  find  time  I  will  send  him  some  beads 
in  which  lime  has  been  thus  separated  and  shown 
distinctly  as  calcium  phospho-borate.  I  have  still 
some  difficulty  in  distmguishing  between  the  reac- 
tions of  lime  and  magnesia  (except  where  they 
exist  in  equal  quantity,  as  in  dolomite)  because  the 
former  Ixnrate  absorbs  the  latter. 

Perhaps,  also,  Mr.  Furlonge  haa  fjOTn!L^*«s»  «».- 

aggerat«»dL«A.visa^c&^<b  T«vit«i«o55^wtfst».A^jjet 

\^\k  dl^Mnft  VjA\ii  ^A^s»i^ssrv\*^^^  va.  ^  Tass«.N!»**> 
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«f  the  powdered  mim-rftl.  The  lime  baUs  muat  lie 
oanjf  ully  looki^d  for  thrcmgh  a  ^tud  lens,  aiid  if  not 
thus  found,  the  bead  Ehould  he  boiled,  and  the 
Tcnidue  treated  in  &  freah  bead ;  a  trilling  Ubour 
when  compared  with  those  oonBtaotly  ocoorring  in 
aniljticttl  ihemistry. 

1  am  led  to  believe  an  inefficient  pyrocone  to  be 
Mr.  Furi.inge's  chief  difficulty,    bcciuaa   he  siys 

entirely  under  the  leolitic  series  in  mincralogieB] 
---  only  be'       '-  -  ^'-"-  ='-■  -"  '-  -'  -  -    ^  -^- 


le  fut*d  partially, 


Nob 


ourdii 


n  HB< 
is  alili 
vhich 

i  tho  t^ng. 


y,  if  at  alLin  the  majority 
Lg  to  Prc^.  Bruib  (Dana  ■ 


ates  are  almcwt  all  fuBiblc  B.B.,  anB  Stiurd  a  jelly 
at  fint  to  HC],  just  na  they  do  tu  boria  acid  B.B. 
Bat  Mr.  F.  may  s;iy  "  1   cnntiot  <iiiU 
lune.^'   In  this  caache  ought  to  devot« 
Which  are  great,  and  hie  opportuniticB.  vhich 
■Kuuiderable,  tt)  the  conttmeliun  of  nti 
iMtroleom  lamp  capable  of  produoin^  i 
»  pyioccuc  aa  a  hut-gaa  lamp,     I  beliet 
tiioagh  difficult,  ie  to  be  duue. 

Ai  regards  hin  interesting  ri-'marlu  on  the  rose 
mblimatv  obtained  from  gold  +  aoda  without 
lead,  Mi,  W.M.  Hntchinga,  of  Freiberg  University, 
■ays  (Chcmi,-al  ,V.-wi,  Nov.  lUth,  ] 377) ;—"  I  believe 
Ool.  RoaawaB  the  first  to givegold among  themetalu 
Whose  aublimatcs  aan  be  obtained  with  the  common 
ilowpipe,  owing  to  the  fact  that  it  can  be  easily 
produced  and  Been  on  atuminiiim.  though  not  at  all 
<Uk  ordinary  charcoal.     Roab  appears  imly  to  have 

frodnced  it  from  an  alloy  of  g«Id  +  lead  ; 
at   I    bad   that   u   very    line   gold    suhlitnatu 

can    be     obtained 

by  itroagl; 

gold  on  »u 

Ugs  Bapposed 

be    simply    m  _         , 

load  oxide";  hut  it  can  be  easily  proved  ._ 

tme  oiidc,*  as  follows;  Dissolve  some  of  it,  Boraped 
oS  the  Al  plate  in  a  litad  of  glacial  phosphoric 
acid  B.B,.  holding  the   bead  carefully  in  P.l'.  at 

jpr«ci*(/ w  i  an  inoh  r rum  the  bluelipof  thepyrofumi'  - 

the  whole  bead  will  l>r-^--"' '= 


>y  stroagly  heating  a  liltle  ball  of  perfectly  pure 
^d  on  a  churooal  slip  on  tlie  Al  ledge."  Uutch- 
Dgs  Bapposed  this  plumho-aural  surJimate  ''  to 
"    -imply    metiJlic    gold    placed    "-'      ' 


frnhP 
Nov.  13. 


ijurplobcad  inllP.  atfhi.  t 

_  "dirty  '  greenish-bni,.- „  j, ... 

aDapeoded  through  tlie  beul,  shun-ing  a  faint  blue 
colour  by  transmitted  light ;    on  account,   I  sup- 

S«e,  of  the  hydrogen  cif  that  part  of  the  mTooune 
■posing  of  two  atoms  of  oxygen  of  the  oiide 
moloenle.  This  brown  oxide  of  gold  appears  to 
Ik  analogous  to  the  grocniuh.hruwn  oxide  ubtainnl 
•'VliVD>wUl'4''>'°theauiiJmonochloride,  und  eanoot 
bereduecd  Td  the  bead  to  metal  by  H.P.,Dn  ac- 
■nnat  of  the  largo  quantity  of  oxj-gcn  iu  the  flai ; 
lint  if  tome  of  the  rose  sublimate  taken  on  the 
surface  uf  ihe  hot  bead  be  treated  with  H.F.  in 
the  iirst'instanee.  yellow  tiaked  of  gold  are  at 
unoe  pruduqiil,  and  these  can  be  chauL-cd  or  oxi- 
dised to  the  puqilo  colour,  1>-,  the  iin.  PJ*.  and 
-      b  PA  as  heforc. 

W.  A.  Rom. 

EI.BOTSIC  CLOCK. 

|!5()2a.]— TBtlir  have  been  several  letters  and 
replies  to  queries  at  vuriuus  timet  in  the  columns 
of  the  "E.M."  on  the  subject  of  electric  clooka,  all 
more  or  Ices  interesting ;  but  so  far  as  I  can  recol- 
lect, in  each  case  u  battery,  requiring  at  least 
oooasional  attention,  has  been  used.  As  I  have 
been  Buccesaf ul  in  mnking  an  electric  pendulum 
which  is  driven  solely  by  a  water  battery,  I 
thought  a  short  description  of  it  might  bo  interests 
ing  to  some  uf  our  readers.  My  clrwk  is  really  a 
modiGoation  of  Bain'B  electric  regulator,  which  he 
invented,  I  think,  about  lgJ7;  but  I  believe  ho 
almost  invariably  Ubed  an  earth  hattory  to  drivo 
his  clock  with,  and  as  the  current  from  this  was 
ut  tu  ran-,  and  in  manv  cases  fail  altogether 
throngh  laofc  of  moisture,  his  clock  got  an  nnne- 
cessardy  bad  name,  and  is  now  looked  on  as  a  thing 
of  the  pUBt.    In  Bain'a  regulator,  the  prndulum 


s  of  a 


Xings,  iTuulaCed  from  each  other,  and  from 
se  wires  pass  down  the  back  of  the  rod  to 
the  soltuoid  which  swings  over  the  2i'.  polci  of 
two  permanunt  bar  magnets  fa.-ilencd  to  the  back  of 
the  cluck  case.  In  making  my  oeDdnlum  I  re- 
Tcrsed  the  onler  of  things,  and  employed  two 
■ulenoida  and  one  jiennanent  magnet.  I  osed  an 
ordioun-  seconds  p^ndiiliim,  and  made  the  bob  out 
of  Sin.  brass  tubing.  There  ii  also  a  )in.  brass 
tube  pntsing  Ihtoiigh  bob  to  take  iiendulum  rod, 
which  has  itie  usuiu  Ncrew  and  not  to  adjust  for 
time.  The  bob  was  filled  with  about  tllb,  of  melted 
lead,  the  cap  soldered  on,  an<I  then  polished  op  in 
tho  lathe  and  lacqncred.  About  Iin.  above  bob, 
and  nl  right-angles  to  rod,  through  which  it  passes, 
il  fixed  a  ptnuonent  bar  magnet,  7in.  long  anij  JiD. 
in  dinmeter ;    thia  pnijccta  a  little   over  -Iin.  on 


c,  An,i>.-\Vh.;aiUM!milaL' 


itbout  touching  anj-wherc;  and  iu  order  that  it 
ma;)-  do  this,  they  must  be  fixed  slightly  out  of  the 
horizontal.  The  solenoids  are  tunned  of  two  reds 
2i|iiL  long,  with  a  Jjin.  hole  through  them 
'or  magnet  to  enter,  and  there  is  nearly 
,1b.  of  28  B.C.  n-ire  on  each  reel.  I  Irfi- 
_icve  that  34.  or  even  SC,  would  be  better  for  the 
purpose ;  but  not  having  a  sufficient  quantity  of 
either  by  me  when  I  made  my  pendulum  I  need 
2S.    The  Biilenoids  must,  of  course,  be  connected 

1  to  eet  like  poles  facing  each  other.  When  the 
pendulum  is  at  rest  the  ends  of  the  magnet  should 
bo  just  half-way  through  the  solenoids,  and  when 
it  has  got  its  full  swing  it  will  just  clear  the  end 
'  each  reel.  The  wire  passes  from  one  reel  direct 
the  copper  of  the  battery,  and  from  the  other 

e  to  the  contact  breaker,  and  then  on  to  the  linc. 
There  are  obvioaaly  many  ways  of  making  the 
contact  breaker;  the  great  thing  to  aim  at  ie  a 
good  contact  with  as  little  friction  as  possible.  In 
my  dock  the  current  ie  Intorrnptef!  by  a  little 
brass  lever  about  Sin.  long,  ptaccd  vertically,  and 
pivoted  at  the  bottom  with  a  fine  steel  pin.  1 1  has 
a  rather  wide  fork  at  the  top.  Etandmg  out  '2iu. 
from  lever,  while  the  pendulum  rod  catches  at  each 
beat  and  carries  past  the  vertical,  when  it  drops 
by  its  own  weight  on  to  two  banking  pins.  This 
little  brawl  lever  is   mode  like   an  eccentric,  and 

ftnti  springe,  tipped  with  platinum,  and  placed 
above  the  other  on  a  piece  of  ebonite,  about 
4in, apart;  these  it  joins,  and  the  current  passea 
through  them  until  trie  pendulum  has  very  nearly 
completed  its  oscillation  to  the  left,  when  it  pushes 
the  lever  with  it  over  the  vertiosJ,  the  current  is 
then  brtiken,  and  the  pendulum  Bwings  again  to  the 
---■-■■  by  gravity. 

_  _c  battery  is  a  large  earthetiware  jar,  whioh  I 

stole  from  (he  larder,  about  L>ft.  high  and  Ift.  Hin. 

and  th  e  el  eotn  ides  arc  two  Urge  pieces  of  copper 

lino.    The  liquid   is  ordinary  apring  water. 

Irain  'if  whcelii  which  drive  the  poiuterB  it  a 

three  wheel  one  with  pinions  of  I'lin.,  anil  the  dial 

is  15in.  in  diometer.    The  power  is  transmitted 

from  the  pendulum  to  the  train  by  what  1  lielieve 

our  horological  f ricndn  call  a  "step  and  fetch  it" 

"on — ij^  a  lever  on  the  pallet  arbor,  working 

ratchet  wheel  and  click  on  the  ■Bcape  wheel 

r.     I  found  it  necohsary  to  counterbalance  both 

the  pointers  very  ncuurLitely,  as  before  I  did  bo  the 

endnlum  used  to  Immp  agninstthe  Belcnoida  when 

he  minute  hand  waa  coming  "  down  the  hiU,"  and 

lag  a  little  when  it  n'u  going  up.    1  started  the 

eliiek  a  little  over  two  months  ago,  and  it  has  never 

been  stopped  since,  excepting  when  I  have  had  to 

tgulate  it.     It  hns  been  now  going  for  the  last 

lonth  without  boincalteri.'d  at  all,   and  is   about 

fifty  seconds  slow.     I  have  not  put  the  caae  on  yet, 

and  m^  workshop  (where  it  is  mounted  pro  t£m.) 

■''I  at  tuncB  decidedly  dusty. 

Shall  be  pleased  to  give  any  further  particolara. 

Aoolyte. 


THS  SEWINa  OF  UZBBOBS,  < 


of  others  on  the  vario      . 

lUitA.    Dr.  Ferguson  (letter  24^08)  seems  to  be 
troubled  with  the  dewing  of  his  mirrors,  and 


My  I^^in.  Calver  reflector  has  been  in  my  house 
for  'ii  yearn  (a  aquare  Romsey)  without  requiring 
resilveriug,  and  the  mirror  has  only  dewed  once. 
This  was  fiom  everything  being  left  open— mirrors, 
shutters,  doors,  and  windows — -for  about  two  hours 
while  I  was  absent,  and  during  which  a  very  thick 
fog  came  on.  I  at  once  took  the  mirror  off  and 
dried  it  gently  at  a  lire. 

The  cnase  of  ilewing  is,  of  course,  the  mirror 
being  colder  than  the  surrounding  air.  This  is 
always  the  case  in  the  moniing,  aiL  aft«r  the  cold 
night,  the  air  changes  more  rapidly  than  the  mirror. 
With  my  lOin.,  1  us..fl  to  find  that  when  I  opened 
Che  telescope  and  took  oH  the  cover  of  mirror  in 
the  morning,  it  always  dewi.'d,  and  it  struck  mo 
ttiat  this  might  be  the  cause  of  it.  I,  therefore, 
now  never  open  ic  until  the  houic  is  warmer  than 
the  external  air,  with  the  result  that  it  never  dews 
at  all.  The  same  applies  to  my  fiat,  which  is  fitted 
with  a  close  cover,  and  is  never  removed  from  the 
telescope.  Ido  not  remember  that  it  has  ever  dewed 


1  understand  Dr.  t'l-rgu^on's  houne  to  be  simply 
a  roofed  covering  on  wheelH,  whii:h  he  ruma  off  and 
ohiervea  in  the  open  air.  1  inn  nwl  (ireparedto  say 
tliat  a  reflector  is  not  belter  iu  the  perfectly  open 


tions,  however,  that  are  taken  with  a  good 
"  Komsoy,"  in  which— 1.  The  house  stands  on  rtonet, 
raising  the  floor  Cin.  abore  the  eroniu],  with  free 
current  of  air  tmder,  and  also  has.  Bay,  3ft.  of 
cinders  imder  the  Boor  up  to  the  groond  leveL  i. 
The  shutters  are  4ft.  bv  9ft.  flin.,  equal  3S  so.  fe»L 
3.  Walls  are  of  Jin.  matched  lAianling.  with  braces 
ond  posts  onUidc.  i.  The  roof  is  painted  cantSL 
resting  on  rollers,  and  has  Iin.  air  sjAce  all  i^und 
for  ventilation — it  eo  closely  approximates  to  tiw 
open  air  that  the  diBerenco.is  probably  practicallj 
nothing,  and  the  result  in  definition,  lio.,  is  all  that 
can  be  desired.  The  comfort  of  being  sheltered 
from  the  wind,  which  is  almof  t  the  only  diflerente, 
is  so  great,  that  it  renders  observing  really  plea- 
surable ;  without  the  house,  to  many,  it  is  not  only 
not  pleasurable,  but  nut  endumlile. 

On  the  question  of  refractors  and  reflectors,! 
have  only  the  experience  of  a  4in.  Wray,  whiali 

r _  _    _..  :.    :_  pj^siblf  Ij.  bavB ;  bnt  il 

with  U(in.  of  mjminoi, 
taking  the  oompaiiionB  of  Polaris.  Vega,  or  Dells 
CygTii,  as  examples.  With  regard  Ut  aperture,  J 
re  and  better  with  lOin.  of  my  l^^in. 
than  I  saw  with   the   full    npeitnre  of 

_  JL  mirror.      I  never   want   any   atop*  <n 

the  planetSj  the  moon,  nebula",  or  clusten— 
which  are  aimply  eoporb — and  the  lOin.  does  iwl 
compare  in  these  with  the  I'ijin.,  as  there  it  half 
OS  much  light  again,  bringing  out  i-xquiaite  delaili 
and  distinctness.  On  double  stars  I  can  work  with 
best  results  with  larger  aperture  than  I  coold  Witt 
the  Klin.  The  stops  are,  of  wiurse,  only  wsntid 
when  the  air  is  unsteady,  not  from  any  defect  is 
the  mirror.  It  is  easy  to  see  that  the  extteoe 
of  a  reflector  is  more  likely  to  be  a&eeud 
as  tha  rays  traverse  the  Ufa 
B  rays  of  light  paasing  asM  a 


[2,=i027.]-l 

.'  five  months  ago,  but  thought  I  nuLnu  oiiui,  u. 
Dr.  Boyston  Pigott  had  finished  his  artioli^s  on  itit 
'Jasscgtain,  and  then  give  my  idea^  of  how  bet 
ijracticallyj  to  make  the  mirrors  f.-r  that  fomii 
reflector,  as  the  Casaegrain  secma  iii*t  now  to  be  B 
the  front,  and  then  proceed  with  iny  remainof 
IcttcrB  on  the  grinding  and  pi  dishing  of  gWs  spenic 
but  aa  it  appears  it  will  be  sometime  btf'tre  the  Kit- 
'irwillfinish  his  really  intcieeting  and  impurtam 
intributions  on  the  reflector,  1  think  I  had  bttis 
rooeed  with  my  subject,  though  T  shall  be  adiin 
1  the  space  oceupicd  by  astronomical  subjecuii 
ur  columns,  and  I  certainly  think  ne  atitronomial 
iintribntors  have  quite  our  chare  uf  the  tpui 
Qowed  in  tho  correspondent  columns — 1  ufta 
ish  that  less  space  was  taken  up  with  merely  fO- 
Bonal  matters  of  adisngreeable  character. 

It  is  very  gratifying  to  mc  to  know  thstiu 
abours  to  discover  and  nmke  known  for  the  ^ 
if  otliers  interestoiL  the  laws  that  govern  the  gmi- 
ng  and  polishing  of  gloss  bjkcuIu,  have  not  bKaii 
,-ain,  and  that  my  letters  have  so  plainly  describei 
:hc  various  processes  and  CKplaineil  the  lawiibB 
imatuurson  the  other  side  of  our  gli-lie  ran  at  uwt 
eat  my  eiperimd* 
■    thcui^-olves.     It! 

nomera  and  their  instruments.  I  am  very  glad  ]lr. 
Wigmore  has  mastered  the  sliadow  nndxonaltcf^ 
ings:  this  is  most  impiirtant.fiir  anyoni^  whota 
can  judge  of  tho  exocllence  of  a  mirror  at  unce  ui 
without  looking  at  the  stars  at  all,  and  lben.aib 
has  freely  received  help  fnim  our  columns,  b 
ought  to  be  willing  tu  freely  give  his  aiiiistannti 
otherr'-  "- *  '       " 


rable      _  _ 
the     f..nnd 


of  a  telcBOopcforhimself  will  bele.Jstned, 
will  not  have  to  take  it  entire!  v  on  ■> 
word  of  the  seller  ;  of  courte,  1  do  noi  bore  ref* 
to  makers  of  world-wide  fame.  I  nm  glad  b 
l>car  personal  testimony  to  the  vt-ry  kind  tt^it 
that  exists  among  gSDuine  amateurs,  ami  The  \ ' 
sure  it  is  for  one  to  help  aiHilh 
of  freemasonry  in  this  i 

...l...      1.....       ..nn..,.....!       1...1 


dicd.tellinema  lie  coidd  not  cetdiaua  ^^'Vl)lll>^ 
before,  so  that  I  believe  CEahM  ^-S^dJ^ 
cheap  as  .inyone  else  uow.  I  wa*l||^.A^J^< 
write  f..r  .iiscs  to  parlionl-  ^igjiwS-' 
shunld  be  well  ;v[inealtd;  tl  ^^%fc 

thing  to  say  upon  in  a  f  uturt 
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greM  importnnce  (>f  this  matUr   baa   been  quite 
oveilo.ikt.1 ;  .i\~,s  sliciul,!  be  «,  innvaledM  to  si 
nu    intemal   strain   n-bcn  eiamined    by  polar 
lifiht  i— but  more  about  this  further  un. 

I  will  nnw  explain  tii  tbi-  EunBteur  haw  to  detect 
BciBie  by  the  Awiow  t*at.     But  1  m»y  <.l)Bervo  if 
he  hna  a  ircll-nnnraled  iii»n,  and  hu  worked  hia 
mirror  »nppi>rteil  an  I  hnvcdirBBt^d  and  inrrounded 
with  water,  he  need  not  fear  fleniirB;  hut  it  will 
he  meful  fur  him  t»i  know  ho*  to  detect  it,  for  two 
reasons;   lat.  He  urght  to  teat  hii  apecnlum  i    *' 
mountinK  for  the  telescope,  uud  lie  able  to  bb 
himcelf  that  hiii  ivay  of  moiiutinp  doca  not  ir 
■liEbtott  way  lienil  bin  spec ulnm,  for  thin  woul 
no  better  than  having  u  Bpaoidum  with  floiur 
it  to  beRin  with,  and  then  cnrtfully  mounting 
as  not  to  bond  it ;  in  cither  caie  be  would  hi 
bent  ipecnlnm  to  observe  with,  therofnre  thi 
portanoe  of  being  able  to  detect  lieiure  dnrinj. 
making  aa  well  u  after  mountini;.     I  will  explain 
nltimntely  what  1  believe  to  be  the  beat  mode  of 
mounlini;.       ind.    It   it    inipottant   the 
shoulil  understand  bow  to  detect  Reiore 
the  specula  ho   may  bo  rcigueited  to  tost  f'lr'htB 
friends,  aod  this  1  believe  any  genuine  amateur 
wUl  take  »  pleasure  in  doing;  and  lot  me  tall 
""        '"  '     "  well  aa  hii  friendg,  f( 


iLiUB  makerB.   so  that  he 

-able  certainty  to  nai 

and  the  uiinteur  earn 

in  tentiDg :  it  will  rs. 
B  at  whieh  he   aim>,  a 

his  own  work  with  ar 
Mfely  »ay  tl 


he  will  be  _.  „ 

will  get  an  extended 
charaoteriiXics  of  the 
would  be  able  with  1 
their  work  from  testin 

hia  ttandard  of  exeull 

make  him  distatisGerl 

thing  less  than  perfeition.     i  r 

ont  of  the  he<iroi,  of  tpeoula  Ihi 

have  been  benefited  by  eauh  one 

In  proceeding  to  describe  how 
detected.  J  Bupp.«c  the  ain.^teur  ha«  maitered  and 
practicality  followed  on  his  own  specula  all  1  havi 
told  him  in  my  previous  letterji  on  the  dubjact  o: 
teating,  and  I  am  g-iins  to  lead  now  only  a  littli 
further,  ile  knovn-  very  wvll  from  his  past  expe- 
""—-  *'"■'■  -~"ordinj,-t.>  the  position  of  •'^-  -■---■-- 


c  along  the  o 


mloQg  the  con 

entlyfor  thepBral)ofa,'orony  othi 
therefore,  to  himplify  thcioatte 
which  ia  the  best  jiL-vco  along 
detect  Besnio  at, ami  thenalwa 
there,  and  tcht  from  that  pli 
only  the  shadows  from  one 

nod  compare.    Now  tlio  beat  pi 

111  rays  is  at  the  focus  of  the  outside 
No.  I  lone.  All,  then,  that  the  amateur  baa  to  dc 
ia  to  put  So.  1  lono  on,  and  idter  the  position  o! 
the  shutter  along  tbo  o^nc  of  rnyn  till  the  ihadowi 
OODio  on  equally  on  euch  Ride  of  the  lonc  ;  then 
remove  the  tonal  !top  .ind  eiomine  the  «hadowB  ai 
—     they  come  on  when  the  thnttcr  ia  passed  over  tht 

-  cone  of  rajTi.    Now  tho  greut  thing  tu  ubiervc  in 
■   this  i>whcther,asthDshutteiadvancea,theBhadowi 

ooroe  oncnaotly  the  nunc,  even  to  the  mo»t  deli- 
.    eatc  shading^  on  the  upper  half  of  tlio  specnlum, 
:-     M  on  the  lower  half  at  the  mmo  time.    Of  comio 
the  diSeretioo  will  be  very  small  in  the  shadows, 
oven    whete    there    is    decided  flexure.;    but  the 
,     practised  eye  will  see  it,  and  it  in  therefore  only 
_:    br  the  aid  of  a  testing  apparatus  which  allowi   " 
__.    Matter  to  be  reisnlarly  and  slowly  pnmod  acrw 
■     done  of  raya  that  Heture  imn  be  detoeted,  and 
_,   neoeaiary  to  have  the  motion  of  the  shutter  under 
--     contnil  >o  as  to  he  able  tu  |i|Kit  it  at  any  jwint 
^^    oaiefnlly  cuiupare  and  eiontine  the  Fhaduwi— ' 
~.    (todT  Uiem  and  their  indicatumt  in  fact.     Now.. 

-  b  when  the  shadow  hat  reached  the  centre  of  the 
'-.  naeulum,  that  the   licxure  becomeB  must  vi'  "  ' 

J   thrangh    the  difference   of  the   shsjhiwa   oi 

._     Vpper  half  a>  eonipired  with  the  shadows  i 

-,   hnrer  half  of  the  specnlam.    I  will  deaarib 

_;   appearaucB  of  the  -implcsit  ftirm  of  Hciare 

_    when  the  llesure  in  nlinig  one  diameter  oiiiy,  ao  aa 

:   tomake  the  foctiH  of  thiadiiimutcr  longer  or  shorter 

__.,  than    the  foous    irf  the  diameter  at  right  angles 

to  it.   It  may  be  roughly  illustrated  by  Hupposina 

■   laegijshcll  cut  tbruuith  ita  longer  diameter,  and 

.    the  concavitv  of  nnu  li:ilf  examined,  when  it  will  lie 

obierved  that  the  mdiin  of  the  curve,  and  con- 

,    ««iieDtly   tonuH  of  the  shorter  diameter   of  the 

Aell, »»  ihOTtct  than  the  radiua  of  the  ourveand 

. ,     fccua  of  the  longer  .lianu-ter  o(  the  ahell ;   mch 

•hmre  niny  he  nriBiuL-cd  teuiiHmuily  by  laying  the 

taotof  »siiecui.imo.iartrJght^ie;  the  centre 

Vtbe  Breiiuluni  lieing  on   tba  Btraighl-cdgc,  then 

■      -    ■     rnirith  the  l«-o  thumbs  the  two  out- 

»j>eeulnra,  this  would 


AsujnfT  '.lown  wit 
*tt(!(  frf  th  u  Bjieeu 

fc  fuatia  fojiii  luiiiuo  n  wiuuio 
J'ktt""""^*-  ""''  ''"'*  ""i^"  Jotiger  tlien 
!^-  ei*o  .Jino  of  tlio  fTtntight.edge. 
ftk^  i^^^^ygot  by  bail  supporting  wl 
'JZ  Z>^<.K  tnuuntir^r  «<i,i  :r  »  ..rp  *i..^ 
^t  **:>_<>»  able 
tttMXX    -^^     nader 


'oiild    he 


and  then  be  led  tu  think  bccai 
shadows  Dome  ou  exactly  alike  abo 
below  the  borinonUl  diameter  of  th. 
therefore,  it  is  free  from  flexure.  In  this 
one  wishing  to  sell  auch  a  speculum  may 
show   to  the  amateur  astronomer   the  s 


«aj-  any 
oSer  to 


tting,  B 


y  iml 


iself    I 


.    there 


flexure,  by  noticing  tL__    ._. __ 

exactly  the  aanie,  nud  at  the  hanic  time  abi 
horiiontal  diameter  as  they  do  liclow  the  hor. 
diameter;  therefore,  having  lilr,  Waucll 
aathority,  there  can  he  no  flexure.  Rat,  at/ip :  let 
the  amateur  gr>  to  the  (peeulum,  and  with  a  lead 
pencil  put  a  mark  on  ita  edge  eiactly  at  the  top, 
and  then  tarn  the  speculum  round  so  tbr*  "'■'' 
mark  is  46°  from  the  top  either  tu  the  right  i 
Now  let  him  ask  that  the  speoulum  be  h 
under  testing  agsjn  for  hi>eramination.  w 
shutter  at  the  focus  of  the  outer  lone,  and  n> 
amateur  will  see  as  he  paaaea  the  ahiittt'C  ui 

Soculucn  that  the  shadows  come  ou  a  little 
EEcrently  on  the  upper  to  what  they  do  on  the 
lower  half  of  the  s]>eculum,  and  according  to  tht 
amount  of  the  flexure,  ao  the  dilTercDce  of  Bhading 
will  be  greater  or  leaa.  I  represent,  in  Figp.  1  and 
?.  the  appearance  of  the  shadows  when  the  shntte: 
ted  half  over  the  cone  of  rays  (shown  by  thi 
;  ,.        ,ehcd   the  centre  of  thi 

ipeculnm)  where  the  fle:ture  is  most  seen.  Thi 
Figs,  represent  ii  bad  case  nf  simple  flexure.  Then 
are  caacs,  of  course,  of  bad  compoimd  flexure  ii 
which  the  ibadows  assume  no  regular  shape,  bin 
tn  the  upper  half  fro     '* 


as  passed 


■  rays. 


>f  the 


r  half  as  (he  st 

3ut  to  I 


irtbec 
0  above  supposed 


Buliir 


will  b( 


warn  the  amateur  that  the  ditfecenee 
of  shadings  in  the  upper  and  lower  half  of  a 
specnlam  will  be  very  aniall  even  in  a  Bpcenlum 
that  is  BO  bent  as  to  be  utterly  unfit  fur  delicate 
observation ;  therefore,  he  must  nuticn  and  criticice 
the  filightest  diltcronce.  and  linger  i 


tie  slightest  ilU 
ion.     But  witi 


diffcK 


littli 


le  pr.Lctice  even  very  slight 
esppcially  if  we  are  Wking 


ill  be  evident  to  the 
only  by  an  apparBtUK  similar  in  elfoct  t-i  the  one 
that  I  have  described  in  my  letters  on  testing  in 
these  columns  can  delicate  testing  he  elfectrd.  The 
apparatus  must  allow  thcBbutler  lube  steailily  and 
under  control  at  any  point  to  be  pasted  over  the 
rone  of  rays,  and  to  stoji  pecfectir  still  at  any  point 
for  careful  and  sometrmes  prolonged  examfnation. 
cjf  the  shadows,  it  is  only  thus  aided  that  snob 
delicate  differences  of  sbaiiings  can  be  even  seen, 
liut  which  wonid  utterly  mndenui  a  speculnm  ;  hut 
the  groat  ptiint  i»  to  l>c  able  tu  put  the  shutter 
with  certamt]',  at  the  ixiint  where  fiexnre  shows 
itself  most,  and  to  he  ublc  to  maint-oin  it  there  for 
the  study  of  the  sh^lnws.  and  any  pretence  to 
decide  the  character  of  a  speculum  as  to  fioxnre 
without  such  aid  is  either  niiiileadiug  to  others,  or 
self-deceiving,  neither  of  which  any  respectable 
maker,  or  sensible  amateur,  woold  allow  the  least 
chance  of;  therefore,  the  importance  of  adopting 
such  an  apparatus  as  will  tell  with  certainty  the 
exact  figure  of  the  speculum  under  examination, 
.ud  although  it  will  proliably  reveal  imperf< 


that  w 


.  of  before,  it  will  lead  u, 


iwly^lii 
u  (u  be  invisible 
id   the  amateur 


imperfeotioni 

to   tlic  mint  delicate  tastings 

ought  to  rest  abort  of  nothing  less. 

I  will  mm  explain  Pii;>i.  I  nud  3.  The  diameter 
of  the  shorter  fotns  U  fr^iui  A  to  If,  the  diameter 
of  the  lunger  foeus  is  from  T.tu  U  ;  now.  it  will  be 
observed,  that  the  shadow  in  each  Fig.  along  the 
horizontid  line  has  only  JUAC  reached  the  ooutre 
of  the  speculum,  while  the  th.-uiow  in  Fig,  I  at  L 
has  no  ourrespanding  shadow  at  X.  The  shndow  on 
the  lower  hotf  of  ihc  spectdniii  has  hardly  reached 
O,  much  less  oxti>ni)eil  to  K,  so  bb  tu  correspond 
with  the  upper  shadow.  I  am  cunsciouB,  while 
writing  this,  how  imperfectly  a  ivoiidcut  can  reiwe- 
sent  ilia  delicate  ahading.  varying  in  intensities, 
too,  BB  seen  in  the  actual  textingv.  All  1  feet  I  can 
do  is  to  draw  the  general  outline,  and  explain 
prinoijiles  for  tho  guidance  of  the  amateur,  in 
Fig.  2  the  longer  and  shorter  focns  diameters  are 
at  right  angle*  to  Fig.  I ;  tho  difference  of  the 
shadings  will  be  easily  Been  iind  iiudirstood.  Here 
the  upper  and  lower  shadows  are  simply 
as  to  thoH!  in  Fig.  I.  Here  in  Fig.  2  tlit 
has  scarcely  reached  O.  while  ii 
cuvercii  H,  the  correfpon.ling  pa 
half.  It  hai  re,iebi-d  L  on  the  lower  nan,  uii 
■vit  reached  8  un  the  upper  half.  It  ought  to 
•TTsd  TQund  past  S  —  """  — 


e  shadow 
hai  completely 
■      n  the  lower 


curved  rt 


fait  L  on  the  lower  half.  The  ama- 
iily  nndentoud  hon  all  this  comes 
Dent  speculum,  by  remembering  that 
the  shorter  focus  diameter  wilfbave 
another  before  they  have  reached  th« 
shatter,  the  shutter  being  at  the  focua  of  the  hori- 
zontal diameter,  which  will  be  longer  than  the 
focus  of  the  diameter  S  H,  but  not  so  long  as  the 
loQ^r  focus  diameter  LO.    The  rays  of  8  and  H 

e  aides  of  tho  centre  of  the  oone  of  rays.    0^ 


he  rays  froi 


shutter  is 


tho  shutter  and  enter   tlie  eyi 


t  Ibat'the 


advanea 
',  with  these  condi- 
lys  from  S  wiU  rai« 
id  thna  3  will 
,,.   _.  .  u  tno  Tayafriwn  H.  having 

crossed  the  centre  of  the  oono  of  rays,  will  ttrike 
the  shutter,  which  is  en  the  left  hand  of  the  centre 
of  the  cone  of  ravs,  its  edge  only  being  on  thii 
centre.  The  rays,  I  say,  will  strike  the  bock  ot 
Uie  abutter,  and   be  lost  to  the  eye,  ther«f<ire  the 

nH.  from  which  they  proceed,  will  appear 
.  Lot  the  anmtcnr  master  this,  and  then  gi 
on  to  iJie  urdcrstanding  of  the  course  of  all  the 
other  rays.  There  is  no  mystery  about  thaie 
shadowt,  and  whtn  understood,  enable  us,  with  « 
proper  apparatus,  to  look  into,  if  X  may  so  speak, 
the  shape  of  every  part  of  the  surface  of  the 
Epeculam.  The  reason  why  the  shadows  on  ijie 
upjier  half  of  a  bent  spuculum  are  not  the  same  in 

sides  of  the  horiiontal  line.  Now,  with  a  perfect 
ipecnlum.  tho  two  sides  are  symmetrical  In  what^ 


position  tho 
,.._.L(Pig.l)i« 
sponding  part  rt  o 


....t  the  I 
the  lo« 


L    differi 


_ . u  the  oorre- 

r  halt  of  the  speoulmn  ; 


shadon 


If    t 


„ caQy    pan 

>,  as  it  should  lie,  then,  of  course,  the 
and  H,  and  II  and  O,  would  he  the 
us.  Now,  if  we  Bupjiuhc  the  longer  or 
ocus  diameter  t>j  be  placed  horiiontal, 
is  evident  that,  reckoned  fv^m  the  hori- 


Bontal  diameter  above  and  below,  the  specnlum  ia 
symmetrical,  and  therefore  the  shadows  ai-e  >>oth 
alike.     I  am,  of  coarse,  stUl  supposing  a  siniple 

tions  in  whieh  tho  speculum  with  a  simple  flexure 
maybe  put — vij;.,  two  when  the  longer  or  shorter 
focns  diameters  arc  pandlel  tuthe  horizontal  linea, 
and  two  more  when  they  are  ie<pectivelv  at  an 
angleof  45°tothehuri>ontallinc.  In  the  former  two 
positions  the  simple  fieiure  is  not  visible;  in  the 
two  latter  positiuuB  the  simple  flexure  is  moat 
visible.  Now,  between  these  two  sett  of  piisitionB 
the  flexure,  if  it  be  email,  will  hardly  he  visible. 
Now,  let  us  suppose  the  amateur  happens  tu  plBcd 
his  apeculum  with  its.  say.  lunger  focus  diameter 
22°  fpim  the  pcrjienilioular  lino,  he  carefully  testa 
for  tlevure  hv  watching  how  the  shadows  oome  oit 
above  and  below  the  horizontal  diameter,  lie  can- 
not discern  any  difference,  and  then  judges  that 
tho  Bpeculnm  ia  eithoTwithuut  flexure,  or  that  tho 
longer  or  shorter  focns  diameter  is  eitiier  hori- 
zontal or  perpendicular,  so  he  proceeds  tu  tnm  hi* 
speculum  round  -Hi',  and  tests  again,  and  still  doea 
not  see  any  indication  of  Hexnre  in  the  iliBerenco 
of  aiiadings  in  the  npper  and  lower  half  of  tho 
B|iecnlum :  but  it  is  urident  that^  in  moving  the 
speculuQi  round  -l.'i',  that  he  has  only  pat  the  longer 
focus  diameter  about  22'  from  tho  horizimtal 
diameter,  and  this  ii  still  midway  hotu-cen  the 
position  where  tho  flexnre  is  most,  and  nut  at  all 
seen,  and  in  this  position  a  slight  flexure  may  not 
be  visible.  The  aiuateur  inn.<t  not  depend,  there- 
fore, on  one  move  of  )-'>' frotn  his  tir~t  pibition; 
hut  he  must  divide  this  J,'.'  into  four  or  Bvc  moves 
of  from  l(r*  to  12'eiieh,  testing  carefully  after  each 
■-  ■  .    —  _..  inilimtion  of  HeinrB, 


it  proceed  t 


a.  if  ho  K,: 


>';  then  he  will  have 


ised  the  I 


viulnm  tbroiuj 


After  thie 

he  may  lie  save  there  is  no  dettl- 

I  mnst  farther  observo  that,  if 

.  nsiderablo,  it  will  probably  show 

ing  the  shutter  to  the  focus  of  tha 


e.for  the  nbadow 


1  1J«ii.i: 


Hpp«  half,  Mftbai^  'Aw iMVU^vQua— >»•'&« ^»9  iS.«n«.»^™Jw 
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«'ffi" 


bonld  do. 


1   tho 

•Impleit  form  of  flonrea;  hut,  of  Doone,  there  may 
lie  oomponnd  Seinre»,  in  which  tha  fignre  is  not 
symmetrical  on  my  diameter;  bat  by  cari^fnlly 
tnminE  Tonnd  the  epeculiun  >  little  st  a  time,  at 
•hove  directed,  end  testing  utter  each  move,  the 
real  ohaiacteT  of  the  Sexnre  will  become  manifest. 

I  may  here  explain  that  the  shadings  in  the  Figs. 
1  and  2  repreaent  the  way  the  ahadowa  sbonld  be 
•een,  u  required  by  theory,  and  woold  be  actually 
Men  if  the  flexure  were  great  eaongh  ;  bat  inacta^ 
practice  the  fleTaio  is  never  go  much  as  to  allow 
the  shading  from  L  to  the  horiiontal  line  to  be 
jatenAe  enongh  to  be  seeii  when  the  abadow  hu 
only  reached  the  centre  nt  the  stiecnlum,  aa  abown 
In  Fig;s.  1  and  S.  Nor  will  the  thin  streak  of  light 
from  O  to  the  horiiontal  lino  be  viaible,  JtbHingao 
faint  aa  to  be  confounded  with  the  adjacent  darker 
ehsidiog,  BO  that  in  ali^^ht  flexure  the  shadow  leema 
to  eomnience  at  O  and  end  at  L  when  the  shntter  is 
Italf-way  acroas  the  cone  of  raya;  but,  of  courae, 
t^e  shadows  alter  all  the  while  the  abutter  is 
paasing  acrosa  the  oone  of  raja.  The  hgurca  only 
lepreseDt  the  ahadews  in  one  poaition  of  the  ahntter ; 
the  amnl^ni  must  etndy  them  in  all  positions  of 
the  abutter.  What  1  have  ivritten  will  direct  hiai 
how  to  proceed ;  the  more  specula  ho  teals  the 
better.  And  with  pTaclice  ho  will  get  cerliinty  nnd 
CDDlideDce.  H.  A.  WaBBsU. 

Addenbroolc  Villa,  Love-lane,  Stourbridge. 

HYBEADXIC  RAMS  :  ACTION  OF  THE 
OPBNINO  OF  LIGHT  WASTEVAI.VE 
EXPLAINED. 

[200^8.1—1  HAVE  noticed  that  "  W.  A.  S."  all 
through  hia  letters  seems  to  entirely  igniire  the 
idea  Uiat  rama  will  work  when  tho  waale-valve  ia 
made  to  balance  the  statical  prcaanre  in  the  trunk 
o£  the  ram.  VTby  he  does  this  I  cannot  nndcr- 
■tand,  u  it  is  a  certainty  that  there  are  rams  to  this 
day  made  to  work  as  they  were  originnlly  intended 
tfl,  TLi.,  with  heavy  waste  valvea,  and  the  follow- 
ing, in  his  letter  (So.  511969)  is  one  part,  which  I, 
ks  before  said,  have  taken  exception  to,  viz. :  "  It 
is  indeed  marvelloue  that  so  admiiablo  a  machine 
ahoold  ha  ve  been  ao  much  neglected  by  our  writers  on 
bydraulics."  I  do  not  wish  to  be  at  all  personal  to 
"  WT  A.  a."  tut  really  he  must  pardon  me  for 
stating  (Jiat  the  actiou  of  the  hydraulic  ram 
has  been  over  and  over  again  thoroBghlj  explained 
*""    English    authors,    and     the    principli 


chuose  (to  n 


'■  1^1  give  to  the  world  lie  secrets  of  their  succeaa,'^' 
which  I  sny  is  Do  aecrel.  Strictly  apeaking,  ao  far 
u  regards  the  original  queation  upon  the  subject, 
liy  a  "  Melting  Mechanic,"  if  it  is  the  cause  wfiidi 
'  -■      I  do  not  see,  with  all  our  letter-writing. 


e  question  yet  answerei 
Bwerthis  q--'^  -  '-  - 


?..l=t 


c   did  1 


__    ___         .  .    __     _       ._    —       BvlSently 

"Melting  Mechanic's"  ram  has  two  waste- 
Valves  ;  but  we  will  treat  the  machine 
u  having  only  one,  and  that  being  of  the 
tighl-vah-e  dasj,  say  a  SJin.  valve  weighing 
only  21b.,  and  working  under  a  13fl,  head 
trf      wal*r.      This     is      something      definite      to 

Kupon.  Now,  suppose  the  trunk  of  tho  ram  to 
ila  proper  length,  vii.,  sixteen  times  longer  than 
the  height  of  the  fall  of  water,  and  its  diameter 
two  thirda  that  of  the  waite  valvo;  here  we  have 
a.  4in.  trunk  192ft.  in  length  ;  Ibis,  though  appar- 
ently long,  is  the  exact  length  which  the  trunk 
should  be  for  this  amount  of  fall,  and  is  an  item  in 
ram-making  which  I  myself  established  in  the  year 


Sow  a 


faces  of  the  pipe  wit 
>f  iron  throagh  air  sui 
1  long  rope.      It  is  a 


e  tilled  with 
;ient  M  toe  water  to  bo  1,0241b., 
■eight  to  have  acquired  the  velocity  due 
to  the  head ;  what  will  be  the  power  of  the  blow 
Btmclt  upon  the  face  of  the  valve  when  thta  weight 
ia^aais  the  oaae  in  the  ram,  instantly  arrested? 
This  requires  your  particular  consideration^re- 
member  yoar  weight  ia  1,0241b.,  and  the  velocity 
sidded.  Row,  von  must  remember  that  water  is 
very  elastic,  and  slightly  compresaiblo,  and  that  tho 
puticlea  glide  over  the  sntfacca  of  the  pipe  with 
perfect  freedom,  aa  a  bar  of  -—  ''  - 
pended  horiaontally  from 

eatabliahed  fact  that  water  

the  chief  point  now  to  consider,  feuppoao  the  above 
weight  of  water  to  be  ia  motion,  and  the  valve  to 
suddenly  close  {  the  water  iUinif  iinpaumlt.!  in  iht 
pipii)  under  the  valve  face  meets  with  a  sndden 
tesistance  and  beoomos  slightly  compressed,  and  it 
ttlao,  being  very  rloJlir,  nhoundi  from  under  the 
head  of  the  valve  as  a  ball  would  ;  which  rebound 
or  recoil  puts  the  whole  of  the  water  within  the 
trunk  into  h  backward  motion,  and  sufficient  to 
produce  a  partial  vacnum,  when  the  valve  in- 
■tantly    drops    in    weight    equal    to    Iftlh.  to  the 

Snare    inch,    plna    weight    of    valve.       Speaking 
partial    vacua      in     watar      pipes,      1     have 
aiaiv   timer   dnwu    ny    naden     BttoDtioB    to 


the  rattling  of  water  when  in  any  way  suddenly 
arrested ;  but  I  ahould  here  perhaps  aay  that  tber 
are  two  ways  of  producing  this  sound;  one  bein 
due  U>  the  before-mentioned  cause,  and  the  otht 
to  another  way  of  creating  a  vacuum — viz.,  b 
instantly  cloaing  a  valve  behind  a  colnnm  of  watc 
which  doea  cot,  like  the  ram  method,  inatantl 
cause  the  column  to  stop  in  it*  forward  motioi 
>ut  producGB  a  vacuum  according  to  the  weight  of 
valer  in  motion,  together  with  the  amount  of  the 

1   passing 

_y  arrested. 

the  water  docs 
when  suddenly  arrested. 

Now,  this  simple  question  about  the  action  of 
the  beat-valve  is  deGnttely  answered.  I  suppose  1 
most  answer  the  queitiun  asked  me  by  "  W.  A.  S." 
respecting  the  Bin.  valve  and  the  flft.  head  of  water; 

shop,  but  only  theoretically. 

In  the  first  place,  theoretically,  the  area  of  a  6in. 
valve  can  be  worked  out  aa  follows ; — vis.,  square 
the  diameter  of  the  valvo,  and  multiply  this  by 
■78.')'],  which  will  give  the  area  li-ilUxa. 
Ciaraple,— 6in.'  =  36  x  -7851  =  28'2744. 

Kext,  for  tho  weight  of  the  valve  we  must  know 
the  weight  of  the  water.  Say  that  a  32ft.  column 
of  water  equala  lalb.  to  the  square  inch  (some  aay 
natt.),  then  a  fift.  column  of  wntcr  eqaajs  a-3ja7Ih. 
per  square  inch,  which  wUl  give  for  the  liin.  valve 
a  weight  of  Gli-2liii7I12aib. 

Perbapa  "  W.  A.  8."  ia  n.it  aware  that  the  heai-j 
wnste  valvea  work  belter  under  certain  heads  of 
water.  Will  "  W.  A.  S. "  kin.Uy  examine  the  first 
three  ttema  in  my  table  of  the  light  wasle-valve'a 
action,  which  I  forwarded  fur  lust  week's  issue, 
and  give  OS  hi»  view  why  we  get  Tin.  jet  for  the 
9ft.  trunk,  and  as  many  feet  for  the  SHft.  trunk. 
Of  oourao  I  ask  "W.  A.  S."  for  his  opinion  as  an 

I  noUoedthat"1V.A.  a.,"  in  his  letter  (349-H) 
speaks  of  experiments  made  on  Dougl.-is's  ram 
witb  a  glass  liead  to  show  the  amount  of  recoil,  and 
he  states  that  the  recoil  is  less  when  the  water 
has  no  chance  of  exit  into  the  air-ball  (air- 
chamber).     This  is  only  natural,  because  when  the 

.__    j_   ._   pj^y  upon   a  more  elastic  an b- 


e  than 


itaeK.t 


pressible  gives  an  additional  spring,  which  allowi 
water  to  take  a  longer  swing,  and.  tike  a  lengtbt 
ilonk    pendulum,    the    waste  vol ve     ia    naturally 

^"wcr  In  action;  but  ^-'*--  --- — --'■'-.■--  --  •-- 

my  experiments  c 

;  recoil  reduc. 


tube  or  hole  and  aet  the  ram  in  motion ;  tbie,  in 
proportion  to  the  eiie  of  the  hole,  will  interfere 
with  the  amount  of  recoil ;  but  inatead  of  the  hole, 
insert  a  piece  of  tabe.  say,  6in.  long,  and  half  the 
diameter  of  the  trunk,  so  as  to  form  an  air-cham- 
ber, and  yoD  will  find  the  recoil  wonderfully 
increased. 

"  W.  A.  S."  apaaka  of  a  certain  amount  of  extra 
recoil  being  ^ven  when  the  ur-ball  (air-chamber) 
was  used— VII.,  2iin. ;  but  by  plugging  the  water- 
way into  the  air-ball  the  recoil  was  reduced  to 
IJin.,  which  clearly  showed  that  tho  valve  to  the 
air-obambcr  allowed  the  water  to  back,  which, 
in  some  hadly-wa^e  rams,  is  of  groat  importance ; 
yet  in  his  last  letter  he  oaos  these  words  :  "The 
cue  of  a  ram  working  into  on  air-ball  and  doli- 
t 1  tL —  .L..  _*  -  ram  working 


ass 


e  form 


icity 


._  the  aamo  extent  be  called  in. _  ,_,..  .  ,_. 

in  my  experience  with  the  American  ram  ('^4944) 
the  recoil  waa  decidedly  greater^i.e.,  with  leaa 
help  from  ol&sticity  Uiere  waa  a  greater  recoil." 
This  Bccms  contradictory,  because  instead  of  leas 
elasticity  ho  actually  gets  morc—vii.,  from  Iht  air 
iiimriioiicil  in  llit  air-chambtr,  the  air-chamber 
valve  not  being  able  to  imprison  all  the  water 
which  at  first  advanced  into  the  air-chamber; 
therefore  "W.  A.  S."  in  on 
admits  that  a  greater  recoil 
water  is  aSeoted  from  the  air-ohamber,  and  in 
almost  the  same  breath  he  aays,  "with  less  help 
from  elasticity  there  was  a  greater  recoil."  I 
should  say  that  this  waa  not  intended.  There  ia 
alao  another  peculiar  remark  in  "W.  A.  S.'a"  lost 
letter.  I  refer  to  his  words,  "  I  shoold  dis- 
pense altogether  with  the  secondary  air-chamber, 
also  with  auoh  abominationa  as  springs  to 
aaaist  the  drop,"  which  I  take  exception  to 
(or  the  following  reason:  that  my  experi- 
ence with  John  Blake'a  patent  rama  tcUa  me 
that  the  spring  ia  a  wonderful  improvement  to- 
wards maintaining  a  continuous  reooil  in  the  ram, 
which,  under  certain  conditiona,  I  am  prepared  to 
prove  will  cause  the  ram  to  work  when  all  other 
contrivances  have  failed,  and  I  would  ask 
"W.  A.  S."  whether  he  has  seen  the  practical  eS«et 
of  rama  working  with  Bpringa  and  oompand  them 
witli  those  working  withoat  7  I  writ*  thii  for  the 
simple  reason  that  "  W,  A.  S."  la  tba  fint  mu  I 
have  met  in  my  travsli  who  hu  (aid  that  thiate-' 

\ 


practically  speaking,  as  useful  an  addition  f<J< 
assisting  recoil  in  some  easea  as  waa  Montgolfier's 
waate-valve  to  Whitehurst's  maohineforprodueiBg 
continuouB  action.  8o  far  a«  proving  the  amoont 
of  reooii  I,  in  conclusion,  should  remark  that  any- 
one can  prove  the  amount  of  this  in  a  far  eaain 
manner  than  by  the  use  of  glass  tubea.  I  gener- 
ally do  this  by  the  use  of  cotton  Vfaate  or  lamp- 
wick  tied  upon  the  end  of  a  atick  and  placed  at  th* 
entrance  to  the  trunk-pipe,  which  will,  if  hddal 
the  opening,  wave  backwards  and  forwards,  lod 
indicate  the  amount  of  reooil  far  better  than  tb 
DEC  of  pressure  or  vacnum  gauges,  or  even  beadi. 
Id  fact,  no  one  can  arrive  at  the  amonnt  of  nmi 
by  the  uae  of  the  before-mentioned  gauge,  fat 
the  simplo  reason  that  the  recoil  ia  materially 
affected  by  such  apparatus,  proportional  K 
the  water  way  to  the  apring  tube,  piston,  of 
diaphragm  of  tho  gauge,  and  the  bead  will  not 
move  with  the  accuracy  of  the  lighter  sabstawe 
which  I  employ— vii  cotton  waste,  or  such  like 
light  substance.  In  fact,  I  have  within  this  IsM 
twenty  minutes  tested  the  efiect  of  the  thm 
methods  on  a  trunk  pips  4.ift.  long,  with  a  &Urf 
about  3ft.,  and  I  produced  a  reooil  of  1 2in.  by  tbs 
ootWn  waste,  which  by  the  gsngie  registered  fro» 
I'lin.  to  oin.  only,  and  with  the  bead  Sin^  showisi 

the  gauge  and  aleo  the  bead.  Of  course,  I  at 
remark  that  my  ram  which  X  mode  this  lesl 
hod  the  water  way  to  the  air  cbaiuber  valve  ihsl 
off,  as  at  Pig.  378,  in  my  "Practical  SoI«  Hi 
Plumbing,"  and  an  air-pocket  or  chamber  iid 
near  the  waste  valve  for  thesulepurpose  of  usiiiiif 
to  produce  th  j  long  recoil.  Perbapa  "  W.  A  S. 
will  be  inclined  to  think  that  I  am  munrtsrilT 
interested  in  rams,  my  having  spoken  of  xbi 
immediate  teat,  or  by  my  reference  to  Biake'i 
patent  ram  ;  but  this  la  not  bo.  as  previonalv  in  W 
"  Practical  Sotes  on  Plumbing  ■  1  eipluned  that  I 
had  retired  from  the  manufacturing  department  ii 
1876,  thoogh  I  am  at  any  minute  in  a  posiliMi  U 
test  the  action  of  a  ram  with  any  fall  or  length  ef 
trunk,  and  working  under  any  conditions.  It™? 
that  I  have  now  satisfactorily  to  "  W.  A.  8."  »W 
lufflcient  for  him  to  see  the  cause  of  the  recoiL 
F.  J.  DaTiM. 


[2.-J029.]— It  strikes  mo  that  there  is  one  ^I^ 
ment  concerned  in  the  recoil  of  a  ram  that  "  all 
of  your  correapondenla  seem  to  have  OTerlooked- 
vii-  when  tho  shook  takes  place,  it  lift*  the  vilii 
in  delivery  pipe,  and,  in  forcing  in  its  cliargti 
lifts  the  column  of  water  in  said  delivery  py«,  la 
the  valve  is  shut  by  the  return  of  said  colanm.  x 
with  or  without  an  air-chamber,  tb is  valve  mosth 
violently,  so  to  speak,  opened,  and  violently  sk* 


and  this'  I  tnke  tc 
portanoe  than  the   {query,  in   a   practical   tmi 

..J ; p  .!.„  pipes,  and  oontraetioi" 

A.,  Liverpool 


[a.WaO.]— SISGE  I  wroto  my  last  lettertojw 
upon  the  above  subject,  I.  by  hunting  iip.lisn 
met  with  one  of  my  old  pocket-bonka,  which  oiB- 
tains  some  very  interesting  notea  about  the  ictia 
of  Ihe  wasto  valve,  alao  the  strength  of  the  impaO 
ander  different  heads  of  wator  and  lengths  rf 
trunk  piping;  and  as  the  same  have  not^bsa 
publishwl.  I  think  now  ia  the  time  to  do  bo,  espedilll 
as  BO  much  is  being  written  upon  the  war-  -■'- 
queation. 

In  the  first  place.  I  should  say  that  these  expcB- 
mentswere  carried  out  at  Well  House.  Vusnjl- 
hill.  Homsey,  by  mvself  in  the  year  1868.  Mtoli 
ram  which  I  fixed  there  for  Hi.  C.  Nicholson.  JJ. 
but  which  was  some  years  afterwards  done  an^ 
with  when  the  street  water  w.is  to  be  hod. 

The  ram  which  wo  experimented  with  wtsDi] 
malie.    The  trunk  and  pnlae,  or  waste  vilr*. 


two  or  three  kinds 
which  these  experiments  were  mads  being  the 
conical  spindle  valve  only.  The  ram  here  reterrri 
tu  is  simply  the  trunk  body  waste  valve,  and  i 
jet  pipe  fixed  on  the  top  of  the  body  where  the  sir 
chamber  valve  is  nsudly  liied,  which  enabled  w 
to  test  the  working  with  better  resulta  than  1  coolJ 
with  the  air-chamber  Qxed. 

The  table  on  next  page  will  explain  itaelf  if  rtad 
with  the  notea  below.  Of  ooume  I  unly  give  po" 
of  the  original,  aa  to  seid  j-oo  everv  experiment 
would  occupy  two  whole  -»  of  the  ■■  E.M.'  f« 
no  purpose. 

BXFLAKATION"   OF  C  ■'  '  F   TABLE. 

•1.  Thevalvewill  always   .,    u.  I.uv  not  aliBt;  if" 

did,  it  was  very  unc;  tint  m:$mhan^mr 

would  remain  ao.  i  ^  * 

i.  Vary  strong  jet.  ^-'•u 

8.  Very  nnoerUin— will  n-  -    •tn'^ 

and  then  stop.    So  >l  '.^n. 
i.  Works  well  with  jet  on  ^    :I  h, 

valve  dow"  i, 

S.  Talw  will  ^ 
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T.iWniootTieat. 

8.  BMt-nlrg  leqoii 

9.  Stop*  with  nlTt 
JO,  Terrrcgul&riD  it»  beat,  juid 


good  poll  Qp  to  atop  it. 
;  (all 


v&ved  bkck  Im.  in 

t,  Continooiu  ia  tction. 

I.  Vtrj  nnoertain  in  ictJon. 

I.  Pine  jet,  for  wi  small  a  lift,  doea  good  work, 

*nd  rflTT  tegulsr  ;  with  little '- 

L  Snoki  buk  4in,,  also  n    ' 


nukea  a  good  eack  at  the 

bit. 
I  per  minute,  and  then 
thai 


pipe,  quite  aadiblt, 
.-.,  beat*  per  minute, 
double  {  there  alio  appej 


douuiB;  uiere  aiio  app 
rebooud,  very  irregnlar. 


I.  Ver^  good  and  regular,  regurgitation  or  raooU 
4m.  i  powerful  jet  movea  the  pip«, 
and  air— if  Brmly  fixed  it  beata  28  onl' 

\  Vtrj  good  and  regular. 


U.  Will  not  work  with  the  ;et  open. 

t7.  Will  not  work.  Talve  will  not  open. 

(8.  Waite-Talve  Sied  horixontally,  ^in.  lift,  when 
puahed  open  it  clones  with  Uiieo  inapa  or 
raooili  twioe ;  gometimes  it  will  reeoil  five 
timei,  and  eloas  after  quiekened  aCrokei. 

».  Worla  very  well  with  regular  beats,  and  good, 
■tnmg,  thick  jet ;  Uie  recoil  is  inteose. 

NX  Strong  beat,  bat  rtope ;  no  oertainty  of  action. 

11.  Beat  well  and  regular. 

II.  Powerful   and   irregnlar,   went   down   to   28 

IS.  Powetfnl  beat. 

•*  — d  »8.^  Very  regular  and  good  rosnlte  ;   alto 

WonadwcU  with  air  in  plug-pipe  instead 

"'*ite,iriildi  aot«d   a*   the   leooud  air 

■i<'  %  give  a  long  iMnD,  wUA  waa 


r   from   the   jet   tnb« 


iUeU,  proving  how  eaij  it 

williin  the  trunk  of  the  ram  in 
tl.  The  valve  wHl  jiut  riae. 


U.  I  pnt  a  }in.  indiambber  tube  over  the  end  of 
the  jet  pipe  to  prove  the  height  to  which 
■ported  water  from  jet  would  riie  withoi 
valve  to  keep  it  in  t£e  tube.    The  effect ' 
that  although  thi 


from  jet  into 
ru  inuj  fioK  tube  itaelf,  WB 

impact  very  coniiderable.yet 

the  draw  from  the  recoil  will  take  all  thii 
wat«r  back  into  the  body  of  the  ram:,  or 
even  more  if  put  into  tie  tube  when  stand- 
ing about  half  tlie  height  of  the  fall. 

4&.  The  }et  tube  or  pipe  ahoutd  be  fixed  as  near  to 
the  waate  valve  as  oonvenieut,  and  the  jet 
kept  aa  near  to  the  bodj  of  the  lam  a*  can 
be,  showing  that  the  air-chamber  valve 
ahonld  not  be  fixed  too  high;  llitntarcrlo 
tit  bods  of  ram  i\t  btlltr  tht  raali. 

46.  When  we  had  46ft.  of  trunk  and  Sft.  fall  the 
waste  valve  (with  jet  open)  worked  32 
atmkes ;  but  on  olosiug  jet  it  worked  abont 
48  etrokes,  showing  that  the  stronger  Uib 
pressure  in  air-chamber  the  faster  will  be 
the  action  of  the  waste  valve,  notwithstand- 
ing Uie  lift  of  the  waste  valve  remains  the 
same.  P.  J,  Savie>. 


EEPLIES    TO    QUERIES. 

•»•  In  thtir  emwtn,  Cvrrtipendtnti  art  rttpttt- 
/kUp  rtqiuitad  la  mention,  in  (of  A  iiutatut,  lA#  lilU 
andmmttr  <if  l!u  gmry  tuktd. 


1  will  endeavour  to  make  this  cleai 
The  travel  of  a  valve  is  generally  twice  the  throw 
of  ecoantrio,  bat  sometimes  a  lever  is  iutrodnced 
between  the  eccentric  rod  and  valve  rod ;  this  seems 
to  be  so  in  the  first  cue  yon  mention.  Lesd  iin. 
means  that  the  steam  port  is  opeu  au  eighth  of  an 
inch  when  the  piston  is  only  JDSt  going  to  start 
from  the  same  end  of  the  oylindsr  to  which  the 
port  beloDg*,    (See  sketch.) 


soluble  In  aloahol,  ether,  bimlphide  of  carbon, 
beniene,  and  acetic  acid.  The  querist  will,  perliaps, 
see  what  he  can  do  from  th*  above ;  but  praotioaU; 
creaaote  is  not  soluble  in  water. — 8.  B. 

[67661.]^— OhemloKl  (U.O.)— When  caldan 
hypoohlonte  is  mixed  with  oxuio  acid  in  aqneoni 
eolation,  carbon  dioxide  is  evolved  and  oalolnm 
chloride  formed.  The  eqnation  would  be  «omc- 
what  al  follows — ■ 

Ca(0Cl),+  !{^^3  =  C»C1,+4C0,+2H,0. 


143 


160 


lit 


176 


some  of  tile  oaloium  hypoohlorit 

excess.— Wu.   JOHN    OBEY,    F.C.S.,    Analytical 

Chemist,  Hewcaatle-npon-Tyns. 

rS7714.]— ainelna  BteeL— Try  dipping  endi  in 
oil  before  immersing  in  lead  bath, — 3.  It. 

[57727.1— KMnMo-Xlvotrio  lUohlnM.— The 
machine  described  in  the  Ko.  for  Nov.  7th,  I87B,  is 
an  electro-magnetic  motor  deviled  by  Deprei.  If 
you  want  something  for  shocks,  you  wonld  do  wdl 
to  try  another  device. — RiCAKdo. 

[57728.]- Printer'a  Ink "  W.  H.  T."  can  pro- 
cure illustrsted  descriptions  of  machines  for  ^ud- 
ing  colours  from  the  makers.  I  think  that  in  the 
eihibitiou  just  closed  there  was  only  one  machine 
of  the  kind.- S.  K.  E. 

[STTRO.]  —  IdJLtcm  lUcroacopa. — Presuming 
that  this  querist  wants  a  lantem  micioscope  (not 
a  micTo-lantcm),  I  wonld  suggest  that  he 
^ould  look  up  his  hack  Dnmbers— -Kc.  095,  p.  162, 
whereip  he  will  lean^  that  there  arc  many  waj's  of 
making  a  lantern  microecope,  and  Nos.  1026 
(p.  2S9),  and  1028,  in  which  Hr.  Lewis  Wright'* 
device  is  described.— S.  R. 

[67784,]— LathB  Flywheala.- "  H.  C.  B,"  ] 

" '1  take  me  ' ' 

Now,  on  r. 

my  first  oc 


,     B,"  p. 

207,  appears  to  take  me  for  a  neophyte  as  regard* 
the"a.M."     " '— ^^-. V-    ■ 


iug  to  my  notes,  I  find 
nunicaiiun  to  "  Ours  "  was  in  the 
year  1872,  and  as  1  have  taken  it  regalBrlysinoethat 
time,  I  am  perfectly  aa  fail  with  the  pros  and 
cons,  of  all   contributors.     Bat  amateur  arrange- 

...       thing,  and  practical  mechanica  are 

something  different,  and,  as  an  illustration,  I  may 
*         '  w   the   case  of   "O.  J.  L."  teaching 

iw  to  sqaare  up  a  scantling,  by  going 

continnoualy  around  its  sides  witii  a  square,  when 
any  practical  man  must  know  that  no  square  ia,  or 
perfectly  sqnare,  and  that  he  never  did, 


The  eccentricity  or  radius  of  an  ecceu' 
mentioued  by  you  is  the  distance  of  the  m 
the  eccentric  from  the  centre  of  the  shaft  tt 
it  ig  keyed.    Then  as  the  shaft  revolves,  th< 

trio  centre  naturally  describes  a  circle,  thedi 

ii  which  is  twice  the  distance  from  eccentric  centre 
'j>  shaft  centre.— Bowling. 

[67358.]— Pattlnr  Bui 
Bollera. — Qive  the  bars  plenty  of  room,  not  less 
than  ^in.  toafoot  each  wsy;  if  they  fit  tight  when 
cold,  they  will  either  lift  up  in  the  middle  or  bend 
■■\k  a  rainbow  when  hot.-^.  R.  D. 

[57459.]— Ill temadl&l   Sngln*.— The  sketch 
Bvera's  book  teems  to  me  to  be  self-explanatory, 
There  should,  however,  be  a  joint  in  the  piston- 
rod  jnst  above  its  connection  with  the  piston. — 
BOWLINQ. 

i57GI8.]— !«•■  of  Tute.— Many  thanks  to 
edious  "  for  his  notice  of  this  query.  It  was 
aot  caused  by  the  complaint  named,  but  simply 
from  leiposure  to  damp.  I  can  tell  the  articlee 
earned  well  enough,  onlv  I  have  a  more  distinct 
taste  of  them  at  one  time  than  another.  The 
Hcnse  appears  to  be  most  lost  regarding  the  Savour 
i>f  tobaciw,  which  haa  not  much  favour  with  me 


ohlige.- 


•ota)  in  warm  or  cold  water.  Creaaote  ia  only 
(W  tolnble  In  water,  but  dissolves  in  solutions 
■uted  alkalies  and  of 


or  will,  Bucoeed  in  planing  any  pieoe  of  wood  (O 
acourately  as  that  a  sijnare  would  coincide  with  iti 
starting  point  if  carried  continuously  around  the 
timber.  I  will  ventuie  to  assert  that  "  O.  J.  L." 
has  not  a  square  in  bis  possession  that  would  stand 
any  reasonable  test  ai  to  its  truth.  Now,  as  to  fly- 
wheels,^ I  sgree  with  "J.  K.  P."  (letter  25002,  p. 
223).  My  lathe  is,  aay,  6in.  centre,  flywheel,  say, 
26in.  diameter,  and  weight  1  judge  about  901ti.  io 
1121b.  I  may  here  give  a  wrinkle  to  those  whoara 
open  to  learn.  Drill  the  centre  holes  in  cruik  shaft, 
say,  tin.  deep  by  iin.  bore,  and  when  putting  in 
position  GU  np  with  neatsfout  oil,  and  get  quickly 
f-*"plaoe,or'—  ......  t 


Many: 


a  soaked  piece  oj 

"^ »e  it  issog 

o  the  interior.    Finally, 


„ admittance  __  

I  would  like  to  ask  "  J.  K.  P."  it  he  does  not  pT»- 
fer  a  connecting-rod,  with  a  piece  of  hard  wood  on 
the  end  grain  in  it,  to  the  large  pulley  and  ohain 
for  the  crank  connection  to  treadle.— A.,  Iiiver- 

[£7787.1— Bluohopp  a*a-Xiwlae.— A  water 
wu  ronnd  this  engine  would  not  be  appreciated  by 
hv  inventor,  tor  the  engine  is  supposed  to  be  d»- 
ligned  to  do  without  that  serious  souroe  of  Icasr- 

[5T748.]— BoTliiK-~-This  qcerial  should  nsa  a 
boring  tool  known  as  a  diamond  borer.  The  head 
is  eet  with  bits  of  bort,  which  will  cnt  Into  any- 
thing he  ia  likely  to  meet  with.  An  improved 
method  of  setting  the  diaaondi  in  the  head  will 
be  fonnd  in  No.  603,— Ndn.  DoB. 


Sa  «^ -DMMaazi  ^n  ^ims&.' 


ENGLISH  MECHANIC  AND  WORLD   OF  .SCIENCE  :   Kq.  1.07$. 


Not,  go.  iMfc 


»ight  to  ligh t.  Thia  ia  hy  the  statuW  2  Bnd  3  Wm.  I V. 
o.  "I.,  lec.  a.  Ab  regardB  liuid  iwel/,  twuWe  jeari' 
wiaaeBBinQ  is  now  tnfficicnt,  by  virtue  of  the  Heal 
PropeTtf  Limititiun  Act,  1874^-KappA. 


167790.1— Buity  BoUer.- 


w  t'he '^l^ 


•i'.    . 

of  oil  nilcd.  It  is  lbs  miitare  ithich  ia  heut«d  to 
400°  F.,  sod  the  pipen  arc  left  in  till  of  uhout  thi 
lamo  tcmpeTBturc,  ^ndtheu  olloweit  to  dry* 


Smit 


tlie' 
ith'B  patent 


.    ..      .  lability  of 

rr;  but  I  think  it  would 
.Esnttutc.  It  ia  Dc.Angus 


-Wher 


[S7fl06.]— LagaL- 
EJTra  tu  1  wife  fuT  life,  uiu  eui 
oiDgbteT  >btulDt«ly,  it  ia  uiual  . 

me  or  mare  truateea,  the  irif  e  bsiog  mad 
only.    If  the  querist  is  contemplBting 

a  will,  he  '      '        ' 


ufterwiudB  to  1 


from  dnjng  ao.     It  ii 
cxpcuae  of 

nnodred  ti 


respectable   i 

a  as  muuh  ahonld  be  Hpent  after  1 
"   ■     ""igalion,  which  ir  "--    — 
ll-makii 


nno  of  amateur  wilT-makiiiB.— KAi'l'A. 
[57810.1— Dynamo.— To  Mn,  HoTTOXE.— The 
dynuno  uiat  I  have  made  ia  the  ume  ua  dLiciibed 
by  yuu  in  1IXI7.  only  I  have  made  it  tmallcrj  being 
3m.  wide  by  liiin.  biifli.  the  pote  piecea  beiugSin. 
high,  and  the  anna  8in,  Ihiik  by  IJiu.  thick,  made 
oat  of  aaft  eaat  iron,  nud  the  armatare  beintc  Tfin. 
di&m,  by  ain,  wide,  lin.  thick,  with  twelve  coga 
made  of  cast  iino  and  wound  with  ^{Ib.  of  Ko. 
18  o.c.  wire  wimud  in  twelve  sectiona,  ^llft.  in  eaub 
aeotinn,  and  the   fields  are  wound   with  101b.  of 

ponnd-wunnd  machine,  and  (o  ukc  No.  l>i  at 
aeiiea  coila.    Sn  if  it  will  nut  be  a»kin);  tai  i 

.nd  kindly  ohlige  mc  witl 


Gad  that  the  reaistauce  is  very  diScrent  when  the 
armature  is  running,  to  what  it  is  when  it  ia  still. — 
8.  Hot  TO  KB. 

[67W04.]— Dynnno.— To  MR.  Eaveb,— I  am 
Sony  to  aay  that  after  carefully  reading  your  qnerj 
■  aan  see  nothing  that  will  better  yuur  machine 

nre  being  cast  iron,  hecomea  aaturated  very  qniekly. 
0  any  increase  in  the  power  of  the  F.  M.'s  will 
lavo  little  effect.  I  should  advice  yon  to  make  a 
lew  armature,  using  for  aire  wrougbt-iron  disci ; 
jvery  lin.  along  the  armatare  you  might  pat  a  cast- 
iron  diic,with  projeetinc  coga  on  its  periphery,  thia 
would  not  injure  its  elFicieacv.  and  woald  make  it 
much  easier  to  wind.— W.  H.  liAVES,  Coventry. 
[u7Sit6.]— BaltB  V.  Pulleys.  —  Put  powdered 
Bin  between  the  pulley  and  atrap.— BOWLIKG. 
[5783fi.]— BdtB  T.  PuUoy«.— I  have  for  yeara 
worked  belts,  and  the  best  thing  1  could  find  to 
keep  the  belts  from  alipping  vai,  as  soon  aa  they 
began  ta  alip,  to  bru«h  them  with  aoap  and  water. 
Then  put  a  little  castor  oil  nponthem:  it  will 
loften  the  belts  anri  cause  them  to  grip  the  far-  -•' 
n  drive  your  load  with  alia 


for  the  ah 

sketch,    and  with    the 

W.  U.  H. 


3,]— Gronimo   Dynamoa.— With  all  dnc 


d  Mr.  B 


differ  from  bim.  The  skcU-h 
dynamo  ^bich  at  present  time  ia  lighting  the  lamp 
under  which  I  am  writing  this  note.  Perhaps  Mr. 
Bottonc  has  not  notii-ed  that  the  aheteh  ia.  by  eome 
roiaohanee,  abown  upside  down,  and  appears  to  be 
inteoded  for  bdting  to  the  roof.  I  am.  however, 
■Iwaya  willing  to  be  inatmoted.  Not  having  hail  the 
■Hrteen  years'  eiperiinoo  of  our  worthy  friend, 
it  i)  just  possible  that  I  hare  mode  u  mistake. 
Meanwhile,  the  original  qneri)^t  may  go  on  with 
the  machine  in  the  cunfldent  belief  that  the 
machine  will  act  properly,  whether  the  »p<iko  la  at 
the  top  or  at  the  bottom,  providing  he  connects  it 
up  ao  that  the  current  fiowa  in  tho  dirvcUun  I  have 
apecilied.- W.  H.  Eaves.  Coventry-. 

[57818,]_L8B»L— If  an  employer  hul.id  a  sum 
of  money  as  lecurity  for  the  fidelity  of  an  emplr>}-e, 
and  then  becomes  bankrupt,  tbeemployi^  will  only 
rank  aa  an  ordinary  creditor,  and  can  not  obtain 
back  the  sum  dopuaiteil  in  fnll.  unlene  it  hua  been 
Bpccificnlly  appniptiatcd  by  the  bankrupt.  In  thi 
cose  in  question,  it  aeema  the  employer  ia  trading 
with  the  money,  aa  he  allows  four  per  cent,  interci" 
—Kapfa. 

L578-J''..]— ThB  "  Oanoita."- The  racing  aeasc 
of  1844  was  far  in  advance  of  prcvioua  veai 
Ctnala  has  won  about  t:8iiO  with  7  firsts  (i 
eluding  one  mil  over),  14  seconds,  and  S  thirds. 
JUarjorit  baa  twice  been  placed  second  and  once 
third  to  Gfoatn.  In  one  raue  J/nr/tyr;,'  ran  aahore,  or 
the  result  might  have  been  dilfercnt.  .lAiivV^ncr  has 
won  about  f!'t!l I  with  lOfirst*.  TeccondB.  and4  third- 
'  class  priaea.  Gi^tirita  baa  been  twice  placed  aecond 
and  twice  third  to  .Warjnrit,  im  haa  won  about 
£700  with  H  fira^  i  seconds,  and  1 1  thirds.  ««Hf  (o 
has  been  three  times  plooeil  second  and  onoe  third  ; 
Marjorie,  1  seeond  and  1  third  to  Irn.  IlKiatn 
baa  sailed  in  M  races— won  T.  lost  37 ;  Mannri. 
bas  sailed  in  :ifl  races— won  111,  lost  -JB ;  Ira  bai 
•ailed  in  ^~i  racea — won  8.  In-it  17.  Dimensions  ol 
AHfHd :— Overall  length.  lUft.:  Ii.  W.  L.,  81ft. 
beam,  Lift.:  draught,  Hft.;  onUidg  lead  keel 
70  tons;  racing  sail  area,  7,itHH:  tonnage  Y.R.A. 
SO-14.  tlinttl'i  ia  a  Ctnsgow-built  boat.  IShoU 
be   glad  to   forward   any   further   partionlr 

[ J78fi).l— KagnBto - Elootplo  atttchinB.— To 
Mu.  ItUTTOSE.— ■■  P.G.,  Humsey,"  is  uii..lakcn.  I 
do  not  mean  the  IJru^h  Co.'s  mu'hijie.  If  your  cor- 
tmpondent  will  turn  to  Dredge's  "  Electric  Illu- 
mination,"  he  will  find  described  and  figured  the 
■imaturc  in  question,  in  the  section  dovi:ted  to  the 
description  of  Siemens's  machines,  directly  after 
tiie  figure  renrea  tilting  the  winding  of  the  Alteneck 
tnnature.  (I  regret  that,  having  lent  my  copy,  I 
oannul  refer  thin  correspondent  to  the  enact  page.) 
With  reganl  to  "running  rtnistancc,"  it  means 
nmniiig  rekistauce,  and  if  your  correspondent  will 
test  Ih^^  re«i^tauce  of  any  armature  by  sending  a 
anrrenc  through  the  bruahea  (not  through  the  field 
jB^gnslt^  Booaeeted  with  a  biiiljte  and  ctiil^  he  mil 


.jnin,  an 
will  workbettcr  and  Instlonger.  If"  Unle  Spinner 
ill  try  it.  I  am  sure  he  will  find  it  answer  h 
reqoirements. — J.  L.  C. 

[B78D7.1— Indigo  Dyo.— The  beat  test  ii  as  fo 
Iowa  1  DiBBolve  some  osalic  acid  in  warm  watei 
let  it  eoul.  Pour  some  of  the  solution  into  a  te 
tube,  put  in  a  bit  of  cloth,  and  boil  over  a  spir 
""  '■      *11  bo  the  same  as  a  loi«-con- 

fxpoBure  to  aun  and  r,iin  on  the  roof^  of  a 
Ttiis  tflst  drws  not  burn  the  cloth  like  sul- 
acid.— Vgrax. 


belt  to 


r679!4.]— EivBtin*  Cblua,  Ac,— Thii  mU» 
t  was  tnOy  described  with  illaitrations  in  Ho, 
i8.  Also  in  No.  343.  Biaas  ia  the  material  |bw 
lly  used  for  stenoiU ;  hot  either  that  or  ttm  iiM 

n  bo  obtained  at  the  metal  dealer*.    Try  un» 

of  the  advBrtisen  in  this  paper,- SnK.  DOB. 

[57939.]- liOBaL- A  right  of  way  may  be  »fr 
quired  against  canal  authorities  aa  well  as  ag&^t 
ordinaiy  individnals.  It  would  seem  that  a  n^t 
of  way  has  now  been  established  along  the  towing- 
-ath  referred  to,  which  cannot  conaeauently  l* 
iwfully  closed  eicept  by  order  of  Qnirtw 
_ea«iona.  If  a  number  of  workpeople  are  afferted 
by  the  dnaing  of  the  path,  it  woold  be  well  worth 
taking  legal  advice,  as  whether  a  right  of  way  has 
■  has  not  been  acquired  depends  often  on  minf 
aestiona  of  fact  which  it  is  difBcuIt  to  get  at 
Lhcrwise  than  by  a  penonal  interview.^KAPPA. 
[57040.]— I«RaL — The  Erst  aection  of  the  Beil 
'ropertyLimiUtionAnt,  1874,  aaya:  "  So  pmu 
lall  make  an  entry  or  distress  ...  to  reeovtr 
ly  land  .  ,  ,  but  within  12  year*,""  *c_  aai 
.je  eighth  aeotiunssya:  '■  So  action,  suit,  or  olbtf 
prooewiing  ahall  be  brought  to  recover  miv  snio  li 
Honey  secured  by  any  mortgage  ,  .  .  butwiiiia 
_■!  years,"  4o.  By  the  operation  of  the  aection  firt 
quoted,  ii  would  seem  that  the  mortgagee  refemd 
to  bv  the  querist  has  lost  his  right  under  the  mort- 
gage deed  to  enter  upon  the  land,  or  to  aeU  itr---- 
his  power  of  sale;    whilat  the  other  aection 


n  thnt  ia 


iften  by  beginners  like  myself.     I  am  told  that 
,in.  spark  is  equal  to  B.M.F.  of  about  2,000  volts 
iDt  this.  I  expect,  ia  a  guei^s  only.- 
[.S7;ii5.]— Hot-oir  Enriao.— 1 
worth  the  drawing  of  a  hot-air  ec 


hibiti  ft 


imediea  ofa  mortgagee,  Ui.. 
le  covenant.  In  other  wori^ 
elect   on  bis  rlehta  for  n 


the 


"Sigmi 

on  tLs  other 


hia  let! 


query ;  and  thoDf^ 

-    admitted  it  is  e^ 

of    legal  rights,! 


naii.i    It 
to  Uke  ai 

„,v-a.^j  .-y  of  people   wno   no    not  aasen  mu. 
Jghtafor  18  years,  thereby  losing   them,  ■'Sem 
them  right."— Kappa. 
[f.TWi.]  —  DampInB  up   Fire. —  My  prnttt 

leChod  of  damping  a  stationary  plain  cylindnnl 
lioiler  isas  follows:— Thesteam  tu  beshatoSfm 
allpipcB,  to  prevent  waste  during  tho  tiight;  Hi 
greater  part  of  fire  (not  cinder)  to  be  Ann, 
-enough  being  left  on  one  side,  or  hack  of  grate.  T* 
.■over  the  fire  that  is  left  in  furnace  with  six  pt* 
shovelfuls  of  slack,  throwing  it  in  one  heap,  to  ti* 
you  may  clean  grate  in  the  morning  withoni  Hr 
turbing  the  lire,  and  when  cleaned  the  fire  is  late 
drawn  over  the  bars.  I  always  close  both  damps 
and  fire-doors,  or  the  slack  we  use  would  boa 
away  before  morning.    A  great  deul  dejitnds  nadl 

Iusiity  of  cool  or  slack  you  use.  At  tunci  myfa 
uee  not  require  cleaning,  only  the  first  time  mte 
morning  ;  but  wiUi  worse  material  it  will  lequrc 
cleaning  two  or  three  times  a  day. — FlREMA-f. 

m^e  for 
patent    keyway 


explaining  the  use  of  Ifl 
_.,  ...,  „  _„.s.  Addreaf— 21,  Belni* 
.,  &lasgow,  or,  care  of  Mr.  H.  Poths.  V 
Sugarluaf-oourt,  E.G.  The  price  of  a  aet  of  g»0(« 
from  lin.  to  lain,  is  about  £7.  1  have  no  inWrs* 
whatever  in  the  patent,  bat  recommend  it  hens* 
-'    good.     Patent  No.  4,98:'      " 


1881.— Howling, 

[5711J2.]— Blootr 


—To  "  KlG5IA."-t 
"  for  his  kind  rtrt 
u  say  I  bare  not  u 


,,  lo  doubt  a  I 

had  I  should  nut  now  be  troubling  hin 

the  "  1,400  ap.  gr."  should  read  1-400  ») 

I  right  in  supposing  that  if  lib.  of  niti 

give  11  ampins  for  10  boiits  in  a  certain  batioj, 

that  the  same  weight  of  acid  will  give  -lH  amprrt 

for  five  hours,  if  the  resistance  uf  that  baturv  ■ 

halved,  or  tho  plates  doubled  in  area  ?     Also,  if  I 

uie  M  pet  cent,  of  water  with  the  acid,  and  infresiH 

the  area  of  the  plates  t 

at  first,  would   the  so: 

23  amperes  for  five  hoi 

[^7nn7j  — BboniBlng    Ornamental    1 

work.— "T ho  ebony  appearance  is  produced  if 

of  a  Btain  ;  white  ahellac  is  the  varniiJi  W 


esult  be  obtaineif-o'i 


ir«4 

Jian^j 
empbyed,  but  fome  prefer  the  best  nW^f . 
varuishea.  Wbativcr  varniah  ia  aeleoted,  il  h<rUl  I 
he  as  near  as  pipsiUe  transparent,  aa  otli(!t»^^>irt  I -^ 
colour  of  the  work  will  appear  to  be  »*.*«*  I  . 


X' 

ludcl.    The  engine  should,  ht 
acket  round  the   top.  for  or  ^    . 

cngth  :  the  jacket  ia  not  shown  to  avoid  oompli 
ion  in  the  drawing.     The  tube   C  connecta  I 
displacing  cylinder  B  with   (he  working  oylindar 
A,  and  the  engine  is  set  in  motion  by  placing  eithar 
a  Bunaon  burner  or  a  spirit  lamp  under  the  ey- 
iindcr  B,  and  running    oild  water  tbmu^h  the 

S'  ickct.  when  the  bent  is  suflicient,  on  givmg  tlie 
y-wheel  a  start,  the  air  ia  alternately  expanded 
and  contrasted  by  the  contact  with  uie  top  and 
a  idea  of  cylinder  B,  and  acts  tbrouah  thatnbeO 
on  the  working  piiton  A,  .which  diiTet 
wheel^-J.  SUTCurvE, 


pcricnce  i 


almuat  to  the  ivit 
tion  of  the  stain 
cial  care  ahould 
Instead  of  stnini 
aivo  coats  of  traii^pi 
vamiah  (or  mure  p 
often  laid  upon  tht 
proceis  poBBcsiies  tiio  au 
speedy,  not  ucoupying  m 
qiirit  Tarnishing ;  bn^  on 
hardenlDe  of  the  Eum  pn 
'  entaring  t*  -nomii 


,n  ihieeooaU  «hould\:'=^*ih(  I : 
f  the  moat  transpaiei^fepF^i*! 

-jr  clooded  sppfflf^V  v» 
e  requited  t"  ■n'-r—.     fci 

^md,  if  rubbe 


used  in  Tubhin^ 
(he  wood  V 
arent  mbV' 


iS." 


V- 
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■  in  K  thin,  liud,  but  ysrj  brittle  ooatloe 
inrfkoe,  »nd  ta  vsry  roadilj  broken  and 

leBving  flpota  of  tbo  orii^iDn]  colrior  of 
tbut  cumot  properly  be  repaired.  ISbBllAC 

fcenertili}'  used  for  thia  fioiib,  and  is  pre- 
idding  to  it  drop  blaclc  or  perfectly  pare 
:k,  DoDtainiiie  no  grease  or  foreign  sub- 
Koient  to  make  it  perfectly  black.  Apply 
coating  of  this  to  the  work,  and  finiih  by 
.c  neoesury  nnmber  of  coati  of  biowa 
nd  inbbing  in  ttie  tuaal  iray. — J.  W. 

It 


'Ondoit  and  Nortb-Weatem  Railway  loeo- 
tbe  arrowa  denote  the  naiiiaffe  or  aahei 
the  cylinders  and  framing !  it  ie  rerj 
so  long  ss  the  anbea  do  not  olinker  and 
Lhe  paaaauee.  For  my  part,  I  think  it  in- 
rith  the  i&anght  by  letting  in  air  to  tbe 
.<;.— E,X-FlREMAK. 
]~BntBB  Mlxtora.— Ton  vant  rolled 
if  von  want  to  caet,  try  the  folio 
lib.  of  tin  and  Ulb.  of  UDC  M  101 
T.  P.  C. 

]— LimollBht  and  Lantem.— As  ready 
of  rotating  the  lime  cylinder  na  any  is  aa 
Uakc  a  ipiral  spring  of  steel  or  "hard 
irasfl,  «ay  of  No.  18  or  20  B.W.G- wound 
I  or  ,\  ipindte,  and  attach  it  to  the  lime 
ilatfonn,  aa  ihown  below.    As  to  the  tele- 


-.„ i  the  plan  of 

id  boring  tbcm  to  be  attended  witli  many 
a.  A.  B,  F,  G,  U,  L  and  J  ehow  the  luu&l 
arrangcinent.  it  F,  the  apiial  or 
inft  in  attached  to  tbe  rining  sorew  of  the 
dcr  plntform  ;  C  is  a  carrier  or  support 
ler  end,  into  which  ia  fastened  the  milled 
utton  D.  This  arrangement  is  simple 
nt,  and  allows  of  all  necessary  adjnst- 
O  aiusATOHE. 

— Telephone.  — The  nae  of  mctallii 
disca  in  telephones  ia  patented  ia  the 
er-«reepiiifr  term  "diaphraam,"  The 
tU  tutsettM  is,  Wbal  ii  a  duphiacm  ^ 
M«9dune  free  fn)mMtnt(l|Uii«Ui 


^'^f^ 


from  Mtmtdllili  i«  Uw 


•itamibim 


In  B  modified  form  it  isGillett'a  telephone — p.  1B6. 
—Nun.  Duii. 

[5790-1.]— Qaa-Bn^e.—Giveyoiirengine  more 
gas.  Tbe  end  of  the  pin  which  opens  gas  valve  is 
worn,-  solder  a  little  bit  to  the  end  a,nd  make  it 
longer.-J.  K. 

[aysaD.]— Aatronomlcal.  — The  following  are 
Ote  proper  motions  of  the  Btarg  Mr.  Ajkwright  asks 
for,  with  exception  of  5  Serpentis,  the  proper 
motion  of  which  ia  nut  given  in  Gledhill'a  "  Hand- 
book":— 

Star.  R,A.  N.P.D, 

liBijunlei +  (H)8"  -  0-2r 

P  SIT.  ai2  Libne...     +  0-0«6b.         +  1'73" 

85  Pcgasi  +  00n4».  +  MT' 

lUrajBMajorii —  {H)47b.  +0-28" 

),  Cassiopeiffi +  1-97'  -  0-496" 

~J.  B,  GOHE. 

[fiTSM.]— Hetnl  Bplnninff.— I  should  think  a 
amall  round  piece  of  iron  with  a  centre  to  it  with 
the  back  centre  pressed  hard  against  it  would  hold 
it  sufficient.  The  chucks  1  have  wen  osed  have 
been  boxwood,  and  the  tools  straight  bomishere  oi 
diSerent  ahapea.  If  you  are  a  novioe  at  it  I  am 
afraid  yon  won't  succeed.— Edwabds. 

[67099.]— Land  ftir  a.  Charity.— A  gift  of  land 
to  a  ohnrity  must  "  take  effect  in  poBscBaion  tor  tbe 
ebaritable  use  intended  immediately  from  the 
makine  thereof,  and  be  without  any  power  of  levo- 
cstion'^  (8  Geo.  II.  c.Bli.B.I).  A  gift  of  land  to  n 
charity  must  therefore  be  an  absolute  and  irre- 
vocable gift.  The  querist  ia  pcrhapti  airare  that 
there  are  some  few  institutions  to  which  land  may 
be  legally  left  by  will,  and  that  purely  pertoaal 
property  mty  bo  left  by  will  to  charitiea  to  any 
amount,  provided  it  is  not  directed  to  be  laid  out 
in  the  purchase  of  land,  for  this,  in  efleot,  would 
be  the  same  as  a  gift  of  land  itielf,— Kap^A. 

[68000.]- Faulty  Dynamo.— Wide  sliti  in  the 
oommotabir  would  acoount  for  something  of  the 
poor  working  of  this  machine.  I  should  think 
that  the  ininlation  ia  defective.  To  test  this, 
tonoh  the  irun  portion  of  the  field-magnets  with  a 
wire  attached  to  one  of  the  termmots  of  the 
dynamo,  while  rnnning.  If  it  gives  sparks,  tht 
machine  leaks,  end  cunnot  work  properly  until  thii 
ia  remedied.— 8.  BOTTONE. 

[63001,1- PlatlnB  Dynamo.— To  Mk.  Bot- 
TONE. — A  small  dynamo  would  not  do  this  work. 
Half  an  ounce  of  copper  per  16  minutes  means  a 
current  of  60  amrriires,  and  no  small  dynamo  will 
give  this.  Besides,  unlcas  a  number  of  carhoni. 
were  immersed  into  the  plating  bath  at  once,  the 
density  of  current  would  he  too  great  to  get  a  use- 
ful deposit.  The  best  result  is  ^ot  when  about  S) 
amperes  act  on  each  square  decimetre  of  surface. 
IS  you  wish  to  try  your  hand  at  making  a  small 
plating  dynamo,  get  a  set  of  7U-cnnd!e  power  cast- 
ings, with  loDiinstcd  armature.  Wind  lhe  arma- 
ture with  about  lib.  of  Hii.  Hld.c.o.  copper  wire,  in 
separate  layers,  bringmg  out  all  the  ends  to  attach 
to  one  cheek  of  the  commutator,  and  all  the  be- 
gianingi  to  attach  to  the  other  cheek.  Wind  the 
field  magnets  with  71b.  of  No.  10  laid  on  in  seven 
strands,  connecting  these  strands  in  parallel. — S, 
BOTTONE. 

[68003.1— Piooolo.  — I  am  probably  the  party 
that  "  8.  B.  P."  refers  to.  The  cylindrical  piccolo 
is  a  most  unsatiafactory  instrument,  and  not  gene- 
rally used.  I  would  advise  "S.  R.  P."  to  have 
nothing  to  do  with  it,  as  it  is  inferior  to  the  tuper- 
boce  with  covered  keys.  The  reasons  why  would 
take  up  too  much  space.  Tbe  holes  in  the  oylindric 

C~  :colo  are  in  the  same  positions  as  on  the  taper- 
re  ;  but  the  aizes  ore  different,  and  I  canont  give 
them  at  present.- VULCASITE. 

[68004.]— Coll.— A  good  medical  eoil  with  one 
kind  of  wire  can  bo  made  with  fonr  or  six  layers  of 
IS  wire,  silk  or  doablc-eottou  covered.  To  give  a 
shock  which  one  man  cocdd  not  stand  odd  an  extra 
cell  in  series.  If  18  wire  is  employed  the  extra 
cell  may  not  be  required  {  but  it  may  be  necessary 
with  the  finer  26  or  BO,  which  oders  a  greater  re- 
sistance. Giving  A  rough  gucas  regarding  the  tin- 
foil sheets  for  your  intensity  coil,  1  should  say  20 
or  SO  the  sixe  mentioned  would  be  within  tbe 
mark.  But  the  best  way  to  ascertain  this  regarding 
any  eoil  is  to  connect  the  full  battery  power  anc 
the  condenser  temporarily,  and  add  sheet  after 
sheet  as  lung  as  good  results  ore  obtained.  Any 
siie  of  sheet  will  do  which  will  go  iuto  the  cavity 
of  the  base-board.  From  -Joz.  of  Ilil  secondary  the 
length  of  spark  will  nut  exceed  ^in.,  if  it  oven 
attains  this.— IIoiiaiiil. 

[68006.]- EoflnluB  Gold.- On  referring  to  p. 
AiW  of  last  volume,  "F.  L,  N."  will  End  severaJ 
replies  which  may  help  him.— BODAUIL. 

[68005.]— Oola  BeflnlnK.— Gold  may  be  re- 
fined in  the  dry  way  ijy  melting  it  in  a  clay 
ciuoible  glased  inside  with  burnx,  and  passing  s 
im  of  chlorine  gas  throngh  the  mollAn  meto] 
olay  pipe,  fhe  chloride  combines  with  the 
r  to  form  chloride  of  silver,  which  rises  to  the 
M,  and  any  other  metals  present  are  con- 


verted into  chlorides  and  volatilised.  Gold  so 
treated  contains  from  99'!  to  99'7  per  cent,  of  th« 
metal.  The  best  way  of  obtaining  chemically  pure 
gold  in  to  prei:ipitale  the  metal  from  its  solotioil 
by  a'Feduoing  agent,  anch  as  ferrous  sulphate  or 
oudic  acid.— WM.  JOQK  GREY,  F.C.S.,  Analytical 
Chemist,  KewoBstle-upon-Tyno. 

[68001!.}— Chain  SheaTe.- The  way  to  nark 
out  the  pattern  of  such  a  sheave  has  been  described 
in  Vol.KXXVIII.p.356;  but  if  yon  are  not  able 
Id  refer  to  it,  I  will  describe  tbe  method  agaio. 
You  say  your  sheave  is  to  contain  20  clips  (link  re- 
cesses) of  21in.  centres.  Ton  also  say  that  th« 
chain  either  gains  or  loses  when  yi^u  try  it  round. 
This  need  not  happen  if  you  folloiv  my  instructions. 
Lay  out  the  chain  straight,  and  measore  tbe  length 
of  20  links.  We  will  assume  that  the  length  if 
eiaotly  20  times  Sjin.  This  will  represent  the  etr- 
onmference  of  the  link  oentres  around  the  wheel — 
>iE„4ain.  or  njin.  diameter.  Mark  the  diameter 
^in.  larger  than  thia,  or  14j.  Divide  it  into  SO 
equal  parts,  drawing  radial  lines  to  the  centre  from 
those  pointf ;  also  at  each  point  of  division  draw  • 
tangent  line  which  will  represent  the  longitudinal 
centre  of  a  link.  The  site  of  the  link  is  Aia. 
Parallel  with  these  tangent  lines,  therefore,  hot  Jjin* 
nearer  to  the  centre,  draw  20  other  tangent  Lnea. 
These  will  represent  the  bottoms  of  tbe  recesses  in 
which  the  linke  are  to  lie.  Strike  the  hollow 
ourVHS  which  retain  the  links  endways,  giving,  »ay, 
jin-  clearance  at  each  end  and  all  round.  Givs 
jin.  bottom  clearance  for  the  vertical  links.  Mark 
out  tbe  pattern  nil  round  thus,  and  work  to  the 
lines,  when  worked,  try  in  tbe  chain  all  round. 
Now,  if  you  find  that  the  linki  lose,  you  can  esti- 
mate the  exact  amount  neeessary  to  be  cut  out  of 
each  recess,  and  will,  in  all  probability,  get  aB 
exact  fit  on  easing  out  an  equal  and  measured 
amount  from  each  recess.— J.  H. 

[69007.]— Worm- Whsel.-I  imagine  you  mean 


,  and  1 


■heel, 


wheel  of  6in.  diameter  would  not  qoite  c 
eight  teeth.  The  worm,  therefore,  being  Sin. 
diameter  at  pitch  line,  would  be  ^lin.  at  root  and 
(ijin.  at  point  The  ciroumference  of  GJin,  is  IHjin. 
Mark,  therefore,  a  series  of  diagonal  linos  ua  a  slip 
of  white  paper,  having  an  inolination  of  2in.  in 
lit^io.,  marking  as  many  inclined  parallel  lines  al 
there  are  to  be  revolutions  of  the  worra-tvoth.  Also 
a  second  series  of  parallel  diagonal  linee  at  a 
distance  representing  tbe  width  of  the  tooth  points. 
Glne  this  popcr  aroimd  the  pattern  block  (turned 
to  Ojin.  diameter),  and  you  obtain  the  bevel  at  the 
points  of  the  teeth.  By  marking  the  interspaoee 
out  with  a  templet,  gnidad  from  the  tooth  pointy 
yoa  obtain  likewise  the  bevel  at  the  root. — J.  H. 


every  day  and  immerse  in  a  strong  salt 
.  ..boot  five  years  ago  I  got  a  little  goldfish, 
if  200,  all  lO'J  died  of  fungi.    Mine  was  cured 


brine.    About  five  j 


lut  three  ye 


[68010.] — Tar  Solvent. — Simply  warm  the  pips 
so  that  it  is  too  hot  t-i  bear  yuai  hand  on  it ;  then 
applv  tbe  tar  with  a  brush  (cold).  The  tar  doe* 
cot  require  boiling.— Edwards. 

[SSOIO.]- Tnr  Solvent.-"  Dtomio  of  Syra- 
cuse "should  itof  dip  his  wrought-iron  pipes,  almost 
red  hot,  into  coo-tir.  Tbe  cheapest  solvent  it 
creaaote  oil.  Thin  down  the  tar  with  above  oiL 
Make   your   pipes  nicely  hot,    and  dip,  —  J.  U. 

Hamlet,  BooUe. 

[68010.]- Tbt  Solvent.- 1  don't  see  why  yon 
moke  your  pipes  so  very  hot.  I  would  only  heat 
them  until  they  were  painful  to  the  Gugen.  Yon 
can  thin  the  tar,  if  necessary,  with  turpentine. 
What  is  sold  oa  black  varniali  also  ocm  be  used 
with  a  very  moderate  heat  sueoesafnlly. — A.,  Liver^ 

[68011.]- Lnbriontlnr  Oils.— There  is  no  hard 
and  fast  test  fur  oils  which  is  reliable  for  ordinary 
""      ■     *    tpoken  of  by  Mr.  Wolker  is  quite 


Oils> 


n  the  cold  t* 


tthat 


exceedingly  poor  oil  will  give  good  results  on  j^lass; 
but  exceedingly  poor  results  on  the  macbmery. 
For  instance,  sijtrm  oil  is  about  the  best  lubricant 
we  have  :  but  this  oil  would  occupy  but  a  poor  place 
compared  with  a  cheap  oil,  sot,  at  Is,  Dd.  per 
gallon,  if  tried  on  the  glass.  1  have  fur  about 
twelve  years  been  engaged  in  the  testing  of  oils  f  t» 
all  puriKHes.  and  lind  that  experience  is  the  Grat 
reqnisite,  also  to  take  into  consideratioa  the  oold 
lost,  gravity,  viscosity,  and  Baahing  point — this  i( 
OS  far  OS  mineral  oila  are  eonoeraed ;  other  oils 
should  be  tested  for  gum.  This  is  a  matter  that 
,     ,      .  _.    .---iigUy  - 

put 

the  oil  to  be  tested 
n  two  or  three  days  it  tarns  green,  acid 
_    .  If  Mr.  Walker  cares  to  advertise  hii- 

address  1  may  help  him  further.— GbeamE. 

[^8014.1  —  Astronamloal  Ohjscta.  —  "  Dear 
Dirty  Dublin  "  "  con  "  see  the  planet  Nef|t>uA>s^ 
the  aid  irf  a  Sin.  o.a.  -,  t«A  ^b  ■'iSi.  o^i  "isy"  * 


isss 
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I  ihoDld  Uiiiik  hia  Sin. 
potter  of  230  t«  260  on 
■,       Try  12  Lyncis;   2 


doable  Btan  in   ■toady   j 
Cunelopardns  ;'  &S  Orionii. — □,  a. 

JSeoiJ.I  —  Aatronoitiloal  OhJaotB.  — "  Deu 
Dirty  Dablin  "  may  note  in  ragud  to  "  Ncptnne  " 
t,  remuk  of  Proator'a :  "1  aiD  cprtain  no  ob- 
■PiTer  cu  miatske  him  for  a  fiied  star  nilb  a  '2ia. 
BpBrtnro,  and  a  few  minntei'  patient  icrntjny  in 
favonnble  wi-athor."  Teata,  auch  aa  thoae  aakod 
for  have  been  givtn  freijuentty  in  back  Dambera, 
>nd  in  iht  valuulile  papeia  of  "F.R.A.S,,"  in 
S'Rovjledgt,  on  what  ia  (o  be  aeea  with  a  5in.  t^lt- 
■cope.  By  the  nay,  can  the  qneriat  divide  Rigel? 
Becauaetbere  are  plenty  of  "  three- iDchers  "  knock- 
ing about  that  fail  on  this  double,  albeit  (to  quote 
FioctorJ  "  a  Sin.  aperture  will  oertainly  ahow  the 
oompaiuon."  Haa  "  D.  D.  D."  the  "Half  Houra 
■with  the  Telescope"  of  the  author  JiiBt  named? 
If  not,  it  would,  in  the  absence  of  "  Webb,"  and 
on  UKOnnt  of  the  capital  viewa  of  double  atari,  ic, 
be  found  of  great  utility.  In  regard  to  power,  Sin. 
ahould  bear  300.  Cbambera,  in  hit  ll^t  of  uteful 
eyepiecea,  givea  200  aa  highest;  but  elaewhere  he 
itotes  that  he  had  nacd  240  □□  a  Hin.  Cooke  when 
the  atmosphere  permitted  fur  atAra  leaa  than  3in. 
Bpart.~ABTHOR  MEE. 

[58019.] — MmloaL — It  ia  not  easy  to  say  pra- 
«ilely  what  ia  eoncert  pitch,  for  it  haa  been  idowly 
TJaing  for  npwards  of  100  ycara,  and  is  probably 
BtiU  doing  ao.     In  Franca  a  standard  pitch  was 


'9  ;  hot  the  English  ooncert  pitch  i 
ban  the  authorfaed  one   in  Franct 


Taking  treble  C  —  636  vibrationa  as  B  starting 
point,  the  vibration  ntunbera  reqoired  are,  ao- 
oording  to  equal  temperament,  as  follows  ;~6 
{real)  iOI,  G  aharp  213,  A  226,  A  sharp  239,  B  263, 
C  268,  C  sharp  3M,  D  301,  D  «barp  H19,  B  338, 
F  368,  F  aharp  379  <i  402.  These  are  given  to 
nearest  integer.— WU.  John  Gbev,  F.C^.,  Ana- 
lytical Chemist,  Mewcaatle-npon-Tyne. 

[SB020.] — Screw- outtiikB'.— If  you  have  wheels 
jron  can  calculate  thus:  Yoor  leading-aorew  is  2 
to  inch  and  screw  wanted  ia  16  to  inch  ;  add  0  to 
«*oh^  wbioh  will  make  20  for  mandrel  and  IRO  for 
Jeadmg-sorew  ;  but  if  your  wheels  only  go  to  12( 
then  it  muat  be  compound  gear,  or,  in  otJier  word» 
four  wheels.  You  will  then  calculate  aa  above  t 
fiiit  eight  threada,  for  which  yon  will  add  9  to  2  an< 
0  to  8,  which  give  20  and  80.  Yon  now  have  20  ui 
mandrel  and  80  stud.  Now,  since  twice  8  is  IG,  al 
you  want  is  SO  on  stud  and  69  un  leading-acrew,  o 
2S  and  60.  Then  to  calenlate  one  thread  in  4in 
Tonr  leading-screw  muat  make  eight  turns 


mandrel, 
■would  give  you  two  thirds 
Toy  two,  which 
ing-iOTew. — W 


indrcl  a 


I  atud 


a.  meane  2  threads  to 


if  ""-s.' 

H«n    Lathe  ipindle 


"So.  2,  lis.  pitch,  aame  aa  above. 

Pitch  of  leading  screw   2  threads  t 


Pitch  of  leading  B( 


:    10  ^  =   '.^   = 


— Wmttood. 

[68022.]— Euat  In  Soldering.— J  net  mb  the 
material  to  be  soldiered  wit.b  an  ordinary  composite 
paraffin  candle,  and  you  wQl  be  aurpriaed. — Zama. 

[58022.  J— fiiiHt  in  Soldering.- U  "  Jason  "  will 


appear. — R  B  A  U  E  U. 

[68023.]- BnBt  In  SoldarinB.- The  best  way 
fa  to  tin  the  piewa  separately,  and  carefully  wash 
■nd  dean  (hem  (with  soda  and  water,  if  necessary). 


dry  or  aHy  one,  it  woold  not  mit.  It  must  be  dona 
while  it  is  hot.— Bdwakds. 

[68022.]— Boat  In  Soldering.- When  yon  at- 
tempt to  nnito  steel  and  brasa  together  by  means 
of  aoid  and  a  copper  bit,  you  are  bringing  together 
the  "element*  of  a  good  galvanic  battery  on  a  amall 
scale.  Had  I  tbia  to  do,  I  would  firat  tin  the  ateel 
wire  and  iiutiintly  wmh  it  well ;  alao  ditto  with  (he 
brasa,  and  then  unite  the  two  by  meana  of  a  little 
r^in. — A  ,  Liverpool. 

[68023.]  —  StraiKhtenlng  Oerman  Silver 
Wirea. —  Something  di-penda  un  the  length  and 
decree  of  hardness  of  the  wire.  3ott  wire  can  be 
pulled  perfectly  straight  in  the  vice.  If  the  wire  ia 
any  way  hard,  I  shonld  fasten  one  end,  andlead  the 
other  over  a  small  pulley,  and  hang  on  sufficient 
weight  to  pull  it  out. — Os. 


the  dies  in  a  die  chuck,  then 
making  a  amall  bole,  a  little  larger  than  the  wire ; 
now  place  the  wire  through  hula^  revolving  the 
latbe  at  a  rapid  rate  --' .^--i r 


ither  tinfoi 

bought  at  any  varnish  dealer's.     The  tinfoil  ia  nu 
suppliedwiththeLeyden  jara.     It  can  be  bought  a 


'nrP«>'.| 


.til!  paste.  Tbe  several  sixes  of  the  balls 
usea  m  making  up  the  machine  are  shown  rela- 
tively the  one  to  the  other  in  the  illustration  given 
a  few  weeks  back  in  these  pages ;  nevertheless, 
the  slisB  may  be  auch  as  to  suit  the  taate  of  the 


[58026.]— Setting  Slide  Talve.— I  imagine 
from  your  question  the  eccentrics  are  already  keyed 
on  the  shaft,  and  the  link-motion  and  sliffe-TBlve 
fitted ;  if  eo,  simply  put  your  link  right  down,  and  the 
engine  on  the  top  centre.  Measure  the  lead  ;  then, 
keeping  the  link  down,  turn  the  engine  on  the 
bottom  centre,  and  measure  that  lead.  These  leads 
should  be  the  same ;  if  not,  make  them  ao  by  altor- 
ing  tbe  length  of  the  alida-valvo  rod.  If  avertical 
engine,  give  the  bottom  porta  little  more  lead  than 
tiie  top.  Be  careful  always  to  torn  yoor  engine  the 
way  the  eccentric  you  are  trying  would  work  it,  or 
the  backljah  will  make  the  measuiementa  nsdeai. 
-L.  A.  L. 

[68027.]— Eleotrio  Ught Thia  effect  always 

takes  plaoe  with  bichromate  batteriea.  The  aoln- 
tions  stagnate  ronnd  the  elements,  and  the  onmnt 
becomes  very  amall  unless  the  eolutions  be  agitated. 
— S.  BOTTONB, 

[68028.1— WlmBliurrt  Tnts&oite  Plato  Ha- 
ohine.- To  "  H.  G.  M."— You  arc  tryine  the  best 
method  to  flatten  your  vuloanile  platss ;  but  make 
tltni  a  little  hotter,  say  up  to  boiling  heat  of 
water.— J.  W. 

[D8028.]  —  Wimslinrat  Vtilc&slt«  Plate 
MaoMne.- Your  vulcanito  geW  cold  before  you 
mrf aOB ;  but  I  don't  think  yon 
'arge  disc  would  almcMt 
right  heat.  It  oughtto 
?e  neatou  on  a'uai^  plate  of  iron,  and  a  cold  plate 
placed  over  it  and  weighted ;  when  tbe  whole 
Jiing  is  cold  your  diao  will  be  flat ;  at  the  proper 
leat  you  can  bend  it  any  way,  and  it  will  remain 
10.  It  requires,  however,  great  care,  or  it  will  be 
ipoiled.  Flat  plates  of  glass  will  do  as  well  aa 
jon,  or,  in  fact,  anything  else;  tbe  main  object 
get  the  preisnre  on  at  the  right  heat.     I  never 

bending  heat. — 

[68020.]  —  Oreenhonjse  Alarm.  —  The  best 
practical  arrangement  with  which  1  am  acquainted, 
for  this  purpose,  conaiata  of  a  thin  compound  strip 
of  metal,  one  end  of  which  is  rigidly  fixed  to  a  sup- 
porting pillar,  the  other  being  ^ee  to  move  in 
either  direction  between  two  adjustable  platinum 
points  mounted  upon  a  metallic  base ;  alterations 
of  temperature  causing  a  curvature  of  the  atrip 
iolBoient  to  make  a  oontact  on  either  aide,  aa  (he 
oise  may  be.  The  bell  may  thus  bo  caused  to  ring 
as  soon  as  tbe  tomperBtnre  exceeds  or  falls  below 
liie  limita  previously  detorroined  by  meana  of  the 
adjnsting  acrewa,  and  in  thia  way  gives  warning 
equally  m  the  ctio  at  over  ot    under-heating. — 

R.  T.  Lewis. 

[63034.1- Dynamo.  — To  MB,  BOTTOHB.— 
You  might  try  to  put  on  31b.  of  So.  24,  and 
connect  in  parallel  with  the  present  No.  18. 
Yon  tiould  then,  if  desired,  use  the  Mo.  24  aa  a 
shunt  ciicoit  between  the  brutheaj  but  then,  of 
course,  the  ends  of  the  two  dilEerent  wires  muat  be 
attached  to  separate  terminals,  and  connected  as 
occasion  requires.— S.  BOTTOKB. 

[68035.]^- Condon«er  Tubes.- Ton  cannot  get 
rid  of  tbe  mcrastation  without  injury  to  the  tuMa. 
Your  remedy  it  to  put  in  fresh  onea,  and  to  increase 
their  number  ao  that  the  temperature  of  the  con- 
deaaor  may  be  lower  than  that  reqaired  to  form  the 
hud  deposit  of  lima  aaUa,— YUIA. 


UNANSWERED    QTJERIES. 
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QUERIES. 

[MOS;.]-  Wimahm'Bt  Machine.— la  theraanj  wj 
I  brlEbtvniDg  up  the  sparka,  ivhlch  pour  tn  tarrBm 
n.'twcea  the  polei  ol  th[i  muE  Lnterotlng  electa  mactiliM. 
0  that  It  may  be  g«d  tor  the  purposes  of  Ughlloff  laMad 
f  thedfoauocr  Istteri  pjiHur?  I  tancj  tbal  U  Aa  elie- 
ricftj  could  be  rendered  more  slsuij  and  the  Ufbt  Me- 

bean«tc[sll  electric  ismfi  I'M  dEvlsed.  I  wmUUktta 
tiierlincDts  bavi!  been  made  In  this  AimitliB, 
. :..,  ._» ti...  .v-re  ii  a  brtHlBai 


[ (8039.1- Floating  lOOlh.  Cyllnder.—WtiM  tia. 

f  i^ylhider,  lult.  loUK  (ait-Iigbl),  would  it  take  ui  Boat 
901b.  welghl,  tbe  cytlodiranl}  U  ha  inunoicd  to  a« 
nan  at  ala.?     Weight  ot  eillsder  about  ttlb.— Twia 


[38040.]-i:*tbe.- 

'  aigned  to  bo  drl 


to  ha  vt  the  out 


thia  mor*  espceiallj)  lor  bellcal  ateel  aprlnga T— Cant 
[88045.]— ■Waahfng  Plold. -Could  any  ol  "C™" 


[18443  ]— To  Mr.  Jamee  'Vlnuh.iuat.—I  ka" 

ead  wllh  nleasare  vouipraotlizal  hints  on  workiiig  jav 
nachlne!  Woald  >on  kindly  now  [cU  uaUittantoaal 
or  vaeuum  tnbci  Instead  ul  aa  IndncClon  Dotl  and  tatlD  t 
;an  It  be  oaed  to  rlug  belli,  or  could  II  ever  cnnnte  allk 
.  djnunulcr  tigtatlngap  bulldmgB.'i'  In  flue^whU  aa  U  , 
le  used  lor  bnldei  priiduclnE  lung  apuka  ?— VULcaxtn,  | 
[SSMi.]-  Baf«ty  Valve.— Conid  any  oi  -  Oins  ■  dj 
aq.lnlarrsf    Also  the  rule  lor  n'udtrs  the  i),  anil  rf 


[MM6,]— Wood  Catting  on  tlia  Iisth*.— ni 
nvaf  vonrreadEn  teU  me  ol  the  beat  fono  ol  toot  W 

ultlng  monlHS.  retkto,  «c.  in  wood,  in  the  lathi  T  I 
lave  bcFD  ualDg  a  fiat-Iscid  diill,  with  tbe  edges  db  mA 
Ideof  tbe  eeatre  ground  tbe  revene  wmj,  almilar,  in  laa^ 
D  thDH  used  for  cnttlog  grooies  la  metal  and  btiafit 

driving.— O.  BTOCi. 
[6Sm;.]— Wanning  Room.— To  ila.  p.  j.  d»ti»- 
wlad  towarmaaliup  Iroui  tlm  room  beyond,  ^" —  "*■ 

pipe  up  Irom  the  boiler  Into  the  room  abuw 

pipes  orosalng  tbe  shop.     I  um  lold  It  wiUnOk  hkuuv— 
Sbould  like  four  oplniun.— Hot  WiTEB. 
[3«HS.]— Windmill  foTTorbine.- WUIanyoliia 


le  (oUowl 


M  water  (o  work  a  tsrblna  by  the  water  as 
a  tha  start,  conld  not  the  turUms  be  nods 
alat  Id  imialDg  Ihe  water  when  tbe  wlal 
la  Is  practicable,  wbat  p>Ic^  wfadmill  at 


djnamos',  w 
woaU  get  b«C««  tl 
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miUT,  poUntDDi  oulstr,  ntntnl  rcmw  ttilpluvtc,  cuprio 
■ulphtte,  uil  potavlam  bnmililii ;  but  In  lorgM  criilentlr 
to  tell  Dt  luto  wblob  at  th*  nwt  baUla  to  put,  uiJ  ho* 
mnsL  ol.  Iha  potuiliuD  bromUlc.  Tbt  re4I  it  Co  me  quIU 
elnir.  vM  U  ti  tnicon  M  <r«ll  u  Hi.  B,  nya  It  iloo.  It  li 
jiul  wlBtw(!smiit«nniirut,Kthatt)i(iKluii][anil<iiiBiiU 
wctghtt  IIU7  bs  IkUl  b;-.— A  BEIilNNEH. 

[s>o»l.]-Cement  torLead  on  DMnp  Walla.— 
tha  bat  nljaUince  fci  cementing  luniiAtol  Icwl  tgtiiat 

<lVUI)  W.LU*.— UOIiOUKlTCAL. 

[IKWl.]— Safety  Talve— Wocld  mj  maer  gLTc  me 
thediariuliintut  llielollairlag?  I  nntuHlEly  tbIts  to 
1'lav  09  at  trcin  llWlb.  Co  SUOlb.  or  COUlb-  tlie  hnle  lb 

want  ti  Che  leogtb  ud  weight  ol  lercr  ikii<l  nlra;  >lio 
welslit  ol  bill,    bli  tar  ■tcttpooip.— A.B.  C.  1). 

[WWU.J-Platad  Jawellsnr.-Wlll  lome  klndsob- 


tn  •npeuuice. 


retbeTdosB  I 
™ne^«me 


povJer.  blKkleiul,  lulpiiu,  uid  'nuu;  gtbec  U 

ttie  CHK.     Am  Blnf  Gullll^oll  oil.    It  m 
wltb  other  bpKl —    ' "  "^  " 


nct*ra.      If  oujonr  could  gl 
egrcatlynbJiiied.u  it  li  < 

-■  thing"  lu  couti^nd  *dth  b«<l 

J.  L.C. 

[attM7.]-FlyTrhMl.-I  want  t 
rtar-lmln-uly  hild  la.      I  only  wi 

rliu.  pitili.  "Tbe  wheel  opoa  the  «t 
iTinii  by  tJ  r.-us»heeli.     They  b1 


B.K.A. 
[UOH.>~Toimare  of  Shlpa  and  StAoinera.— 

Out  MJ  of  nor  remdan  Mudly  iTjorni  mr  u  —  "■-  ~'-"-" 


JWMe.]— Sop*  Power.— Wb.^t  !•  ihe  formul! 
emulating  t)ie  powtr  o(  coit^jii  rnptu  iu  di 
BKCblneTTT  Eumpla  :  WhBC  will  bt  Ibc  horH-porcr 
a«Teloped  bj  »  rops  llo.  dU.  working  under  the  lollowlng 
Bcddlttona-Tli,  drlTlDg  puller,  art.  di>..iiAklDg  110  rti. 
per  mln. ;  driien  pulley,  SJC  iliik.?  Could  Bny  mv^—  -' 
-  Oon  "  reter  to  uy  good  work  on  tbe  tnbjecc  ?— PAU. 
[iSOsr.]— Klorophone  aeeeiver.— C«n  «nj  i 
Uihlly  tell  cue  bow  to  make  a  uicropiione  rueultcr 
Cnnn  patent  rlgble,  uid  one  that  will  rcqnre  but 


[•M»><.]~CnttinBr  Wheel.— Woul.l  P.  linker  (p.  ssai 
bo  Kind  enough  tu  ihuwthe  shape  nf  a  cotter  wblcb  vould 
eat  impeilj-ihaped  t»tb  In  e  cog-wticel  in  the  ippa 
•ndemlbed?  Iluld  gntLir  projecwd  br  enough  to 
tiM  bottom  Dl  BU  nrdlnary  wheel  cog.  1  tm  of  oplnloi 


ruSMJ-Saotrloal   Unlta. 
(ITo.  fTSI^  p.  tI4,  Mo.  IDMj. 
iMVi  allinnd  to  run  through 


no-  mlnrnn  WlthOUl 


'^£^1 


[MO«l.]-Bands  In  Stove  Pipea. -Would  oeorgt 
Sunhnll,  tm  unieoae  vLu  kuo^'^.  eipLaiu  how  g^iose-u^fclr 
•Ibinn  Bud  otber  bendi  In  the  Crrumu  nom-plp!.'!  ui 
mad*  In  pnetlcs  I  They  nn  maile  uE  one  piece  of  iheet 
matnl,  anil  the  bend  of  the  t^po  le  proiluted  by  crcaiilag  li 
rlBgi.  A  elcrer  tlnamlth,  who  hui  aodic  burricaoe  Lboipi 
for  lalfl,  ibowlng  thli  work  mt  the  bends,  nu  anmbEe  to  tel 
me  the  pncH  By  which  Iho  cnsuei  wre  ])rodiii:ed.  Thi 
-wstk  doei  not  teem  lo  be  couibod  bi  tbU  voiMx}.- 
HainKT. 

£Uoa3.]— Baok  Preaaore  of  Compoiind.- Whtt 

cylinder  of 
determine  t 

[MOM.]- Wire  tor  Dyna 

or  otber  Bmaltur's  t*4t  (rleiid, 
rtK  for  plalii 


poiutolcut-uffini.|>.cyliodetotitiHno  7 

luld  3Ir.  Bottone, 

,r  lest  qu^ntitlu 


FJI. 


luatiue  31in.  long,  and  the 

rtaOHJ— Bleotrotnlnc.— 1  liaTt 
njacU  boBi  bveiwB.r,  lor  Uie  piupaee 

sccluta,  will,!, 


ebjacU 

ubjecti  taliTi" 
biocLlewI,  v^ 


lijvh  KM  TV  kiiciu  n  HuiiiJK  UI  wilbiury  gntiv 
pa4b?d  two  eyes  Into  the  wait  through  the 

□g  them  in  copper  inloEloD.    In  vome  placed 

mpt«  Bi  to  the  aiethoU  of  prucodure,— 


[seoai.]— Baokinr  SlUatonea.- 


T  millwright  H-itl 


er  drift.     Tho  bcrel 

tintbebvielwhei'I. 
?«nlndh>LiaiiS9Ck«g". 
:.re  »tln  Pit.^h.  I 
'ulutluiw  pi-r  iDinutc 


[Kirtoblo  togi' 
J.L.C. 
[Muas.i—CoQTeraion  of  Photo  O.O-.  Into  Tele' 

law  t-ll.W.!  rijiiiDotb. 
[M0X9.]— Wannlngr  Claret.— Rtiing  been  ordcre 
Hdleally  lo  drluK  clan^l,  lehallbeobliged  If  anyone .gul.: 

nng  (]ut\b«  UiiTour  without  OTerdoIng  ic— L  UAMIITEH 
[W070,] -Voltaic  Battery. -To  Mh.  Bottone,  ai 


0?  KXr^T  +  U^.  and  gn^ed  with  small  plscee  i>t 
CBTbon,  BI  In  Dale'i  granule  battery.  What  would  be  the 
K.U.F.  at  Hch  a  cell,  the  el<'inenu  liaTlng  nme  surf  bog  si 
111  Dale'i  ?  I  should  think  the  ooll  I  h've  deKrihe.l  would 
hare  a  leu  laternal  miaunce  than  Uile'i.  because  HUI 

rf sliUnce  than  U,SO,,  It  would  bImIibth  agreater  U.M.F, 
than  B  1-ullei^  cell,  haling  a  grealer  surfaoe  ol  carbon. 

[UI0T1,]-Unk  KotiOn.— HaTlag  an  Innrled  lllrte- 

rfa.larwoalrl£elpmeoiitDf'tbis.ligU  dWulty.    I  bare 

Idea.    ThoTBlTeglTeslln.strok;.    Am  I  right  In  thinking 

TBlre  gives  Jlu.  iiroke  the  curre  I'nun  be  \\a.  curre'V— 

[IKuri.]— WorklDB  Proaanre  of  BoUer.— HaTiig 

braai,  I  *-^iit  Ic  know  if  It  wlU  Btand   working  pressure  ^ 
IHlb.  per  K).  in.,  or  more  ?~Slut  Lisa.. 
[ISOILJ-White  Lead.-Ifavlnga  quantity  uf  l~.l  in 


[IS(>Tf.]-BIoyoIe  Sei>alra.-Wil1  xime  kinrl  reailei 


hB'udlfs.  ol«o   new    balls.      I  anpll-d   10  Ornn 


[Bai7i;.]~l>rminff  Uachine  and  Srllla.  —  WJii 


braai-cuKd  Cuhing' 
doDO  to  level  them  a 


r-Ai      _. 


principle  of  tiring  noder  rouiprcs^iuu  Is  not  tei-utid  byaiiy 
of  the  pali'ntees,  but  only  tho  special  method!  ol  diriiig  il. 


[B  111)78.1— Tamlah  for  Zlno.— Can  aryoni 

3ap«ndholw»ter!-J.K. 

[i807!i.]-8un  Blag^naJ.— In  asmidlagoi 
r  does  It  reiUi:!  on  tu  tbg  Held  leua  V— C,  W,  T. 

[WOHU.l  -H.-P.  of  Loeoa.-WtU  any  com 
give  me  t^ic  H.-l'.  of  the  Uft.  drlvlng-whcel  einn 


rhli'h  will  give  pleuty  of  light  and  dcBultiua^tLc 

[W(D».]-O«binetto.-The  rolli  of  mmic  for  this 
ustrumeut  are  very  expenalTe  ;  but  J  think  I  can  mansge 
Darraoffe  and  perforata  the  tunes  myacll,  taking  the  tnnes 
ins  or  gnitat  inatniction  bvok.  obichgiTe 


[MUM]  ]_8al-AiiiiiiOnlao.—Woiildaiiy  reader  liitcnn 
IF  M  to  the  beel  aud  nuint  uicthod  to  manufacture  >ub- 
inivii  tal-auniunlau  ?  -ii.  J.  K. 
[MWw.]— Electric  UBht.— TO  un.  Bottone.  on  II. 
:AVE^.~1  h;ivc  a  gniuiile  oirlioo  balterr  of  four  galtun 
cellsluTcoune.nol  holding  u  gallon  of  K^rO,  ulutlon, 
owliigtothepartlcletofni-coke  with whirli it !•  piuked). 
The  Inner  culls  are  3  by  H|;tbB  iluci  art  ijb/  N|.  Could 
yon  tell  me  whetlierthla  Utlciy  would  Ugbt  at  c.-|i.  lamp 
or  more?  AI*a,ltiou  hare  an  appliance  to  rafie  ilncsaiil 
of  lolntlon  of  inner  cell,  will  that  st->p  the  action  of  tbe 
Lattery,  and  [beteby  causa  the  solnllou  lo  retain  its  strength 
tor  a  longer  period  ?      If  you  liavo  b  iwiCch  In  order  to 

chemical  action  of  battery  to  act  quicker,  andthuewtakaa 
[inUHS.]— Tlmea  of  Stmrtae  and  Bunaet.— Will 

'■f.UJLB-"    ur    olUer   eouiprlcut   crrssimndci,!,    kindly 

anil  KUUKl  lur  each  day  la  lh>>  year  fur  any  latitude 
(iiortLj?  Also  state  11  any  dlfli'mncri  occur  In  the  timea 
ol  the  sun's  rising  and  scltbig,  on  the  nme  dates  of  dlf- 

[HMJM.]~lBnB0*  VoUtant«i.-l8thoreBOTcnre7J 

eye  at  lu  terrsls  of  two  or  three  montt^<,  In rarfiMy  begiobibg 
at  tbo  lower  and  Inner  (nasal}  side.  II  has  the  appearance 
Du  eTcty  mrjTOioFut  of  Ihe  eye  of  a  dark,  mudoy  groea 
solution  being  washed  o*cr  a  repelling  surface.  IncreaB* 
Ing  for  two  or  tlirec  days.  It  gradually  breaks  np  into 
fllamenti  and  ipots  with  a  thick  mist,  and  dlsniiman  In 

[laWir.J-Pork  Piea.-What  are  the  wrinklee  to  be 
a)«rreil  In  making  the  cruet  itand  up  1    Whes  my  wUe 

[tiMN.j-E.X.P.  of  I.eolanohe  BatterlM.— Will 
[tsoFig.]  —  Wfmaharat  M aohine.  —  Would  Ui. 


[1M91.]— Sorabillty  of  ClothlnK.— What  Is  Uw 


ippearaiico  Is  uu  uhjtcl  V— T.  H. 
[MW?  ]-Jet  Black  Shlneleaa  Tamlali.— Wonld 
ilsh.tobxBna, 


lur  aid  witb  insttuutiuus  Ilow  to  make : 
imaotb.  Tory  hard,  jet  black,  and  ahl.         .     .  . 
Hican  cloth,  qnbik  ilryis^,  to  ohalk  dnwings 


oil  wllb  a  dry  clirth.  and  aftcrwardi  roll 
Itbont  craokUgr     I  have  tried  TarioBi  miitnrMol 

spirit  vamljh,  and  have   ]>rodUL-ed  no   wilsfactory 


In  lien  of  B  slate,  which  seemsa  luluhle  iurlacG.  and  if  that 
could  be  given  I  ililuk  It  would  suit  us  ™rj  well.— Osa  t> 

DiFFICfLTY. 

[MWi.l'Oan  the  Law  InterfMe  P— would  Mr. 

WetlMrlicld  an.wer  ^  iroulilesuine  question  t  0|>]<Mltc 
my  him.<e.  on  Ihe  oilier  aide  of  the  road,  aboiii  3l)fC. 
wtlo.  inelwliiig  foot.  I*  a  wall,  average  between  Aft.  and 
Ttt.  falglu  dat  lupinil,  aiqmarliFtl  l>y  slanting  fontjatb 
at  one  end  of  wail.  The  gnmiid  Inihle  of  wall  is  lulu, 
from  top  1  old  wall  h  tu  front  ol  dilapidated  houM, 
unlit  for,  and  nnlnhabilvL  aud  the  children  of  the 
itrcei,  from  three  tu  fourtieu  yean,  an  daily,  almost 
hourlr.  to  be  bmii  mnuliig  alotid  the  lop  of  the  wall  awl 
Icupbig  on  the  gruului  uu  tlie  high  tide,  about  IHIu.  If 
tliay  fell,  wtUch.  jvu  will  eve,  Is  uuaa  thall  pwsiblri,  OD 
the  other  ilile  It  would  be  a  fall  of  aft.  or  7fl.  As  b 
mldent  In  ay  own  hone,  I  am  compelled  to  witntM 
the  danger,  and  although  llie  home  has  bFOUauinUaUtad 
three  yean,  no  child  has  lioun  Injured  by  falling  oier, 

eiccpt  one  or  two  -ones  Ihiv  of  three  yean,  iBlUi 

anil  viiltinn  Id!  ubln.    I  Hn<l  myself  coiilinually  >. 

might  happen,  for  the  Coroner  to  step  in 


oyself  coiilinually  wisbing 

, .ppen.  fir  the  Core '- 

niarten.      (^  1  comiirl 


1  and  asli'ed'ibe  owner  to  iBI 
It  have  been  refused,  and  wliat,  perhaia.  neti 
■c  than  auytbing  else  (a,  Ibt  •wwn'a  •»»  ■* 
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liiK  ir  I  «Mfi*.  t'l  < 'iiipir>i' '  It  ifiiit'>r  '•.  i^.  "■  sin  i4rui,,i),.'4- 
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COHhEfrT  »/,.  -'..or-t  v,  'j',:!,  ',7  If.  ;;.  T.  0.oT«ir  :  v,  X^,  by 
#;.  A.  l>t.u»^.\  V.  -..  Pv. •..!.,  J.  A.  ii..  *  ■■  %r,.:  -.Ji  :. ".t  z.-ctti, 
H.<^  d.itshr  frtifj  'd'/A  .w\*.'rt\  .  -ki.:  x'..  r".  -  .;:.i*:r-*Li ;  to 
>C5,  '/y  if-  !£.  T.  'i.'/Vitr  ar.  i  i'^  r .  r,  -.'-  ;<rl4r.  i. 

J.lKjWi/-  ifowif  J.  -  ? 

Jf.C'.'l.MKK.  ■  "njfcf.k  ;.'.  J  f'.r  jo^ir  I'.r.fr. 
T.TaVKHSKK.--  i'vA/.'::.'.  r*',«rivi:-:  *■•.?.  tUnbf. 

RUrt^f'l  Sft  ^hf:«A  (y,.\,n.i,.  11  'f,-  ■-  I'. "I  lifitr  jir'/Kttcj  are 
lik<;  III*;  flfJit  In  Xi<-ktri*:'A  khi]  afrr.v •! v<  f.«--.  ;t  it  jur^ to  bea 
»U':«:i-M,  ThJit  I*  I'  I:  |;''<iti'iii  :  VVhiv- :  K-'v  iJ  ?q..  ii-'V  H*, 
it*  <^  4,  K'il  3,  !'«-<<  it  3,  K  ii  3  ;  iJl.v  k  :  K-g  L  5,  I'i-y  B  7, 
K  US.     whlli«;  t/j  piny  uri'l  itinVi  in  t'lX^'j  r;.or<rf. 

A  colurxin  of  ihii  Lirerj-f^il  W'*kly*'.tr'i*:r  U  near -IcTOted 
to  f;h«5M.  The  flnt  riro>/l«;in  Ih  by  th':  woil-kuown  rompoter, 
Mr.  Jf.  K.  Ki'lNOh. 


In  crmneciion  with  tho  annii.'il  niec-ting  of  the 
HritiMh  AfiMKriatjon  noxt  yi;nr  in  HiriiiiD^ham.  it 
hut  }i<;f;n  rlcciili^l  Ut  hulii  uri  Kxhihitinnof  In'Jiutry 
biid  Nutiirtil  niHt4/ry  in  MJngl«;y  II;iI],  tr^  remain 
opi-ii  fur  on«.'  rnoiith  y>r*;rr!#Jiiijr  {)t:UAn:T  «th.  The 
area  from  whirh  mariiiftictiiri^H  will  lie  admitted  is 
a  railiiiH  of  fiftf.-cn  rniloN  from  Birmingham,  and 
whi:n:vi:r  practicaMu  jinKir-HifcH,  hh  woH  aii  prodacts, 
will  hc!  illtiAtrat«fl.  .NiimlicrH  of  thi:  lea/ling mann- 
fiictiirem  havt;  alri'aflv  nhown  IhcmsclveB  willing 
ill  o(>-o|M;rat«!.  To  make  thi>  hall  more  attraotiye, 
HinioiH  of  old  Birmingham  workiihaps  will  be 
formed* 
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tightened  up  "a h«::j  i.:!::  •.■.■;  lj  ws.;.:  .-.r.    i 
in  tTro'lireciion.-. -i'ti-v.,  ;i  »:: :  .:.a:..:  r  :: 
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top  of  a  cart-wh(«-l  ■]■ -s  n.ovi.'  fx-ti  r  ^    ^ 
Btant,  than  the  l")t'oiii.    11  it  iJiii  liox.    ^' 
follow  tlio  ln^rsc.     Try  the  txperlxx^^ 
cardboarrl  an>I  a  iM-nci'l.>— A  SCBSC^^o^J 
"  stud  "  i«  a  bow  or  prot utterance  ; 
it  would  be  cailcd  a  '•  jiin  "  or  "  ' 
Is  moTablc  either  in  connection 
bearing,  or  with  iKith.    It  i»  n*-  " 
more  objects  to  their  bcarinr 
some  kind,  is  the  inoiit  ]>roUi 
iislgn  any  deflnito   rea^ton 
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3.     I^raf  woQ^  face  CUM  te  nail 

^"^r^  ni  :±if  zIas.  AtftdisaxE:iyL' 
=-"::r»  \t  -zJZat  ^h:Ld^  onirtliEt  si 


'-^=^  -=.  "^  i^t?3er  frC'in  :he  dnuk  «rrj 
"^^^^-s^  IziTi*.  fc2if_fr:=.  ihe  pmnt  of  iw 
kii:«*j£    «inci*  A  cipci«  eqisliaia 

T'lis^zinirc.  '■ni  tiff  d'>z»,  aaitt 

— f«=  -U^  5-=c=ir»*.  :a*t  in  gzi-ass 

—  "i^icrLj"  ■■liiz.s    -zzitil  the  diaitfr: 

*^-  '»"^"-'*  liis  #rr»p  is  Rr-cb: 
^-^^^-fr  -  ^  -  -  ^^  -r-rpcfiiw  sidf .  Tla 
2*_  :•=*"  j:«>red  «  m  linc  tenip>. 
■n-itstr  r^l^  is  li-f  rt Terse  of  ia: 
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•  f  .  ^\         #.        r  0.0,.  *  j^  \  9 


v/  •  '/', .  /  w//;  v^  *: .• ,  7 '.  -.f^,  ,*  f  ':  0  \  V - .    '\':.h.  j 

,.».•;/    o;,.*    ;./  f    ,*.  V,  '/,*    ♦.?.';   rAJ*;.'>/J    k;f.'J.  or 
Mjl»y;f .  .fi   Wht'Jt  Khf.  »//J  'Afj  ^/<:  V?t  t//  lh«;  mk*; 

huh 'fitly  tof  Oi«j  i»'ir*ily  fittihtittinial  work  in 
ly'/ry  ari'l  har'J  w//'J  iw  th«}  ^r'X/V'x.  or 
holUfffK,  '.lit  hy  i'.  Will  >#<:  'y/mf;urativ<;iy 
tmti'fif  KvKn  ntjUi  an  or 'J  i  nary  v<;rti';al 
/,fit.M:r  lli<-.  l//«/i  rfuy  not  U;  tri'lo  «;rioij((h  for  a 
vf;r/  *.oH$if^:  i!|ijr:iiyari'l  riiayliavf;  t^i  U;  nhifU:'! 
ff/r  a  rt.*jiut\  'fit  |faraii<:i  with  th<;  fir-Ht  ;  hut, 
.IK  ;i  ffih',  it  Will  riot  \tn  uiahI  itt  nuf.U  work  ;ih 
tli'i  I'JiwiUUiiiri,  or  4't:LlK*:  twi».t,  wlii'th.  if 
'  til  wholly  hy  i'.ti'-.h  a  r<:volvin((  t'i'fi,  will  ij<;<;ii 

I  riuljilfll:  Ift'i' !•,  fil     lit.vl,    (itU^l    with    «OIIJ{(:h, 

Hul  'In Villi  at  a  hif/h  «)f<-<^l  liku  th<:  «;iitfi«'rM  of 
|iliiiiiii}/  ;iii«l  irioiil'Iiii;;;  nituliiiuzn,  I  flo  not 
ii  ifniiilH  f  t.h.'it  I  rvu'  Kiiw  HW.U  iirrtitn(t:i\  for 
iiit'i  Willi  li  mail 'III  .t  liithitH  ;  prol/ahly  iHMiaii'c 
I  oil!  >*<■  twiKt  m  not  Iff  Utii  atl^inipLi:<l,  fxtu.]ti  in 
a  liniiti-.ll  (|i'.|j(i-<-(«,  whun  it  m  lioiin  um  <hMf;rilMi<l 
iihovn  Hull,  I  mill  no  ruiiMon  why  Hurh 
•^Miiiiln  iiihlitinn  1^1  thil  lathn  nhoiihl  not  Ini 
Miiiiln  ami  MiiM  an  ri'iidily  lut  thn  vnrlical 
« iithihi  itnil  ilrill»i.  OvnrniantiilN,  hnuskrtH, 
iiitfl  niiIh  (if  nlinlvnH  iirnanif^ntiHl  viiry  oftun 
wHli  fi  III  Will  1(  urn  ill  LirliiM  ill  wliicii  Nhorl 
n|iiiiil  |iilliu'i'la  liNik   wry  woll  ;  luid  lliONu  ui'u 


r4>  v-'.'^w-<ti:':..ir — iciiiriic  ■=!...  .ijL  i*  iny 

•-*.:.^  'yf  :*j  ivakilalili'v  f . r  ill  k Jii*  •: :  ' 
•.w>.:.  TL*:  pjilley  on  ihe  slie-re?:  >:rvw  . 
■«■...  r>:  i  \^uC.\  or.*: — -uv.  2:::. — :•;•  ^cor  wi-.L  a 
4.:..  r'y-Ifjr  or;  the  overhead,  which  i*  The 
•*.»vA.i  i^zfe.  ar.d  from  a  imall  puHtv  on  the 
*4r/.':  -r^if  t  a  cor»J  will  20  to  ihe  large?? t  on  ihe 
r/ur.dr«:l  //.  which  gives  ertater  scof»e  10 
4  P'jJI<:y  znouxiled  iu  ihe  chuck,  which 
w.Ji  allow  a  larger  size  to  be  use-i. 
In  thU  wriv  it  Ls  e:i.sy  to  arrange  that  len 
\nr\A  of  the  .slide-re>t  screw,  equal  to  I  in. 
lorigitudinal  traverse  of  the  tool,  shall  take 
f/Iac!;  t/^  X^sA  than  one  turn  of  the  mandrel. 
;fivirig  a  spiral  of  more  than  an  inch  pitch, 
ifalving  the  small  wheels  will  still  further 
'enlarge  the  pitch.  The  roller  being  unalter- 
able, of  course  somewhat  limits  the  proper 
profx^rtions  that  would  otherwise  be  obtain- 
able ;  but  we  have  three  puller's  upon  which 
\a>  work  the  changes,  and  these  will  generally 
Kuffice.  With  Haydon's  arrangement  one 
turn  of  a  spiral  in  six  inches  is  easily 
worker].  Q.  J.  L. 
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ENomE-UAKma  at  home.-xi. 

The  Eccentric  and  Valve. 

fl'^HK  fitting-up  of  the  eccon trie  and  valve. 
1.  with  their  reHpectivc  rods,  will  be  our 
ni:xt  t^l^k.  Where  engines  are  fitted  up  in 
'{iwuitity,  the  eccentric  shea ven  are  turned  on  a 
tismplet  plate  having  ujjon  it  a  »*hort  mandrel 
or  Htud  fitting  the  bore  of  the  sheaves,  and  set 
to  the  exact  amount  of  ecocntricity  required. 

A  key-way  is  cut  in  the  stud,  opposite  to  which    eiuiii  iireuii  ua  wmewhat  f   11" 
till!  koy-way  in  the  eccentric  is  cut,  and  by       By  means  of  the   slid?  ^t 
which  it  is  retained  in  place  while  being  turned,    inirress  and  eirreaii  rk#  *.!.  _  ^'"'valve 
An  unlimited  number  of  sheaves  may  1^  turned 
on  Hiinh  a  templet  plate  all  exactly  alike.  This 
iH  the  practice  in  eng^e-shops  ;  but  as  wo  have 
ouly  QUO  to  make,  we  shall  uot  employ  a  plate, 


or  lie  =>:rap.  -; 
b  *sierT  cloth  f 


^-  --=^^   j:»   — r-   shjkpe  and  "iiEir 

a^-  ^^^^  m*ir^-j-cion,s  jnv-n 

=nikin^  ,:  i  ih*  ^.x■ns'r^?rj|^■  n  J  ^  ii 

*-—  a  ?— cnT  zvo.  noi  ?-:»  much  ii 
:::ni  cf  :h.e  aom^  str^ngrh  kv. 
•"*  ;??*^'^.  ^^^Eess.  and  caj* 
"r.-rniinr  inring^  in*  aoTTia!  nrrli;: 
iin.  h'.le  fcr  ihe  pin  ai  ai.;.  <7r 
xtlwk  ^rzxT^  with  ihe  axi*  ^f  the  r 
*in.  h:l«  in  ihai  end  a:  I  v.  Li. 
irom  .ne^  marc  o^  i'.vo  tappir. 
!he  nai  cf  ihe  eocentrio.  which  ^ 
to  ?in.  de^p   for   the    r^oepiii-n 

» *  *<• .  •  — 

The  vaive-n>i  i*  shown  a:  Fir 
ninal  10  increase-  ihe  size  of  the  ru 
for  ^rearer  r-earliiir  surface  K-c: 
oblique  thm*:  which  the  ecc^n:ri 
upon  it.  Then  the  bush  may  be  "i 
valve-rod  bearing,  which  will  pi* 
diameter  «>f  the  rc-i  i.-einp  incrt'ri>«r 
end  of  the  rc^d  is  screwed  for  a  lei 
and  nuts  and  ki:k  nuts  are  proviil 
maintain  ihe  valve  in  pc*?-ition  t, 
the  opiK>site  end  is  attached  iht-  M 
fit:?  into  the  fork  of  the  x.'<iK:eM\ 
receives  the  pin.  It  may  l^e  tiled 
of  brass  or  of  steel.  Into  i:  tht 
valve-rod  is  screwed,  and  a  <*:•:  \ 
steady.  The  pin  C.  which  unito 
eccentric  rod.  is  maintainetl  in  p:ai 
of  a  split  pin  thrust  through  the 
a.s  simi)le  a  joint  as  any  for  a  siuu.i 

The  valve  is  tilevl  10  tbv  diuions 
Fig.  122,  and  scrt-wtHl  uiH^n  its  n 
tightening  of  the  nut^  uy-vn  its 
dihtance  given  in  the  <aui«.'  furui 
thi.s.  the  whole  conneoti.  >u  \iot\\  rcii 
and  the  valve  is  coinp\^.^^^.  ]^^,^^ 
iwrtant  portion  of  the  wt^rk  -  tho 
valve,  as  it  is  calh^il-.vot  r.-nnii 
and  this  section  of  the  work  '  h 
sente  great  initial  dim,.,Ut;^  i 
shall  treat  of  somewhat 


ingress  and  egress  of  tOie  Rt2.  1 
of  its  expansion,  and  tliA  ^J!^*^ ' 
alsoiseffected.  The«eii*^2^?**^ 
and  the  travel  of  th--  *^ 

by  the  throw  of  f  ^5 

1 
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whii^h  the  centre  of  the  sheave  is  keyed  on, 
relatively  to  the  umnk.  If  the  centre  of  the 
sbeace  were  made  to  oorrespond  ^xautly  with 
the  centre  of  the  cnmlc.  Ha  in  the  earlier  en* 
gines,  the  opening  and  cloning  of  the  ports 
would  coincide  czRctly  with  Che  teiminntioii  of 
the  Btrokes  of  the  piatoo.  But  by  patting  the 
centre  of  the  ecceatric  forward  or  ahead  of  the 
onmk,  t«  a  distance  eqnal  to  the  travel  of  the 
valve  for  lead  nnd  cut-off,  tlie  unonnt  of  these 
can  be  regulated,  aod  the  opening  and  otoaing 
of  the  portfl  do  not  coincide  with  theteimimitiDii 
of  the  piston  Rtrokea,  btit  with  some  fractional 
portions  thereof,  ivhoiii!  amotint  la  regulated  bj 
tbe  precise  amount  of  setting  forward  given  to 
the  sheave  beyond  the  centre  line  of  the  crank. 
Eeversing  Oie  eccentric  simply  conBiats  in 
bringing  tbe  full  of  the  eccentric  to  one  side 
or  the  other  of  the  crank  centre,  or  to  tbitt  side 
□f  the  crank  in  which  direction  we  require  the 
engine  to  lie  driven.  This  movement  is  effected 
in  single-cyliu'ler  engines  by  the  employment 
of  Bome  kind  of  reversing  plate,  and  in  double- 
cylinder  engines  with  tbe  arrangement  termed 
a  slot  link,  by  which  the  positioii  of  the  valve 
and  valve  rod  is  moved  relatively  to  the  steam 

The  extent  of  the  travel  of  the  valve  is  equal 
to  twiue  tbe  greatest  width  open  ta  steam,  plus 
the  two  onteide  laps,  in  this  case,  2  (|'„in.  +  Jin.), 
and,  of  connie,  the  throw  or  radius  of  the 
eccentric  mnst  be  equal  to  one  half  the  travel 
or  f^in.  +  Jin.  =  ,°sin.  Tho  angle  of  the  eceen- 
tric  (set  to  the  linear  advance  of  the  valve)  in 
reference  to  the  crank  will  equal  00"  +  lap, 
moast>red  on  the  the  eccentric  circle  —  wy  +  j". 
It  we  choose  to  put  lead,  it  mnat  increase  the 
angular  advance  of  the  eccentric  by  that 
amount.  I  have  given  ^"  lead  in  dimensioning 
the  cccentrio.  which  will  make  the  linear  a' 
vance  HC  +  i '  ♦  Ji.  as  shown  in  the  diagran 
Bat  it  will  be  t-uffieient  in  this  instance  if  tl 
port  is  just  perceptibly  open  to  steam  only 
tbo  commencement  of  the  return  stroke  of  the 
piston.  The  qnicker  an  engine  is  required  to 
run,  the  greater  the  amotmt  of  lead  which 
should  be  given  to  the  steam  elde  of  the  valve. 

The  valve  ia  set  thus  :  Tbe  piston  A  being 
bronght  to  one  end  of  tihe  oylinder,  so  that  the 
crank  is  on  one  of  its  dead  centres  (Fig.  12») 
the  slide  is  tot  open  on  the  ateam  side  to  thi 
extent  of  ite  lead  =  iV  ■  ^^  eccentric   is  set  c 


the  crank  ahatt  at  the  requisite  obliquity 
corresponding  with  a  linear  advance  of  Ji",  and 
held  temporarily  by  a  key  driven  in  the 
keyway  cut  in  the  shaft,  but  without  cutting 
any  yet  in  the  eccentric.  If,  as  ia  most  pro- 
bable, the  rods  do  not  come  within  a  fraction 
of  their  exact  length,  thenuts  on  the  valve-rod 
furnish  the  means  of  adjustment  to  the  re- 
quired extent.  If  we  had  made  our  valve  with 
a  T-headed  reces?,  or  a  bow  for  a  ring  instead 
of  adopting  this  plan  of  nut  adjOBtment,  the 
length  of  the  eccentric  rod  mtiat  have  been 
ta^n  with  trammels,  and  the  rod  either  made 
or  adjoBtod  after  the  setting  of  the  valve. 

With  the  TUlve  set  and  the  eocentrio  sheave 
temporarily  keyed  on  the  thaft,  torn  tbe  engine 
round  half  a  revolution  to  the  opposite  dead 
centre,  and  note  whether  the  lead  is  equal  at 
each  end.  The  ohanoes  are  in  favour  of  some 
discreiiancy,  and  then  the  sheave  or  the  valve, 
or  both,  will  require  a  little  adjustment  and 
correction,  nntil  both  ends  open  to  lead  alike  at 
the  oommeucemcnt  of  the  strokes  ;  then  mark 
the  keyway  off  in  the  sheave,  and  ci 
exactly  as  possible. 

I  am  astmming  that  the  majority 
readers  nnderatand  the  meaning  of  the  terms 
"  lap," '"  lead,"  ■'cushioning,"  tc.,nere  employed. 
But  (or  tbo:^.'  who  do  not'qoite  follow  me,  an 
examination  at  the  diagrams,  Figs.  123  to  12T, 
will  illustrate  their  application.  "Lap,"  Figs. 
1S5  and  I2li,  regulates  the  omoimt  of  expansive 
working  of  the  steam  by  cutting  oS  its  supply 
«t  some  fractional  i>art  of  the  stroke  of  the 
piston  ;  "lead,"  Figs.  123, 127  is  the  amotmt  by 
which  the  valve  U  open  tor  reodmisston  of 
steam  at  the  termination  of  a  stroke  ;  "cushion- 
ing'' relates  to  the  quanti^  of  at«am  left  in 
the  cylinder  hy  the  early  cut-off  on  the  exhaust 
side  of  the  valve.  Fig.  V26,  which  steam  ac 
an  elaatic  buffer  to  tbe  piston  iu  bringing 
rest,  and  thus  relieves  the  strain  and  widden 
shock  of  reversal  ot  the  moving  parts. 

Takini!  tbe  diagrams  in  succession,  w 

be  able  to  see  exactly  what  ia  going  on 

orlindoT  during  bail  a  zarolutaoa.    In  Fig.  123 

tie  engine  is  on  dead  oentiea,  the  onuik-pia 


being  nearest  cylinder  ;  the  piston  is,  therefore, 

about    to    commence  ita  stroke  :  tho  valve  is 

open  to  lend   at  a,  b  ia  exhausting.     In  this 

position  the  centre  of  tho  eccentric  sheave  is 

set  forward  90°  +  Jijin,  in  front  of  the  orank- 

n  ;  Ain,  would  be  termed  its  iitifar  advance, 

e  angle  crfBitaawjHfor  advance. 

In  Fig.  121  tbe  port  a  is  opened  to  ita  greatest 

wid  th  to  steam,  and  the  port   b  ia   fully  ex- 

hauating. 

In  Fig.  123  the  valve  has  returned  and  cut 
off  steam  at  a,  the  piston  A  being  at  j  stroke, 
after  which  tia  steam  acta  by  ite  own 
expansion  ;  port  b  ia  etill  eihansting. 

In  Fig.  12ti  the  exhaust  port  *  is  jaiitoovered 

er.  and  the  exhauat  steam  left  in  that  end  of 

the  cylinder  is  being  cnshioncd  by  tJie  piston 

A.     If  there  were  no  inside  lap  in  the  vnlve,  it 

would  now  be  in  middle  travel :   but  it  has  yet 

love  Ain.  further   back  to  attain  that  poai. 

OS  indicated  by  the  position  of  the  eccentri( 

sheave.    The  steam  in  front  of  the  piston  iaatill 

expanding. 

In  Fig.  127  we  oome  to  dead  centres  again, 
the  crank-pin  being  furthest  from  cylinder. 
The  piston  A  has  made  one  atroke,  the  fly- 
wheel half  a  revolution,  and  the  valve  is  just 
pen  at  h  for  the  return  stroke. 
Though  the  employment  of  a  revertting  plate 
did  not  form  part  ot  our  original  design  (p.  533 
of  Vol.  XL.),  I  have  drawn  one  in  connection 
with  this  eccentric,  thinking  that  there  are 
perhaps  some  who  might  nian  to  adopt  a  aimpli 
method  of  reversing  the  motion  of  the  engine 
without  incurring  the  work  involved 
making  of  a  slot  link  with  rods.  Of  C( 
this  inatjince,  the  engine  must  be  stopped  for 
reversal ;  but  in  few  cases  would  this  be 
considered  a  drawback.  Tho  crank-shaft, 
0.  will  need  to  be  extended  IJin.  if  the  plate 
adopted. 

There  are  several  kinilB  o£  reversing  plates 
immon  use,  this  particnlar  one  having  the 
advantage  over  some  othere  of  being  more 
readily  made.  In  Figi  Vii  the  plote  and 
eccentric  are  shown  bolted  togethe 
position  for  motion,  indicated  by  the  direction 
of  the  arrow.  Iu  Figs.  120,  130,  the  two  an 
shown  separately.  In  the  flgurea  the  samt 
reference  letters  are  nsed  throaghout. 

The  plate  A  ie  keyed  fast  upon  the  crank 
shaft  B.  It  is  furnished  with  a  slot,  a,  tor  the 
tightening  bolt,  the  head  of  which  is  prolonged 
iuto  a  pointer,  i,  hy  which  tho  exact  position  "' 
the  plate  in  reference  to  the  sheave  ia  set  to  t 
division  lines  F  M  B  (Fig.  130),  marked  off  by 
actual  observation  of  the  positions  of  the  slide- 
valve,  before  tlie  steam  chest  ia  put  on.  The 
divisions  may  also  be  inserted  tor  different 
grades  of  expansion,  regulated  by  different 
positiona  of  cut-off.  The  bock  part  of  the 
plate  ia  fumiahed  with  a  groove,  C  C,  in  which 
a  corresponding  tongue  upon  the  face  of  the 
sheave  d  slides,  thne  maintaining  the  sheave 
and  the  plate  in  their  preper  vertical  positions. 
The  sheave  has  an  elliptical  slot,  E,  cut  through 
order  to  allow  of  the  necessary  vertical 
a  slight  clearance  being  given  be- 
and  the  shaft.  By  the  employment  ot 
Buoh  a  plato  tbe  reversal  of  tbe  engine  may  be 

effected  in  half  a  minute,  it  being  only 

eary  to  slacken  the  bolt,  re^t,  and  tightei 


Local  Mean  Koc 
found  on  p.  3.=iS 

and   tacnlsi    continue   to   appear   i 
int^vala  on  the  Sun's  disc. 

n  December  2lBt  the  Sun  is  sa 
technic^y  to  enter  Oapricomns,  and  Winter  ii 


instant  ai 

■right  -  ai.B"."      ..— s— T      —      

with  X  and  /»  Sagittarii.  This  is  the  tbeoreticaL 
date  of  the  shortest  day  ;  which  will  actually 
happen  in  London  on  the  22nd.  when  the  Sun 
will  be  only  7b.  44m.  above  the  horizon,  Bi>d,oI 

itirw,  Iflh.  Ii>m.  below  it. 
AtS  a .      , 

■hich  is  only  another  way  ot  Baying  tl 
Earth  is  in  Uiat  part  of  her  orliit  iu  which  we 
nearest  to  him.  At  the  time  epeoiBed  we 
shall  be  separated  by  an  interval  of  90,S08,4M 
mUes  from  the  mighty  Bnler  of  onr  Planetary 


The  Uoon 

Is  Sew  at  Ih.  16-7m.  in  the  afternoon  d 
December  6th,  and  enters  her  First  Quarter  it 
fib.  31  ■8m.  p.m.  on  tho  Htb.  She  will  be  Full  it 
8h.  .IS'fim.  at  night  on  the  21at,  and  enter  be 
Last  Qoarter  srSm.  aft«r  Koon  on  the  2StlL 


Dayot 

Moon's  Age 

ScM^tha. 

Days. 

h,      m. 

11     BJ-9    „ 

11 

i-i 

3     48-0  pjn. 

l<i 

9-a 

7     30-3    „ 
13        fi-4     _ 

26 

i9^a 

4       3^7ajn. 

31 

24-9 

8     11-0     ,. 

The  Moon  will  I 
Mercury  at  6  a.m.  ov 
11  p.m.  on  the  Kith  ; 
the  22nd:  with  Mara  1 
with  Jupiter  at  the  ss 


B  in  oonjnnotjon  viA 
the  ath  ;  with  Vennltt 
dth  Saturn  Bt5am.«' 
^9a,m.onthe27Ui:Hi 
ne  hour  on  the  28th, 
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II  51  22-30 
II  53  37-18  ;, 
II  56    0^7S  „ 
II  58  29-06 


At  Greenwich  Mean  Noon, 


IT  16 
17  37  II 

17  EB  S3 
S  31  33 


21  53  19  16  42 
23  83  39  17  1  44-23 
""  "  ""  17,2127-02 
23  20  62l  17  41  9-80 
23  27  6  18  0  62-68 
23  21  33  18  20  35-37 


Mercury 

Is  an  Evening  Star  during  the  earlier  i»R  J 

December,  but  comes  into  inferior  Conjunotio* 

with  tbe  Sun  at  4  a,m.  on  the  19th,  after  wkU 

obviously  mnat  pass  to  the  west  o(  tiieSo^ 

i  become  a  Morning  Star.     He  is  very  baft 

placed  indeed  for  tbe  observer,  on  aooonnt « 

his  great  South  Declination.     His  diamettt^ 

aaes  from  «■!! '  on  tbe  1st,  to  9-8"  by  thsllft 

which  it  continues  tor  a  day  or  tw^^* 

then,  elowly   beginning  \\a  diminish  again. ■ 

only  S'  by  the  yist. 


31 


h. 

in. 

39-1 

1 

21-Jp» 

•H 

64-6 

1 

I 

0-4    , 

•iri 

11-4 

l> 

23-2  . 

20 

42-0 

11 

3B-3W 

58-0 

10 

S6-I  , 

20 

12-9 

JO 

34-S  , 

18  43  42'23    4  1G!  18  40  18*16 


Tile  method  of  flading  tha  W'^wftl  Tiioe  ftt 


The  curious  looped  path  indicated  b^*] 
above  Ephemeris  begins  in  a  blank  r«!"J*^ 
Sagittarius,  and  extends  towards  ^  S  * 
constellation  ;  just  to  the  North  ot  wliM* 
the  planet  will  be  found  on  the 
days  afterwards  Mereury  returns  o 
and  finally  travels  into  the  Sonthen  )■(■ 
OphinchuB. 

Is  an  Evening  Star  daring  the  enti«j 
and  though  extremely  badJ^   plaoel  ' 
observer  at  the  beginning  of  it,  ytft  .. 
slightly  better  position  towards  tVi,, 
Bbo  attains  her  greatn*  •' 
Sun  C4r  1«')  at  7  Mfl 
exhibits  a  beautiful  f" 
Her    angular   dia' 
DeoemlMT  1st,  inoi 
of  the  7m.  , 
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Jvplttt'*  SAtetUtM. 


IT 

f>kT 

n 

EcD 

II 

OrJI 

ni 

III 

Tr  1 

II 

TtV. 

/ 

F^n 

T 

ShT 

t 

TrI 

ShG 

/ 

Tr  E 

/ 

SeD 

1 

OcR 

F 

Tr  E 

II 

EoD 

IV 

TrI 

Tr  B 

II 

Shi 

11 

NI,.  E 

T 

Tr  r 

T 

HhF 

I 

TrE 

TrE 
Shi 
OoR 
I  I  EcD 
III     Eo  R 
"     Shi 

in  ooD 

TrI 

i 


OeD, 
Tr  B\ 
EoD! 
OcR 

TtI\ 


Eclipse  ;  Oo  Ocanltatiou  ;  Tr  Transit  at  Satellite  ;  Sh  Tnnait;  of  Shadow  ;  D  DiBappear- 
;  R  ll«appeanuice  ;  I  Ingress  ;  E  Egreai.  The  printing  of  a.  phenomenon  in  italici 
atea  that  its  visibility  is  rendered  donbtfnl,  cither  by  the  brightness  of  the  twilight,  or  b; 
^r'e  proximity  to  the  horizon. 

T  appToaohaa  to)  Fixed  Stars  b^ 


t  Virginis 
18  Aqnorii 
B.A,C.  7ti97 
a  Pisoinin 
B.A.C.  741 
BA.O.  987 

&J..C.  1526 
111  Tauri 
117Tiinri 
BJLC.  1930 
(Leooia 
is  Leoois 
T  Leonla 
B  Virginis 


a,l 

limb. 

|S 

h.  m. 

5   0  a.m. 

Bright 

81 

123 

8  31  p.m. 

Dark 

130 

5  56   „ 

Dark 

74 

1  47  a.m. 

Dark 

120 

3    9   „ 

Dark 

23 

1 1    2  p.m. 

Dark 

13S 

+5     6  p.m. 

N.  byW 

19! 

72 

6  35    „ 

•Dark 

6  4(1  p.m. 

•Dark 

Bright 

69 

6  50  „ 

Bright 

93 

100 

85 

a 

g     . 

^1 

Keappear- 

Moott'a 
Limb. 

S.^ 

r 

-t 

53 

G    9a.m 

Dark 

231 

92 

4  5fi    „ 

Dark 

190 

166 

tfl  30  p.m. 

Bright 

267 

332 

t2  40  a.itl 

271 

66 

is  23    „ 

Bright 

857 

12    2p.m 

Bright 

261 

44 

113 

r,  fifi  a  n, 

Bright 

287 

77 

Bright 

319 

38 

6  37  p.m. 

80 

5    Sn.m 

252 

123 

7  48    „ 

Dark 

223 

110 

6  47    „ 

Dark 

211 

60 

6  13    „ 

Dark 

226 

t  Near  approaches.        %  Star  below  the  horizon. 


ingly  bright. 


1 

Right 

Sonthjj. 

1 

AsceDsion. 

h.    m. 

h.    m. 

19  57-4 

23    28-8 

3     14-8  p.m. 

20  19-4 

23    11-9 

30  40-3 

20    43'4 

21    0-1 

19      5'1 

21  18-4 

17     19-1 

21   35-3 

15     27-6 

21  50-5 

13     327 

3      9-7    „ 

artingthns  from  Sagittarins.  Tonus  travels 
;  across  Capriooraas,  and  by  the  3rd  is 
i  on  the  botuidary  between  the  last-named 
«UatiDn  and  Aqoarini.  She  will  not 
ttfOix  any  Qonapicnoua  ttor  during  the  entire 

"lit  Kaddl—  ~  *■ 


10*4"  by  the  Eve  of  the  New  Tear, 
no  that  he  continned  to  be  an  oninteresting  and 
inBignificant  objeot  in  the  teleBCope.    Ho  is    - 
"  quadrature  "  with  the   Sdh   at  midnight 
December  3rd. 


■i 

Right 

i 

Ascension. 

h.     m. 

1 

10    52-7 

r. 

11      0-8 

11      8-6 

11     15-7 

11     22-3 

6 

! 

11     28-3 
11     33-7 

This  path  lies  wholly  in  Loo.  Mars  will  be 
about  r  N.  of  X  LeoniH  on  the  5th,  but  wiF 
approach  no  other  star  of  any  aiio. 

Jupiter, 

■fn  BO  faj  as  his  ."^utliing  is  conoemed.  is 

'  "ore  midnight 
3  resume  our 
in     so-caUed 


qnadiatnre  "  with  the  Sun  at  2  p 
26th  ;  and  althou^,  of  caurse,  his 
dlstanoe  from  the  Earth  precludes  his  exhibit* 
any  aotaal  phases,  his  preceding  limb  will 
leen  to  be  very  appreciably  darker  than  that 
next  the  Snn.  His  Angular  eqoatorial  dia* 
meter  increases  from  32  1' oo  December  let  to 
34'9"  by  the  last  day  of  the  year. 


The  short  arc  described  by  Jupiter  will  be 
en  to  lie  wholly   in  Virgo.      On  the  early 
morning  of  the  8th   the  planet  will  only  ha 
some  8'  south  of  ij  Virginia. 

Is  now  risible  practically  all  night  long,  coming 
into  opposition  to  the  San  at  11  a.m.  on  Decem- 
ber 26th  ;  and  is  about  as  well  plac^  for  the  ob- 
eerver  ns  he  possibly  can  be.  The  North  Declina- 
tion of  the  planet  is  very  groat,  and  his  ringi 
for  practical  purposes  are  at  thoir  widest  opening. 
In  fact,  the  student  -maj  be  cautidued  that  so 
favourable  a  condition  of  thlnga  for  examining 
the  physical  atmoture  of  Satnm  with  tha 
telescope  will  not  recnr  for  something  like  SO 
years ;  and  ie  henoe  urged  to  lose  no  op- 
portunity of  Bcnitinising  and  sketching  so 
marvellous  an  object.  The  equatorial  dia- 
meter of  the  planet  increases  quite  insensibly 
from  18-4"  at  the  beginJiing  of  the  month  to 
IS'9"  by  the  year's  end. 


isosceles  triangle  forioed  by  i,  n,  oad  i-  Qemin- 

In  quadrature  with  the  sun  at  1  a.m.  on  Decem- 
ber 29th,  is,   for  the    observer's^  purpose,   in- 

Heptoue 

May  be  well  seen  daring  the  working  hours  of 
the  night,  as  his  North  Declination  gives  him 
oonaiderable  altitado  ;  hut  of  course  bo  requireB 
a  powerful  teleecope  to  be  diatinguised  from  h 
small  fixed  star. 


Bight 

Deoiination 

h.     m. 

16    o9-2 

3    26-8 

16    37'4 

3    26-2 

It:     55'7 

3     25-8 

16     54'1 

3    25-3 

16     52'6 

3    24-9 

16     61'3 

3    24'5 

16    50-2 

10 

43-.i  p.m 

10 

10 

3-1      „ 

9 

4«-0     -, 

229     „ 

9 

2-»     ,. 

" 

43-8     „ 

Bhootinff  Stars 


May  be  watched   for  on  the  nights 
11th  to  ttui\.?.'Cii,».'oa.iuEai!i  c&"0a.«i1.' 


ENGLISH  MECHANIC  AND  WORLD  OP   SCIENCE :  No.  1,079.  Nov.  27,  U85. 


Ctroenwloh  Mean  Tima  of  Sonthlns'  of 
Blahtaen  of  the  Principal  fixed  Stara 
on  tha  NlKbt  of  Deoembar  lat,  1886. 


Star. 

Souths 

li.  m.    0. 

a  Aqoani 

...     6  17     138 

CPegnai           ...        . 

...     5  52  4C-73 

...    6    S  i8-ia 

Markttb 

...     6  16     I-5U 

^Oephei 

...     6  51  35-00 

.        ...     6  59  «-3e 

...     7  5U  4.V20 

Polaria' 

.,.     7  54  31-57 

...     B  34  30-69 

<i  Arietia 

...    9  17  12-e4 

aCeti 

...  10  12  37-83 

-Fereei            ...        . 

...  10  33  27-57 

y  Eridani       ... 

...  11     3  52-12 

Aldebaran       ... 

...  11  46  2fi-.ir. 

c^i»ii» 

.        ...  13  24  13-73 

teporis 

...  12  2r,     0-B9 
...   12  43  3B17 

The  Method  of  finding  the  Qreenwich  Moan 
Time  of  .Southing  of  ei^er  o(  the  Stars  in  the 
above  list  for  any  other  Night  in  December,  its 
hIbo  that  of  determining  the  Local  Instant  of 
ita  Transit  at  any  other  Station,  will  be  fonnd 
on  p.  3."ifi  of  Vol,  XL.  It  must,  howerer.  be 
^oteil  that  the  firat  of  these  mloa  is  not  rigidly 
BOOorate  when  applied  to  Polaris,  or  any  other 
close  circnmpoUr  Star  (nor  even,  in  fact,  to 
a  star  like  y  Copbei).  although  it  will  probably 
be  fonnd  quite  saffici<>Dtly  so  in  practioe. 


NEW  FRET  SAW. 

THE  engraving  tjolow  illuBtnites  a  new 
registered  fret  saw  broaght  out  by  the 
Britannia  Company,  Colchester,  which  boa  been 
Specially  designed  ta  meet  a  demand  from  ad- 
-raooed  fret  cntters  and  cabinet  makers  for  a 


B,  too,  will  be  seen  a  loose  round  piece,  which 
oan  be  removed  wh^n  fixing  a  saw,  thaa  giving 
a  clear  view  of  the  lower  bar.  The  machine 
is  fitted  with  a  horizontal  drill,  and  the  shaft  is 
arranged  to  carry  emery  wheels,  baffs,  and 
polishing  brushes.  An  e£BciBnt  blower  com- 
pletes tlus  naefnl  fret-catting  machine. 


while  the  longer  arm  is  held  (aet  when  the 
conpling  is  complete  or  locked  by  e,  pin  which 
prevents  the  cranked  hook  from  turning.  As 
the  two  parts  are  bronght  together,  au  inclina 


RAILWAY  COUPLINGS. 

THE  action  of  the  Amalgamated  Society  of 
Railway  Servants,  in  setting  apart  Ei'iOO 
of  their  rather  scanty  funds  in  order  that  a 
practical  test  may  be  made  of  some  of  the 
modem  devices  for  safety  coupling  of  railway 
waggons,  is.  in  a  sense,  a  direct  challenge  to 
the  companies,  and  as  the  subject  has  recently 
attracted  much  attention  is  the  United  States, 
it  is  not  impossible  that  at  last  something 
definite  will  be  done.  Itis  well  known  that  in 
view  of  the  difficulty  of  introducing  any 
uniform  coupling  arrangement,  or.  Indeed,  of 
inducing  any  railway  company  to  alter  the 
existing  rolling  stock,  some  superintendents 
have  supplied  the  shuntew  with  a  hooked  pole, 
by  means  of  which  the  shackle  can  he  lifted 
on  ta  the  hook  without  going  between  the 
buffers  ;  but  it  is  fett  that  an  accessory  such  as 
that  is  only  a  temporary  dovice  for  avoiding 
accidents  as  mach  as  possible,  and  the  thing  to 
be  aimed  at  is  an  automatic  coupler,  which  can 
be  placed  on  all  kinds  of  rolling  t<tock  at  a 
comparatively  low  price.  In  America  a  variety 
of  automatic  couplers  have  been  in  actual  use, 
some  of  them  for  several  years, and  at  the  trials 
mode  under  the  direction  of  the  eiecntive  com- 
mittee of  the  Master  Car  Builders'  Association 
held  at  Buifalo,  N,Y.,  in  September  last,  a  doMn 
were  selected  out  of  forty-two  for  further  trial 
in  actual  aervioe.  So  far  as  we  know,  no 
automatic  coupler  has  yet  been  tried  in 
actual  work  in  this  country  ;  but  there 
were  many  devices  at  the  Inventions  Exhibi- 
tion, and   we  have  chosen    three  typical  ei- 


lona-er  i 


the  lock- 
ing-pin, which  falls  when  the  parta  reach  tht 
position  ehown  in  Fig,  2.  IVhen  it  is  desired 
loouple  cars,  the  locking-pin  is  withdravn 
by  means  of  a  lover  connected  to  the  pin  by  a 
short  chain,  so  that  there  is  no  occasion  to  go 
between  the  vehicles  at  all.  The  jUnstrationB 
show  the  coupler  in  plan  ;  but  as  it  is  one  of 
the  vertical  plane  type,  it  will  be  ondeiBlood 
that  it  readily  accommodates  itself  to  vmiying 
heights  of  buffer  beams.  There  is,  however, 
no  provision  for  loose  coupling,  which  is 
deemed  necessary  here  for  goods  truins.  in  order 
tJiat  engines  may  bo  able  to  start  their  loads. 
Of  the  twelve  couplers  selected  at  the  Buffalo  j 
^on,  six  were  of  the  Janney  type,  men  I 
the  prototype  being  of  oonrse  inclndsd. 
They  all  act  in  tie  vertical  plane,  and  differ 
only  in  details.  Fig.  3  represent*  in  sid* 
plim  view  the  coupling  patented  by  Hr.  Q.  F. 
Belling,  of  Little  llford,  Essex.  Instead  of  l 
drawhook  the  patentee  uses  a  flat  piece  of  iwa, 


strong  HW  capable  of  doing  largf  work.  As 
will  be  seen,  tho  table  is  oblong,  and  extends 
the  whole  length  under  the  arm,  while  it  can 
be  tilted  to  any  required  angle  for  cutting  in- 
lays, Sc.  This  saw,  which  is  20in.  from  the 
back  of  Che  arm,  haa  a  true  vertical  stroke, 
effected  by  the  arraliKcment  shown  at  C,  and 
the  spring  and  rod  at  A  and  D,  while  B  is  a 
presser  foot  which  can  be  instantly  adinsted  to 
any  usual  thickness  of  wood,  and  which  pre- 
miita  the  upward  jerk  of  the  wood  and  the 
caaaegaezit  liahiUty  to  bienkmge  of  aawa.    At 


order  to  give 
idea  of  the  nature  of  the  device  required. 
In  Figs.  1  and  2  we  show  the  well-known 
Janney  coupler  in  two  positions.  Thiscoupli 
which  has  been  in  use  for  many  years  i 
gome  lines  in  the  United  States,  is  of  the 
knnckle-conpiing  type,  which  acta  in  a  vertical 
plane,  tbe  jaw  being  at  the  end  of  a  bar  which 
IB  free  t«  slide  in  the  framing  against  a  ooiled 
spring,  thus  acting  as  a  drawbar  and  a  buffer. 
It  will  be  seen  in  Fig.  1  that  the  short  txma  of 
the  donked  liooks  engage  with  <mo  mothar, 


t  the  top  of  whid  li  a 

ed  by  a  bolt  and  nni,W 
„    ^  .lin,  C,  which   passM  U 
the  slot,  D.    The  lower  part  of   A  is  sli^>4 
curved,  as  shown  at  F,  ao  that  the  free  endtc 
the  double-shackle,  H,  may  slide   into  the  alal 
and  drive  the  pin  C  befot^  it  until  it  pwM 
clear  and  tlie  pin  drops  behind    the  shacU^ 
Doropleting  the  coupling.     It  will  be  Been  lll^ 
there    is   considerable    play    in   the    oav^ 
itaeLf,  and  the  parts  accomnuj^tjQ  themv 
within  tolerably  wide   limits    to  tfte  -w 
height  of  the  wagons.    tJiuvintiUnK  ia 
plished  from  the  aide  I 
oonneoted  to  M,  which  ] 
the  bar  B,  thus  withdn 
ooopler  is  of  the  loosr 
of  which  were  seleott 
Bnflklo  CcuTeatioD, 
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antomatic  eonpler  nctualed  from  the  aida. 
will  be  aeen,  the  shaoiile  is  coriiieBted  by  a  bar 
or  link  to  a,  rod  which  is  operatpd  from  the 
sides  ot  the  waggon  by  a  handle,  ho  that  the 
ahackle  cna  be  raidily  gnided  on  to  the  hook. 
The  device  illoatraMd  ix  one  of  loaor  of  a 
similar  kind,  and  was  patented  by  Mr.  Dayiea. 
of  Am  he  rat-street,  FallowSeld.  Thin  t;rpe 
offer"  little  inducement  to  railway  oompanies, 
as  although  loas  of  life  would  be  prerentad  ' 
B,  certain  extent,  no  time  wonld  be  Bared  .  . 
coupling  or  nncoQpling  except  that  n-hich  may 
lie  loat  now  in  getting;  under  the  baffem.  Not 
one  of  the  twelve  aolooted  (or  further  trial  in 
America  in  of  this  (the  non-antomatic)  type  ; 
all  are  automatic,  and  only  one.  that  of  .Ajnej, 
on  the  fixed-link  plan.  The  teste  made  were 
whether  the  device  would  couple  with  the 
standard  link,  whether  it  would  conple  with  its 
own  kind  at  a  slow  speed,  and  also  n-ben  the 
two  waggons  were  brought  sharply  together, 
and  finally,  whether  it  could  tie  »et  not  to 
oonple.  "nie  first  seriea  of  trials  were  mode  on 
.  a  straight,  level  bit  of  road  ;  the  second  on  a 
oorve,  having  a.  radiiu  of  2i42ft,,  and  is-ith  the 
centre  of  the  draw-bar  of  one  naggon  'iia. 
aboTe  the  corresponding  point  in  the  other. 
Out  of  the  forty-two  dilFerent  oouplerx  tried, 
Duuiy  failed  completely  in  the  xecoud  aeries  of 
testa  ;  but  the  fact  that  the  committee  were 
unable  to  decide  definitely  until  the  selected 
twelve  have  been  further  tested  in  actual  work 
shows  that  the  question  ia  one  not  eaailj 
settled. 


THE  "METAMORPHOSKR" 
LANTEHN. 

MESSRS.  JOU.\  \™eXCH  ASD  SOX  have 
juHt  introduced  a  new  lanMm.  which, 
they  claim,  is  a  great  imgirovement  on  al!  other 
single  lanterQB. 

The  great  advantnge  if,  tliat  by  meati."  of  a 


placing  the  mechanical  slide  in  the  bottom 
stage  and  raising  it  when  required  into  posi- 
tion, and  then  lowering  the  stages  again  to 
their  former  position,  without  having,  during 
the  change,  shown  any  white  light  on  the 
Bcreen.  wfich  is  impoMihie  to  do  with  an  ordi- 
nary single  iantem.  The  double  sliding  stage 
is  raised  and  lowered  by  a  lever,  which  enables 
the  operator  to  either  raise  it  slowly,  so  as  to 
make  the  slides  exhibited  appear  like  a  pano- 
rama, or  to  raise  it  so  qnickly  that  the  change 
from  one  nlide  to  another  ia  almost  imper- 

ThiM  lonlem  is  fitted  with  a  4in.  compound 
condenser,  mounted  in  brass  oell  {i  phmo- 
convex  lenses),  Euid  a  J-plate  portrait  lens 
front,  with  special  large  size  lenses  to  the  back 
combination  (thus  giving  greater  light)  and 
double  pinions  to  the  rack  adjustment.  It  has 
also  a  new  l-wick  tamp,  with  wicks  2in. 
(placed  to  form  two  weiiges,  Ihos  W,  thii 
venting  the  flicker  of  the  wicks,  seen  oi 
Bcwen.  when  they  are  placed  parallel  ti 
another),  and  a  tall  jointed  Rueeian 
chimney,  with  a  large  oil-can  and  filler. 

The  oil-can,  when  not  in  line,  fits  inb 
chimney,  and  the  chimney  then  slides  tnt 
lantern  boiiyundemeatb  the  lamp,  thus  making 
the  bos  in  which  the  lantern  i'  packed  ast 
as  possible  (siie,  15  by  llj  by  li). 


A    WARNING    TO    DBT-PLATB 
MAJCBRS." 

THERE  is  a  matter  of  the  ntmcet  importance 
photograpberi,  which  we  think  it  wall 
bring  forward  at  thia  particnlar  time.  It  h: 
rcgsrd  t«  the  unoont  of  emnlsion  wbiob  is  spret 
on  platei,  and  perhspa  our  remarln  mBy  htnr  moi 
dirwtly  on  the  work  of  the  plate-mal^r  thnn  c 
that  of  the  aotaal  phetegmpher. 

It  ia  well  known  th-'  »filra  of  a  certoin  thickne 
caasry,  if  it  be    deeiteil  to  i.hUin  the  be 


donble  i;hanging  stngt.-,  ivorkinj;  vertically,  any 

framed  slides  (such  as  rackwork,  lever  action, 

changing  comic,  &e.)  can  be  shown  with  one 

lantom  one  after  another  without  anyinterval, 

IBS  doing  away  with  the  unsightly  appear- 

-  tf   the  white  disc  of  light  seen  on  the 

chsjnring  the  slides  in  the  stage 

"le  lantern.    Another  ad- 


reeulta.  This  is  neocBsary  fdt  two  reasona :  in  the 
firat  place,  it  is  necessary  that  there  should  be 
aiiSaient  ailver  in  the  film  to  form  the  high-lighte 
of  the  image  after  reduction.  Indeed,  it  is  necea- 
saiy  that  there    tbouJd    be  Eouic  margin  in  this 

lion  in  density  between  the  few  points  uf  very 
sparkling  brillisncy,  which  go  more  to  make  b 
pictoiB  Uian  almoHt  noything  else,  and  the  liKhti, 
whi<A  are  a  little  less  briUinnt  than  these.  Both 
*^  beiepreaented  ia  the  print  Ba  one  tint  approach- 

*  From  the  Ffiotoffraphie  Iltvt,  t 


inp  to  white,  or,  if  the  negative  be  intenaified,  botli 
will  he  shown  quite  white.  In  either  case  tbc 
eltect  ia  very  b»d  ;  in  the  Rrst  cose  there  is  lonn  u£ 
brilliBnoy,  in  the  aeooad  ease  there  reaultfl  hordnessa. 
It  niBy  perhapa  beeaid  that  the  best  reault  pouibla 
ia  nut  prodDcedon  a  plate  unless  the  film  is  so  thick 
that  there  ia  no  appeuanoe  at  all  ai  Ehe  developed 
im«ge  en  the  baok. 

In  the  aecund  place,  it  is  ucceesary  to  have  a 
certaic  amount  of  opacity  in  the  film  t'l  prevent 
halation,  which  ia  produced  chiefly  from  reflection 
from  the  back  uf  the  glaea.  It  ia  all  very  well  for 
plate-makers  to  point  ont  to  phatogiaphera  that 
this  difflciUty  cun  be  overcame  by  backing  the 
platea.  Pholographera  will  not  back  plates  for 
ordinary  work, 

A  BDtidway  of  ttatlng  if  the  thioknus  of  a  film 
ia  sufficient  to  give  the  required  opacity  is  the 
following :— The  film  ia  wetted,  and  the  plate  U 
placed  between  the  observer  and  a  bright  gaa  or 


it  be  iccn  through  any  part  of 
it  (the  film)  will  be  transineent, 
;.  Of  uourao  the  actual  plate 
ill  be  spoiled,  bnt  the  destruo- 


eiperimenledon 
tion  of  one  plate 


Lbe  light,  I 
may  be  o 


rtificial  tight  ia  which  no  dilTa^ing  medium  is 
sed;  in  which,  thst  is  to  sav,  the  lisme  of  the 
ight  is  visible.  But  with  the  aafeat  light  possible, 
lie  examination  must  ba  very  rapidly  performed  if 
he  nlBii™  itre  asnaitive.  They  most  be  held  near 
ad  at  the  beat  the  test  is  not  ao  ncarching 
uncovered  light.  Of  cuurse,  the  plates 
aye  received  an  exposure,  nnd  the  test 
■rformed  immediately  befora  develop- 
ment, ao  mat  there  ia  no  waste.  Flntea  which  show 
a  fiame  as  described  abonld  be  rejected,  much  more 
those  which  show  the  abape  of  the  flame  through 
the  film  whilst  it  is  dry. 

Wehavesofarpointad  out  the  evils  which  roault 

from  the  use  of  ptaWa  too  thinly  coated,  and  the 

readiest  way  of  judging  of  s  film  whether  or  not  it 

ia  thick  enough  ;  nnd  now  we  haveto  make  a  somo- 

whalaorious  charge  againatplate-mskera  in  general. 

We  have  no  hesitation  in  saying  that  the  otdvije 

opacity  of  the  filma   of  plates  m  the  market  haa 

greatly  fallen  oB  during  the  laat  few  years.    One 

nse  of  thia  ia  doubtless  to  be  fiund  io  the  fact 

at  the  average  lentilivtnas  of  Dlatea  has,  daring 

B  aame  few  yeara,    oonsiderably  increased,  and 

It,  therefore,  the    opacity  h^  decreased,  apart 

>m  any  reduction  in  the  amount  of  ailver  used. 

'ery  one  who  has  experimented  with  emulaion 

ineaue  deoreaae  of  opacity  and  covering  power. 
Bat  we  fear  that  (his  ia  not  the  only  cause ;  that 
sideg  this  there  has  been  an  aotunl  tendency  to 
te  silver  at  the  eipcuse  of  the  quality  of  the 
ma  produced.  This  doubttesa  is  due  to  the  keen 
mpetion  between  the  mauufactnrcrB,  and  is  an 
cellent  example  of  the  evil  resolta  arising  from 
e  competitive  aystem  uf  pruduotion.  or,  as  some 
anomiat^  prefer  lo  pat  it,  the  system  of  production 
r  profit  instead  of  prodnctiou  for  uao.  The 
nptaticn  to  out  down  the  amount  of  ailver,  and 
on  to  be  able  to  undersell  a  competitor  in  the 
irket,  ia  donbtlcsB  frreat,  especially  as  the  eflreot 
the  matter  nf  deterioration  in  the  i^uBlity  of  the 
..mltjng  uegativee  may  not  be  noticeable  in  all 
claaaea  of  work,  and  may  not  be  notioeable  at  all 
Bu  educated  eye. 

ore  undoubtedly  maker*  of  plates  who 

given  way  to  the  temptation  to  reduce 

int  of  silver,    who    have,  indeed,  as  the 

of  their  plat.     "  '    ' 
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r  of  the  thickness  of  films  is  one  c 

rrtonce  both  to  producers  and  1 
times;    bnt    to   the  producer  c 
Hlma  on  glass,  perhaps  it  has  never  been  of  aogrei 
■  -'■e  present  moment,  when  thei 
probability  that  Blase  will  in 
great  measure  be  fluperacded  by  paper.    One  of 


itself  in  the  case  of  emul- 
us,  when  the  film  is  too  thin,  does  not 
ie  esse  of  filma  on  paper.    We  refer,  of 
halation.     We    have    no    heaiUHon   in 
lat    the    introdnction  of  paper    films  is 
Lcilitatcd    by    the    foot  that,  taking  an 
average,  the  preaeut  filma  on  glass  issued  by  com- 
ercial  plate-makers    are    far   too  thin.      Actual 
dation,  aa  it  is  generally  understood,  does  not  In 


wfrom 


IS  of  Hlma,  b 


foliage  when  adjacent  to  a  bright  aky.  Wo  noticed 
in  connectioD  with  the  late  exhibition  the  large 
number  of  pioturea  which  showed  this  defect.  It 
is  also  to  be  noticed  sometimes  ia  tfct  so»»i  A  v"^- 
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tniiis,   the   e;ea   speoUUy    being   rendered   leu 
bTOliant  than  they  phonld  be. 

It  ironld.  of  cuarae,  be  entirely  out  of  place  to 
Dune  particular  makers  here ;  but  wo  nuy  itate 
that  in  more  than  une  cBae  a  teat  hai  ahoirn  that 
not  more  thta  hnll  the  nmouDt  of  bromide  of  silver 
tbat  wae,  four  ycHrn  ago,  is  now  nted.  Out  hut 
votd  a  one  t-  jilate-makera,  vanune  tb  em  that 
nnloBB  they  bethink  theiiiBelvei  in  tbie  matter, 
they  are  ilaing  all  in  their  power  to  aidtheenter- 
priaing  tinna  whu   ate  pimhiug  the  aalc  uf  paper 


for  negativfl-uuLking  tl 


PHOTOaaAPHIWQ    OH    SILK- 

AMONGST  proceBsea  iQcceaafnlly  adopted  for 
printing  pbotiicrapha  on  Bilk  may  be  noted 
the  foUowJRo:  Dissolve  by  soaking  for  about  six 
bonrs,  and  af^^ardi  genUy  beating  IDgr.  of  line 
white  gelatinnn  2llriE.  of  water,  and  when  aolutiun 
u  complete  add  i!-gc,  of  chloride  of  ammoniimi; 
filter  and  label  Nu.  I.  Make  So.  H  eolntion  of 
nitrate  of  sUrer  aOOgr^  citric  acid  .Igr.,  water  10o(., 
filtering  a«  uaaal.  To  BenaitlBe  the  lilk,  caver  it 
lint  with  No.  I  aolutiun,  and  after  that  haa  dried, 
with  No.  2.  A  sniHciont  quantity  of  No.  I  to 
oomplotely  ooat  tbc  ailk  having  'leen  poured  on,  it 
ii  spread  over  the  entire  Burface.by  meant  of  a 
cantAn  flannel  swab,  at|d  is  allowed'to  remain  on 
tbeailk  about  two  minntea.aftcr  which  thesurplna 
ii  removed  and  the  frame  set  oaide  to  dry  in  a 
place  free  from  du»t.  The  No.  2  solution  is  then 
applied  in  the  aome  manner  fur  about  two  minnteo, 
except  that  the  operation  uiunt  be  performed  in  a 
dark  or  dimly-lighted  roimi.  Before  printing,  the 
ailk  ia  drawn  tight  over  a,  stretcher,  care  being 
taken  to  remove  all  wrinkles,  and  to  secure  a 
perfectly  flat  surface.  The  negative  i>  then  placed 
m  the  printiogfrnmcnnd  upon  it  the  ailk  stretcher. 
The  printing,  toning,  and  fixing  are  accompliKhcd 
in  the  ordinary  way,  except  that  print  ia  a  little 
darker  than  on  ailTL-red  p.ipcr,  and  toned  to  a  some- 
what colder  colour.  In  the  .^rcAir,  another 
method  for  printing  tipirn  silken  fabrics  ia  given  ; 

Prom  lOgnn,  to  ilgna.uf  chloride  of  anunoninm. 
and  6gnii.  Iceland  mou.  are  dissolved  and 
macerated  in  one  litre  uf  boiling  vts-tct  till  the 
water  has  cooled  down.  The  infusion,  after  being 
filtered,  ia  ready  to  receive  the  silk,  which  remaina 
there  for  15  minntci,  and  is  then  hung  up  to  dry. 
Tbe  silk  is  made  smsitivo  by  placing  it  for  IS 
minnles  in  a  solution  of  nitrate  of  silver,  ogrm.  to 
fimn,;  nitric  acid,  10  minims:  water,  lOOc.ojn. 
When  dry  it  is  UiJ  upon  a  stiff  cardboard,  the 
edges  turned  over  and  fmlcncd  to  the  board  with 
^tmi  pAper.  Tbe  directiund  are,  print  mnchdarker 
than  ordinarily,  wash  in  several  waters,  and  tone 
in  water,  2i  litres ;  acetate  of  soda,  SOgnn. ;  chloride 
of  gold,  Igrm.;  powdered  cbalk,  Igrm. 

This  solntion  should  be  used  only  iM  hours  after 
ita    prciiaration.      Tone   bluer  than  the   finished 

Eictorc  is  desired  to  he,  rinae  well  in  water,  fix  in 
ypo,  1 1«  G,  and  wash  thuroughly. 


HOT-AIK  BATHS  AT  HOME. 

THE  lamentable  death  of  Dr.  Carpenter,  by 
acoidcnt  in  connection  with  the  use  of  a  hot- 
air  bath  at  homo,  baa  not  unnaturally  given  rise  to 
a  great  deal  of  nneaainea  in  tbe  minds  of  patienla 
and  tbeir  fricndB  in  cases  whore  theae  really  valu- 
able applinnoea  have  been  recommended.  It  is 
perfectly  natural  that  apprehension  ahonld  be 
■lOnsed,  and  it  is  well  that  an  ineentivo  to  careful- 
ness should  lie  supplied  :  but  it  must  not  be  for- 
gotten that  Dr.  Carpenter's  death  was  entirely  dne 
to  an  altogether  irrogiilar  procedure.  The  safety 
lamp  of  bia  bath  being  out  of  order,  he  extem- 
porised a  lamp  with  common  spirit  in  a  gallipot. 
Hotliing  could  have  lieen  more  dangerous.  In 
abort,  ^e  "  accident "  h.-u  no  sort  of  rationiJ  rela- 
tion to  the  use  or  miausc  of  the  bath  proper.  It 
will,  however,  be  worth  while  t«  embrace  the 
opportunity  offered  for  a  few  wordsof  ouunselasto 
these  bot-air  baths,  which,  as  a  matter  of  fact,  are 
seldom  satisfactorily  administered.  If  n-e  may 
venture  to  be  dogmatic  aa  well  as  didactic,  it  moat 
be  said  that  «c  have  alwaye  entertained  a  strong 
objection  to  that  form  of  the  bath  which  involves 
the  patient  being  in  an  erect  or  sitting  posture. 
Tbe  hot-air  bath  is  not  like  a  vapour  bath.  It  ia 
not  nsed  for  the  purpose  of  applying  medicaments 
to  tbe  skin,  but  to  produce  perspiration,  and  it  is 
always  poasihle  that  aome  amount  of  faintness  or 
giddiness  may  be  experienced  by  the  bather  even 
when  the  blanket  or  tent-shaped  envelope  is  so 
effectively  applied  ss  to  prevent  the  fnmes  rising 
to  the  mouth  and  being  inspired.  It  is  always  far 
better,  and  we  think  ought  to  be  a  rule,  that  the 
patient  ahonld  he  la  the  recumbent  position. 
With  a  prouorly- const  ructed  cradle-bead  the  bed- 
clothes can  be  raised  nd  the  lamp  plared  safely  in 
the  bed  itself,  the  clotbea  being  well  tneked  in 
Toundtheneckandunder  the  ohin,  so  that  nothing 
ma;  reach  the  moutb.    In  this  way  l^e  patient 


peratnre   without    . ._   _  

There  ore,  nevertheless,  certain  procantioos  whioh 
ought  to  !»  observed,  and  wbieh  are  too  commonly 
overlooked.  1.  A  thermometer  with  a  long  stem 
ought  to  be  HO  placed  that  tbc  bulb  may  be  inside 
the  clothes  snd  the  indicater<iolnmn  visible  out- 
side. Such  a  thermometer  might  with  advantage 
be  supplied  with  the  bath.  It  la  always  deeirable 
to  knew  tbe  temperature  of  the  atmosphere  tA 
which  the  patient  is  auhjected,  2.  The  moment 
perspiration  is  induced  there  arises  the  question — 
flow  far  ought  it  to  be  earried  ?  If  tbe  purpose  of 
the  bath  be  to  eliminate  fluid  or  any  product  of 
tissnt-waate  from  the  body,  tbcremayljeaneedfor 
the  maintenance  of  the  cutaneous  perspiration  for 
aome  time:  but  otherwiae  it  ia  not,  generally 
speaking,  well  to  let  the  patient  remain  in  the  heat 
fiir  more  than  ten  minutes  ;  otherwise,  tbe  result 
can  only  be  to  satuiato  the  bedclothes  with  mois- 
ture, which  will  begin  to  eool  as  soon  aa  the  lamp 
in  removed,  and  after  the  lapeo  of  twenty  minutes 
or  half  an  hour  must  place  the  patient  in  tbe 
perilous  position  of  lying,  perbopa  sleeping,  in  a 
damp  bed!     We  have    seen   cases  in  which  more 


the, 


igthan 


of  the  body  itself.     As  i 


hot  blankets.  The  body-heat  can  never  be  safely 
trusted  to  keep  the  clothes,  whloh  bavc  been 
saturated  with  moisture  by  a  bath,  warm  after  the 
.  Itii  (jnite  a  dlBerent  matter 
'las  been  raised  by  the  beat 
nle,  the  patiint  shoald 
cd  and  wiped  dry  in  abimt  twenty 
niinutes  after  the  withdrawal  uf  the  laiuj)— that  ia, 
in  half  .nn  hour  from  the  commencement  of  the 
hath,  If  the  perspiration  be  acid,  it  is  desirable 
to  iiponge  tbe  surface  with  hot  water,  in  whioh 
abunt  n  dessertspoonful  of  carbonate  of  puda  haa 
been  dissolved— My,  in  a  quart  of  water.  3.  If  tbe 
case  he  one  of  rhettmatiam  or  gont,  it  must  be  re- 
cognised that  by  determining  to  the  skin  we  are 
likely  to  get  Inrnnitit  stillness  and  surface  irrita- 
tion after  each  bath  nntil  the  eicremcntitious 
material  haa  been  tboroaebly  eliminated.  Over- 
looking this  fact,  patients,  and  sometimea 
practitionere,  fail  to  persevere  long  enough  with 
tbc  baths,  became,  as  it  seema,  each  bath  makes 
matters  worse.  These  are  bnt  a  few  of  the  general 
points  worth  notioing;  bnt  they  may  suSoo  to 
suggest  others. — Latiett. 


(Jreenwicb  Observatory  have  been  compiled  by 
Mr.  Ci,  A.  BiddalL  M.I.C.E,,  from  the  returns  of 
39   years  endmg  wtth    I87U:— The  mean  monthly 

fall  is  SOilin.  =  203  tons,  or,  aay,  if 

acre,  just  over  one  gallon  per  sqv _ 

mean  yearly  fall  is  !4jin.,  about  2,5lKi  torn, ,,_ ^, 

rather  more  than  lOowt.  per  square  yard,  or  nearly 
la  gallons  per  sqaare  foot.  The  diycst  year 
was  IBlJ4,  ie'38in.  The  wettest  year  was  I8fi2, 
:<4-0Iin.  The  seven  dryest  years — each  below 
20in.— were  18*7,  1850,  18fi-l,  18uH,  18G4,  1870,  and 
IK74.  The  seven  wettest  years— each  above  Hllin. 
—were  1841, 1848,  185S,  ISfiO,  ISfiH,  1872.  and  IBT'J. 
The  ail  winter  and  tpnnemontha — vii.,  December, 
'-.nnarj,  February,  Matob,  April,  and  Maj — gi-     - 


following  uTB  the  mean^  monthly  averages  given  ic 
tbe     order     of     their     rainfalls  :-> March,    1-42: 


one  from  March,  and  added  to  February,  thus 
making  them  each  equal  to  30  days.  If  March  is 
taken  as  81  days  the  foil  ia  l'47in.,  and  if  February 
is  Uken  as  £8  days  the  fall  ia  I'44in. 

The  longeat  draw  span  bridge  in  the  world  is 
being  conitmcted  hj  the  Passaic  Rolling  MiU  and 
Bridge  Works,  of  Patterson,  K.J..  for  the  Minne- 
aota  and  Ninib- Western  Railroad  tjumpnny's 
bridge  across  the  Mississippi  River,  at  St.  Paul. 
The  toUl  length  of  the  bridge  will  he  I,4auft.,the 
draw  heioE  4:i0ft.  in  the  clear,  and  will  weigh  over 
(M  tons,  the  material  being  iron  and  steel.  The 
machinery  for  lifting,  latebing,  and  turning  can  be 
operated  by  hand  or  atcam  power.  The  turntable 
revolvea  on  fifty  wheels  ISjn.  in  diameter,  while 
the  drum  has  a  circumference  of  7tift. 

An  advanced  centenarian  baa  died  at  Anberi- 
.vesen-Nojans,  in  South-Bastcm  France,  Widow 
fiiraud  claimed  to   be  fi6  years  old,  and,  though 


SCIENTIFIC  SOCIETIES. 


EOYAL  METEOEOLOQICAL  SOdETT. 

THE  opening  meeting  of  the  session  waa  held  on 
Wednesday  evening,  the  IBth  inst„  when  the 
following  papers  were  read:  — (1)  -'The  Heljn 
Wind  of  August  19tli,  ISaS.^'  by  William  Marriott, 
F,R.Uet£oc.  This  wind  is  peculiar  to  tie  Croi« 
Fell  range,  Cumberland,  and  ia  quite  local,  bat  very 
destructive.  Tbechief  featnreaof  the  phenoroenon 
are  the  following :— On  certain  occasions,  when  the 
wind  isifrom  Bome  easterly  point,  the  Helm  snddenly 
forma.  At  first  a  heavy  hank  of  cloud  rest*  along 
tbe  Cross  Fell  range,  at  times  reaching  aome 
distance  down  the  western  slopes,  and  at  olhen 
hovering  about  tbe  summit ;  then  at  a  distance  uf 
one  or  two  miles  from  tbe  foot  of  the  Pell  Ihtis 
appears  a  roll  of  cloud  suspended  in  mid-aii,  and 
parallel  with  the  Uehn  cloud;  this  is  the  Belm 
bar.  A  cold  wind  rnsbes  down  the  aides  of  the 
Pell,  and  blowB  violently  till  it  reaches  a  spot 
nearly  underneath  tbe  Helm  bar,  where  it  suddenlT 
ceases.  The  space  between  the  Helm  clond  and 
the  bar  ia  nsually  quite  clear  —  blue  sky  being 
visible.  At  times,  however,  small  portions  of  thin 
vaporous  olonds  are  seen  travelling  from  the  Helm 
cloud  to  tbc  bar.  The  bar  dues  not  appear  to 
extend  further  west  than  the  river  Bden.  The 
author  viaiWd  the  district  in  August  last,  and  ws* 
fortunate  enough  to  witness  a  slight  Helm.  He 
deteilod  account  of  what  he   experienced. 


Weather  over  the  British  lelea  during  the  SecoDd 
Half  of  October,  ISH-i;'  by  Henry  Harries.  The 
author  shows  by  means  of  daily  charts  that  a 
t)-phoan  which  originated  near  the  Philippine 
Islands  on  September  ;7th,  passed  over  Japan  snd 
the  Aleutian  Archipclapo,  entering  the  Unitrf 
States  on  October  10th ;  enu'i-ini:  tbe  Rocky 
Mountain  Range,  it  proceeded  throuch  the  Nortbnn 
SUtes  and  Canada  to  Labrador  and  Daria  Stnic 
In  the  Atlantic  it  was  joined  on  tbe  18(h  hj 
another  disturbance  which  bad  iimie  up  from  the 
Atlantic  tropica,  tbe  junction  of  the  two  being 
foUowed  by  a  cessation  of  progrer-sive  movemtot 
from  the  ll'tb  to  the  iTith,  During  this  period  the 
ecvcre  gale  which  passed  along  our  southen 
counties  on  the  momitj^  of  the  'i4th  was  formed; 
its  sudden  arrival  upsetting  tbe  Meteorological 
ORico  forecasts  of  the  previous  night.  Observa- 
tions are  qnoted  ahowing  that  it  woold  have  bem 
impossible  for  the  department  to  have  been  aware 
of  its  existence  before  about  3  ajn.  of  the  ^^Ib. 
Following  in  the  wake  of  this  atorm  the  parent 
eyclone  reached  the  Frcnob  coast  on  the  27tb,  iu 
advent  being  marked,  as  in  Japan  and  America,  liy 
violent  gales  and  extensive  flouda  over  the  wbcle 
of  Western  and  Central  Europe  and  Algeria.  Tb( 
village  of  Grindelwald  was  destroyed,  and  in  the 
Austrian  Tyrol  the  damage  cauaed  by  floods 
reached  at  least  two  millions  slerlinr.  PasEipg 
through  Fiance  and  the  Netberlanda,  the  dit 
turbancc  showed  signs  of  exhaustion,  and  «i 
November  1st,  in  the  Baltic,  it  quietly  disperwd, 
after  aooomplishing  a  journey  of  over  16,000  mills- 
in  3C.  days.  This  ia  the  first  storm  which  has  been 
followed  day  by  doy  from  the  Pacific  to  Europe. 
(3)  "Notes  as  to  tbe  Principle  and  Working  of 
Jordan's  Photographic  Sunshine  Recorder,"  by 
J.  B.  Jordan  and  F.  Gaster,  F.R.Met.Soc.  This 
instrument  oonsiste  of  a  03'lindrical  dark  chamber, 
on  the  inside  of  which  is  placed  a  prepared  slip  of 
photographia  paper.  The  direct  ray  of  aonlight 
being  admitted  into  this  chamber  by  small  apertntel 
in  the  side  ia  received  on  the  sensitised  paper,  and 
travelling  over  it  by  reason  of  the  earth  a  rolatioD, 
leaves  a  distinct  trace  of  chemical  action  whenever 
the  light  is  of  sofficient  intensity  to  show  a  definite 
shadow  on  a  auD-dial.  The  cylinder  is  mounted  en 
a  stand  with  adjnstmenta  for  latitude,  Ac  Tbe 
record  is  fixed  by  aimplv  immersing  it 


t  records  the 


annahlne  recorder. 


1  capital  tbimfouryeanagft 
ira  heavily  on   tlie   cab  aiJ 


Thk  population  of  Paris  is  decidedly  deorei 
This  autumn  there   lire  nearly  M;i,in\i   fewi 
hahitanta  of  the  French  capital  tbimfour] 
and  thiadiminntii 

ing-elasi,  who  can  get  fiHid  and  houae-roora  cheaptf 
ontaide  the  city. 

M.  A.  AL'DOYyiUD,  referring  to  the  idnlto* 
tion  of  olive  oil  intended  tot  """SnmpMnn  far' 
addition  of  sesame  cotlun,  and  ottk^  lAlV  I. " 
from  seeds,  anys   th,it  bichmtnatei 
niUu-snlpburic  acid  are  useful  -       -., 
ing  tbeae  aophiaticatlons. 
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SCIBNTIFIC   NEWS. 


THE  Dun  Echt  Circnlac  Xo.  99,  oalU  attention 
to  the  deairnbility  of  watching  tlie  i 
of  the  metcore  which  were  Been  to  radiate  i 
near  G*mma  Andromedie  on  Not.  27,  1872. 
is  not  impositible  that  something  may  be  _ 
whioh  will    serve    to  determine   the    fate  nf 
Bieia'e  comet.    To-daj  (Friilay),  and  for  a  feiv 
foUowingdnja,  carefnl  watch  shonld  be  kept,  if 
the  weather  in  favourable.    The  Circular  pointn 
out  that  the  eomet'it  periodic  time,  and  prettuti- 
»bly  that  ot  the  meteore,  liciag  about  C-G  yearx, 
,     nearly  two  periods  will  haie  elapsed  einoa  the 
meteoric  shower    ot   1872.     If,  therefore,  thi' 
meteoni  are  verj-  widely  distributed  along  tin 
comet's  orbit,  there  ia  a  chance  that  they  may 
again  appear  in  considerable  nnmbere  this  year 
In    1892,  and   ittill  more  in    190.->,    there  ih  a 
probability  of  a  return  of  the  display  of  18H7. 

Prof.  E.  S,  Holden  has  been  elected iPceBiden  t 
ot  the  University  ot  California,  and  Director  of 
the  Liok  ObHervatory.  He  has  been  the  pnw- 
tioal  director  of  the  work  in  connection  with 
that  observiitory  nince  ISHl,  and  he  will  reaign 
■Ilia  appointment  as  director  of  the  Woshbum 
Observatory  on  Jan.  1  neit. 

The  California  UnivBraity  will  be  located  ar 
Palo-Alto,  thirty  miles  from  San  FranciMO,  and 
will  be  endowed  by  Senator  Stanford  with  pro- 
perty and  money  to  the  amount  of  ,e4,00U,U0>i 
sterling. 

The  Cantor  Lecture  at  the  Society  of  AiU 
on  Monday  next  will  deal  with  modern  miuro- 
Boopes,  Mr.  Mayall,  jun.,  describing  their 
pecnliarities  of  construction,  and  malcine 
special  observationB  on  the  variouH  forms. 

According  to  r*,-  Tim/^i,  ••  A  decided  de- 
parture from  the  practice  hitherto  followed  iu 
the  oonatrnction  of  electric  engines  for  work- 
ing tramways  has  been  introduced  in  an  elec- 
trical locomotive  whioh  has  been  built  for  the 
North  Metropolitan  Tramways  Company. 
Instead  ot  the  electric  motor  being  a  fliturp 
and  having  motion  transmitted  from  it 
throDgh  belt  gearing  to  the  wheels  of 
the  car,  the  motor  itself  revolves,  the  motion 
being  transmitted  through  bevel  gearing.'' 
The  faotn  are,  that,  the  motor  is  built  to  tho 
designs  of  Mr.  Elieson,  that  one  part  of  it  re- 
volves, aa  ia  the  case  with  other  motors,  and 
that  all  the  North  Metropolitan  Company  have 
to  do  with  it,  at  present,  is  giving  permission 
to  the  Electric  Looomotive  and  Power  Com- 
pany to  uso  the  lines  between  Stratford  and 
Aldgate  for  private  trials  after  ordinary  traffic 
has  ceased.  The  looomotive  carries  fiO  E.P.S. 
•wlls.  which  are  said  to  be   equal    to  280 

At  the  opening  meeting  of  the  Session  of 
the  Dublin  Philoei»ihicat  Club,  a  paper  on  the 
marine  fanna  of  S.  W.  Ireland,  wa«  read  by  Prof 
Haddon.  Mr.  J.  IT.  Stewart,  B_A.,  read  a  paper 
«iltitled  "  Earth  to  Moon,"  the  object  of  which 
was  to  show  how,  by  theapplication  of  thelieory 
of  potential,  many  dynamical  problems  may 
be  BimpliEed.  Mr.  G.  Stoney  described  a 
method  of  showing  the  neutral  axis  in  iron 
han.  One  surface  of  the  bar  is  coated  with  a, 
brittle  Tarnish,  and  when  that  is  dry  the  bar  is 
bant ;  the  varnish  then  flies  from  all  parts 
except  a  line  coincident  with  the  neutral  axis. 

Mr.  William  A.  Eddy,  of  the  American  Signal 
Service  Bureau,  calls  attention  to  the  fact  that 
the  study  of  the  phenomena  of  tornadoes  has 
advanoed  so  far  that  predictions  of  the  app 
ance  of  these  terribly  destructive  agencies 
be  made  with  a  considerable  degree  of  accu- 
racy. Of  thirty.eight  predictions  that  tor- 
nadoes would  occur  in  April  and  June  of  last 
year  eighteen  were  verified  ;  of  nineteen  pre- 
dictions in  Juno  and  July  of  this  year,  fifteen 
were  generally  verified ;  and  where  regular 
tornadoes  failed  to  arrive,  violent  wind  and 
hail  storms  partially  fulfilled  the  prophecy. 


le  appesr- 


T"" ~-iF  — "  "w^m,  -»!.  4x.  u.44jiua  iHui  Ik  |japer, 

in  whioh  he  traced  a  typhoon  from  Manila  to 

tiw  Brittlh  Isles  during   the  second  half  of 

-9etoll«,U89.    The anthornvB,  "this typhoon 

WH  Cb  pdndpal  ocntribntor  In  ntaUuK  Ooto- 

A   to  br  the   wont  within  livfng 

*Hiiig  to  Ub  MlffliMlf^i  the 

itlifiOO      '■-•  -"-  " 


Major-General  Hntohinson,  reporting  on  thi 
aooldent  at  Warwick-road  Junction,  when  i 
District  train  came  into  collision  with  a  Gran 
Western  train,  owing  to  the  failure  of  a  signii 
rod,  recommends  that  the  arms  of  signals  shoul  i 
be  so  balanced  thatwhonevena  connecting-roi 
gives  way  tie  signal  should  spring  to  danger 
"in  accordance  with  the  long-established  ^■ 
qnirements  of  the  Board  of  Trade."  IVhat  i~ 
the  exact  value  of  the  "  requirements  "  of  th.- 
Board  of  Trade  it  is  difficult  to  say  ;  but  therr 
cannot  be  a  doubt  that  all  signals  should  fly  In 
danger  when  any  portion  of  theirfittingsisout 
of  order. 

Dr.  Daprchan  recently  pnbliBhedsomeacconnt 
of  his  investigations  into  a  new  method  of 
water  analysis,  which  promises  to  supply  a 
much  -  needed  means  of  discovering  the 
[ireiienoe  of  micro-organisms.  It  ivili  be  re- 
membered that  the  late  Dr.  Angus  Smith  tried 
to  settle  the  point  by  measuring  the  evolveil 
hydrogen,  while  Dr.  Kocdi  tries  to  make  ttLc 
living  organisms  visible  by  feeding  them  with 
gelatine.  Dr.  Dupre  ascertains  the  presence  of 
organisms  by  measuring  the  amount  of  oiygen 
absorbed.  The'  water  from  the  Trafalgar- 
square  well,  which,  according  to  the  chemical 
'-  '  is  practicallj;  pnre,waBshown  to  loseaboot 
.ler  cent,  of  dissolved  oiygen  in  ten  days  ; 
that  is,  that  amonnt  had  been  consomed  by  thi; 
invisible  organisms.  A  water  containing 
organisms  most  be  looked  upon  with  suspicion 
until  we  ore  enabled  to  determine  whether 
those  organisms  are  malefic  or  harmless. 

A.  B.  Sawyer,  an  inspector  of  minep. 
recently  read  a  paper  before  the  North  Stafford- 
shire Mining  Institute,  in  which  he  estimate.) 
that  the  temperature  at  the  depth  of  a  mili> 
from  the  surface  will  be  about  122"  Fahr.,  ami 
that  long  before  that  temperature  is  reached  ft. 
will  be  necessary  to  use  oompreased  air  for 
cooling  and  ventilating  the  workings.  The 
-omprcsBod  air  will  then,  we  presume,  be  first 
tilised  in  driving  machines  for  breaking  donii 
the  coal. 
The  Havre  Town  Council  have  votod  th-:j 
im  of  £<I0  to  M.  Pasteur  as  a  contribution 
towards  the  expenses  of  hia  philanthropic  in- 
vestigations. Meantime  someone  has  uneartheil 
die  fact  that  so  far  back  as  18+9,  the  usefulnes:- 
of  inoculation  with  rabies-poison,  as  an  antidote 
and  preventive  against  the  effects  of  bites  by 
mad  dogs,  was  discussed  in  JahrV  Klinitclien 
Jmceinnfffn,  in  the  articles  On  ''Poisoning' 
:ind  ''  Dog-Habies."  Conalantine  Hering.  a 
physician  then  living  in  Philadelphia,  is  there 
mentioned  as  having  actually  made  Qse  of  thie 

At  Great  Glen,  near  Leicester,  last  week.  Hr 
Stretton  delivered  a  lecture  on  "  Practical  Kail- 
\t»y  Working,"  illustrated  by  diagrams  ani: 
models.  One  of  the  models  In  'Jft.  long,  having 
apair  of  lines  with  pointo,  signal  posts,  ami 
interlocking  apparatus,  with  a  locomotive  and 
irain  fitted  with  a  continuons  brake.  One  of 
the  waggons  has  an  improved  coupling,  show- 
ing how  vehicles  can  be  coupled  and  tmcoupled 
\Tithont  going  between  the  buffets. 

Owners  of  coupling  appliances  who  are  de- 
sirous of  bringing  their  inventions  under  the 
notice  of  the  Amalgamated  Society  of  Railway 
Servants  with  a  view  to  a  practical  trial,  are 
-equested  to  oommunioate  with  the  General 
-*cretary,  30ii,  City-road,  E.G.,  without  delay. 

An  archSEopteryx  has  been  found  in  a  quarry 
lear  Solenhofen,  and  has  been  sold  to  the 
Berlin  Musenm  for  £1,000.  The  skeleton  is 
quite  perfect,  and  is  on  a  slab  18in.   long  by 

What  small-pox  can  do  in  an  nnvaccinated 
community  is  seen  by  the  returns  from  Mon- 
treal. A  telegram  last  week  reports  a  total 
rnortality  of  '2,6il—2,Wi  being  French  Cana- 
lians,  and  of  those  l,l>UO  were  children  under 
live  yeara  of  age. 


LETTEES  TO  THE  EDITGE. 

[RV  do  fwr  Mil  mirxlKj  rtipmiOilt  /dp  II»  BpMau  4f 
vr  tarmpondmli.  Tht  r-liltr  triprtlfiiUt  rrqurHi  tlial  all 
mmtnlaillov  Oould  it  dram  up  m  irifjif  ai  jwjrfMt.] 

I  1*1  BdhCR  ^f 


J.  PlSDUOBE  BUWAR 


icaUuli  rffivtntl.  Ctrrajmlfttl,  wlWll 
Iff  prftioKslf  irueried,  ItiU  obHfft  A|r 
Ixr  1^  lit  Lnitr,  34  KtU  HI  Ihi  pofi  on 

rtrjoae  wrltp  vhat  he  knowi,  sod  u 


fouaULlu,  ttist  u  to  otber  tUngs, 


gnat  incouTFnlonoai  dcrtTe  tl 


and    Gorman-speaking  iinivcr- 
gcet  medical  fsonlty  is  thnt  of 


4  profesBora,  34  ei 


In  the  Germ. 

ities,  by  f»r  the 

.'ienna,  whioh  i 

irotcisors,   and  .  .     ., 

iiacbers,    the   number  of    itndents 

Celt  comes  Munich,  with  13  prute 
urdioary  professors,  and  22  privat-doccnts,  making 
a  teuhers,  the  nutcber  of  atndents  being  l,l£i. 
After  this  comes  Berlin,  with  1,072  stadents,  and 
na  leas  than   tOU  teachers.    The  smallest  of  all 


;ing    a,307. 


HOTA  A3n>K0HED.B. 

[^iJO.^1.] — Nova  Andrcmedx  seems  quite  gone  in 
a  Oin. — notrace  tobo  aeen.  Mr,  Wnrdisqoiteright, 
Figure  in  Gaillemin  is  misplaced  and  non-tele- 
scopic. Upon  closer  ciamiaatiim  doea  nut  compare 
well  with  Smyth  except  as  to  one  star  group. 

J.  Band  OaproD. 

Guildown  Observatory,  Kov,  17. 


[2S(W-3.1— Ab  I  was  thp  Erst  to  direct  attention 

.  these  psgea  (letter  S4822  p.  ItD)  to  the  variation 

colour  of  the  Nova,  I  feel  it  incumbent  upon  me 

make  a  few  remaika  upon  Mr.  Woodside's  letter 

(3199->,  p.i?2I)  in  which  he  statoa  that  the  new  star 

Iwaya  had  a  greenish  tinge.     I   can  only  aay 

Mr.   Brooks  (letter   Sim,  p.  121)    and  he 

,_     .r  toho  the  only  two  observers  who  ascribe  a 

^eeoish  coloar  to  the  Nova.    No  obaerver  ua  this 

Hide  the   Atlantic  appears  to  have    noticed  it  of 

that    colour,  though  several — Dr.  Copelsnd,  Mr. 

Denning,  Dr.  Uuggms,  and  Lord  Roise,  tor  instance 

Zee  as  to  its  haviup  been  of  an  orange  or 
riih  oolour  when  it  hrsC  mnjle  its  appearance. 
To  account  for  those  observers  seeing  it  of  tliat 
lioluur,  Mr.  Woodside  assumes  that  tliey  mtist  have 
bseived  the  star  too  near  the  horiion ;  of  Dourae, 
t  is  possible  that  that  may  have  been  the  cause  in 
ume  instances;  but  whether  it  ia  probable  or  not,  I 
.jiuit  leave  far  those  observers  I  have  mentioned  to 
say  for  themselves.  Speaking  for  myself,  I  may 
j.ay  that  I  have  always  observed  the  star  when  at  a 
;;Mid  altitude,  and  near  the  meridian,  and  I  can 
roost  positively  affirm  that  the  star's  colour  was 
decidedly  yilloK  ( I  cannot  aay  red)  on  Sept,  aid, 
:ind  thnt  it  has  since  changed  to  a  aluiih  tinge  ;  for 
oonfimmtion  of  which  I  am  pleased  to  be  able  to 
refer  those  interested  Ui  the  letters  of  our  friend 
Mr.  J.  Rand  Capron  (24737,  p.  79),  Mr.  Tarrant 
1 2-1S06,  p.  158),  and  Mr.  I.  W.  Ward  (24979,  p.  188), 
from  which  it  will  be  seen  that  the  greenish  oolatiT 
t  poken  of  by  the  American  observers  above  referred 
to  is  probably  due  to  their  instruments  or  a  phyaio- 
logiesl  effect.  B.  3.  HopUnB. 

Forest  Gate,  E,  Nov.  17. 


OITILISATION    IN    UAAIHTS. 

[2JWt3J— With  all  deference  to  the  "  F.R.AA.' 


....  j.i". 

louble  steUi 
i^htbC' 


that  though  the  form  of  • 
rhtt  and  its  inclination  to  our  line  of 
accurately  known,  this  is  not  deter- 


hoogh  the  two  points  are  known  at  which  the  re- 
rolviugstar  is  nearest  to  and  furthest  from  us,  we 
'Uinottcllwhich  of  those  is  which.  Fortheaatel- 
itesof  Ur^us,  this  can  be,  and  doubtless  baa  been, 
'r>und  by  means  of  our  own  annnal  motion,  whiefa, 
lowever,  applieil  to  the  case  of  Ncptano,  cannot  be 


I  have  never  so 

n  i 

rema 

kcd  that  the  pos 

tion 

ve   are  forced    1 

aaoribe  t 

tho  aiu 

of  Ui 

there 

as  likely 
Dwn.     All 

to  be 

abitable  as  any 

pla 

et   kr 

forty 

ther  of  their  tw 

oho 

ncson 

ave 

inch  the  huriJEcn,  but  need  not  mutfie  up  and 
.art  till  the  len^ening,  though  short,  nights 
egin  to  be  chilly.  Crossing  the  vast,  ioy 
ilds,  where  a  an  dipping  and  rising  are  constant 
ley  have  not  only  the  nightly  sight,  like  ua,  of  the 
sra,  but  the  quite  novel  one  uf  moons,  never  aeea 
.,  home.  They  can  ao  time  their  journey  that  the 
ininoi,  coming  just  when  they  cross  the  frigid 
ne,  ia  the  only  time  they  need  have  a  single  night 
li^  lone  as  day.  Then,  puling  on  but  a  thoaaind  or 
tivo  of  miles  further,  they  regain  constant  sun,  and 
"    20,000  more  their  other  polar  settlement,  already 

°a  di^io^iriU. 
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■nin  warn  them  to  prepare  for  ]iii|B[rataoo.  Bven 
tne  860th  of  our  strength  of  sonahine,  constant,  If 
there  are  no  London  f oga,  cannot  be  gloomy. 

If  there  happen,  as  is  Terv  likely,  to  be  no  land, 
but  onlT  sea  (say  of  alcohol,  or  of  naphtha^,  of 
course  all  are  swimmers ;  but  this  need  nothmder 
tiieir  gettinff,  in  fishbone  or  something  else,  mate- 
rial to  build  far  bet^r  planned  cities  than  ours ; 
and  better  ships,  steamers,  and  dynamo-engines. 
Though  our  eurto^  however,  is  the  verv  biggest 
body  we  can  find  likely  to  have  any  solid  mineral 
crust,  there  may  elsewhere  be  vegetable  lands  and 
continents;  or,  indeed,  almost  any  oddity,  con- 
ceivable or  not. 

Nov.  20th.  E.  L.  0. 


A    Sin.    APXBTXmB. 

[26084.]— I  MUST  premise  that  in  what  follows 
I  have  no  claim  to  any  authority.  I  speak  simply 
of  my  own  opinions  and  experiences.  As  I  do  not 
possess  a  2in.  achromatic,  my  ideas  are  mosUy 
derived  from  the  result  of  a  2in.  eccentric  stop 
upon  a  larger  aperture.  I  know  this  is  usually 
regiurded  as  an  unfair  procedure. 

We  are  told  that  2in.  out  of  the  centre  of  an 
o.^.  is  better  than  any  2in.  o.ff.  can  be ;  butw  to  me. 
this  is  simply  a  proof  that  uie  2in.  falls  snort  oi 
attainable  perfection.  With  a  mirror  and  an 
eccentric  stop  clear  of  flat  and  supports,  a  clearer 
Image  will  be  obtained,  of  course,  than  with  any 
aperture  where  the  flat  is  in  cone  of  rays.  Diffrac- 
tion phenomena  must  take  place  at  edge  of  flat 
mount,  and  at  the  edges  of  supports,  and  the 
greatest  attainable  perfection  in  a  reflector  will 
only  be  arrived  at  when  mirrors  are  so  made  that 
the  flat  is  at  one  side  of  the  incident  cylinder  of 
li|g;ht,  and  completelv  clear  of  it.  Superb  defini- 
tion is  thus  obtained^  the  image  of  a  star  being 
dear  of  all  surrounding  rays,  and  so  clear — it  is 
difficult  to  believe  in  any  possible  improvement. 

I  regard  the  use  of  a  2m.  aperture,  except  for 
■peciaf  purposes — where  one  has  larger  apeiture — 
as  simply  waste  of  time.  Much  can  be  seen  with 
a  2in.  that  cannot  be  seen  without  it ;  but  it  is 
hardly  fit  to  call  an  astronomical  telescope  at  all, 
and  ends,  to  quote  Mr.  Gemmill  in  using  it,  '*  in 
prolonged  endeavours  to  see  what  is  beyond  reach.** 
and  to  **  spending  time  and  energy  to  no  purpose. 

A  good  deal  may  be  done  with  the  sun  with  2in., 
the  spots,  facule,  and  spectroscopic  observations 
being  easy ;  but  it  will  not  show  the  stippling  of 
the  £sc.  A  large  aperture  is  genenJly  useless  on 
the  sun^  since  the  boiling  of  the  atmosphere  pre- 
Tents  high  powers  being  used,  except  occasiomJly, 
and  light  is  always  superabundant. 

All  the  features  of  the  moon,  except  minute 
ones,  can  be  made  out  with  2in. ;  but  such  an 
aperture  will  not  show  the  minute  detail,  nor 
enable  its  owner  to  make  such  beautifully  detailed 
drawings  as  those  of  Mr.  Gwyn  Elger ;  nor  can  it 
afford  satisfactory  evidence  of  changes  on  the 
moon*8  surface. 

Of  Venus,  it  will  show  the  phases.  I  have  seen 
nothing  else ;  but,  on  the  testimony  of  numerous 
observers,  it  will  exhibit  a  variety  of  spots  upon 
her  disc,  and  the  serrations  of  the  terminator 
catused  by  the  mountains ;  and  also,  if  an  achro- 
matic, probably  show  a  satellite.  All  these  will 
probaoly  disappear  on  recourse  to  a  larger  aper- 
ture^ especially  if  a  reflector. 

W  ith  Mars  it  will  do  nothing,  except  a  small  red, 
not  well-defined  disc. 

It  will  show  the  satellites  of  Jupiter,  but  not 
raise  discs  on  them;  the  belts,  but  no  detail 
further.  The  shadow  transits,  and  possibly  transits 
of  the  satellites  when  dark  transits  take  place. 
How  fix  it  is  advisable  to  waste  time  endeavour- 
ing to  catch  these,  I  leave  others  to  decide. 

It  will  show  certainly  two  satellites  to  Saturn 
— unoeitainly,  according  to  the  imagination  of  the 
observer.  With  the  same  assistance.  Gassini's 
division  may  be  seen  all  round,  and  Encke's  in  the 
ans«^  with  possibly  two  or  three  more.  All  this 
detail,  except  the  principal  division  in  the  ring, 
becoming  less  and  less  visible  as  the  aperture 
is  increased.    The  crape  ring  may  be  seen  at  times. 

The  comes  to  Polaris  and  the  48"  come*  to  Vega 
can  be  seen  with  2in.  aperture ;  €^  and  e'  Lyre  can 
be — one  divided,  and  the  other  nearly  so.  I  have 
not  seen  the  debilissima  with  2in. ;  but  with  long 
looking  and  much  pretending  it  might,  perhaps,  be 
accomplished.  The  comes  to  Aldebaran  can  be  seen. 
y  Leonis  easily  divided,  so  is  c  Bodtis :  and  a 
variety  of  stars  to  be  found  in  Webb.  But  2in. 
aperture  will  not  discover  any  pairs  under  1"  apart, 
nor  2"  either ;  it  will  not  show  very  faint  comites^ 
it  will  not  discover  any  new  ones  whatever,  and  it 
will  annoy  the  owner  very  much  in  his  vain  en- 
deavours to  see  and  to  glimpse  objects  which  re- 
quire a  larger  aperture,  and  he  will  have  to  do  so 
much  averted-vision,  that  not  unlikely  he  will  get  a 
permanent  squint. 

Mr.  Gemnull  was  wrong  in  his  statement  that  I 
asked  space  to  comment  on  this  Question,  and  then 
did  not.  I  asked  to  comment  on  nis  letter,  which  I 
did.  I  think  everpr  other  observer  will  agree  with 
mj  statement  which  excited  his  wonder  if  I  ever 
tned  2iii.  aperture. 


I  am  much  obliged  to  Mr.  Franks  (letter  24937) 
for  the  assurance  of  his  readiness  to  give  me  assist- 
ance after  my  **  covert  insinuations,  ^*  unkind  and 
ungentlemanly  **  behaviour,  ^  cold-blooded  and 
cynical  manner,  suggestive  of  gall  and  wormwood.*' 
and  **carpinp^  hjrpercriticiBm,**  which  **wounas 
without  convmcing  **  him.  I  am  glad  to  learn,  after 
these  Parliamenttfy  expressions,  that  Mr.  Franks 
has  ''  taken  no  offence  ** ;  but  I  cannot  say  I  admire 
the  '*  good-tempered  friendly  spirit  **  in  which  he 
has  inauguratea  **  the  higher  tone  of  courteous  dis- 
cussion' he  so  much  desires.  This  claim  for 
courtesy  is  a  two-edged  weapon ;  but  without  ven- 
turing further  into  personalities,  I  fed  called  on 
to  deny  that  I  was  at  all  wanting:  in  courtesy  to  Mr. 
Franks  except  that  I  was  uncourteous  enough  to 
differ  from  him,  and  to  prove  I  was  right.  This  is 
^*  gall  and  wormwood.'*  I  shall  not  write  another 
word  on  this  matter ;  but  I  ask  for  the  insertion  of 
this,  after  Mr.  Franks's  covert  insinuation. 

Sdwin  Holmes. 


LATHS  OVSBHEADS. 

[25085.] — We  have  had  a  few  chapters  on  over- 
head gearing.  As  I  have  had  some  little  experi- 
ence with  various  forms  of  this  necessary  adjunct 
to  the  lathe,  may  I  be  allowed  to  describe  my  own  ? 
I  do  not  claim  to  advance  anything  new  exactly, 
but  the  one  here  illustrated  is  unlike  any  I  have 
seen.  It  is  a  combination  of  the  best  pomts  that 
have  presented  themselves  in  the  many  ^rms  that 
have  come  before  me.  Tour  space  shall  not  be 
wasted,  so  the  description  shidl  be  as  short  as  pos- 
sible, leaving  the  sketch  to  tell  its  own  tale. 

On  a  plank  6in.  by  2in.,  fastened  on  to  the  back 
of  the  lathe-bench,  as  qhown,  are  bolted  two  cast- 
iron  ujprights  20in.  high,  marked  A  A,  which  are 
braced  together  at  the  top  by  a  turned  steel  bar 
|in.  diam.,  B  B.  This  bar  has  a  groove  ^in.  square 
cut  its  whole  length.  Between  these  standards  a 
turned  steel  spindle  24in.  in  lensfth  runs  in  steel 
centres  marked  G  G.  This  spindle  or  shaft  has  a 
groove  cut  into  it  like  the  bar  above  it.  At  the 
left  hand  it  carries  a  4in.  hard  wood  pulley  keyed 
fast  opposite  to,  and  driven  by,  the  lathe  ^rwheel. 
On  this  same  spindle  run  also  two  pulleys  6ln. 
diam.,  H,  the  left-hand  one  of  wood  Doahed  wHh 
braaa,  not  keyed,  but  a  sliding  fit ;  I  will  «tt  II 


the  idle  pulley.  The  one  on  the  right  la  cast . 
keyed  on,  but  allowed  to  slide  lateraUy  with  e 
I  will  call  this  the  driver.  The  top  of  t 
pulleys  is  about  level  with  the  lathe  centres,  wl 
Dy  the  wav,  are  not  shown,  in  order  not  to  c 
load  the  sxetch.  E  is  an  adjustable  jib.  whec 
in  use  shown  by  the  dotted  portion.  Aa  a  nu 
of  fact,  this  jib  is  only  used  with  the  omami 
drill  and  eccentric  cutter  when  their  axes  ar< 
parallel  with  the  lathe-bed.  In  every  other 
the  driving  cord  is  brought  straight  across 
lathe-bench,  as  at  K  K.  The  pulley  at  D  is 
diam.,  and  is  used  for  the  purpose  of  keepini 
endless  band  taut.  A  very  light  weight  sufl 
The  cord^  of  course,  drives  the  idle  pulley  in 
reverse  direction  to  the  driver.  A  word  as  to 
driving  cords.  I  have  them  of  spliced  whip< 
soaked  in  neatsf  oot  oil.  and  rubbed  with  n< 
bow  resin^  and  beautifully  they  run.  Two  leu 
are  requisite,  as  will  be  perceived :  the  one  foi 
short  lead,  Hie  other  when  the  jib  is  being  use< 
I  have  used  this  form  of  overhead  now  f 
time,  and  I  believe  it  to  be  the  most  efl&cient  i 
there  is.  The  lathe-bench  is  perfectly  steady  « 
it  is  in  action,  even  at  its  greatest  speed,  the  w 
of  the  moving  weight  being  so  low  down.  I 
recommend  it  to  those  interested  as  being  a  i 
excellent  arrangement.  Any  question 
readers  may  ask  as  to  its  details  I  will  willi 
answer.  I  forgot  to  say  that  the  groove  in 
top  bar  is  to  receive  the  end  of  the  tightening  sc 
Please  note,  Mr.  Editor,  that  the  real  thin 
very  much  better  than  the  sketch.  I  am  a  i 
efficient  turner  than  draughtsman.  Trebc 


liATHS    OVEBHEADS    AKB    OTJTTl 
WHEEL   TEETH. 

[26036.]— As  we  should  all  re^t  that "  P.  A 
should  cease  to  send  his  contnbutiona  on  **  I 
Matters'*  because  he  appears  aa  a  aolits 
spondent,  I  write  a  few  linea  tokoophlni 
Having  worked  with  a  variety  of  avttdir- 
the  preference  to  the  smnrnniiii 
«F.  A.  M.**  in  Figs.  1  to  4»page  1«$  , 
for  October  28rd.  This  is  ad- 
lathe,  which  I  constantly  use 
groorhig,  ^e.  For  this  puriK 
;  loiui  th«  one  gut  band  K 


^ 
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foot  wheel.  In  my  Brran^ement  the  ihifticg 
giiide  pollers  above  on  the  swing  bu-are  set  within 
■timipi,  BO  thst  the  gat  canaot  fij-  oS.  The  lower 
gnids  pulleys  are  let  an  &  ahifting  ttuKUrd,  which 
oan  be  qtnveniently  clamped  in  any  reqniied  poei 
tion  on  the  lathe-bed  below.  Both  the  upper  uii 
lower  gnide  pulleys  swivel,  so  M  to  be  set  in 
proper  direction  to  anit  the  ran  of  the  gut  band. 

In  Ht.  WhIe'b  lathes  apeeial  attention  hu  been 
^vento  milling  arraagements  snd  wheel  cutting 
m  metal  to  suit  the  reQuirements  of  mechaniciane, 
uid,  as  will  be  seen  hy  Fig.  7  given  by  "  P.  A.  M., 
the  method  of  driving  the  ontter  spindles  allows  a 
strong  gnt  to  be  nsed  onder  great  tension  with  an 
entire  turn  round  the  driving  pulley,  thus  enabling 
»  heavy  cut  to  be  taken. 

If  only  a  few  wheels  require  to  be  out  having 
■pecinl  form  of  toothy  it  is  a  troablssome  an 
tedious  job  to  malte  ■  nironlar  wheel  cutter  for  the 
ocoaiiou.  A  Sy  cutter,  oousisting  of  a  single  out^ 
ting  edge,  ie  very  readily  formed,  and,  if  properly 
nsed,  will  out  an  immenw  number  of  teeth  with- 
out Deeding  any  alterations ;  but  if  the  force 
required  for  the  out  is  derived  from  the  direct  pull 
of  the  gut  band,  the  elaatiaity  of  this  givei  a 
jerking  action,  which  will  allow  only  very  light 
nuts  to  be  taken.  I  have,  therefore,  made  my  cutter 
•pindle  very  heavy,  ao  aa  to  act  aa  a  flywheel  by 
•tMing  up  the  force  in  an  entire  revolution,  to  be 
utilised  in  the  short  period  of  the  cut. 

Hy  arrangement  is  shown  by  the  accompanying 
fljtnre.  A  is  the  body  of  the  cutter  spindle,  con- 
■fitiug  of  a  block  of  steel  weighing  I801.  Hardened 
■teel  plugs  are  driven  in  the  enda  for  the  hollow 
Mntrea  for  receiving  the  conical  points  of  the  hard 
oentrea  of  theacrewa,  BB.  C  is  the  cutter,  set  in  a 
hole  drilled  tranaversely  through  the  apindle,  a 
and  held  fast  bv  the  side  screw,  D.  Thjsinrtaj 
the  cutter  spindle  is  ^in.  diameter  for  the  purpose 
<d  obtaining  a  aubabrntial  cnt^  u  taken  frcm  a 
short  ladina.  There  are  two-sued  V-grooves  for 
the  guts  to  run  in,  shown  just  below  the  head  of 
the  apindle.  This  heavy  spindle  enables  me  to 
take  a  clean  out  without  any  chattering.  The 
fnune  that  holds  the  cutt«r  spindle  ia  of  the  usual 
deeoription,  wit^  the  hollow  stem  and  divided  rim 
for  setting  at  any  angle  for  oblique  cuts,  and  which 
kUo  serves  to  cut  grooiea  wider  than  the  cutter  by 
inoUoing  the  spindle  more  or  leas. 

F.  H.  Wenham. 

I.A.THX  XATTBBa. 

[25037.1— THEletUr  of"  A^  Liverpool,"  in  reply 
ta^  E.  C.  B^"  contains  also  some  strictures  upon  a 
reoent  paper  of  mine,  which  I  will  nut  attempt  to 
oontrovert,  as  there  ia  evidently  an  advantage  quoad 
soanmcy  in  squaring  side  4  from  side  I,  instead  of 
from  6.  But,  at  the  eome  time,  if  the  square  itself 
!■  iiuacurat^  llie  result  will  be  the  same  whichever 
laetbod  is  followed — i.e.,  I  mean  the  result  will 
aleo  be  inaocurate.  Still,  the  error  will  not  be 
multiplied.  But  with  regard  to  the  general  sccu- 
-    TSOT  of  the  tooL  I    have  just  tcatad  my  ordinary 

_, > J.    v..    g^pt      ^J     g_j     :.  _..... 

t  absolutely — 


<  WMld  be,  aiid  u,  oi 

'"  '"■  ^wipofM  of  oupentry.    A  vMy 
'^l»it  imca  ■■■tfMB plate, 


Enough  for  all  ordinary  purposes  of  carpentry  : 
either  of  the  t  "  '    ' 

I  ahonld  need  ^ 

a  particular  one,  because,  unlike  a  professional 
carpenter,  I  nse  the  turning  tool  oftener  than  the 
plane,  and  I  mi^rt  not  obtain  as  good  a  result  aa 
the  professional  would  do  in  the  safer  way  ol 
setting  oR  face  4  from  face  1 .  AJthongh,  there- 
fore, Iquile  agree  that "  A.,  Liverpool "  is  right  as  to 
the  proper  method,  1  think  that  a  tool  made  to 
test  the  accurac<r  of  work  ought  itself  to  be 
accurate,  and  if  it  is  not  the  workman  should 
correct  it.  The  fact  of  the  case  ii  ~ 
that  if  the  tool  is  unU^e  yon  have  to  make 
pTonjise  in  any  case,  and  you  dg  not  eliminate  the 
error  by  taking  1,2, 1,  * ,  although  you  do  some- 
what lessen  it.  What  I  plead  for,  therefore,  is 
accuracy  in  all  tools  by  which  accuracy  has  of 
necessity  to  be  tested,  ao  that  a  workman  may,  eg., 
lay  his  square  either  side  ap,  and  strike  the  same 
line  by  its  edge.    Even  a  twined  carpen'  " 

framing  up  a  door  or  similai  work,  finds 
sary  to  rectify  errors  by  a  few  Bnal  strokes  of  his 

due  to  faulty  tools.  But  aft«T  such  final  strokes 
have  been  given,  he  has  probably  introduced  fresh 
inaooniacies  by  partly  onaquaring,  if  I  may  coin  a 
word,  the  styles  or  the  rails  which  he  had  squared- 
np  BO  carefully  at  the  onset.  Nerertheless,  he 
has  done  his  work  in  the  bestway — the  way  which 
eiperienoo  has  proved  to  be  the  best — and  any  such 
alight  inaccuracies  are  of  no  practical  importance, 
as  they  neither  interfere  with  the  strength  nor 
with  the  general  appearance  of  the  work.  I  never 
did,  or  would,  pit  myself  against  a  profeasional, 
and  it  only  the  latter  would  mere  frequently  come 
to  the  fore  with  pen  and  ink,  there  is  no  reader  of 
theBNOLiaH  HBCHANlCwbowouldmoreeagerl; 
devour  the  information  thoa  rendered  than 

O.J.  L. 

[250,18.]— I  KOTICE  in  your  issue  of  Nov.  20th 
several  inquiries  which  may  be  very  briefly 
answered,  and  for  oonvenience  I  gninp  them  all 
under  the  above  heading. 

First,  I  noUce  that  H.  Itej>  (25018)  has  designed 
a  fly-wheel  for  his  lathe  which  he  believes  will  be 
inexpensive;  I  don't  think  he  will ''-'' 


it  be  rendered  adjustAble.  Now, 
it  is  not  the  total  weif[ht  but  the  position  of  the 
added  weight  which  gives  increased  momenttmi  to 
a  fly-wheel ;  in  other  words,  the  weight  and  dia- 
meter of  tlie  wheel  determine  its  inertia.  It  ' 
no  nse  putting  the  added  weights  in  the  centre 
wheel.  Prot^bly  H.  Re;r's  best  plan  would  be  .. 
procure  the  lightest  possible  speed-wheel,  ol  dia- 
meters so  proportioned  as  to  embraoe  the  whole 
range  of  work  be  is  likely  to  undertake  ;  then,  if 
added  momentum  were  desirable  at  ahy  time,  it 
would  be  best  secured  b^  a  plain  flywheel  on  his 
crank-shaft  mUide  the  right-hand  standard  if  the 
ahaft  will  allow  of  it,  and  as  I  anderstand  be  has 

L  made  his  lathe  stand. 

wheel  mentioned  by  "  A.  Liverpool  "  (67734) 

1^  useful  aise,  and  leaves  nothing  to  be  de- 


■ifed.  A  difference  of  opinion  will  probably  alwa]^ 
nqieotiDg  Uis  advisability  m  balancing  fly- 
1«;  I  OBI)  rady  say  that  I  infinitely  prt3ei  a 


>  to  the  tieadle.  Is  not  "  A_  Liverpool " 
"Vgh"  on  squares  in  general  ?  1  hope  for  1 
M  the  family  he  u  refening  only  to' 


, , ,  ahard 

Kud  fast  connection  between  (he  crank  and  treadle 
ia  not  advisable,  certainly. 

I  wander  whether  I  can  help  to  "  darken  ooon* 
sel "  in  the  matter  of  trains  of  wheels  for  screw 
cutting ;  it  ia  just  about  the  aimpleat  thing  in  Iha 
world  to  do,  but  somewhat  difficult  to  explain 
lucidly,  perhaps. 

The  leadinE  screw  has  two  threada  to  the  inch — 
add  0  to  it  =  20. 

The  screw  to  he  cut  is  (say)  eight  to  the  inch — 
add  0  to  it  =  80. 

I  There  are  the  two  wheels  required  then  ;  20  on 
the  mandrel,  and  80  on  screw.  Yon  can  put  any 
siie  wheel  you  like  in  between. 

But  suppose  you  want  to  cut  16  to  inch,  and  you 
have  not  got  160  wheel,  then  you  must  make  yonr 
20  wheel  gear  into  (say)  a  GO  wheel,  and  this  60  is 
keyed  on  the  same  sleeve  as  a  30  wheel;  now  let 
the  80  wheel  on  the  screw  gear  into  the  30  wheel ; 
this  has  the  effect  of  halving  the  number  of  revo- 
lutions of  the  leadins  screw  and,  consequently, 
doaiiing  the  number  01  threads  cut. 

In  reply  to  "  T.  H.  C."  (68040),  I  would  recom- 
mend a  T-grooved  pulley  with  [say)  four  speeds, 
and  a  corresponding  flywheel,  with  a  largest 
diameter  of  !Cin.,  and  a  couple  of  extra  speeds  for 
slow  metal  work,  about  14iuL.  and  I  Bin.  respectively. 
He  will  thus  be  enabled  to  do  a  large  range  of 
work.  I  would  not  recommend  a  wood  pulley  to  be 
used  with  a  gut  band  {  they  soon  wear  very  moch 
out  of  tmth  ;  it  is  rather  a  different  matter  with 
flat  speeds  for  belts — such  wood  pulleys  are  more 
"lively"  I  think.  It  is  not  necessary  to  have 
either  motion  wheels  or  coned  points  for  the  crank- 
shaft to  run  on  :  it  is  scarcely  posaiblo  to  improve 
upon  the  very  simple  method  uf  tuming  the  ends 
of  the  shaft  down  to  run  in  caatriron  hearings ;  in 
the  case  of  Iron  standards  they  can  be  bored tcsuit 
the  shaft ;  yon  can  case-harden  the  ends  Of  the 
shaft  with  advantage.  By  the  bye,  do  this  with  red 


Icontd  show  him 
if  he  will  advertise  his  address.  I  would  send  a 
drawing,  only  I  don't  suppose  it  would  be  of  aooh 
general  interest  as  to  warrant  the  engraving  of  it. 
W.  B,  Brown. 


[25039.]— Uti DEB  these  titles  H.  de  Fonrielle's 
"Electro-magnetic  Gyroscope"  has  lately  been 
brought  into  notice  hy  several  of  yonr  correspond- 


n  of  it 


phenomena,  I  beg  to  f[ive  jour  readers  a  brief  ac- 
count of  certain  experiments  I  made  with  it  when 
it  was  first  published  about  four  years  ago.  Hy 
instrument  consisted  of  a  disc  of  soft  iron  (stout 
sheet  "tin")  about  4in.  diameter,  balaitoed on  Iti 
eenti  e  withm  a  flat  coil  of  covered  wire-  When  a 
rapid  anooession  of  cnnenta  of  electricity,  altern- 
ately in  opposite  directions,  was  passed  throngfa 
lire,  and  the  disc  made  to  rotate  in  either 


direction,  the  rotatim  could  be  maintained  inde- 
hnitely  as  long  aa  the  alternate  currents  continued 
to  pass.  (This  experiment  was  moat  successful 
when  the  alternate  currents  were  equal  Induration.) 
When  one  pole  of  a  magnet  was  placed  close  to  one 
end  of  the  ooil,  the  rotation  of  the  disc  eoold  be 
started  bj  the  passage  either  of   an  int«mipted 

alternate  currents,  provided  those  in  one  direction 
ivere  longer  than  the  currents  in  the  opposite  dlreo- 
:ion.  If  the  alternate  currents  were  eqnal,  they 
loold  not  originate  the  rotation,  but  could  main  tain 
t  when  otherwise  begun.  With  the  arrangementa 
capable  of  starting  the  rotation,  a  reversal  of  the 
direction  of  the  currents  always  oaoaed  a  reversal 
of  the  direction  of  rotation.  If  the  coil  was 
placed  wiUi  its  length  in  the  magnetic  meridian,  a 
magnet  bsoame  unnecessary,  its  place  being  then 
supplied  by  the  earth's  ma^v^^sm. 
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aj  Rn^L  experiments  von  niride  with  b  Fmall  i 
;tii>n  rr>il  aa  the  nimrcc  of  the  onrrcnta.  T 
Tcnt*  from  the  ncotmiliiry  wire  failed  entirely 


'  npiaratoa 


>e  >>Dth,  '>f  thr 


a  tide  of  the  lircsk, 
worked  admiiiiblj-  while  thi'  aemndfl  .  .  . .  ._ 
;kept  upca  j  hat  when  this  circuit  wai  diimd 
neiini  of  a,  short  wire  connecting  iU  terminals, 
rotation  of  the  diao  ccMod.    Thii  showed  that  the 
«Seetive  currenta  were  not  thi«e  derived  dircotly 
JTom  the  hatter)'  (although  the»e  I  sfterwocdB  f onnd 
tobeai-"-'     -  -  '    -         '  -  ■"      --  "-       ' 

eitra  altrmate  currents  indueci!  in  the  urimai; 
■wire  by  the  ehances  of  maBnetium  nf  the  cure. 
"When  the  direction  of  the  battery-ourrent  wa« 
TOTorAtd,  that  of  the  rotati'in  w:kB  also  rcverfled. 
Thii  reversal  raised  the  nuapicion  that  the  effect 
■wa*  due  (o  only  one  of  the  two  sets  of  citra  oor- 
Wnla,  poaaibly  thoee  reaulling  from  the  interruption 
of  the  battery-ourrent  by  the  opening  of  the  break, 
ai  these  arc  premimahly  the  ftrongcr — Ihey  are 
those,  at  any  rate,  tor  which  the  gyrofcupe  uuil  was 
the  only  available  circuit.  An,  however,  it  hod 
been  asserted  that  alternating  cuircntB  were  indix- 
pSEuable  to  work  the  (n'mncope,  it  ocnnrred  t<]  me 
to  teat  ciporimcnlally  this  and  nime  other  doubtful 
nutters.  Aecocdingly  Idcvisedmcnng  nhrreby  the 
rotating  disc  w:iii  Hubjrctcd  \ii  the  followlDg  con- 
dltioiiB  (a  macnct  being  placed  at  one  end  of  the 

way.— 

(A)  A  rapid  rncceHtion  uf  currenta  in  one  direc- 
tion was  paxEed  through  the  coil  with  (1)  the 
duration  of  the  curienU  greatly  exceeding  that  of 
tlie  iuteivaU  of  no  current,  and  (2)  with  ^e  inter- 
— '- much  longer  than  the  "  •■•.■• 


the] 


1  tbf  first 


(B)    Alternating  cnrrcnta  in  oppo«ile  directiona 
<1)  with  the  current*  eiacUy  tfiual   in  du      ' 
BDd  (S)  with  tboF-c   in  one  direction  long! 
those  in  the  other  direction.       In  the  first  ci 
eiual  currants  failed  to  etart  the  disc  into  motion, 


lutTi 


either  din 


h  hod  been  begun  by  nn  cit 
Ra  by  a  touch   of  the   finger.     (Tbia  differed  from 

■being  much  mure  lively.)  As  might  be  tipectcd 
reveniiiig  the  direction  of  the  curronta  while  thi 
diic  waa  rotating  had  no  effect.  In  the  second 
"  10  rotated,  and  the  gi 


lietwc 


athe  ti 


«  (my  a 


enabled  _        _ 

treme),  the  more  energetically  did  the  disc  move. 
"When  the  long  currcnta  were  cut  out,  the  disc 
routed  still  fatter  in  the  aame  direction  ;  when 
the  abort  currents  were  omitted  the  disc  stopped, 
snd  then  moved  iloictg  in  the  opposite  direction 
nnder  the  inHuonce  of  the  long  carranta.  This 
greater  eflectiveneaa  of  the  ahoiteat  currents  sccma 
Bt  ficat  singuJar,  hut  might  be  expected  when  wo 
conaider  that  very  short  currontH  separated  by  re- 
latively long  inteivala  is  the  condition  farthest  re- 


the 


1  whici 


i  then 


.aed  through 


E  the  disc.  A  succession  of 
long  currents,  separated  by  the  ahorteat  poesible  in- 
terrals,  is  a  dose  approach  to  thia  latter  condition. 
Perhaps  the  foliunmg  may  be  accepted aa  a  reaaon- 
■ble  explanation  of  the  cauaeB  of  these  rotations 
under  the  cunditi'ins  above  described  ;  Take  first 
the  ease  uf  rotatiimsefrectcd  without  the  aid  of  a 
magnet ;  let  Fig.  1  represent  the  disc  and  coil,  the 
tiiBO  being  suppuatil  atationsry.  When  a  current 
Is  passed  through  the  coil,  the  disc  ie,  of  courae 
awnetiaed  in  a  direction  at  right  angles  to  the 
ooil ;  let  n  ■-  be  its  magnetic  poles.  On  the  current 
being  reversed  there  cnanes  a  rcpnle  ion  between 
the  coll  and  the  difc  as  long  aa  the  polarity  due  to 
the  preceding  current  lastn.  This  repulsion,  ijeing 
exened  with  equal  force  in  oppoailf' directions 
cannot  move  the  diac.  which,  however,  ia  in  a  posi- 
tion of  unataMu  equilibrium,  out  of  which  it  i» 
ready  to  move  on  the  alighteit  impulse  in  either 
diraotiun.  Such  an  impulse  being  given  carries 
tlia  polcB  out  of  that  position  (is  tu  n',  >').  go  that 
the  Topolsive  force  can  take  effect  in  continuing 
the    rotation.    Of   eoiine,    the    original    polarity 

tttiokly  fades,  and  an  oppoeitc  polarity  is  induced 
f  the  reversed  current;  bat  tihe  new  polea  are 
loinied  iu  rear  of  the  first  ones,  and  being  car- 
ried forward  by  the  motion  of  the  diac,  they  are 
in  their  turn  driven  ih  the  direction  gif  rotation 
at  the  aeeond  reversal  of  the  current,  and  so  the 
movement  iii  kept  up. 

When  a  magnet  is  introduced  the  operation  be- 
comee  more  cumijlicnted.  In  Pig.  2  let  n  <  indicate 
the  polarity  of  tlia  disc  duo  to  the  joint  action  of 
"le  magnet  M,  and  a  eutront  in  the  ooil.    While 


current  ceaxcH.  the  jiole  >  ia  at  once  attracted  by 
the  magnet,  and  the  disc  moves  aocordingly.  A 
second  current  in  the  same  direction  as  the  first 
will  develop  another  pair  of  poles  iiehind  tt 
former  ones,  snd  these  new  polea  will  be  attracie 
by  the  magnet  ut  the   next  interruption  of  tt 

If  currcnta  in  the  opposite  direotiona  are  ufci 
the  magnetic  ih>U's  will  bo  formed  on  the  othi 
side  of  the  magnet,  and  of  ooune  the  direction  t  _ 
the  attraction  and  consequent  rnt.ition  will  be 
reversed.  It  phoiild  be  here  particularly  noted 
that  there  can  be  no  movement  of  the  diac       "'    " 

nriaiios  if  Ihr  csrrmt  vhicli  liai  helnt'l  to - 

/Wr>.  If  this  ia  kept  in  mind,  there  will  he  little 
difficulty  in  imderstanding  the  action  of  aten 
currcnta.  When  these  are  used,  each  of  tho 
seta  forms  a  ai-parate  pair  of  poles  in  the  dim. 
■it  (Kis.  -2)  Hhow<>  the  lusition  of  the  poles  ( with 
regard  to  the  magnet  Mj  formed  bv  the  cuirenta 
which  pass  in  one  direction,  «'t  will  represctit  the 
poles  due  t"!  the  current  passing  in  the  opposite 
directiun.  The  magnet  attracts'  and  /  altematelv. 
Dottho  effect  of  the  magnet  ia  tiitnturtJ  bji  llielime 
•luriHi/  ichicli  icBrir.  li  the  duration  of  the  currents 
is  eqnal,  of  course  these  times  are  equal,  and  the 
attractions  in  opposite  directions  being  cunseqDcntly 
equal,  the  disc  does  not  move,  although  if  the 
alternations  uf  current  are  mnde  slowly,  a  vibration 
of  the  diao  may  be  pniduccd,  but  there  can  be  no 
untinniins  rot^ititm  in  one  direction.  When,  how- 
ver,  the  dine  is  set  rotating  in  either  direction  by 
touch  of  the  finger,  the  balance  arising  from  the 
i|nality  uf  tho  attractions  is  ovcroome  by  tho  one 
■  pole  being  brought  nearer  while  other  u  carried 
away  from  the  magnetj  then,  of  course,  th 
'""ction  for  the  former  prevails,  and  tho  dis 

noes  to  rotate.  When  alternately  long  and 
abort  currents  arc  employed,  tho  poles  produced  by 
the  short  currents,  bring  loiigeil  umlrr  tht  iiii/umu 
iif  thr  laagiief,  are  the  most  effectively  acted  upoi 
and  ctinstqueutly  detormine  the  direction  of  tli 
rotation.  While  the  short-current  pole  ia  thua 
being  attracted  by  tho  magnet,  the  other  one  being 
under  the  influence  of  the  current  which  produced 
it,  is  not  attracted,  hut  it  tends  to  hold  the  disc 
BlBtiiinary.  and  henoD  acta  as  a  drag  upon  the 
motion.  Therefore  it  is  that,  as  before  stated, 
when  the  long  currcnta  are  cut  out  (their  place 
being  Bupplicd  by  corresponding  intervals  of  no 
current)  the  disc  atarta  into  more  rapid  rotation. 

All  the  above  eipcriments  were  equally  snc- 
eespfid  when  for  the  coil  waa  stibatiiuted  a  coupli 
of  short    electromagnets,    thror''"    "^ '    """  " 


.  point 


■.tu,    throttgh    the   wires    of 
■e  passed,  these  being  placed 


_  it  angl 

magnet  stood, 

d  ithe  Bouth  pole  of  the  other 


north  pole  if 

presented  to  the  edge  of  the  di     .  ,     . . 

that  the  terms  "long"  and  "short,"  as  applied 
ibove  to  currents  and  inten-als,  are  to  bo  under- 
itood  as  relative  merely,  the  fact  being  that  in  my 
iiperiments  the  alternations,  whether  in  inter- 
rupting or  reversing  current*,  took  place  from  tho 
nature  of  the  Jpparatua  employed  much  more 
rapidly  than  thiue  produced  by  the  automatic 
interrupter  of  an  induction  coil. 

Walter  Hardle. 
Joppa,  Midlothian,  Sov.  Itith. 

HICBOSOOFICAIi  SOIOCVLABS. 

"25(1- 

snggesl        .  .      __„ 

Bcopic  effect  produced  in  the  vertical  and 
positJon»  of  the  main  suctorial  pipoa  in  the  blow- 
fly's tongue,  and  I  come  to  the  eoneluaion  that  the 
iSect  is  heightened  in  the  case  of  the  horizontal 
losition  above  that  observed  in  tho  vertjcai.Bimply 
lecause  the  former  position  is  one  which  admits  of 
CTeater  difference  of  perspective  in  the  two  pictures 
thno  the  latter,  not  because  of  any  failure  in  tho 
■^  inocular  to  do  its  work  completely.  I  mean  that 
long  solenoid  held  vertically  before  the  face  will 
less  easily  be  discerned  as  a  hollow  coil  than  if  it 
ere  hold  horizontally. 

I  Hod  that  any  part  of  the  membrane  in  the  fly's 
proboscis  lying  m  the  least  above  or  below  the  tube 
IB  instantly  detected  sb  so  placed  by  the  binocular 
in  whatever  position  the  object  be  placed.     Hy 

friam  is,  I  think,  specially  good  and  well  placed, 
can  resolve  through  it  with  perfect  definition 
difficnit  diatoms— P,  Fasciola,  for  instance— with 
■in.  T.  B.  Alllacm. 

HTDSATJUO  BASS. 

[25041.] — If  proof  were  wanting  in  support  of 
ly  Dssertinn  that  UontgolBor's  ram  has  been 
strangely  neglected  by  writers  on  hydraulics,  we 
-light  Snd  iL  I  think,  in  the  variety  of  theories 
itely  Btarted  to  ciplain  such  an  apparently  simple 
latter  as  the  recoil  of  the  motive  column  and  the 
fall  of  the  valve.  First,  we  have  the  theory  that 
the  valve  is  mnde  to  coonterbolance  the  atatioal 
pressiire  and  fall  by  its  unassisted  weight;  then 
that  the  momentum  of  the  water  somehow  cause*  a 
partial  vacuum ;  then  it  is  auggeated  that  the  »tmo- 
■pbere  above  tJie  outer  valve  u  eeaapreattd,  aad  bf 


ion  forees  down  the  valve;  then  tb.n 
distieity  of  the  metal  has  something  to  do  with 
11.  We  have  the  eiplanalion  utually  given  in  liook« 
that  the  recoil  is  due  solely  to  the  re-eipansion  v. 
the  air  in  the  secondary  ch.imlier :  and.  finBlly.  Sir. 
Davies  telle  ns  as  an  estihlifhed  fact  (hat  if  is  tht 
elasticitv  of  the  wator  which  Cannes  the  recoil. 
This  last  is  at  leost'an  intelligible  theory-,  but  is  ii 

?nite  established  that  water  would  have  this  power? 
have  heard,  thoogh  I  carmot  speak  friim  experi- 
ence, that  when  a  veaael  btirsta  under  hydraulic 
pressore  the  pieces  do  not  fly  off  as  they  Wiiold 
under  air  or  steam,  and  hence  the  value  of  hydrauUt 
pressure  in  testing  boilers,  itc.  It  Ih  Etrange.  i^Kij 
—I  do  not  in  the  least  mean  that  thiadiaproves  the 
theorv— but  it  is  atraoge  that  this  explanation  of  ibt 
recoil  has  not  Ijeen  oflerml  before  either  hy  Mr. 
Davies  or  anyone  else  bo  far  as  I  know.  In  the  cue 
of  a  c/ixri  pipe  the  agent,  it  would  seem,  must  be 
elasticity — wbetheruf  themctnl  or  water  I  will  nut 
pretend  U)  say.  though  I  incline  tu  the  metal :  bai 
with  a  working  ram  having  a  vent  through  iti 
inner  valve,  and  most  frequently  a.  secondary  u^ 
chamber  as  well,  the  case,  a!  I  said  before,  is  widdr 
different ;  here  neither  the  elaaticity  of  the  metal  an: 
of  the  water  can  be  called  intii  play  to  anything likr 
the  aame  extent,  if  at  all,  and  until  1  sec  il  disnrortd 
I  muBt  continue  to  prefer  the  explanation  which  I 
gave,  from  JUorin,  p.  1^3,  first  eulmnn— viz  thai  ii 
IS  the  descent  of  the  inner  valve  under  the  pnt- 
sure  of  the  column  in  the  deliver)-  pipe,  "r,  whici 
ia  the  same  thing,  of  the  ciimprci^t^  air  in  the  bil' 
which  gives  the  motive  ciilumn  a  motion  backntil 

and  upward.    This  motion  is  continued  liy  i 

for  an  instant  after  the  innur  valve  is  clo»ed,  tod 
heme  a  partial  vacuum  is  formed  under  the  oote 
vplve.  This  is  what  I  sujipose  Mr.  Davies  nuaxi 
by  '"backing"  of  the  water.  The  inner  viln 
cannot  fall  without  some  water  returning  willi  i. 
In  short,  it  iB  prceieely  what  "  A,  LivcrpDol."  n- 
preHsea  (-^1020)  in  other  words.  I  am  sorr)',  indeed 
if  I  did  not  make  myself  understood  on  p.  12S,  to 
my  first  object  in  writing  wan  to  pnblish  tU 
theory,  which,  obvious  as  it  aeeroa,  I  have  U 
with  nowhere  bnt  in  Mgrin,  At  the  same  tin*  1 
wished  to  show  that  the  serondaT;  air-chambtri 
not.  aa  u  usually  stated  in  buokx,  the  one  caue  id 
the  recoil ;  bnt  that,  on  the  contrarv,  rams  irill 
work  more  atably  and  "efficiently''  without  it 
however  useful  it  may  often  be  in  other  nji. 
Kow,  to  reply  briefly  to  Mr.  DavicF.  I  do  nol  a 
all  ignore  what  you  say  about  heniy  valves:  itiii 
point  I  am  most  anxious  to  bare  explained,  ml 
my  query,  to  which  you  were  goml  emiugb  to  nfi; 
last  week,  was  put  with  the  yiecial  object  of  dn»- 
ing  from  you  an  adniitsion  of  the  inunen.se  wei^ 


u  sny  right  „ 

n-VTdvc  of  half  that 
in  eiiatenco,  and.  if  so,  could  yoi 
would  go  a  long  way  to  see  < 
lucation  two  years  ago.  but  witl 


myai 


„  dicunvB 

.ragraph (2a0lltl).    Ifolly  intendidil 


Urr  in  the  body  of  the  ram.     This  is  callei 
play  in  experiment  (3)  to   a    Krenltr  ext 
in     experunent     (1);     yet     with    a    be 
1    in    (1).    This  jirovea,   I    aa.y,    that    tl 

be  some  cause  for  the  recoil    beyond  i 

of  the  elasticity  either  of  metal    or   water, 
iment  was  not  meant  tu  show  what  that  a 
(I  have  tried  to  do  that  elBtwhore),  bntmei 
irove  that  it  was   something  mnre  than  e 
y  of  metal  or  water.    My  objections  to  apriw 
-(1)   That  they  conaome   power  needletalt.l 
belie™ ;  (3)  That  tiiey  spoil  the  beautiful  simjU- 
Lty  of  the  machine;  (3)  That  they  give  trouble  Ir 
iBtlng  and  breaking.     I  am  unable  to  answeriw 
iiestion  respecting   your  experimenta  47  and  It 
should    imagine   that   in    17   tho   length  of  cbe 
_,..__.- .  ^  ^„-  .-.  . f^^ 


that  il 


.     __terftnd 

Therein. 

t,  bnt  the  note  tu  4  nOa: 
Dnjectorc.  You  cannot  J  fki»W 
tio  between  length  and  heigit  ^ 
»   fnll    „,.nW i™    a  pm^ 


higho 


my  letter    (a.".030)  of  Ji 
I  find  it  necessary  to  make  a  correction 
244,  third  column,  line  i"j  from  bottom.  "W. Vv  ^^ 
dently  is  a  printer'a   error,   as    I   B.n''  in.  ^^\^">i  t^ 


Inoid  eiplai ^ 

p.244ofthe"K.M.^'  He! 

the  action,  and  in  snch  a  clear 

luT»  not  a  shadow  of  donht « 


ENGLiaH  MEOHAMIO  ASP  WORLD  OF  8CIENCE ;  So.  1,079. 


ipeiu  i  bat  I  iOT  ana  miut  uy  that  I  hare 
en  the  expluution  in  print  before,  uid  1 
uk  Mr.  P.  J.  Davies  to  be  good  enough  to 
ere  I  cui  lee  ■□oh,  far  I  have  an  idea  that 
^e  firat  to  explain  the  real  action  af  the 
'alve.  Of  oourw,  it  ie  like  all  other  things, 
mple  vrben  onoe  explained.  I  now  oannnt 
land  why  I  cunld  not  see  that  ita  opening 
je  dne  to  tbe  elaeticitj  of  the  water  when 
.J.J  ---'.ing  with  a  solid  (thongh  free*- 


laon  for  my  watobins  the  letten  lo  oloteljr. 
porimenla  oondnotedby  Hr.DaTieaare  veiT 
tinE,  and  of  great  ralne,  but  I  am  at  a  total 
nndentand  them  if  a  4iii.  ram  was  need,  and 
^ero  must  be  tJime  great  mistake  abont  the 
be  lift  of  the  valTe  eiplaiDs  thia  ;  in  fast, 
Id  rather  aay  that  it  ooiild  not  eioeed  a  l^in. 
.d  trunk.  lahonld  like  Hr.  Davie*  to  give 
ther  column  of  fignrea  with  bia  experimenta 
in.  fall  to  4ft.,  with  lengtha  of  trunk  running 
ift.to  liOft.,  with  the  eiBot  aiie  and  lifbof 
ate  valve,  number  of  Btrokea,  and  tbe  beigbt 
ab  the  jet  would  rise.  Saoh  a  table  of  ei- 
ints  would  be  very  valnable,  aa  there  ia 
g  of  tbe  kind  for  the  guidai         " ' 


I^aAL   BBFUBS. 

«.]— ANCIE.VT  LlRHTB  (57759).— yuerirt 
nfuaed  the  Statute  of  Limitntiona  with  the 
iption  Act.  The  Act  he  refera  to  makea  twelve 
instead  of  twenty,  the  period  within  which 

actions  relating  to  land  moat  beoommenoed, 
action  will  be  barred.  Thia  Act  waa  paaaed 
1,  and  aame  into  operation  on  lat  January, 

But  it  baa  nothing  to  do  with  tbe  Prescrip- 
st,  which  maksa  an  nnjntcirupted  oaer  of  a 
f  light  for  twenty  yeara  neoeaaary  to  obtain 
thereto  by  preBCTIpUou  ;  and  that  perio^baa 

VAST— MO.NBY  HELD  BY  HABTEB  AS 
:ITY  (G781H).-In  thia  caie  tbe  semnt 
atand  in  the  aame  poaition  as  any  other 
;    with  regard   to  the   money   paid  to  hia 


iplcv.  It  would,  therefore,  not  be  returned 
,  either  wholly  ot  in  part,  as  it  would  not 
n  nnder  the  clause  as  to  articlea  or  inden- 


t.  He  would  in  short  aimply  prove  for  the 
so  intrusted  to  hia  employer  as  an  ordinary 
ir  in  banltruptcy. 

BAUB— RlUHT  OP  NATUBAL  PLOW— DI- 
3.S— {578a2).~BveryIiuido»nerhBaaQatnral 
>  the  stream  which  naturally  flows  over  his 
He  baa  a  right  to  the  nninterrupted  flow  of 
:al  stream  having  a  defined  channel.  Thia 
incident  of  property  in  the  land  through 
it  passes.  Every  ownerof  land  in  wbicbthe 
flows  can  use  itfor  bis  own  purpoaea  ao  that 
)  not  in  any  way  lesaen  the  stream  or  pollute 
:er.  If  A.findstbatB.iareaUy  abouttodivert 
ream,  be  should  give  him  notice  that  be  will 
1  his  right  to  do  so,  and  will_aak  the_Coart 


HT  OF  Wat— Casal  Towiso-Path.— 

.)— I  cannot  undertake  to  answer  so  difficult 
tion  aa  this  without  knowing  more  of  the 
.  For  a  priiaU  right  of  way,  40  years'  user 
in  indefeasible  right.  Bat  this  seema  to  be 
J  as  a  puilic  right  of  way,  to  which  tbe 
iption  Act  does  not  apply.  Of  course,  auoh 
of  way  can  be  acquired ;  bnt  it  may  be  that 
ing-path  baa  only  been  used  by  aome  sort  of 
ion,  and  nut  aa  of  right.  Anyhow,  the  claim 
£  as  a  highway  beoanse  it  is  a  abort  cut 
it,  I  think,  he  supported  upon  length  of 
no.  It  ia  not  like  so  many  righta  of  way 
1  eiajnpleof  aprivaCeway  leadmg  toamne 
C  place;  it  is  a  towing-path,  and  belongs 
iaI.  Prod.  WatberflBld,  Solicitor. 

^A'^^'^'^^^^gs,  Guildhall. 


^MB  BLOWPIPE,  *o. 
_I'T  M    only  necessary  to  remark  with 

—  — •  hondreda  of 

Qermauy,  Prance,  and 
1^  **^'*V¥  ^  fi*^  B3.,  not  QM  haa 
*^J0*       Mm    im   •raoaai    of  sv^buu.  ■■ 


-5^' 


STc 


M^ 


It  KM 


jrini:  the  pyrocone  obtained  from  an  oil  lamp 
ri'ii  ;l  smaU  month  blowpipe  to  bear  upon  them. 

Mr,  Letcher,  of  Traro,  baa  never  "anppliedmo 
>'it1i  hi  plates"  (I  get  all  mine  direct  from  tbe 
imniifacturera,  Heaars.  Johnson  and  Matthey,  of 
[  :itt.  .n-gardeiy,  but  I  put  auhlimatoa  of  volatile 
iiL'i^ili  on  half  a  down  of  them  he  seat  up  lolown 
nr  T.liB  Inventions  Bihibition,  and  I  am  quite  sure 
hiLt  irith  theyiiir  treatment  of  ordinary  blowpipe 
.nalyiis  no  b^es  could  be  turned  in  them  ;  but  I 
lavt'  no  doubt  he  will  write  himaelt,  and  defend  his 

"  n.  C.  R."  ii  quite  mistaken  about  "  the  fusing 
"liiil  of  aluminium  being  between  those  of  lineand 

ilvi'i."  Stj/ond  a  ctrfain  bulk,  i1*  fusing  point  is 
Vir  liigber  than  either  of  those  metals  in  pro- 
>iirtii>n,  in  fact,  to  its  higher  scale  of  conductivity. 
1   repeat  that   it  is  impossible  to  produce   the 

iiip.r  efiects  of  oxidation  and  reduction  of  anb- 
i[!i»[ss  on  Al  plate  by  means  of  a  pyrocone  formed 
■y  fuccing  the  blast  and  its  air-vortex  iniide  a  gaa- 
liimc,  although  I  have  no  doubt  the  temperature 
>|jt^>iaed  by  snch  a  pyrooone  ia  very  high  indeed. 
Vr.  A.R. 

FXBOLOOT. 

['>.'il>46.] — I  FCLLV  concur  in  the  opinion  ei- 
jre^eed  by  Col.  Roaa  (letter  JfjO'S,  laat  week's 
'  K.  a.")  to  Mt.  Furlonge.  I  have  never  been  able 
x>  |jr<jduoe  a  auitable  pyrocone  for  boric  acid  bead 
-e;ictiooa  from  an;  oil  or  grease  lamp  I  have  yet 
j.iod ;  they  are^  moreover,  very  amoty  and  dirty. 
Afli't  I  had  finished  my  gas  blowpipe  to  aatisfao- 

™ibS 
aa  gas. 
re  to  inform  those  intereated  in  thia  aubjeot 
have  BDooeeded,  even  beyond  my  moat  san- 
eipectations,  in  producing  a  blowpipe  for 
ig  a  liquid  hydrocarbon.  The  flame  bums 
D  intense  blue  oone,  just  like  gaa  in  appear- 
nd  intensity.  It  is  perfectly  under  control, 
Leady,  and  dean.  I  can  tegnlate  tba  sixe  and 
eniity  of  flame  by  tap*  on-  hydrooarbon  and  air 

J__.    .1. .- LI ^^pj_  Tl,gfg 

Thehydo- 

ile  of  tube  like 
a<i.  The  air  is  also  heated  before  being  burnt,  ao 
bat  it  may  be  called  a  hot  blaat  I  shall  have 
v.'iv  to  say  about  this  blowpipe  shortly,  and 
lioiild  there  be  a  demand  I  wiU  advertise  my  ad- 
ri;3s.  B.  O.  B. 

F0LASI8ATT0N  IN  BATTSKUIS. 


._      _._.         mpaon  aa  to  th 

E.M.P.  of  copper  diaaolving  in  acii^  which  refers 
to  tbe  work  oontributed  by  tbe  copper  to  the 
cimnt.  To  diasolve,  it  would  have  to  diapli " 
hydrogen,  which  requires  a  greater  energy  th 
copper  can  supply.  Copper,  in  fairt,  only  duooli 
in  ncid  by  aid  of  beat,  which  furnishes  the  eiL__ 
entrgy,  and  then  it  givts  oS  aulpburons  acid 
iii^t<:ul  of  hydrogen.    This  reaction  la — 

H-BO,  1  ,  n«  S  Cu80,  ^un 
H^O;i  +  C''=  iH,80;  +  "'°- 
Vi'v  know,  on  the  other  band,  that  hydrogen  does 
diTplsco  copper,  at  all  events  when  presented  to 
the  iiilntion  with  ita  energy  in  Che  suitable  form, 
,ir  111  the  "  nascent "  state,  aa  it  ia  called,  which 
really  means  before  the  active  energy  baa  been 
used  in  making  it  gaaeoua. 

Copper  dissolving,  contributes  B.M.F,,  aa  in  t1 
ordinary  depositing  protess  ;  this  ia  often  stated 
I.e  a  mere  resistance  involving  no  E.H.F.;  bnt 
th:ib  ia  not  the  oaae.  The  dissolving  and  depoaited 
muLal  do  not  exactly  balance  each  other,  owing  to 
tlu'ii  difierent  state  of  molecular  arrangement: 
Lut  the  difference  ia  only  trifling,  ao  that  any  cell 
is  aljle  to  depoaitagainat  almc  '  ...... 


LBOLAHCSB   POB   LAMPS. 

r^''<l>48.]— UNDRB  the  above  heading,  a  letter 
i.ppc»red  in  No.  1,074  of  "Ours"  statiiw  that  a 
jmull  incandescent  lamp  could  be  lighted  by  five 
qunrt  Leclaneh^  cells,  and  that  such  an  arrange- 
mint  could  be  aeen  in  operation  at  Mr.  Swan' 
atiind  at  the  International  Inventions  GUhibicion. 

Tliia  statement  ia  erroneoua  and  mialeading.  It 
if  impossible  to  light  any  lamp  at  present  manu- 
Fuctnred  by  any  number  of  quart  porous  cell 
Lti'lunchf^  in  series,  be  it  6  or  60. 

The  correspondent  also  aska,  Why  should  not 
n.  I.c-clancbd  light  a  lamp  as  well  aa  a  Hansen, 
IjL'iii^:  1-60  and  1-89  volt  respectively.  The  reawtn 
ii  t.h.it  the  resistance  of  the  Leclancb^  ia  so  high 
quart  oell  only  gives  half  an  amptre,  whereas 
nsen    of    the    aame     siia    will  give    over 


*«■■  ■mpirea.    Now, 


the  lamp   in  qoeation 


it  at  least.    For  lliia  purpoaa 


1  exottntivt  working  ia  no  good,  why  trouble 
int ''link"or"  Joy^gearsP    Bat  I  shoidd  like 


Now 


the  battery  spoken   of  is  composed  of  five  large 

surface  agglomerate  cells  wit^  sine  cylinders  sui- 

ronnding    the    negative,    of    low  resistance,  and 

therefore    enables    to    supply  a    ooirent    in  UiS' 

requisite   strength.    The  coat  of  these  cells  is  eon- 

aiderable — Bs.  each,^  I  think.     I  have  been  induced 

'rite  the  above  m  the  interest  of  tboee  who  ace 

itantly  inqniring  as  tothepractieabililyof  naing 

Leclanch^  oella  for  lifting  pmposea,  ana  to  warn 

them  that  it  is  imperative  to  know  the  current 

strength  of  all  cells  required  for  this  kind  ot  work, 

"id  not   to    jump  at    conclusions,    although    the 

.M.F.ofa  oell  may  be  relatively  high, 

a.  s.H. 

ENGIKB  -  DSIVIHCI. 

[S6049.]--I  SHOULD  be  glad  if  some  id  ou 
practical  engine-drivers  wouldgive  us  their  opinioni 
about  their  way  of  working  ami  the  result. 

In  an  article  in  tbe  Snginttr  it  is  stated  tliat 
whether  the  driver  works  expansively  Or 
not,  there  ia  not  much  diSerenoe,  and  that 
"  not  a  scrap  of  evidence  "  can  be  got  on  either 
side.  It  must.  Sir,  be  a  misprint,  or  else  the  evi- 
dence most  be  kept  in  the  background  by  the 

abont^iik" 

^  get  tome  facts  aa  to  what  coal  ia  burnt  with  ill  _ 

engine  with  and  without  expansive  working. 

As  to  compound  engines,  I  think  it  strange  that 
lone  of  one  resdeTS  do  not  Uilce  up  this  matter  ;  it 
nust  be  one  that  ought  to  interest  Bngliah  m^ 
chanica.  Then,  again,  there  is  a  qoeation — an  im- 
portant question  1  will  call  it — of  English  versus 
American  engines.  It  is  claimed  in  <AJmer'  "  ' 
their  enginee  can  do  more  Uian  ours  can 
what  ia  Uie  eauae  of  this  ?  or,  I  might  say,  ia  it  . 
fact  at  aU  7  If  not,  would  it  not  be  aa  well  for  it  to 
be  oontradioted  7  IfOOomotiTe. 

LOCOKOTTTXS,  *o. 

[SSOaO.l— Hb.  C.  £.  Stbktiok  is  always  prompt 
in  laying  before  the  public  through  ^ur  columns 
a  copy  of  the  Board  of  Trade  continuous  brake 
returns.  And  in  connection  with  the  Clayton 
vacuum  in  use  on  the  Hidland  Bailway,  he  always 
notes  that  the  steam  brake  which  ia  worked  with 

Hidland  express  engine— 1  think  it  wasNo.  1630— 
with  a  printed  notice  on  the  left  side  of  tbe  oab, 
ordering  that  the  ejeetoc  should  be  kept  blowing 
oontinnally,  whether  the  engine  were  coupled  to  a 
'  '"  IT  not,  in  order  to  keep  off  the  "  automa  ic  " 
brake.  Will  Mr.  C.  E.  S.  be  good  enough  to 
ezjJain  the  action  of  thia  exception  to  hia  role  7 

The  anhject  "  Compound  Locomotives  "  does  not 
appear  thrashed  out  even  yet,  Enginuriag  still 
devotea  a  good  deal  of  space  weeUy  to  tbe  quef- 
tion,  so  one  more  anggestion  will  perbapa  be 
admitted. 

Would  not  one  ot  the  moat  profitable  systems  of 
oomponnding  be  the  adoption  of  steam-tendera,  for 
goods  trafSo,  at  alt  events.  It  ia  well  known  that 
Mt.  Btnrrock's  ateam-tendera  were  never  treated 
birly;  bat  that  a  great  deal  of  extra  power  wM 
developed  la  indisputable,  and  had  it  not  been  for 
the  unfortunate  diaptite  between  masters  and 
workmen  which  followed  their  adoption,  no 
doubt  the  system  would  have  shown  no  mise 
economical  than  it  did,  and  would  hav 
porters  in  many  of  the  moat  prominent  el 
of  the  day. 

Rugby  School.  W.  B.  ThoMpaon. 

OOICPOUWD  LOOOMOTIVBa 

£25061.1 — The  relative  superiority  ot  compound 
aim[je  locomotives  is  not,  it  seems  to  cie,  much 
ot  a  question  for  argument.  Unless  there  is  a 
sufficient  diminution  in  the  coal  bill  to  pay  for  the 
extra  cost  of  tbe  engine  and  tbe  extra  repaiia,  com- 
pounding for  locomotives  is  out  of  the  c^ueation — - 
m  spite  of  the  gold  medal  of  the  Inventions'  juij, 
A  7ft.  driving-wheel  makea  in  round  numbers  260 
revolutiona  to  oomplete  a  mile,  and  that  means  600 
strokes  of  the  piston.  If  these  have  to  be  made 
in  60  seconds,  it  will  occur  to  many  that  it  is  rather 
a  complication  than  an  improvement  to  compel  the 
steam  to  pass  through  two  cylinders.  Even  in  the 
case  of  slow  speedji  it  seema  doubtful  whether 
emnpounding  can  be  advantageoua  in  looumotivea, 
for  condensing  ia  out  uf  lie  question.  Until  aome- 
one  discovers  a  method  of  dispensing  with  the 
ceciprocatory  motion  of  the  piston,  no  great  change 
in  looomotive  cona^uction  ia  to  be  expected. 


KAHOHBSTEB,    BHBPFIELD,    AND 
X.IITOOLN  HAILWAY  BNaiHES. 

[26062. }— As  tbe  new  Hanoheater,  Sheffield,  and 
L.  Hy  enginea  have  not  received  much  notioe  from 
your  ooireepondenta,  I  have  inclosed  a  drawing  c< 
tme  of  the  eipreas  outside  cylinder  engines,  with 
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box  ahell:  Lengtii,  5ft.  6in.;  heiffht  (front), 
6ft.  7|in.:  height  (back) y  7ft.  l^in. ;  wiath  between 
fraines^4it. O^m..  Tubes :  Number,  195  ;  diameter, 
Ifin.  Heating  surface  :  Firebox,  87  sq.  ft. :  tubes, 
1.067  sq.  ft.;  total,  1,144  sq.  ft.  Cylinders: 
Diameter,  lliin, ;  stroke,  26in. ;  connecting  sods 
centres,  5ft.  7f in. ;  eccentric  rods  centres,  5ft.  7|in. ; 
Wheels :  Leading,  3ft.  Sin. ;  trailing,  8ft.  8in. ; 
driving,  7ft.  6in.  Wheel  base :  Leading  centres, 
7ft.  9in. ;  trailing,  8ft. ;  total,  16ft.  9in.  Weights : 
Leading,  1 1  tons .  3  cwt. ;  driving,  17  tons  11  cwt. ; 
trailing,  11  tons  18  cwt. ;  total,  40  tons  12  cwt. 
Tender:  Wheels  f diameter),  8ft.  9in.;  capacity, 
8,000  gallons ;  wei^nt  empty,  16  tons  13  cwt.  These 
engines  are  running  the  through  trains  of  the 
Great  Northern  and  M.  S.  and  L.  Ry  to  Man- 
chester £rom  Grantham  in  first-rate  style. 

Alfred  B.  Turner. 


THE    lEIDIiAND    lOIN.    CTLIXDEB 

ENGINE. 

[26053.]— I  NOTICE  the  following  "errata"  in 
my  letter  which  appeared  on  August  21st  (Vol. 
XLI.  p.  641) : — The  station  passing  time  should 
have  been  stated  as  given  to  the  merest  fraction  of 
a " wtnttfe"  not  " second " ;  " branches  of  1  m  176 " 
rtop  of  col.  2)  should  be ''  bank*  " ;  and  *'  Bradford  " 
(inline  8,  same  column)  should  be  *^ Bedford** ;  and 
also  the  word  '*  slow,"  as  applied  to  the  Scotch  ex- 
presses, should  be  ^^ilower,  the  comparison  being 
with  the  fastest  Leeds  expresses.  I  shall  be  much 
obliged  by  your  allowmg  me  to  correct  diese 
errors. 

I  may  add  to  my  specimen  of  Midland  loco, 
work  the  following : — St.  Pancras  to  Bedford 
(newspaper  express)  in  66inin..  No.  1490 ;  Bedford 
to  Kentish  Town  (night  Scotcn  express)  in  67inin., 
No.  168  and  14  coaches ;  Bedford  to  Leicester  in 
67min.,  No.  1498;  Kettering  to  Nottingham  in 
66|min.,  No.  1587 ;  Leicester  to  Kentish  Town  in 
llu  58min^  Nos.  1481  and  818,  with  17  coaches; 
Leicester  to  Bedford  in  56^min.,  with  1499  and  12 
coaches ;  Liverpool  to  Stodqx>rt  in  48min.,  with 
No.  1816.  I  have  the  details  of  all  these  and  of 
many  others  eonally  remarkable. 

Wellington,  N.Z.  C.  Bons-Marten. 


In  whatever  manner  it  may  be  produced,  let  us 
imagine  that  at  the  point  A  on  the.  front  plate  we 
have  a  small  +  charge. 

This  -{-  charge  at  A  will  hold  a  —  charge  bound 
at  Oj  whilst  a  +  charge  ^ill  be  repelled  to  P,  dis- 
turbing ito  neutral  condition,  and  keeping  a  + 
charge  bound  there.  This  -I-  charge  wiU  m  like 
manner  disturb  the  neutral  condition  at  H,  holding 
a  —  charge  bound  there,  and  repelling  a  -|-  charge 
along  the  neutralising  rod  D  B,  from  the  end  of 
which  it  will  be  discharged  upon  the  back  plate 
ate. 

The  nature  of  the  changes  which  have  been 
assumed  to  take  place  at  the  points  A,  O,  P.  H,and 
the  important  part  played  by  the  mutual  inductions 
in  the  space  between  the  plates  receive  some  support 
from  the  fact  that  at  the  points  where  the  neutral- 
ising brushes  are  opposite  the  glass,  there  are 
always  masses  of  sparks  between  the  plates. 
Assuming  that  the  condition  of  the  rest  of  the 
machine  is  neutral,  what  will  be  the  change  in  the 
distribution  of  the  charges  when  the  plates  are 
turned? 

The  sector  A  will  be  carried  past  K,  and  come 
opposite  T,  where  the  positively  charged  sector  C 


described,  have  adjusted  themselves  by  disci 
between  the  plates,  and  on  the  inner  surface 
front  plate  will  be  a  —  charge,  and  on  the 
surface  of  the  back  plate  a  +  cnarge. 

The  charges  at  this  point  M,  therefore,  oi 
plates  are  bound,  and  no  electricity  <»ui  be  co 
nere  nor  anjrwhere  between  the  points  S 
The  condition  of  the  plates  between  T  an 
precisely  similar,  and  the  above  explanatio 
suffice,  the  terms  +  and  —  bein^  substiti 
each  instance  for  —  and  4-  respectively. 

What,  however,  is  the  condition  of  the 
between  A  and  K  ?  The  sectors  on  the  bacl 
coming  from  the  brush  at  B  are  positively  c 
— so  also  are  the  sectors  on  the  iront  plate  c 
from  S,  and  as  soon  as  they  pass  over  one  s 
the  bound  -f-  charges  ol  each  will  be  cor 
into  free  -f-  charges,  for  the  4-  charge  on  tl 
side  of  each  of  Uie  plates  will  induce  a  -f 
on  the  inside  of  each  of  the  opposite  plat 
like  repelling  like,  the  charges  on  the  outsi 
the  plates  will  be  repelled,  and  may  be  co 
at  the  prime  conductors. 

What  the  actual  electrical  condition  of  th< 
surfaces  of  the  two  plates  is  it  is  hard  to  sa; 
as,  on  entering  this  space,  each  of  the  inn< 
faces  bears  a  —  charge,  it  is  not  improbab 
these  —  charges  and  the  induced  -I-  charge 
tralise  one  another,  and  that  the  space  betwi 
plates  is  nearly  neutral.  The  4-  charges  • 
outer  surfaces  will  hence  have  nothing  to  p 
them  from  being  collected  by  any  suitable 
conductor. 

A  similar  explanation  will  serve  to  descri 
condition  of  the  plates  between  S  and  B, ! 
tuting  as  before  the  terlns  -t-  and  —  for  — 
respectively. 

As  the  inner  surfaces  of  the  plates  have  nc 
foil  upon  them,  we  may  view  them  as  iner< 
surfaces  of  dielectrics  in  a  state  of  electric  U 
Such  surfaces,  unlike  metallic  surfaces,  do  i 
stantly  alter  their  electric  condition,  bu' 
slowly  part  with  their  charges.  This  fac 
serve  to  explain  the  apparent  increase  i 
charged  whioi  takes  place  on  the  front  plat^ 
A  to  T,  and  from  Z  to  S,  and  on  the  back  plat 
X  to  H,  and  from  W  to  C,  for  though  each 
sectors  as  Uiey  leave  A  and  X  have  their 


(( 
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THEOBT  0>E    THE   WIMSHT7BST 
FLTJENCE  MACHINE." 

[26054.1 — It  would  be,  perhaps,  not  out  of  place 
to  conclude  the  sketch  which  has  been  alreadv 

S'ven  of  the  practical  details  of  the  machine  with 
e  outlines  of  a  theory  which  has  been  worked 
out  and  kindly  sent  me  by  A.  J.  Walter,  LL.B. 
It  is  a  theory  expressed  in  terms  which  are  current 
in  the  science  at  the  present  time,  and  may  serve 
to  explain  to  some  degree  the  action  of  the  machine, 
though,  with  our  present  limited  knowledge  of  the 
nature  of  static  induction  I  cafmot.  and,  I  believe, 
the  writer  does  not,  pledge  his  faitn  to  this  or  any 
other  theory. 

The  following  remarks  may  be  rendered  clearer 
by  the  aid  of  a  diagram,  and  in  it,  it  will  be  most 
convenient  to  view  the  two  plates  as  two  cylinders, 
across  which  a  section  has  been  made.  The  outer 
ring  will  then  represent  the  back  plate  revolving 
from  right  to  left,  and  the  inner  ring  the  front 
plate  revolving  from  l^ft  to  right.  LL  and  KK 
are  the  two  prime  conductors,  DB  is  tiie  neutral- 
ising rod  on  the  back  plate,  ana  ST  the  neutralising 
rod  on  the  front  plate  :  A  is  one  of  the  sectors  on 
the  front  plate,  and  G  one  of  the  sectors  on  the 
back  plate. 

To  explain  the  production  of  electricity  by  in- 
duction, it  is  necessary  that  some  part  of  the 
machine  should  bo  in  a  state  of  electrical  excite- 
ment. Authorities  differ  as  to  how  this  disturbed 
condition  is  brought  about :  some  hold  that  it  is  due 
to  the  suction  of  the  i>lates  with  the  air,  some  to 
the  friction  of  the  wire  brushes  with  tne  metal 
sectors,  and  others  to  a  mere  difference  in  the  elec- 
trical potential  of  different  parts  of  the  madiine. 


will  at  the  same  time  arrive.  At  this  point  there 
wiU  be  a  series  of  changes  in  electrical  condition 
similar  to  tiiose  which  took  place  at  A,  the  result 
being  that  a  —  charge  will  oe  held  bound  on  the 
sectors  of  the  front  plate,  whilst  the  repelled  + 
will  be  discharged  through  the  brushes  at  S  on  to 
the  front  plate,  whence  it  will  be  carried  round  and 
collected  at  K. 

Precisely  similar  inductive  and  neutralising 
actions  will  take  place  opposite  the  brushes  B  and 
S  in  the  manner  ^ready  described. 

From  a  small  initial  charge  at  A  the  electricity 
has  been  distributed  over  all  parts  of  the  machine  ; 
and  it  only  remains  to  examine  in  various  parts  of 
the  plates  the  nature  of  the  charges  inauoed — 
that  is,  whether  the  electricity  is  in  a  free  or 
bound  condition. 

To  do  this,  we  will  examine  the  plates  whilst  in 
movement  at  the  point  M.  From  the  precMing 
account,  we.  know  tiiat  the  sectors  on  the  front 
plate,  after  leaving  ^  have  a  +  charge,  whikt 
those  on  the  back  ^ate,  after  leaving  D,  haTe  a  — 
charge.  The  induced  charges  on  the  iimer  wax- 
fame  of  the  two  plates  will,  in  the  buhumt  ■boTB 


charge,  and  as  they  leave  Z  and  W  hare 
—  charge,  it  is  not  until  they  reach  "X 
and  C  respectively,  that  the  scries  of  iia. 
neutralising  actions  between  the  plat^ 
completed,  and  the  previously  bound 
come  entirely  free  charges. 

The  reason  why  the  prime   conduce 
placed    close  to  the    neutralising  b 
although  theoretically  the  tension  o 
may  be  higher  there  than  midway 
brushes,  where  the  conductors  are  u 
yet  the  very  tension  of    the  char~ 
electricity  to  leap  from  sector  to 
escape  by  the  neutralising  brushes^ 
tioally  to  lose  its  high  tension. 

The  action  which  in  the  prel 
the   theory   was    attributed^  to 
bnuhes  in  discharging  electridlT' 
of  thejplates  seems  needed  to  e: 
tion  of^the  charges  over  the  w 
when  the  plates  are  being  rer 
would  rather  appear  to  be  to  s* 
ttkd  —  diaxges  to  run  together 
aaottier. 
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EEPLIES    TO     QUERIES. 

*,*  /■  their  aniKirt,  Corrnpmidtidt  art  raptel- 
tUji  riqaeiUd  to  mention,  {«  mcA  iiutenet,  [At  titU 
td  lamher  of  the  qnery  aekad. 


I37Bii0.1  — Chronometer    B&I&hm. - 


... ^acry,  and  I  hope,  for  the 

of  the  examinefB,  th»t  his  answer  did  not  ht 
pain  him  his  title.  Thoagh  .t  the  Bqunlor  th.  ..„ 
!•  furthor  off,  and  the  centrifngal  tondenej-  a 
gre«ter,  yet  taaiporuturiM  being  ovEa,  a  chronometer 
romOTfd  to  there  from  the  polea  woold  not  bs 
aSeirt«d  by  snch  rcmomj  uthcrwiie  than  by  the  re- 
dnction  of  tho  friction  on  the  pirota,  end  itoncs, 
*o^  the  which  would  causa  it  to  gain  on  time.  The 
balance  of  a  chronomeMir  ie  a  wheal,  not  apondoliim 
»nd  u  ipecially  bo  made  to  avoid  the  action  of 
gravity,  and  to  oonfioe  iti  action  in  that  of  ita 
pa»B.  On  shipboard  instrumenta  are  Bimballcd 
honiontally,  so  that  springs,  levers,  hands,  tc.  are 
*11  also  tree  from  gravitational  interference  with 
aeir  motions  otherwise  than  through  ftiotion.— 

[37818.]— I-OBB   of  Taste If    "J.  A,   P/s" 

power  of  tasting  is  impaired  he  ought  to  give  np 
tobacco.  Smokmg  has  a  tendency  to  injure  taste, 
and  amoll,  and  nieuiorj.  Drinking  raw  spirits  also 
Injures  the  two  former.— J.  C,  P. 


theroarcany     ^ ^_ s—  "■— - 

tihii  condiUon  reflexly.  A  weak  current,  applied 
^  oonrse  with  wet  aponges  attwied  to  the  eleo- 
trodes,  every  day,  might  possibly  bo  of  aome  benefit. 
The  oarront  sbonld  he  made  to  con  from  the  iMwk 
to  tho  tip  of  the  tongue.— Med  I  cue. 

[67G-l.'i.]  —  Uechanlcal  Sin^liiK  BlnlB,  — 
Circumstancea  have  pre  vented  me  from  replyinir  be- 
fore to  "  C.  R.  H.,"  but.  if  not  too  late,  I  teg  t^aay 
that  I  WB8  fortunato  enough  to  obtain  from  "  Co»- 
taopolitan,    dnting  tbf    ■' 


letters  o: 


B  BiaKii 
of   thi 


Titing  the 
;ing  bird,  fnUpartiaularBOt  the 
-„  J  -  i  -^^  "hiatle,  and  if  "  C.  R.  H." 
wiU  advertise  bis  address  I  shall  be  happy  to  for- 
ward him  (for  it  is  too  long  for  insertion  in  the 
«^uery  column)  a  copyot  the  drawing  and  instruc- 
tions I  reocived.— J.  O.  Hestall. 

[57fiao.]— DiBtlUation    of  _ 

Planta — If  thU  querist  will  write  to  me  direci^  I 
will  give  thereply  which  is  too longfor  the  colomm 
of  this  journal,  unleas  the  query  be  put  in  a  mort 
definite  ftirm.— 8,,  Patoham  Drug  Co„  18.  Princea- 
oteioent,  Brighton, 

[67713.]- 1,.  and  Y.  Bxpreas  EnginoB.— Tlit 
foUowing  are  the  principal  dimenaions  of  thest 
Mginea:— Cylinders  njin,  by  Min, ;  wheels, 
|»0gie,3ft.l!in.;  wheels,  ooopled,  6ft.  6in.  Heat- 
SBf  anrfaoe— of  tubes,  93,^  sq.  ft.;  of  fireboi 
S3-25w3.ft,i  total,  l,02a'2o»q.ft.  Area  of  grate, 
IWK  sq.ft.  These  enginee  hare  ordinary  link 
mo^Uon  r  hope  aoon  to  bo  able  toaend  dimensions 
at  the  G.  N.  7ft.  tiin.  aingloB,— G.  D.  BEATON, 

/;o776rt.]— To  Vi.  Wimahurat.— Having  eom- 
Ideted  my  alterations  on  influence  machine  I  now 
/«yoa  know  the  reaalt.  I  have  not  retained  the 
Vetal  bOisea,  aa  I  found  that  1  could  make  a  pair 
f  wooden  ones  with  very  little  more  work.  I  have 
t^red  tho  balls  to  Jin,  and  tin.,  and  have  re- 
riiiBhcd  the  plates;  but  I  can  only  get  a  Slin. 
rJt  from  tho  machine  with  jars  attached ;  wlth- 
jara  1  can  only  get  a  apark  jin.  long.  If  I 
»ri»«>e  the  termmala  more,  I  get  nothing  but  a 
*i«  rfiacharge,  which  my  machine  is  very  apt  to 
.somehow.  I  have  oarofuUy  gone  over  (he 
I  ti<r  flee  if  there  were  any  rough  plaoes  on  them, 
snTiIi^  find  none,  I  am  going  nlso  to  reduce  the 
■ae-  <*f  *ho  jars  a  little.  I  ajwaya  get  apositive 
ai-g-o      from  the  small  ball— ia   thia   right'- 


(in.  ia  left  be- 
ircion  IS  placed  in  the 
and  opeaa " 


htaSB  tnbe,  a  apace  of  nbont  Jin. 
tween  the  two  ends.  This  portii 
iron  mould,  which  is  hinged  anu  ujicm  ju  uiu»<™. 
The  mould  bejn^  pinched  together,  the  molten 
colder  is  ponied  in  at  the  "gate."  and  eioapcs  r' 
the  outlet  when  the  joint  is  filled.  Itiaametht 
which  anyonecan  carry  out,  and  the  braaatube  cer- 
tainly prevents  any  solder  getting  into  the  pipe  ; 
but  a  skilled  plumber  would  wipe  aeveral  jomta 
while  the  "  onakilled  labourer  "  was  makinj 
with  thia  appliance,  which,  after  all,  requires 
skill,  and  some  little  ojcpenditore  for  plant  and 
braas  tubes,— S.  H. 

[oTTUO.l— riro  Gilding-.— Clean  the  article 
thoroughly,  and  apply  an  amalgam  of  grain  gold 
and  mercury  I  to  8.  Heat,  and  when  mercury  ia 
(rtioulan 
pear  ago),  I 
■X  UN,  Don, 

[57761.]- Fire  Qildlng  with  AUoyed  Gold. 
The  answer  to  this  queetion  nluet  be  No,  I  think. 
Certainly  it  most  aa  to  fire  gilding,  aa  the  querist 
ill  see  ;  bnt  "  any  other  process  ia  too  wide  for 
e.— Nds.  Dor. 

[577«2.]— Hand-Mnde    Paper.  — It    ia    not 

possible  to  produce  the  qualities  obtained  in  hand- 

-lada  papers  by  means  of  machinery  ;  at  least,  no 

ne  has  succeeded  in  doing  it. — H.  R, 

[577B3.1— Steam    Lnunch.- Certainly,  one  of 

le  navy  boats  mentioned  would  do.— BssAR, 

[57764.]— Niciel-PUtlnB.-If    thia    qneriat 

■ill  refer  to  pp,  DC,   ll7,139,Vol.  XXXLX    he 

will  find  a  full  account  of  the  art  of  nickel-plating, 

and  poaaibly  discover  a  remedy  for  the  faolta  of 

his  arrangement. — NUN.  Do 8. 

[57774.]— Oonplar   to   Harmonium.— Before 

J.  H.  A."   can   "attach"   an  octave  coupler  be 

lust  provide  space  for  it.     He  can  probably  do 

that  by  lowering  the  action  in  the  case ;  that  is, 

put  tho  cheeks  lower  and  put  new  attachments  for 

key-frame.      If    he    will    look  through  hi 


be  pallets  ai 
n  octave  coupler,- Fliegen, 
[57779.  ]--Oower-BBU  Telephoi 


.3  T.J 

in  ^  tead  of  -! 
cp.   lamj 


-i^. 


■To  W.  H,  Eaves,  Coventry,- 1  see 

""        '    nn  error  in  my  query,  printing 

amp.    The  lamps  are  regular 

lampB,  each  requiring  a  current  of 

p.    In  lien  of  full  figures,  could  j-ou 

"  «ndiug  proper  size  wire  and  weight 

iynamci.    I  am  told  that  Bdiaon 

<^nni^c^eB  reqnired  x  'UIS  =  dla.  of 

.  _e  appear  to  bo  correct,  and 

doea    the    conatant  -018    repreaent? 

■   ^tor  offvr  of  SChvolt  machine;  but  I 

JOO-w>lt  Umpi  that  I  would  like  to  i 


the    cells,   why  not  try  which 
best  results  ?— S.  P.  T. 
-Ship 


[577R5.J— SI 
the  weight  of 

Slacement !   bnt  what 
.M,  D, 


.—By    calculi 

S  ascertaining  the  dls^ 
e  querist's  object?- 


The  querist 
ask  somebody  to  bring  the  moon  n  I 
that  ho  could  ohser^'e  the  surfi 


•T.  J. 


[57802.]- OBtrich-PBaOier  Dyeing.— There 
are  many  recipes  in  back  volumes.  To  dye  black, 
Bosk  in  a  solution  of  washing  soda,  wash  in  warm 
water,  and  soak  in  a  solution  of  nitrato  of  iron  ; 
waah  again,  and  place  in  a  decootiou  of  equal 
parts  of  logwood  and  qnercitton. — B,  G,  U. 

[57811.]— Boiler.— Qnite  unsuited  for  such 
work  ;  you  want  a  multitubular  boiler. — S.  K. 
[57813.]— QrttmniB  Dynamo.- Mr.  W.  H, 
ives  ia  evidently  wrong  in  placing  the  north 
r  jle  in  tbe  position  he  has  in  his  eat,  p.  207.  and 
this  is  irrespective  of  the  error  in  the  position  of 
the  block.    Should  Hr,  Eaves  desire  to  refresh  his 

regard  to  the  names  of  poles  pro-  l  .    , 

lix   by  an^  given  current,  he  need    find  any  full  account  of  Lippi 
iod  that  if  he  be  swimming  along    '■•■'■'■>  -"    ■ 

ind  facing  tbe  core,  "  tho  north 


[578U.]— MatlieniaUoal.— It  is  the  converse 
of  interpolation.  An  eiunple  of  ita  use  «ou]d 
occupy  much  space,  and  be  of  little  benefit  even  Co 
the  querist,  to  say  nothing  of  other  readers, — 
A.  C. 

[67817,1— Patenting  Stool  Wires.- Heat  tho 
wires  in  iron  tubes  packed  with  lesthi^r  and  hoof 
iihavinga,  and  cool  in  oil.  Anneal,  and  reiieaC  !iri>- 
cess.-^.  O, 

[57912.]— Potential  of  Induction  Spark. — 
A  spark  of  {in.  in  air  means  an  E.M.K.  vastly 
greator  than  2,000  volti.  In  1877  aome  eiperiment* 
were  made  by  Miller  and  De  La  Rue  With  a  chlo- 
ride of  silver  battery  of  ll,tK)U  cells.  The  total 
electriioiotive  force  was  11.330  volts,  and  the 
striking  distance  was  only  -837^  ci»limetre.~'Vi It. 
John-  Gbey,  P.CS,,  Analytical  Chemist,  New- 
OBStle-ou-Tyne. 

[67916.]— Hot-a(r  Bnglne,- To  Mr.  J.  8cT- 
CLIFFE, — Id  your  reply  to  Mr,  HepwoitJi.  the 
sketoh  appears  to  have  a  flat  plate  in  the  displacei 
— ia  that  right?  Also  would  it  be  troubling  yon 
too  much  to  give  the  relative  bores  and  strokes  of 
both  wurkina  cylinder  and  beator,  as  I  wish  Co  coo- 

'      — -Mane?- PiTBICK. 

Blootro-Motor.  —  To  "SiGKA." — 

lorrect   in    his  anpposition  as  to  the 

duration  of  nitric  acid ;  lib.  can  give  up  a  certain 

~  energy,  and  it  can  be  expended  in 


.«¥ 


torm  does  n 


■e-hour 


:t  of  diluting  the  acid  would  be  to  Ion 
energy  and  B.M.F.  Strong  acid  gives  I'S  volt, 
'  ■'  the  weak  may  only  give  Vi.  These  con- 
ations are  much  too  complicated  to  be  ex- 
plained in  these  replies. — Sigma. 

[5795G.]— Arc  Zdunps,- 1  am  much  obliged  to 
Ir.  Bottone  for  his  reply  in  this  matter,  referring 
-  -  -     -    '      -No,  1,003  """"■"'■■ 


to  ia  only  a  toy  lamp.  What  I  wan 
will  do  for  workshop,  to  be  run  from  a  small 
'■-  ■  ■  ivine  60  volU  10  amplires.  Will  snmeon* 
a  where  I  can  aee  or  get  drawings  c^  a 
1  lamp  fur  workahup?  Aa  I  said  before, 
ice  why  I  should  he  called  upon  to  paj 
for  a  lamp  that,  in  all  fairness  to  maker 
and  user,  ought  only  to  be  £1  10s, — Leak. 
-Power   of  Pooket-Lens.— 


icUy  agr. 
estion  to 


U  who  have  answered  this  quostion 
\,  from  whioh  one  might  judge  the 
be  a  very  simple  one,  and  scarcely 
reason  I  trouHed  you  with 
rt  time  ago  I  had  a  plaCytcopio 
letor  DOWer — from  ilr.  Brown- 
uhI  spaces 


the  query  was,  a 
pocket-lens — 15  (  ^ 

mg.  To  test  the  power  1  ruled  a  few  c 
about  the  fortieth  of  an  inch  apart,  and  loomng  at 
hem  with  both  eyes — one  through  the  lens,  the* 
ther  naked — I  fonnd  that  one  magnified  space 
overed  only  something  leea  than  five  of  the  spaces 
een  with  the  other  eye  ;  I  quite  expected  it  would 
ave  covered  fifteen.  I  cannot  suppose  there  is 
ny  misrepresentation  aa  to  the  power  on  the  part 
f  the  maker  and  I  would  be  glad  it  "  P.R.A.8," 
r  some  other  correspondent,  would  point  out 
rhere  I  am  likely  to  be  at  fault.  Years  ago 
P.R.A.8."  rcconimended  the  above  sj-stem  of 
testing  the  power  of  a  toloseopo.  It  may  not  ba 
applicable  to  the  microscope.  1  may  joat  add  I 
took  pains  to  have  the  lens  m  proper  focus. — X. 


duccd  i 
wi^tl 


pole  will  be  always  I 


(See  p.  ■>tii 


Guthrie's  "  Electricity.")- H.  W.  Keedham. 

[678  L 3.]— Gramme    Dynamos,- To  Mb.  W. 
,  EAVEtl.— 1  am  much  obliged  for  the  sketoh,  but 
my    machine    is    wound    in    the  right  direction, 
"---e    I    sent    in  my  query  I  have  taken  three 
rs  of  wiro  off  each  ooil  of  my  F.M.'s,  leaving 
about  1 21b.,  or  aix  layers  thick.    It  will  now 
k  its  own  fields,  but  I  get  very  little  E.H.F, 
it  will  not  light  one  8  c.-p.  lamp  when  connected 
.     a  series.    The  beat  result  obtained  is  byshunt- 
ing  the  current — i.e.,  by  closlug  the  onrrent  and 
ing  away  direct  from  the  brushes.    Then  I 
in  a  very  fair  arc  light   burning  iin.  carbons, 
.  _.  I  have  not  safficient  B.M.P.  to  light  any  in- 
candescent lamps.     I  would  again  like  your  advice 
I  what  to  do  to  enable  me  to  light  lamps  eqmil  to 
M'  'i—nt  120  cp.    The  workmanship  and  insulation  is 
oA  the  acmatnre  mns  within  ,'„  of  the  pole- 
—eed  abont  3,000,    Armature  Bin, diameter 
wide,    with  (in.  thick  iron  wire  ting. 
td  oMt  iron,  and  are  not  quito  as  soft  as 


[67991,]- Eleotro-CaplUarity.— To"SlOMA. 

■I  do  not  remember  in  what  papera  the  querist  will 
._.id  any  full  account  of  Lippmano's  rescarchea  ; 
bat  I  think  they  will  be  fonnd  both  in  tbe 
Bnglisu  Mechasic  and  in  the  Ciemieal  AWm 
of  1874.  On  reference  to  the  first  edition  of  my 
"  Blectrici^,"  1  find  that  there  is  a  paper  on  tho 
aubjeot  in  the  Phihauphttal  Magaziue  of  April, 
1874,  dcaoribing  the  first  electrometer  and  also  tho 
generation  of  electro-motive  ftu'co. — Sir.MA. 

[57394.}- Gas-Bnglae.- 1  donH  think  it  is  tha 
exhaust  pipe ;  hut  examine  it,  and  if  loade  up  with 
carbon,  your  engine  is  choked;  itiis  more  likely  to 
he  your  exhauat-valve  not  acting,  and  losing  cum- 

eression.  or  vou  have  not  tho  roller  on  exhaust- 
iver  adjQBteS  to  Vj  clearance  between  it  and  cam ; 
take  out  your  eibaust-valve  and  grind  it  with  Bomr 
nf  emtry  and  water.  As  they  are  irmi  valves,  write 
to  Messrs.  Crossley  Brothers  for  a  book  of  instmc- 
lion..  I  have  a  3i  H.-P,  Otto,  and  a  few  weeks  since  ■ 
was  driving  one  of  Messrs.  Robinson's  deal  fiamea 
cntting  fonr  deep  in  13in.  deals,  with  circular  cross 
cutting  4in.  and  Sin.  axb,  and  a  drilling-machine  at 
one  time,  and  looked  aa  if  it  would  have  done  more, 

Samuel  Rhaw,  Belfast. 

[57996.]— Metal  Bptnnlnff.— An  iUuttr>.<iia. 
artiole   on  i^in^m%  ^%a  ^^^^^^oo^^k^  ^i^  ^^  V^.^ 
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Vol.  XXSIV.,  of  the  B.NOLISM  MECnA.flO,  As 
it  •remcii  to  be  joat  wh»t  I  wanted,  I  procured  the 
tools  snd  had  >  good  try  »t  it  i  but  I  am  bound  to 
Mf  ffitliDat  auoceu.  mnd  I  csme  at  last  to  tbe  con- 
elniioD  that  there  was  some  knack  in  doing  it  that 
it  iraa  imporaihle  to  aoqnire  without  apeing  it 
^De.  Since  then  I  bare  mado  several  iinencc«aaful 
endeaToun  to  get  a  aigbt  of  the  proceis.  If  anv 
nadcr  of  "  Onra  "  can  reall;  epin,  I  hope  be  will 
^Te  oa  aome  further  infurmation  on  the  aabject. — 


^ ,  _i  ahoold  onJy  he  hot  enough  to  dry  Iho  tar 

^niokl;.    Yoa  oan  ubo  naphtha  to  diuolve  the  tar 
hud  auke  a  coarse  vamisb. — SlOUA. 

JIJ80I2.]— HShannon  ViBbing  Cntt,  or  Pnnt. 
luT  Sbannoa  cotts  are  rongbl;  made,  with  tiro 
or  time  plaoke  o-side  nailed  together,  the  bottom 
ttmaed  by  eross-ptcceH  aimilaTly  fastened  and 
pitched.  They  have  peering  «i«n  and  stem,  and 
are  Tory  Bervieeable  boats.  Tbe  larger  size— 
**  grudlaa  '  we  oal!  them — sail  very  fast  ofi  the 
Wind.— SKAKHON. 


"efer^J 


willfi 


[BBOU.]  —  AatronomicBl   Objects.  —  If 
would  tervB  "  Dear  Dirty  Dublin,"  ha  mav  conau 
Wobb'a  "  Celestial   Objects,"  on  appli 
•ddress— SI.  Seville-place.     I  am  sorry,  howe' 
<iBniiot  asFiit  him  in  tbe  other  parts  of  his  ijuery 
kut,   no  doubt,    bettor  -  informed   voireapoDdent 
Will.— W.  H.  M. 

ri.l—BOBt.-"  White  Sand  and  Rrey  Sand 
f,  m  the  centre-board  §ig,  figured  in  Diioi 
"Yacht  and  Bnat  Sailing,"  eiactly  the  boat 
lie  wants ;  the  Hft.  aiie  wUl  be  the  most  miitable. 
For  sailing  in  open  water  it  will  be  adTisable  to  in- 
crease the  freeboard  by  adding  a  false  guDwalt- 
nilb  boicB  cat  in  it  for  the  oars.  I  should  bebappy 
to  give  hira  my  experience  at  length  if  ho  cares  to 
ooirespond  with  me,  and  will  advertise  hia  address. 
—SBA.SSOS. 

[68029.]— Electric  OrBenllOaBS  Alafm.— A. 
Irort  alarm  may  eaaily  be  oonBtructcd  by  pivoting 
a  theimometer  in  a  hotiiontal  ]Kieition,  so  that  if 
the  Epirit  Sowa  to  a  higher  or  lower  degree  tbanthut 
vhich  is  required  to  be  maintained  in  tbe  house, 
tile  thermometer  falla  on  one  side  or  tbe  othr- 
mnd  by  thia  means  an  alarm-bell  may  be  rung, 
BCS9EN. 

[68029.]- Eleotilo  OTMnboiiaa  Alarm.- <1> 
Take  two  brus  aiirews  abont  l|in.  long,  one  aatall, 
■iie  immatei^ ;  a  meranrial  tbermometei  *"  *"  ~ 
lirge  hOTe ;  a  few  inobes  of  half-round  brau  wire, 
And  a  piece  ctf  wood  for  stand ;  bend  the  wire  to 


las  been   chiefly  for  educational  pg 
J.  W. 

[68&W.]— Bafety-V«lM.— The  diam 
rcle  Isq.in.  in  area  ia  J'13in-  Areaa  o 
pues  are  as  the  sqaarca  of  their  liuai 
ana,  and  tbe  linear  dimenaiona  are  as  tl 
Ota  of  the  areas.  So  that  the  diK 
,q.in.ial|5,   oE    Jaq-i^^^'-dof 

^  "    ''!^.     Rend   "Euclid"  and  eom. 


beU,  earth,  and  a  pair  of   telephones.— 8.  BOT- 

[580ai.l— TwoTolophoneB.— lincloBeaahetch 
u£  the  c^nnectiona  for  a  telephone  atotion,  the 
same.  I   think,  as  that  employed   by  the  Umt«i 


Telephone  Company.    In  Fig.  1  B  ia  the  1 
a  Morae  key,  B  is  tie  earth  conneotion,  8 


ind  T  tl 


theai 


I  secondary.    The 


(he  shape  ocii   in  t 

towards  6.  and  make  A  alittlo  amallor  thi 
tube  ot  the  thermometer  so  tliat  the  ajiciog  of  the 
wire  may  hold  it  faet.  File  the  ends  o  and  <i  ta 
knife-edges  in  the  plane  of  the  wire,  au  that  theie 
edgea  may  be  just  above  a  horiiontal  line  drawn 
through  the  centre  of  b  i  make  a  amall  scratch  ia 
each  of  the  long  screw-heads,  and  acrew  these 
screws  into  the  piece  of  wood  for  stand,  ao  that 
when  the  knife-edgea  of  the  wire  reat  ID  theie 
loratchea,  the  bight  c  may  just  dear  the  wood; 
pais  the  thermometer-tube  throogh  A  till  the  ayt- 
a  the  knife-edgi 


ti  by  cooling  the  bight  c  will  m 
-  -a  aooording  tf —'■-"'■"  "■■- 


.  Hg 


or  from  us  aooording  to  whether  the  tnbe  or  bi 
at  the  thermometor  is  towards  us  t  screw  the  sir 
screw  (shown  dotted  in  tho  figure)  into  the  wc 
stand  so  that  the  hend  c  may  juat  toach  it  wl 
the  temperatnre  is  32";  attach  one  bell-wire  to  .__ 
amall  screw,  the  other  to  either  of  the  Urge  ones. 
If  tbe  inBtrnment  ia  loo  dolioate,  file  Uie  knife- 
edg«  a    and    d ;  if  not  delicate  enongh,  file  c. — 

[68037.1— The  Wlmahxirat  Infloence  IC&- 
cUnB.— To  K.  B.  Pennesst.— The  spark  dis- 
ohargesmay  be  brightened  by  paaaing  them  through 
some  of  the  gaecs.  It  would  be  interesting,  and 
probably  nseful.  to  make  a  complete  set  of  enperi- 
mants  in  thie  direction.  Many  leading  men  think 
>i  you  do— vii.,  that  the  espcnditura  of  power,  in 
relation  to  the  light  produced,  i*  less  with  the 
"jitUca] maebine     tban  with  the   ''4yD''iio."    I 


^-K^>-^nM)^= 


[6804-1.]— Safety -V»lvo.— To  find  th 

circle   in  square    inches  when    the  di 

given  you  mnpt  square  ilie  diameter,  and 

by  the  constant  number  -7864,  thus  -.— 

D=  >;  -7854  =  A. 

w,  it  ia  evident  that  to  find  the  diam 

St  simply  reverse  the  above  rulo  by  di' 
a  by  the  constant  □  amber  -TSM,  and  e 
lare  root  of  the  answer,  thus : — 


/I3r'=D 

sj     '7^54 


D  =  diameter  i 
will  find  liy  working  oi 


inches 


safety  valve  of  1  sq.  in.  area  is  l-l2Sin. 

~.d  one  of  i  sq.  in.  is  '797  of  an   inch  dia 

,ve  only  carried  the  working  of  these  t«-o 

three  places  of  decimals;   but   I  think 

be  sufficiently  correut  for  all  practical  pa: 

cannot  understand  what  "  J.  F.  C."  retiub 

■  "so the  rule  tor  iinding  the  : 

.        No  rule  is  required,  for  J  d 

must  be  "ZS,  or  a   quarter  of   a  sqnare  ii 
>r  half  a  square  inch,  and  no 

.  .  _     the  mle  for  finding  the  dis 

cinilea  for  i,  i,  and  }  of  a  square  inch  in 
one  I  have  given,  of  course,  appl  ie»  to  all 
circleB,  and  1  a  aq.  in.  1  have  worked  or 

[69045.]— Sn»ax    of   Lead-— I     prei 

means  acetate  of  lead,  and  is  not  poking 
an  idea  that  sngar  can.  he  made  out  ol 
meana  of  the  electric  corrent.  The  bo-o» 
of  lead  is  made  by  dissolving  litharge 
acid,  evaporating  to  a  density  of  about 
then  running  the  liquor  into  crystallisii 

Nl'n.  Dor. 


fMc 

■  g}- 

(Me 


— Wm,  John  Obey,  F.CS.,  Analytical 
Newcaatle-on-Tyno. 

If  the  dy 


[68U49.]— Hot  Dynamo.- 
— Mrly  luaulatcd  with  good 

t  might  rise  to  -212°  Pabt.  without  u 


properly  luaulatcd  with  good  s 
heat  might  rise  to  -212°  Pabt.  »  . 

but  the  current  will  beta 


Bwitch,  but  for  c 


nPig.-^.    I  hope  this  ia 


168039.1- Plo»tln»  1001b.  Oylimder.  —  The 

weight  of  fluid  displaced  will  be  1251b.  =  2  cube  ft. 
if  the  Quid  is  dintilled  water.  Then  the  whole 
contents  of  cylinder  will  be  4  cube  ft.,  or  the  cross 
sectional  area  will  be  -4  sq.  ft.,  and  tbe  diameter 
will  be  Sffin.  Read  some  elementary  hook  on 
hydrustatics  and  mensuration.- J.  S.  C. 

[68040.]— Lathe.— Wood  or  iron  pulley  would 
make  no  difference.  1  have  used  got  band  hut 
never  strap  for  foot-lathe.  I  do  not  aee  that  there 
would  be  any  difierence;  and  as  you  have  a  flat 
pulley  in  headslook,  drive  with  a  atrap.  Priotiou 
wheels  for  crank-ahaft  are  no  better,  if  as  good,  as 
centres  ;  but  plain  bcaringaof  cast  iron  are  what  you 
will  want  for  a  lougshatt,  unless  it  ia  very  strong, 
to  run  on  centres.— WB8T wood. 


beautifully  lighte  up  vacuum  tabes;  it  is  mnob 
•leaner  for  the  purpose  than  the  induotion  coil  and 
the  battery  ;  Wt  it  does  not  heat  tbe  platini 


of  page  136  of  the"  "B.M.,"  Od, 
wHl  see  that  the  potassium  bromide  is  not 
either  of  the  stock  bottles ;  but  is  kept  in 
of  satniated  salutiou,  to  be  osed  only  wl 
iipoaure  ia  suspEcted.— 8.  BOTTONK. 

[68062,]— Safety  ValTO.- The  upwai 
sure  of  the  valve  x  its  distance  from  the 
equal  the  weight  of   tho  lev 
______    ..  _^^it„  f 


light  of  ball   hy  ita  distance  fi 
Qlb.  acting  upwards  I  in.  from  fu 


1  the  Ivici 
from  the 
lOOiti.  acting  upwards  1  in.  from  fulcrum  ii 
by  101b.  acting  downwards  lOin.  friun 
and  5001b.  acting  upwarda  ia  balanced 
acting  downwards  loin,  from  fulcrum,  or 
SOin.  from  fulcrum,  neglecting  the  wtiul 
lever.  Having  settled  on  the  length  o( 
weight  and  the  position  (if  its  centre  o 
canTie  found,  and  the  weight  of  ball  m 
duced  so  as  to  give  the  result  mentioned  i 
sentence.    The  weight  of  the  small  val- 

neglected.    Read  si—-     ' 

ohanica.-J.  S,  C. 

[68054.]— CfOTTB.— Some    time    ago   1 

Jnestion  similar  to  thik,  and   received 
ormation    privately   from    a    ro«espol 
writes  under  tbe  intiala"W.  H.  B."' 
not  answer  thia  query  I  will  end eavont 

Wu.  John  GnBv,  F.C.S.,  Aosiytjoi 


elemcntar 


Neweastle-i 


y-Tyuo. 


ouiar  case  the  h.p.  depend' 
the  driving-whet  1  lo  rev 
hj  the  friction  of  the  rop^ 


A. 
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■ope,  and  the  «peed  at  whwh  It  rum.  In 
>Te  at  thf re  is  no  information  u  to  tli» 
ent,  to  that  an  aniwet  oannot  be  givBii. 
-elosit;  of  rope  in  feet  par  ninvu  and 


:  that,  the  initials  being  the  ume,  tJ 
>  referred  to  in  the  uiBwer  on  p.  2 
1  of  middle  column.— S.  P.  T. 


-Sleotrlcal  Unlta. — The  onlj  nay  tfl 

-' ftfion  you  require  is  by  eiperi- 

inly  approiiniale  results  can  be 


then 
rake 

fth«coU_  _. 

cning  nf  the  exciting  ttuid  eurronnding 
?Dt  only  HO,  but  the  distance  between 
a  mtut  be  taken  into  aonsidcration,  an 
ihcm  far  apart  reaiitooee  ie  iutrodaoed, 
«Hnent  lowering  of  ourrent.  The  sur- 
ntive  cxpaeed,  the  sonduotivity  of  the 
purity  of  the  lino,  all  mast  be  taJcen 
t  and  actual  meaaurements  taken  of  the 
in  porioda.— 0.  D.  R. 

'Etactiical  Trnita.-^!  overlooked  the 
leMionof  "FmBmReBpic    ""    "    ' 
li.,  atupiditv   (:       • 
m  from  hnding 


nggeiU)    whii 


IwelveohmB  Uking  ijito  accoont  the  renislance  of 
the  wirei  leading  from  the  bell  to  the  battery,  io.), 

then  the  corrent  in  unpjirea  o -^     =>    '087. 

The  &.H.F.  do«  not  inareaaa  u  you  increase  the 
eiie  of  your  plates.  The  SM.W.  is  due  to  the 
differenoe  of  potential  between  tbe  two  elemenU — 
ijj.,  platet  of  the  battery.  Hare  is  a  liat  of  a  few 
of  them  in  their  order: — Ziao.  iron,  lead,  copper, 
silver,  plotinum,  carbon.  Now,  as  line  is  at  the 
top  of  the  lilt,  and  carbon  at  the  bottom,  it  ii  plain 
that  there  is  a  greater  diSarence  of  potential  be- 
I  lino  and  carbon  than  there  is  between  lino 
opper ;  that  is  (ether  things  being  the  BOmel. 
a  battery  made  up  of  lioc  and  onrbon  wiU 
a  higher  E.M.F.  than  a  battery  made  up  of 
and    copper.     From    this    one  "'   ' 

inflreasina  the  siie  of  the  plates  does 
the  E  JU.F.  What  increasing  the  size  of  the  plates 
.oai  is  todiminiahlihe  p  of  the  battery,  by  that 
leans  inoreasiiig  the  current;  for  instance  (not 
aking  into  aeooant  the  eitornal  resislnnco)  C  = 
~.   therefore,  if  wo  double  the  size  of  the  plates, 

,nd  by  that  meins  halve  p,  p  becomes  ^     .■.  C  = 

i         op 

,     ^  1±'  ■  we  have,  therefore,  doubled   the  cur- 

.enL  p  also  rariea  witb  the  distance  that  the 
plates  or  elements  are  from  each  other.  For  in- 
stance, if  jou  halve  the  dietanec  between  tbe  two 
plates  you  halve  p,  or  if  yuu  doable  the  distance 
from  each  other  you  double /> ;  therefore,  from  this, 
''   itands  to  reason  that  tbe  nearer  the  plates  -—  ■^- 


,buthic 


laetness.    Some  tbiogs 
Wricd  statements  to  sui 
ement  exists,  for  instance,  in  every  oell 
then  many  cells  vary 

and  internal  — --' 

rialion  of  the  eitemal  resist ___ 

which  control  the  residts  must  be 
t  BO  happens,  however,  tiiat  "Fjnem 
an  Snd  in  my  "  Electricity,"  whidi  hi 
arest  appronch  to  what  he  wanti  thai 
ui  give,  and  which  i  do  not  remember 
1  in  any  other  book.  On  p.  " ' "  ' 
L,  or  D.  IGB  of  the  second,  he  will  Bad  a 
le  "  Work  and  Constancy  of  Cells," 
n.-n  experiments  on  the  point.  If  ho 
currents  there  by  5-7  ho  will  have  the 
aerated  by  jilatos  2in.  by  lin.  square 
aiuallest  possible  ej"         '        '■ 

-Blectrtoal  Units.— Althoogh  it  is 
O'aibla  to  calculate  the  electro-raotiva 
in  J-  battery  provided  wo 
f  which  it  is  eonitmcted, 
ivo  force  will  always  be  that  of  the 
mcnt  minos  the  eleotio-motiva  force  of 
■e  element,  ytt  in  piaotioe  to  oalca- 
nber  of  ampirea  given  by  any  battery  is 
lit,  owing  to  the  foot  that  it  will  vary 
:e  uf  the  plates,  the  distance  tiiey  are 
^mperatare,  4c.     The  following  table 


a  few  of  U 


forms  of 


in,  by  6in. 
,.  Rin.  by  Sin. 


-Eleotrfoal  Uait«.— The  principal 
le  volt,  ohm.  amptre,  and  farad,  W 
ike  account  of  the  first  three.    Ohm' 

J.  Tb..,.- 
mntm  ^  ela°*romotiTe  force  in  volts 


id  lunpa,  Ao;^  addad  to  the 
»  batten,  cyi  d  M»  in- 


each  other  ( wlthoat  touching),  the  better ;  f 
'   ~  '        the  exciting  Iiquii'     " 

higb    electrical   ri 


nfloenced  h 


iciting  liquid.    For  example, 

H7a6,  has  much°lo8s  electrical  influence;  there- 
fore, the  stronger  the  solution  of  H.O  and  H^SO, 
■  1  a   biohromato  coll,  the  less  p  will  be.    The  p  of 

attarios  varies  considerably,  aay,  from  S  ohms  of 
_  bichromato  to  a  Minotto  of,  perhaps,  ul)  to  1,000 
ohms.  If  we  take  BU  cells,  and  join  the  linc  of 
the  one  to  the  line  of  the  next,  £c„  and  the  oar 
of  the  one  to  the  carbon  of  the  next,  Jio. 
ill  bo  the  same  as  having  one  piece  of  line  lii 

e  the  aiie  of  each   eeparate  one.    Tho  samt 

with  the  carbon :    but  the  B.M.P.  will  only  be 

Sial  to  that  of  one  cell.  This  arrangement  ia 
led  grouping  them  in  arc.  Let  in  =  number  of 
lis  in  arc ;  then,  if  p  —  internal  resistance  of  one 
U,  ^  =  internal  resistance  of  "i  cells  in  arc 
therefore,  Ohm's  law  becomes 


low,  if,  instead  nf  joinin 
hem  in  aeries,  that  is,  the  ; 
f  the  next,  dto,,  in  tbis  e 


Exiunple.— Suppose  Wi 
ohma ;  tlien,  all  in  arc 


Bve  cells  E.M.P.  =  If). 


5  X  30"+  36       a.MO 
Therefore,   in  this    example,  to    get  the  largett 

does  not  show  na  if  we  are  getting  the  greatest 
possible  current.  As  a  mutter  of  fact,  by  nsing  the 
simplest  form,   ^(3  g,  wo  can   see  tha 

oeU  would  give  more  current  than  the  Sve  ini 
ITow,  if  we  take  these  two  formuls  we  see 
with  a  in  series,  and  m  in  arc- 


By  extracting  m,  we  get — 


which  is  the  number  of  oella  needed  to  give  s  cu 
rent  C  throagh  a  resistance  R,  with  S  cells 
— '-i,  and  by  extracting  8  we  get — 


lumber  of  cells 

it  O  through  a  _.,  

.    i/be  total  anmber  of  oelli! 


exactly.  For  inatancD,  aoppose  we  get 
*er  4'S  in  arc  and  r.  in  series,  H  =  M 
cells.  Now,  as  4'8  ia  nearer  b  than  1,  we  would 
take  I,  in  arc  and  &  in  series  =  2I>  cells.  If  we  had 
taken  <t  m  arc  and  e  in  aeries  <=  20  cells,  that  ia 
not  BO  near  the  correct  amount,  2t,  ae  Ihe  other 
way.  and  therefore  the  other  is  tha  best  I  hop* 
these  explanatious  will  make  the  matter  cleat 
to  you.— C,  L. 

[.WMO,]— Puller   OflUa.  —  Pour  or   five  oellil 
would  do.    They  will  run  for  one  or  two  hours, 
o  ;  they  do  not  fome. — C,  L, 
[68OG0.]— Foller  Cella.— Depends  upon  the  re- 
stance  of  the  lamp  ;  three  cella  at  leaat  would  he 
lequired,  of  large  sue.     They  would  run  it  a  fe* 
honrs  only,     Ko  fumes  are  given  off.— C,  D.  R. 

]— Fuller  Oella.— Three  cells,  at  leaat, 
ecensacy  to  light  a  2  c.p.  lamp.  They  do 
,  and  give  a  constant  and  powerful  cuirsnt 
iX  weeks,  working  about  i  houn  a  day. — 
BOBADIL. 

[aSOUl.]— Bendi 

correBiHin-._„_  „  _-, 

If  not,  he  will,  on  referring  W 
Stove  Pipe,''  on  page  u20.  Vol,  XLL, 
August  14  of  this  year ;  also  page  640,  same 
■olume,  ingust  21.— T.  R.  Rastok. 

[figOtiS.I — 'Wire  for  HynBjao. — Kindly  tnm  to 
eplyaSOOt  in  last  week's  "E.H."—S.B0TT0NR. 
[5307IIJ— 'Voltalo  Battery.- To  Ms.  Boiv 
^o.HK.- Flower-pote  witb  the  holes  plugged  will 
lo  very  well  for  porous  cells  ;  but  the  ordinary  red 
Blazed  jars  will  not  stand  bichromate  of  potash. 
WeBtcm'a  salt  jara  will.  The  eleetromotivB  force 
of  such  a  battery,  whether  as  large  as  a  hoasc  ol 
-  ■  smaU  as  a  thimble,  wiU  be  the  ■ 
■99  volt.— 8.  BOTTOSB. 


make  the  outer  cells  of  any  glaxed  earthenware, 
jam  pots  if  jou  like.  The  BJIJ'.  of  the  granule 
"  ni)  volt.  The  amount  of  carbon  surface  doee 
it  alter  the  EJa.F.  of  any  o^,  but  lowers  its  ro- 
stance,  and  therefore  gives  a  larger  amount  of 
irrent  for  use.  See  replies  concerning  this  cell 
jcently.— C.  D.  R. 

[68070.]- ToltsJo  BBttory,— Do  not  n.e  the 
.  immon  earthenware  yon  speak  of.  It  might  aerre 
(bsdly)  forporona  pots,  hut  woidd  be  worthies* 
jars.  Use  the  best  brown  stoneware,  and 
proper  porous  jars.  You  are  miatakeu  aa  to  the 
B.M.P.  and  resistance.  Hydrochloric  acid  gives  K 
hiaher  E.H.F.,  and  I  think  a  lower  rosistanoe  than 
Bul])huric  acid,  and  the  size  of  carbon  only  aSccts 
EJI.F.  aa  regards  rate  of  polarisation. — 
SlOMA. 

[6^1)70.]— Grannie  Battery.— The  oommoo 
pottery  gfaie  will  not  stand  the  action  of  bichro- 
mate solution,  but  scales  olf.  Tho  charging;  yon 
suggest  is  tha  best  fur  this  sort  of  battery.  Do 
not  oae  any  chlorides.  The  B.MJ".  will  be  l-fl 
volt,  but  this  is  not  affected  by  the  sutfnce  of 
carbon  exposed,  aayoa  seem  to  imagine.  That  will 
only  aSect  the  iotemal  reaiatance — in  this  cane  re- 
ducing it.  The  maximum  ourrent  from  this 
battery  in  series  ia  2  amptros  for  the  aire  yon 
mentloo.— W,  A.  W. 

[fiB074.]— Bloyole  Bepair.- You  ooght  to  bav* 

Kt  the  cranks  off  by  heating,  and  a  drift  from  be- 
nd, if  there  be  not  a  set  screw  in  pnywhere. 
Cause  of  rubbeta  splitting  will  be  becauae  the 
spokes  are  not  tenaioned  up.  Aa  for  putting  new 
rubbers^  handle  bar,  handles,  ball  bearing!,  lic, 
my  advice  ia,  from  practical  experience  as  a  rider 
since  tbe  boneshaker  daya,  to  gat  a  new  one ;  sell 
the  one  you  have,  if  you  can,  for  what  you  can  get 
—by  what  you  say  it  is  not  worth  more  than  scrap 
(say  nOs.).  The  repairers  you  hare  applied  to  have 
thought  it  not  worth  while  trouiiling  you.  Writ* 
the  Coventry  Maohiniat  Co.,  Coventry;  Hillnu  " 


Co.,  Coventry,  for 


:  of 


and  as  cheap  as  anyon. 
new  one,  peruse  the  advortiaing  columiiB  ot  C'^diat 
every  week,  and  get  a  second-Sand  one  of  cithal 
above  make,  with  ball  bearings  on  all  wurkina 
parts,  for  about  £10.  If  this  be  too  much,  tny  a£ 
vice  IB  not  to  hare  one  at  all,  for  if  you  can't  afford 

irings.  the  money  will  oomo  out  of  your 

IV.  Wabs. 


body.— W, 
pBo;.'!.]-  ChtlvrnilBtrtg. 


—  Holeeworth  aayai 
lit  hours  in  water  con- 
Bulphurio  aoid,  held  in 


_.__.    Keep   t 

ater  (in  which  a  little  fresh  burnt  lime  hi 
.irrcdi  until  ready  for  the  nest  pronesi 
,or«.iu  chloride  of' sine  fur  ouc  or  twj  ui 
t  akin  of  fins  bnbblea  is  formed  <itl  tJ 
Chloride  otTJaavta 
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iue>,  then  d«ciDtiDg,  and  adding 

aioc.    Dry  Uie  Bitide  on  a  beate 

plate,  then  immerse  it  in  h  bath   of  molttn 


Dry  the 

(not  gloving^  line  mitil  it  acquires  the  tcmpei 


ic  hath.  The  surface  of  the  molten 
linr  should  be  proteeted  by  rolamiaoniaa.  or  some 
other  eobatanoe.  In  some  cues  there  ia  a  partition 
■t  the  Borface  of  the  bath,  one  portion  of  the  sur- 
face beiDg  protected  with  BalammoniBC,  the  uthrT 
vithalayer  of  cbarcoal.  Beat  the  article  while 
*--■■--  move  the  '  -'—     " ■'   - 


le  folloo 


:  The 


bydilnle  acid  and  friction;  is  heated  and  giluagcd 
into  a  bath  of  melted  dno,  covered  with  sal- 
■mmoDioc,  and  is  ilirred  about  until  the  surface 
becomea  alloyed  with  linc.  Small  urticlea  are 
treated  in  the  same  way,  and,  bb  they  are  found  to 
be  foMercd  togeUier  by  the  metal  when  dipped 
therefrom  by  the  nkimmer,  they  arc  placed  in  a 
omcihle  with  charcoal  powder,  heated  and  Bliakcn. 
Chains  taken  out  of  the  zinc  arc  shalcen  to  separate 
the  links.  Wire  is  reeled  throueh  the  aino. 
Mallett  recommends  an  amalgam  of  zinc,  2,'J'J3 ; 
■inercnry,  202  ;  and  about  l  of  eodium  orpiitasainm. 
Thia  melts  at  6B(y  F.  The  cleansed  iron  is  dipped 
in  this,  and  removed  at  Boon  as  it  reaches  the 
temperatare  of  the  alloy.  Mori^wood  and  Rogers' 
plan  ia :  The  plates  are  tinned  by  placing  them  in 
a  solution  of  muriate  of  tin  in  a  bath,  the  plates 
kltemating  with  granulated  line,  and  thus  forming 
a  weak  battery,  by  which  tin  is  deposited  on  the 
iron.  The  plates  are  then  passed  throngh  a  bath 
of  melted  imc— T.  B.  Ha.xton. 

[nBOT'i,]— Drimn»  Btaohine.— The  fanlt  lies 
-with'-H.  U."  The  machine  can  make  no  diftcr- 
enoe.eioept  tor  speed,  which  must  he  quick  for 
unall  holes  ;  drill  must  be  sharp,  to  do  away  with 
fraze  as  near  aa  possible,  for  it  is  imixissible  not  to 
Tnake  a  fraie.  He  might  drill  the  holes  too  small, 
and  widen  with  fiuted  bit  to  site.  It  is  the  keen- 
ness of  the  edge  of  tool  that  is  required  ;  the  more 
Uant  the  tool  the  larger  the  burr.  If  they  were 
oounter  sunk  slightly  it  would  remove  part  of  burr. 

[68080.]— H J.  of  Locoa.  — If  some  cor- 
respondent will  state  the  actnal  work  done  by  the 
enjgines  referred  to  in  hia  query  it  B*ill  he  easy  to 
calCDlateh.p.  Data  needed  are  :  I,  Weight  of  en- 
gine and  tender  ;  2,  weight  of  train  ;  H,  speed  along 
a  level,  or  up  a  graidient  of  given  steepness. — Wm. 
Jons  Gbey,  P.C.S.,  Analytical  Chemist,  New- 
oastle-on-Tyne. 

[6B083.]— Salammonlac— This  salt  was  oii- 
l^inally  made  from  camels'  dung,  and  was  the  start- 
ing poiat  for  the  production  of  the  other  com- 
Konds  of  ammonium.  It  is  now  obtained  from 
i  ammoniacal  liquor  of  gas  works  by  heating 
vith  lime,  and  conducting  the  evolved  gas  into 
liydroohluric  acid  and  evaporating.  It  may  also 
"be  prepared  by  heating  a  miitnre  of  ammoninm 
Sulphate  and  common  Bait,  whereupon  double 
decomposition  occurs,  and  ammonium  chloride 
Bublimes.— Wm.  JoU-V  Ghei',  P.C.S,  Analytical 
Chemist,  Newcastle-on-Tyne. 

[58084 J— Electric  LiKht.— To  MB.  BOTTOSE 
OK  H.  EAVE?.— I^or  a  short  time  this  battery 
■would  light  a  low  resistance,  five-candle-power 
lamp.  Removing  the  lincafrom  the  solution  keeps 
the  batter;  longer  in  working  order.  If  a  switch 
is  nied,  action  goes  on  in  the  battery  just  the  same. 
— B,  BOTTONE. 

BCtrlc    lArl. _. 

o  light r ^. 

the  E3I.P.  of  each  cell  is  I'C  >:  4  =  G-4  volts.  A 
t  o.p.  lamp  requires  abont  10  volts.  Hake  two 
more  cells,  and  then  you  mav  be  ahlc  to  light  two 
lamp*  in  parallel.  It  would  be  an  improvement  if 
lyon  made  the  lince  half  an  inch  wider.  'There  is 
no  advantage  in  raising  the  zincs  of  this  kind  of 
"battery;  rather  other    '  ■  ... 


Always  have  some  mercury  in  the 

J. When  the  light  is  turned  off  by  a 

awitch,  the  circuit  is  broken  and  the  batter}'  at 
lest.  Charge  ;  outer  cell,  sat.  solution  bichromate 
and  one-tenth  sulphuric  acid;  inner  cell,  dilute 
■niphnric  acid,  same  proportion.  Add  a  little  &eBh 
add  to  eidiven  it  when  required. — W.  A.  W. 

[6S0g«>.]  —  MnwMB  VoUtantu.— The  dia- 
tressing  complaint  that  "  X."  is  suffering  from  is 
jiraetioally  incurable.  From  his  graphic  descrip- 
tion I  should  say  that  they  are  muco-laahrymal 
mneca!.  These  apparitions  are  caused  by  mucus, 
tears,  fat  globules  or  bubbles  moving  over  the 
surface  of  the  cornea.  It  has  been  said  that  the 
experience  of  come  patients  has  been  the  mnacs; 
•lid  not  intrude  themselves  on  their  notice  when 
the  general  health  is  good.  So  1  should  advise 
that  the  querist  should  live  oaref  ully,  take  plenty 
of  eiercise,  aod  feed  well,-MKr.ICLa. 

[68087,]— Pork  Plea.— Firstly,  beat  bisooit  ilonr 
■honld  be  used  fur  the  paste,  and  alwut  &ai.  of 
lard  to  a  pound  of  Sour,  Secondly,  it  is  always 
■beat  to  make  pica  in  tho  afternoon  or  evening  of 
tihe.dMi-.     I'lace  tbent  in  a  very  cold,  dry  place,  — "^ 


iwJy  (yet  in  a  toienUy  hot  o 


■a)  the  m 


[68US8,]— E.K.F.  of  Leolsnohe  BatterisB.- 

The  B.M.F,  is  about  1-60  volt,  no  matter  what  itA 
size.  It  is  not  suitable  for  driving  current  through 
lamps.  The  volt  is  the  unit  of  B.H.F.,  and  the 
ampere  the  unit  of  current.  You  had  better  pro- 
cure a  work  on  electricity — Hr.  Spragne's  for  in- 
stanco.- C,  D.  R, 

[A80S8.]— B.U.F.  of  LscUnclia  Battery.- 
For  first  part  of  query  see  my  answer  to  aSOuO. 
The  B,M.P,  of  a  Leclanche*  cell  u  I-IS  volt.  Why 
'ight  a  lamp  with  Leclanchi;  cells?     I  suppose 


knon 


It  for 


about  ten  minutes  at  a  time.  You  might  need  ten, 
twenty,  or  even  more  cella. — C.  L. 

rnHU^K.]- E.1L7.  of  I.eolBnahe  Batteriea. 
—Kindly  turn  to  reply  S7aW  for  explanation  of 
volts  and  amperes.  'The  BJU.F.  of  a  Leclanche 
cell  ia  about  l'4a  volt.  The  resistance  of  the  best 
form  is  about  1  ohm.  The  current  is,  therefore, 
abont  1  amp>:re  for  a  few  minutes.  It  woold 
require,  at  least,  2a  such  cells  to  drive  one  lOc.p. 
lamp.— H.  Butt  USE, 

[SflnSX.]- S.]ff.P.  of  Leclanche  Batteriee,- 
The  B,M.F.  of  a  LcelanchiJ  cell  ia  appruziinately 
l-72«,  that  of  a  standard  Danicll  being  J07i'.  The 
volt  is  the  unit  of  E.M.F„  and  is  '1)268  of  a  Daniell 
cell.  The  amp^^e  is  the  unit  of  current  orquantity. 
The  querist  should  obtain  flprague's  "  Blectricity  " 
if  he  intends  studying  this  fascinating  science. — 

[68088.]— B,M.B",  of  Z^llajiiihe  Batteriea.- 

All  magnetic  quantitieSj  intensities.  iJ:c.,  are  ex- 
pressed in  terma  of  special  units  derived  from  the 


(being  a  little  less  than  the  E.M,F.  of  a  Daniell's 
cell).  As  a  practical  unit  of  current,  that  furuifihed 
by  a  potential  of  one  r'Jt  through  one  ohm  (ohm 
=  10>  absolute  unite  of  resistanoe)  is  taken,  being 
10  —  '  of  an  absolute  onit  of  current,  and  is  known 
as  one  ampere,  fonnerly  known  as  the  weber. 
The  B.M,F.  of  a  Leclanche  battery,  as  given  in 
Prof.  SilvanuB  Thompson's  work  on  '•  Blectricity," 
is  ]'4fl  to  l-UI  volt.  These  cells  are  no  use  for 
lamp  work  unless  the  lamp  h^  a  very  low  re- 
aistance,  and  is  only  re<^uired  fur  a  few  minutes 
togetberj  as  if  used  to  give  a  continnous  cnnent 
many  minutes  together  the  power  of  the  cell  falls 
off  owing  lotho  accumulation  of  bubbles  of  hydro- 
gen ;  but  if  left  to  itself,  the  cell  recovers  after  a 
■J.  Keas,  Northampton. 


ordinary  h..t..vo,  ....g....v..— ■<.  . — r-  —  a — 
for  weli- Ventilated  ahopi  and  large  (pacM  when 
used  in  conjunction  with  other  buniera  giving  a 
top  light ;  but  they  cannot  be  reoomraended  lor 
ordinary  domestic  usa.  If  heat  ia  tti«  fecial  ob- 
iection,  the  Albo-Carbon  will  be  toimd  the  heat 
light.— 998. 

r5809S.]— Bleotrio  Bella.— The  aiie  of  wire 
'or  bobbins  of  beUs,  2Jin.,  Sin..  Z^ia^  i*  No.  IS 
oilk-oovered.  For  4iii.  bells  No.  2*  ia  used.  Th» 
larger  the  bell  the  greater  length  of  wire  is  ra- 
qn^ed  on  tho  bobbins— thus,  for  a  21iii.  bell,  I 
yards  of  Ko.  2G  ;  for  a  ain.,  10  yards  of  So,  26  :  fM 
aSjin.  the  same  ;  for  a  4iD.,  11  yarda  of  So.21— 
BOBADII.. 

[  68099.  ]  — Bleotrlc  Bella.— Piequ  eotly  aniwerid. 
•Soi.  W  to  30  for  mnaU  beUs  ;  18,  16,  and  11  fur 
large-siied,  with  pester  quantities  aoBonling  Ic 
site  of  magnets.  Bobbins  should  oconpy  dcAIsm 
than  two-thirds  the  length  of  the  leg^  and  lie 
wire  should  he  wound  on  nntil  the  coil  u  a*  thid 
aa  the  magnet  core,  so  that  tiie  diameter  ct  tbe 
finished  Iwbbin  is  three  times  that  of  the  ooi&— 
-   P.  T, 

[68100,1— Bolation  for  Wood  CharooaL—Tn 
soaking  the  charcoal  in  a  hot,  saturated  eoIotioQ  4 
nitre  ;  if  it  burns  too  briskly,  use  a  weaker 
B.  B. 

[uSiOO.] — Bolntlon for  Wood  Clusrcoal. 
querist  tmowB,  1  presume,  that  i:harcoal  of  tkakki 
be  requires  can  lie  readuy  purchaeed.  1  ii^P* 
that  it  is  treated  witli  a  solution  of  aaltpetrej— SCS. 
Dob. 


of  the  glass ;  perhaps  yon  have  the  darlc-ecJoonl 
sb^oc.  and  use  it  too  thickly.  It  ia  ntnoh  baU* 
to  bear  with  a  little  objectiooal  oulunr,  and  k 
obtain  good  results,  than  tu  study  appeaianee  ■! 
fail  in  the  results.  Lately  I  have  found  ssi 
machines  having  a  white,  or  white   hard  tk 

.   _l:.1j  ^jg  simply  fatal  tat 

thin  glass,  it  givei  hi 


N'iBlOS.]— Screwing  KaoIitiiB. — "  W.  G.  L' 
„ight  screw  in  foot>-lathe  jin.  and  iin.  b(d«;  t 
would  bo  only  a  makeshift.    A  bolt  and  nnl  ■*- 


[58088.]-' 
3hlno.— The 


[ 6809 IJ— Durability  of  Olothiur.— I  should 
tliink  "  1;,  H,"'  would  find  corduroy,  similar  to  that 
worn  by  railway  porters,  Ac,  tho  most  durable 
material  for  clothes,  providing  he  does  not  study 
appearance.— T.  R.  Saxton. 

[6809n.]— Canthe  Iaw  luterfbref— It  seems 


Chemist,  Newoastle-on-Tyne. 

[68098.]— BeveneTBtive  Oaa  Bumera.— I 
have  in  daily  nac  one  of  the  "Wenham"  lamps, 
Mo.  1  (smallest  size)  burner,  consuming  Oft.  per 
hour,  and  can  only  say  that  it  is  nearer  perfection 
than  any  other  previously  tried.  The  room,  19ft. 
by  I3ft,,  is  well  lighted  eicepting  the  ceiling  and 
cornice,  which  are  in  deep  shadow  i  the  burner  is 
fixed  8ft.  from  the  floor  and  30in.  below  the  ceiling 
rose,     I  think  you  would  find  this  to  answer  your 


Albo-Carbon  burners  fur  those  at  present  in  nse: 
they  will  give  you  three  times  the  light  with  half 
the  quantity  of  gas.  If  you  should  happen  to  live 
anywhere  in  my  neighbourhood  (Ealing)  I  ehall  be 
happy  to  thaw  you  the  effect  of  both  kinds  of 
burners  mentioned,  applied  in  rooms  of  equal  size. 
If  you  will  advertise  address  in  6d.  column  an 
appointment  could  be  made. — R.  T.  Lewis. 

[68098,1— BeffenerativB  Oaa  Bumera.  —  In 
reply  to  ''  Figaro,"  a  room  20ft.  sqnaro  can  be 
fairly  weU  lighted  by  one  No.  8  Bray's  regulator 
nnion  ict,  without  a  globe,  and  can  be  brifliantly 
lighted  by  one  No.  8  and  one  No.  6.  We  find  that 
a  regenerative  lamp  in  an  ordinary  room  is  most 
offensive,  owing  to  the  smell  of  the  hot  metal, 
caused  apparently  by  the  charring  of  the  dusi 
floating  m  the  air,  aod  it  is  also  objectionabli 
owing  to  the  strong  shadows  east  by  a  small  coU' 
ceatrated  light.  In  addition  to  this,  the  darkness 
of  the  ceiling  and  upper  part  of  the  room  has  to 
myself  a  dismal  and  nupleasant  effect,  and,  after 
trial,  we  are  removing  one  of  these  lojnpa,  pot  in 
M  an  expeiimentj  and  tetmning  to  'So,  8  onij'% 


:hine  ia  made  of  one  spindle,  the  driTing-wli< 

■^     '"   m  each  side  of  it;  tlv 
bolt  mnning  oat  «Ub 


1  loose  wheels  < 
rew  both  ends,  the  one 


tho  Qrumme  ring.    Mr.  W,  H, 
also  given  some  very  practical  and  esJu 
articlea  in  Vol.  XLI.,  pages   2til   and  b64, 
''E.M."— S.  BOTTONE. 

[58109.1— Double  and  Treble 
nnnot  teQ  hon  others  do  this,  but  I  myaeuniHi 
n  the  following  manner :  With  double  thnri 
jhooae  wheel  to  go  on  lathe  spindle  (that  f^l 
driver)  that  will  divide  into  two  equal  pait^l 
after  cutting  first  thread.  I  very  oareiolly  Ml 
wheel  off  and  turn  it  ronnd  one-half,  and  thctl 
the  other  thread.  With  three  threads  I  cd»ai 
wheel  that  will  divide  eqnally  into  three  laV 


change  my  wheel   for  ■ 


1  thread.— Wl 


A  Vanlahed  laland.— An  official  n 
from  the  Danish  Uinistry  of  Uarinc  a 
that  Denmark  is  poorer  by  the  loss  of  aai — 
of  an  inlerestinE  natural  object.  Soutb  i^B 
island  Saderoc,  one  of  the  Faroe  Erout),aHUr 
cliff  rose  sheer  out  of  the  sea  to  a  heigbt  rfH 
80ft.  lu  100ft.  Looked  at  sidewise  from  a  itiMa 
at  sea,  it  resembled  a  great  ship  in  full  Bti];M 
seen  from  Suderoe,  itpiescnted  the  appsanuiH 
monk,  whence  it  received  from  the  F^^^ 
name  of  Mnnken.  The  Uonk  was  not  x.,.. 
pictnresque  object,  it  was  also  a  valix^j^iaJ 
mark  far  sailors,  wamingtheni  against  ^jgfi 
whirlpool  which  swept  around  its  ba^^  ^B^S; 
now  only  a  thing  of  the  past.  Last  3^--^'  -^*^ 
of  the  cliff  fell  down,  and  this  y« 
mainedwBS  broken  otl  just  below  "^^l^tf 
leaving  in  its  place  a  dangemiB  ^'^A*  ^ 
covered  even  at  low  water,  9«^^im^^yfi^ 
uniahsbited,  so  no  lives  were  iMfc  ^^ir 
ia  noteworthy  as  proving  tha*  '*^ —  * 

of  the  sea,  aided  probatd' 
action  of  driving  ice  block 
Jmrnensa  maasas  of  rock  M> 
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ind  Hllri  0/  rurrlti  1 


'or  tAe  batfit  0/  IlittrjcUew  amrffnileri 


IccobeIuj  Crllj.— To  "  C.  D.  R.,"  1 


^rgiu-Accar'tlda,  p. 


QUERIES. 


'.]— OiaTlty   LeoUno&a.— TO   "Siam."— 1 
IT  71u.  oidlnuy  LealuoUo,  liDfilng  tliiH  bel)<  In 

lilt;  celli,  initde  u  ingKcatsd  bjUr.  Pm«  la  big 

JO(flUp.1>.'y<"iuy-tbueia*'ilH'Riilii'>anDl^ 


.\M  papflt,  t«U  mo  Uov  1g 


□iHikliiff  4  foot  tbkk  enoDffb  to  keep  tbe  boily  ^ui 


COR?  Alio  whii  paweuiBmall  glui  ilka  this 
0— To  Xx.  8.  Bottone.— On  ng«  MO,  yon 

le  gir*  me  >  akntcb  hixv  lo  wind  tbc^Brmr^tnn.  u 
inuit  lo  taic  luij  cogs  on  7     I  wlih  to  wind  ll  [u 

1— WoWIdb  Iron.— C«i  nny  [«ilor  of  "  Dun  " 
to  tikke  tcgstlier  Hi  nil  ulcely  wlib  aud  aluue.— 
J—WbtvL-Cannnyniaaat  "Oun"  tell  me 

— Bioycto    Hnbi.— 1   h«TB   ■    blcjcli'.   hnt 

I  tbe  bola  «e  all  niipnnl  ud  too  luge.  Could 
elAl  bub!  pat  on  to  uie,  with  nlpplei  Y—0. 
^fcnadntplax  TeleBMtpbr.— In  tookiDg 
,.^»rtl-™»iiiineud«i  bunk  m  llr.  Spiuue,  I 
-*—"—- ^  -  J  dearlpdon  oltb*  m»dmil«i  »- 
ii  (deeUd  w  *-^' '~iiplai 


Mcdtaeitt*!-'''        '  --     '    -        ■      -     .....'..... 


tbreugta  botb  nliji  (InnramentiX  TbcD.  ng^D.  I  ennoot 
undf retftod  wliit  limwnt  bj  "  » low  forcn  (electroDioti»i- " 
legh  H  Tcrj  luffb  j¥id>tU)c 


hangbt  tbut  if  in;  dl 


■  wuuld  gi.e 


nclading— W.  STUABT  HABBISOII. 

[SSlSS.HSafcty  Valve.— Win  lotde  ruder  iofonn 

A  a         C         D 

A  B  C  D.    Now,  when  does  the  eiln.  wplHlit  begin  :  when 

[tsiia.]-  UotorfarBleotrlaKflohanioal  Clock. 

■bove :  ilie  Dl  field  UBiineU.  trmature.  and  wire  HlUble 
W  n>e  with  loiir  IPUlll   wilt  of   Leclunebe.      I  bnre  tried 

LeJinchf,  bil^iTj"ood  Situ  Bina'sM.^.  E.  a. ' 
[6BlH.]-Blowpip«.-I  wont  lo  suke  a  blowpipe  tor 

|l^.'''wu  somo  n»dM  kfudlv  glue  me  a  lew  hluo  u  bi 
tbe  best  »s;  of  nuklDg  one  wblch  could  be  nied  wlibout 

StBJ  7-AUiTKEH. 

[19151,]— OondooBBr.—l  luiTe  i  DIu,  indocMon  roll, 
and  II I  til  B  .■QudtwwrloMHne.wilUllucrwiHtbeilreiioth 
uf  the  canwit  ?    Will  any  ol  our  r&dera  kinJIj  gl^e  uie 


work  {I  bale  incloiXdrewlng)  ?— YouNH  SmIth, 
lsaiS7,]-GtoTernorB(alB.— IwUhtouknnjrBidf™ 

of  common  goreram-ballB.  ont  of  algobm?— YODBI.. 
[»9138.]-  I^the  Burfaclns.- A  itnight-edge  plaecd 

pnailion  ibowa  it  to  ^e  dlghtl]'  ooDTei;  pinned  at  rlgbt 


alfght)y  CI 


Wbat  ii 


{Ml».]-Hyilistilio  Bama.— Will  Jlr,  c>r!e>.  c 

fall,  length,  and  llie  of  drtie  pljw  andeine  of  delltet 
pipe  it  will  reqnlra  to  dellTor  wnier  about  a  mile  at  a 


■  and  mtttiylaterl  fli>;tl 


[laiM,]— Dlfltorentlal  Oalvanometer.  —  I  wtah 
to  make  a  goud  diSeieuIial  a>nalio  gilouonieler,  with 

to  Ibe  winding  wlre.&e.— J.  R.K 

ri»l3J.]-Eleotrio   LlElitlne.  -  wm   any   reader 

oblige  witb  the  narking  Tonnula  of  a  dynamo,  to  llglit 

(orti  I  c.-p.  Umja.  shaped  like  King,  StendlnDi  No.  3 

dynamo,  with  a  PaeinoUj  amuture  7— A.  C.  W.  0-. 

igsuaO-Sown  Dxaugbt.— On  my  recommendation 

'''Ttolae  bailer  ti  OTU  wuBtted,  In  a  cellar,  tobot-witer 

>.  coming  f rem  the  room  abote,  Tbe  chimney  coDiiiti  of 


co^t-iron  pipn  tAken  to  the 
lonud  Impoasible  Id  light,  a 


KllphC  nn  hoar  or  more.  Can  umeone  cipliio  thli  down 
dnogbt,  and  uhllge  by  inggeetioga  remedy  f—UEMio.f. 
[sai34,]-N.E.  Ballway  Ezpicaa  Engine.— Can 


dent  gl™ 


1.  init  ?     Ooold  ai 


iketcb  f— Ko  Sic. 
[6BlS5.]-a.  W.  BaUmy.-C 
,  BwlndoD  :  ikelch,  II  poulble  V— K( 
[BB131.]— TiftuaftiriiiK.  —  I  i"n  deelrooa  of  Ii 


'-hnnM 

^''wttfdJb^ 

."■.,«: 

ilark  or  other 

lide..     Any 

■ii  Imprwiii 

[IK  137,]— Safety  Jat.— I  am  making  an  oiy-bydrogea 
•slety  jet,  Cua  any  reader  tell  me  whether  the  oijgen  or 
Uie  hydrogen  nipple  ought  to  be  bigheit,  or  wbctbir  tbej 
aUould  be  leTel,  to  giie  the  beat  eBeol  7  Alio  abonl  what 
dUm.  la  beat  far  the  oi:;gen  plpplg  to  giie  the  bin  light  T 

[MIM.J-EnBlneer'BArltbnjeUc, -Would  my  of 
my  lollow  rt*dcr».  who  are  well  up  in   flgorea.  klndlj 

adrlseme  wW  booki  letaoiildgel  toetndy,  aollintl  mlKht 


lower  ;  bot  ae  tbe  ftmt  OTBttone  la  clearly  nKiD(fnliat>le  al 
of  the  rirBt-njueed  F,  with  about  40  Titffatlona  per  noond. 

Tarlone  lengthi  and  diameten,  both  open  and  itonwd. 
Tbe  hut  tried  wu  one  fft.  long  and  I^ln.  dlaineter,  wiib* 

erer.    On  a  clHsd  door  tbe  tm^gitet  a  lery'de^  and 


iO,]-Fn*lHTO  Printer'^  lnk.-C.n  a 


,4o.,ni™chM»>i» 
ubUttrale  the  onllni-y  writing  iTie  printed  imitlon  ot  llM 

[«ei4l.]-]Iedlcal  Elsctilolty.— 1  wlih  <a  inak*  a' 
bitleiy  uid  belt,  to  use  in  a  cue  ol  impaired  tilal  energy, 
and  ihould  feel  obliged  If  one  of  oiu  cleclriclaDB  will  clear 
npthe  following  for  nie  :  Can  I  make  a  belt  of  Skrlvanow 
dry  oelli,  and  how  arc  tbey  made  !     What  E.U.P.  wUI 


n£n#noe  mai^hia 


cuuld  be  JlD.  apart— C,  L.  W. 
(SB  1+3.]- Hydra  to  of  OalolDm.-0n  p.  s 
litldew!    Can  anyone  intorm' 


K  uicd,  and  tbeprocrH 
[UlU,]-  The  City  Companlea.~II  tbo  chartered 

Ine  nrlala  tisdaa  witboot  fuinillng  carlain  condition^  il 
ll^aouue  aomo  uf  tbe  legal  pitTllegcawblob  thnfennoU 
enjoyed  bare  been  tkkt  n  fn  m  them,  or  be»l«  ll»r  da  dA 


iman  who  practlicd  t 


ir  liadea  oat  of  Loni 


:te  in  force  p. 

ena  ij  wltbontitota,    Howca 
neceasi^ry  arrangrment  Intcrl 


1983  ?— P.  BYimn. 

[68HT,1-  I«iui.— Uy 
(ltth«e  luV  Will  tlie 
with  the  mpidlly  of  lb, 
1  8-8,— C.  J. 

[CBltR.]-Cottoii-M«l  Oil  In  lATd.— WUI  Mr. 
Allen.' or  otlier  of  }our  correiii^mdtDtB.  InLfonn  vne  boir 
eattou-floed  ell  may  be  detvated  a: 

Ciui  the ip.  gf- tat  be  relied  on.an' .   _ 

lani  at  IMy' Fabr,  (0-IKI9  to  (TDODJ  compared  with  water 

[18I4S.]— Coiioamlnr^^Caoali.— Viii^ 


ENGLISH  MECHANIC  AiTD  WORLD   OF  SCIENCE :  No.  1^9.  Nov.  27,  1885. 


[Ult^— Onrrler'a  Qasry.— I  li»™  »  •honliier  t 

BTftln,  It  belDR  Terr  duk  iud  hard,  making  it  hard  U3  nltc! 
ud  bloot— Cl-rhier. 

[681tl.}— Speed  of  Steam.— Wbat  it  the  ura»lip» 

IMn,  dlo^  HHu.  itroke?     Wlut  In  the  higbHt  nUovabl 
wllh  good  rcBulM  V-  LKiriHTEll. 
[Hisa.]- Feed-water— Wlat  omonnt  □(  lecdwait 

■bdnld  be  left  lor  iQjGEilon  ?    How  la  the  pump  jipnFnII 
workrf  {ren.  i>(  rngtnc,  100  per  mln.)  f— tElCEfTER. 
[ISlW.J—FIjrwheel— Wlal  limlu  ibe   wel^l.i  of 


, -why  not 


wtigM 


It  I 


1  ba*«  6n  DURneU.  Jbj  J.  15 
Jtlo.  btnmn  nntre  of  Itgi.  E 
□wu  migbt,  wltbkHpeTt  Auily.  C 


rseies.j-PolaTiBatlon  ImBatterfeB.— ToEinHi, 

iinki  (or  Ihc  information  >nii  hnTC  glnn  no,  I  pnaamr 

jtisBldin  tonirako(3']94iu  tbcnet  EJitJ.  of  lincKlUi 
Bnlpbnrio  vld,  vbeu  be  nslly  mnmt  It  10  be  aublcct  id 

■ndepradeMljoftherwirtinrelprojierly  ID  rolled!  of  Ibe 

WM  and  'MW  Tolta  rerrcwnt  elo 


{ ipeed  lor  oj.7— Leickktek. 
rtaiM.]— Cylinder.— What  ibonW  be  th^  Ibicknesi  of 
a  tOin.  byMHo.  cjLlnJer,  with  SOlh.  working  preMure  J    I 

«edl— IJIIPEBTKK. 

C8166.]— Oopylnff  DrBwinM-— Wblcb  [i  tbe  bc«  for 
pnnxne,  ap^foloKTapb  or  aaeidoermph  ^    Is  tbereany 
less  ekpeudlTu  ijiatmmput  Uiat  coold  be  qkiI  for  tbia  pur- 

fatCbiadoce  not  auit  my  purpose;  tbe  drawioifa  would 
hiTt  genenUlj- 10  bo  reproduced  on  a  (on»wh»l  smaller 
■cole.  U  KJioo  hind  resdct  woqld  iri'o  mo  inslniotlnile 
irlUi  dlmenslODi  ;rar  making  a.  eoltable  Initrumenl  1 
■boold  b»  greatly  obllacd.- Fil_ 

IBBIH.]— ElWtriO  OlOOk.— Will  -Aeollte"  (letter 
»(n«)  ktBdlji  nipiily,  lor  inKrllon  in  t£e  Exi^Llsil 
MscilAlflc,  witb  tbe  Editor^  penrdBflioii,  a  drawing  to 
■Oftle  ol  tha  pendnlnm  complata  of  the  elccUio  cloc£  to- 
KBther  witb  tbs  uilcnold*  itnd  contart  breaker,  and  ibe 
&iUb  oI  wheel!  he  muna '*at«pant]  fetcb  it,''toeeChcrwith 
plain  dlieotloat  tor  wiDdlBg  and  Bttlng  np  lbs  aalenoidi. 

to  make  toe?    Tbe  Hobjeet  of  an  eleoliic  eloek  baialvnja 
hftd  a  neal  liudinatloa  tor  me,  and  1  ibaulil  much  like  tu 
make  one.~C.  B.  F. 
[M117.]— Coil.- To  Mb.  H.  Bottome,  oa  OiUEBa.— 


bydroi 


'witbSOuDT  are  th«e  two  Uilnpi  l>ractlea1ly  Ibe  ume 
i  la  dilute,  and  am  lla  undcntand  that  D-MB- 
rolU  li  the  net  K.M.F.  with  >g1<|,  and  3'348  — 
the  net  KILF.  vllh  copper  aulphate  >    Tbe 

li  nirely  much  iiighci  ths-  ■"- ' "  "  " 

Dm  inlpta.  of  capper  nndc: 
1 1  think  I  mon  have  n 

_, .    _-^tLap«  yon  reckon  Ihef 

negtitlTH  plate  Kporately.^.^.  H,  Q. 
[6H1G7]— SanltATT.— Wliat  In  the  beat  gilan  at  eartb 

eluiot :  tFi^clivliy  n'itli  the  Tiew  of  iitilUine  tlie  material 

oa  a  fenllWr  for  mbprlHii  gnrden  ?— eBUt-DETACEiED. 

rer   ofeome? 


re  inn 


I  an  Indue 


38  BLlk-ccTered,  ineulated  with  pviUVn  irai  aid  pn 
piiper  between  primary  and  secondary,  olao  wax  I 
iacb  layer  of  aecoodary.  Tbo  coudemtr  i»  forme 
ahnta  Iinf<dl,  t  by  3i,  connected  wllb  c.  breiiker  an 
In  mahlnff  tlia  abore.  whfre  the  eeeondory  wrva  bi 

biflni.eell  itgiTesa  good  <hDck.  but  can  only  gr 
when  wire*  aotuillj  touch,  liugbt  Ihcrc  10  be  a 
oneod  ol  wirre  ior  dlachorglng — aq  Inlla  ?— Kli[:ii 


,K 


rtaug.]— Bofflne  Pump.— We  bare  erected  a  lb 
H.-P.  engine  fUml  4l>fl.  to  uti.  dliUnl  frun  30  H.-P. 
boiler,  and  cannot  lel  the  i)ump  toioice  Iho  water  Into  Ihi 
tuUer.    Will  tomeliuil  reader  aay  Itaa  c-auae  ?-C.  a.ni>Ck 

[est  no.]- Block  Boiler  Compoaltlon.— WUi  an: 

by  which  thle  eompoeltiou  !■  miule  I  One  of  Uie  iirincipa 
tntnedienlB  la  erldt'ntly  Icalbtr.      Tbia  run  Iw  eecn  aui 


[i31«1.]-Bzhaiut.— Will  any  dI  OUT  « 

being  madulDthi;ihan  where  I  am  apprentice. 
ol  Blide-T^To  and  oyluider  : 


hi   "  hi  I  'I   |a I  o,„.„., ,., 

BtrDke  of  Talre,  7ln.;  atroke  of  pialou,  eit.  Bin. 

FHTBR.  '  '    ""'  "'  """I"'™^-  ~  '^"o 

[E§ie9,J-i8peed  of  Crank.— Win  any  of  our  ci 

epoodenli  be  Idnd  enough  to  Itll  mo  how  lu  Ket  the  Ji 

of  the  cro»-Lead  at  diOcrent  poiltiona  .,( tbe  crank, ! 

IDDitBO  (o-lpj  and  Ktawer.     riiroke  ol  |,i-l^u,  oil.  i 

YOttNa'pITT^ *"'"''''■""■    ^ ''•"""  ""''™'""l'''se 

t,     p8J6J-l— Dynamo.— Thanka  lo  Ifr.  Boiione.    I 

'  "Bit  adding  lib,  of  No.  IB  to  each  F.U.?    -Conncc 

Hto  left  binding  icrew  and  wind  an  left  F  U  'ii)"lbe  ■ 
lUnctlon  aa  the  No.  la  iiwouDd,  andcouuicl'io  left  hi 
block;  right-bud  rji.  in  a  Blmiliir  manner.  If  ib 
dynamoi.     If  connecled  for  a  ihoiil  circull    tbm 


[68161,]- EnamolliiiirPliotoaraphB.— Will  »Dine 
cerrupond.ni  pl.o^e  explain  Ilw  cau«  of  collodion  fllm 
t^lng  and  atripping  from  glaai  plate  oa  atwn  ai  it 


SK," 

ilau' 
ILT 

ml  tbe  edge.    1  bftio 
ith  honinl*  and  wm 

PJ 

T"m 

-fS. 

I  require 

UorieTcS,^'^"™ 
ils,  wt,a,a  witb  «,.cn  laj 

-TO  SIR. 

'I5S 

'With  01 


t»91fl0,l- 


Aotlon  of  Steam  on  Pliebrloka.- 


colyt^'a  "  deierlptii 
Itawinga  1  hare  tnade, 


lupply  in  all  Bcaaoiu  f— Y,  K. 
rtBi7!.i-Bl8otrlo  Clock. - 


[38irs.l-Pl(itinff.  -  I  am  plalinc  a 


[S817I.]--WOoa 

lacbiae  roUT.  7    What  U.olj  areu-tdlot  borinn,  forahnU 
Inga,  40. 7-H.  B.  M, 
[B»il74,]-TuTiiiiiB  Waahinff  Machine  BoUers. 


3c  Mend  lu  gci 
"io  Tl^rem"  b 
,- 1— ■ 

[6Bn7,]-Ca»tiiiff  Braaa.-What  Is  tt 

the  laad.- IIOL-LDKH. 
[BS 178.]- Chalk  on  Haatb  Land.— 


a- 

It  me  a  amall  rooted 


Bbonld  be  glad 
at  Fleet. 


addreSKd  lo  J.  PIEBCE,  Laogley 


raOBLEM  DCCCX3LXni.— 1 


r   thl»   depaittwnl   ; 


r.  TarERHEfL  fBotMt 


«  ■HJl 


NOTIQEB  TO  CORRESPOXDEUra. 
..JBKOT  aoluUooB  to  9St,  by  V.  OS.  HopkHiB.  U*: 
B.Brlght  CQama),A.Bolm;IoOflB,by  Link  (rety  oW« 
without  mncb  defence  for  Bhick).  C.  S.  Bright.  F.  01 
Hopklne,C.P.  Schilncaald,  V,a.  Pocbln,  R.  A.  Bema 
A.  K.  Brloe.  T.  W.  Ecorle.  T.  Dodd,  and  U.  H.  SaTiB. 


A.  K  B,-Too  mmt  linte  your  reTonjic  ocit  time.  J 
V,  S,  P.— Wehoi«  to  Btaita  new  l^ilQIlLin  Toemii 
Ibe  beginning  of  Ibe  yenr.  Sholliteputdcwn; 
C.  V.  S.— The  only  mialake  in  jour  uotition  i 
Irglhc  Bquarea  to  which  lllnck'5  pigcp*  M-e  movrdW 
whtte'e  ilde  ot  tbo  board.  Kocli  coloTir  reckons  Ihtpr^ 
ot  Ita  own  pifcea  (roro  li*  own  iMo  ot  the  lioari 


The  Society  of  Cyollrta.—Ii!i9t  TneBdijW 

ing  the  iinlinsrv  meeting  cif  the  Sociatj-  of  Cnft 
waa  helil  at  H,  Conduit-Btreet,  Ri'gent-streit,  d' 
Vac  ehairmanBhip  of  Dr.  B.  W.  Richardwin.  At 
the  minntea  of  the  previons  nieiting  had  !■ 
pnsaed,  and  a  niimbor  of  new  meDibera  elecUM 
chairman  btated  that  it  had  been  decided  to  bwi 
congTMB  ot  mcmbere  at  Culchesi 


o  tht;  f  DlloB 


Them* 
Huric  ot  the  runciMl 
It  day  wonld  bo  dm* 


plained 
Blyth,  " 


data  bting 
aTollable  el 


mebodjktadly 

Qgtb'ul  alrokc,  length  of  conneoling  njj, 
Ac,  nod  potltlon  of  reqoiied  ODt^oR-,  alao 


HydroKen  In  Zinc  Dust.— It  has  long  been 
known  that  ahippers  aie  luiivilling  to  carry  large 

Siantitiea  of  zina  duat  in  their  vcujeU,  owing  to 
e  danger  of  ita  gcttini;  moist  and  becoming 
heated  to  a  dangerouB  citoDt.  Mr.  Greiille 
WHliamB,  P.a.8„  baa  recently  made  noma  re- 
Bearchej  whioh  throw  light  00  thii  matter.  He 
finds  that  wetted  zinc  dnh,t,  after  drying,  gives  a& 
Dearly  double  the  hydroevn  that  tmwctted  dost 
gJTca.  HydrogcD  is  ahaurbtil  from  a  moiat  atmo- 
Bphere  at  moilarate  temperatcro  by  £ino  duat.  It 
has,  in  fact,  the  power  of  ovclndinghydiagea  afblt 
the  manner  of  apong;  platinum. 


id  Mrs.Penni 
Mr.  Glover,  in  his 
power  levers,  aims 


,__rhood.  The  commonicBtions  to  the  M 
wOTB  by  Mr.  J.  (Jlover,  who  eshibitPd  ndi 
.lained  a  new  form  of  tricycle:  Mr.  ft  I 
"  ■  —  the  Rsaoi  Route  to  KbdI  ;■■•«*  i 
","Onr  Sentimental  Jour" 

rivcnting  what  is  bus 
eiin  bl  ing  the  rider  »t  ^_ 
his  speedgebringwithuDtdiiiiiiuiinting.  JIr.ll{4^ 
paper  brieflv  describecl  a  ruutt  out  of  '*<"<Sm 

e alia  by  which  ctcliata  could  avoid  the  W8»-/j 
idsnrfBCe  of  the  ordinary  road.  Mr.Pe^,,J3 
Eaper  dealt  with  a  tour  which  he,  in  comjinr^g 
ia  wife,  took  to  Rome,  He  eiprcMcd  tr"!*a 
aatiifaction  with  U.c  charges  niftdebjU^^Vg 
ruili'ay  companies  for  Che  carriage  o'^'tl^  ImJ 
spoke  veiy  favourably  of  the  rond?  «i\a^?^».* 
he  received  whilst  on  the  (.'rmtincnt.  ^.  {^ii* 
was  listened  to  with  ci.niirtornble  i-^.^  *y^ 
vote  of  thinks  wna  .iccordud  !.>  Vv  .ijA.' 
SinUlftr  complimenta  lo  tin-  other  .-^  ^'  ^ 
chairman  conduded  the  proc«MVv.>!^  '-^'^i 
municatioQs  to  the  society  at  t-VOV.Vw*  "J 
meeting  will  include  "A  Peep  fci/ON^Ji 
Tricycle,"  by  Mr.  J.  B.  Marsh,     ^^^^'a  ^ 

Thb  city  art  K^lcry  attbo 
Manchester  i>  the  first  Dnbllai^ 
Dnited  Kingdom  in  whiiii   tF! 
emplCTod.    The  installaiio' 
and  the  antnmn  eihibitio. 
ajn.  tiU  9  pjn. 


BirerLisH  itBGHA»no:mD  woRLiyoF'aciBucm!  iio.M»W 


AND  WORLD  OF  SOIEKCE  AND  AST 
FRIDAY,  DECEilBER  4,  1885. 


SOME  KBCENT  IUFR07£M£NTS  IN 
APPAKATDS  FOB  OBNAMBHTAL 
TUBNINQ. 

By  J.  H.  BvASf. 

THE  present  paper  will,  I  hope,  bo  founO 
of  coiuidenible  interest,  aa  it  ombniceti 
a  moat  important  jmrt  of  orrinmental  turning 
— namely,  the  accurate  dividing  of  wort  by 
nn  aatomatic  urrangcmccit  invented  by  Mr. 
T.  J.  Ashton.  The  division  plate,  if  not  the 
most  important,  is  one  of  the  most  important 
parts  of  the  ornamental  turning  lathe,  and 
correct  counting  ia  absolutely  essential  ii 
every  piece  of  work,  aa  any  error  irre 
trievably  marg  what  in  other  respects  may  be 
the  finest  workmanship.  AU  who  have  been 
engaged  in  ornamental  turning  hnvc  ex- 
perienced tho  very  conaiderable  attention 
that  must  be  given  to  this  part  of  the  work, 
and  not  a  few  have  found  that,  having 
nearly  finished  an  elaborate  piece  of  work, 
the  whole  has  been  spoiled  by  tho  index 
pointer  having  been  placed  in  a  wrong  hole, 
either  throngh  an  interruption,  failing  light, 
defective  sight,  or  other  cause,  while  time, 
labour,  and  perhaps  t«mper,  have  been  lost. 

The  liabuitr  to  error  is  general,  and 
acknowledged  by  most  amateoTB,  and  variouH 
contrivances  for  counting  automatically  have 
been  attempted  from  time  to  time  ;  but  they 
have  failed  to  accomplish  tho  object  with  the 
same  amount  of  precision  and  ease  aa  that 
now  under  our  consideration. 

In  1882  Mr.  Ashton  solved  tho  problem, 
and  at  the  conversazione  of  tho  Amateur 
Mechanical  Society  of  that  year,  he  exhibited 
his  antomatio  counting  apparatus,  which  I 
have  since  been  manufacturing  with  con- 
sideruble  success,  and  which  I  shall  now 
describe. 

A  steel  sleeve  having  a  Sange  in  its  centre 
fits  over  the  end  of  the  maildrol  in  the  same 
manner  aa  the  ordinary  cap  used  to  retain 
Uic  maudrol  between  the  collots  in  tho  head- 
stock  ;  a  ring  of  steel  having  two  arms  of  dif- 
ferent lengths   and   definite   angles  to  each 
other  is  fitted  to  the  sleeve,  and  on  the  side 
of  the  flange  nearest  the  lathe-head,  and  re- 
tatoed  in  position  by  a  nut  and  washer,  hut 
.  rotates  freely  on  the  sleeve.    To  the  short 
•nn  is  attached   a  cireular  cam  having  two 
projections  on  its  peri[Aery  :  through  the  ■ 
the  pin  connecting  it   witn  tho  arm  pas 
'  the  centre  corresponding  with  a  continuance 
of  the  line  of  tne  circumference.    A  lai^t 
aperture  is  oat  in  the  cam,  permitting  ^i 
ue^e  to  pass  through,  and  allowing  perfectly 
free  action  to  tho  cam.    To  the  long  arm  is 
attached  a  lever,  and  this,  by  means  of  a  strap 
or  link,  is  connected  with  the  cam  ;  a  spring 
acts  on  tho  lover  and  retains  the  cam  eccen- 
tn'ooUy.    On  the  outside  or  left  of  the  flange 
on  tho  sleeve,   the   division   wheels,  of  which 
ttere  may  bo  several,  are   fitted  ;  but  o 
iU-J  and  one  of  120  will  give  nearly  every 
Oiyiaian  that  will  be  required.     The  wheel  is 
^aftfiy  held  to  the  sleeve  against  tho  flange 
i/y.i  steel  nut  and  waahar,  so  thiit  it  cannot 
/Ofi3   except  frith  the  roUtion  of   tho 
'/.  Tbo  wheels  are  Tin.  !■*  diameter,  and 

^  of  the  necessary  number  of  divisions 
>Z<5t5Tirately  cut  in  ita  circnmference. 
».y  ^sach    slot  or  tooth  a  small  hole 

c-f-r  and  these  are  numbered  as  in  tl 

■^ M"^  — JtJate  on  the  pulley.     A  steel  pointer 
x^V^ped  to  stand   perpendicularly,  so  that 
g^g^^^^g,  or  nnmbers,  indicatedare always 
*''    *  —  wr.    A  pawl  is  connected  with  the 
^MiOK^        •■tpoh  blls  into  the  sloU  in  the 
'nal  bar  ia  finnT*  ^ttaohed 
ihe  BwBrjfli      -— 


strong  spring,  to  which  a  detent,  constructed 
to  fit  accurately  into  the  teeth  or  slots  in  the 
wheel,  is  fixed  exactly  at  the  centre  of  tho 
mandrel  axis  ;  an  arm  extends  inward-^  from 
the  spring  to  about  an  eighth  of  an  inch 
beyond  an  imaginary  line,  which  would  1* 
indicated  when  the  circular  cam  before 
menticHied   ia   concentric   witll   the  mandrel 

A  semicircular  plate  is  fixed  to  tho  back 
face  of  the  lathe  head  abovo  tho  mandrel, 
having  a  radial  slot  cut  in  it,  which  canies  an 
adjusting  stop  with  a  regulating  screw,  a 
second  stop  being  permanently  fixed  to  the 
piate  ;  the  object  of  the  stops  being  to  regu- 
late and  limit  the  movement  of  the  arm  to 
which  the  pawl  is  attached. 

The  action  of  the  apparatus  is  very  simiilo. 
'  will  suppose  that  a  wheel  of  120  teeth  is  on 


the  slcove.  aud  that  it  i^  deiiiroil  to  divide  the 
work  into  24  division-i  or  Kt'parate  parts  ;  the 
wheel  is  rotated  till  the  pointer  indicates  ztu-u 
or  (120)  ;  tlio  .letent  will  then  fall  into  the 
thirtieth  slot,  or  a  fuiu-th  of  :bB  whole  number. 
The  long  lever  i-cits  on  the  lower  or  fixed  stop, 
and  the  jiawl  is  m.iUe  to  drop  accurately  into 
the  slot  by  means  of  Iho  reflating  screw. 
The  lover  ia  then  raiscii  to  suit  the  number 
of  divisions  required,  and  retained  in  that  jioai- 
tion'ttll  the  movable  stop  is  brought  in 
contact  with  it ;  hence,  it  follows  that  each 
time  tho  lever  is  rHiM^il  the  pawl  will  fall  into 
every  fifth  slot  or  division.  All  being  now 
adjusted,  the  first  cut  in  tho  work  ia  made ; 
the  arm  is  then  pushed  up  with  tho  left  hand, 
and  the  lever  being  pressed  on,  the  circolor 
cam  is  brought  concentric  with  tho  axia  of  the 
mandrel,  and    at  the  same  time   impinges 
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lowcT'cd  until  arrested  by  the  atop,  nnd  on 
thu  Icvor  being  released  the  dot«iit  falls  into 
the  tliirty-fif  th  slot  and  immovably  fixes  the 
t[iandli:l. 

One  of  the  most  tediooii  patterns  in  oma- 
moiital  turning  h,  that  known  as  the  basket 
work,  cut  with  the  vertical  or  nniyernal 
cutter  :  the  vuriation  in  pattermi  obtained  by 
the  different  movements  of  the  division  plate 
in  combination  with  it,  are  very  great  : 
with  thu  apiaratiM  we  aro  now  con- 
■idoving.  it  IS  effected  with  mnch  greater 
facility,  and  consequent  rapidity.  Thus, 
having  cut  once  round  at,  gay,  the  same 
division — viz.,  every  5 — the  tool  is  moved  by 
the  main  screw  of  the  slidc-reat  exactly 
its  own  width,  denoted  by  the  micromotor, 
the  detent  moved,  say,  one  slot  or  division, 
uid  the  same  number  5  again  taken  all 
roDnd  :  this  will  leave  the  cuts  alt  exactly  tho 
same  width  and  length,  but  one  division  away 
from  the  starting  [joint.  This  being  repeated 
the  whole  ;leiigth  of  the  work,  a  very  pretty 
basket  pattern  of  a  spiral  form  is  produced, 
and  veiy  speedily  effected.  By  varying  the 
space  from  each  consecutive  cut,  a  great 
naml>erof  most  effective  results  are  obtained. 

The  advantages  of  the  apjianitus  are  ob- 
viously very  great — the  ease  with  which  it  is 
adjusted,  the  impossibility  of  making  an 
error,  the  rapidity  with  which  each  division 
is  effected  by  one  hand  only,  and  without 
any  necessity  for  stogiping  the  speed  of  the 
lathe,  or  the  turner  altering  his  position. 

In  describing  the  improved  t4>ol-carrier  of 
the  slide-vest  in  the  '■  h.  JI.'  of  Norember  6, 
I   mentioned    that   I   should   refer  to  it   in 
thit  pa)>or,  with  the  intention  of  illustrating 
the    great    facility    and    economy    of    time 
effected    by     using     them   in    combination, 
especially    in    making   a    large    number    of 
shallow  cuts.     Thus  after  the  too!  carrier 
adjusted  to  the  requisite  depth  of  cut,  it 
made  to  advance,  and  the  moment  the  out 
made  and  the  tool  withdrawn,  the  requisite 
division  is  instantly  made  with  the  left-hand 
by  pressing  on  the  top  lever,  which  will  re- 
lease the  detent  at  tne  back,  as  seen  in  the 
engraving  of  the  back  view  of  the  apparatus. 

In  this  manner  I  have  made  a  long  series 
of  cuts,  and  produced  mo«t  beantifiu  work 
with  a  very  great  saving  of  time.  Moreover, 
I  have  executed  the  same  amoout  of  fine 
work  when  deeply  engaged  in  conversation, 
and  uot  paying  any  particular  attention  to 
the  work. 

This  ajipai'atus  is  of  such  practical  utility, 
that  it  u  coming  into  more  general  use 
every  year,  not  only  amongst  amateurs, 
but  with  nil  who  lave  the  necessity  for 
dividing  work  of  a  similar  character.  The 
number  already  in  hand  convinces  me  further 
that  the  invention  is  doly  appreciated. 


PAPER  FILMS  FOE  PHOTOaaAPHT. 

IX  the  Inxt  volnine.  at  p.  4Un,  we  inserted  a 
short  article  on  the  tue  of  paper  as  a  sub- 
stitute for  glass  for  photographio  negatives, 
and  at  p.  471  gave  a  description  of  the  new 
sensitive  negative  paper  prepared  by  Mr.  War- 
nerke.  We  give  now  a  description  of  the  process 
adopted  by  Messrs  G.  Eastman  and  W.  H, 
Walker,  of  Rochester,  N.Y.,  which  has  been 
patented  in  this  country  and  elsewhere.  The 
advantages  of  gelatinised  paper  films,  instead 
of  glass  plates  coated  vrith  emulsion,  go 
without  saying,  and  need  not  be  recapitulated 
here.  The  qnestion  the  photographer  wishes 
settled  ix  whether  the  new  paper  films 
will  da  work  eqnal  to  the  glase  plates.  Messrs. 
Eastman  and  Walker  prefer  Rive's  paper 
accounti  of  its  freedom  from  chemical  i 
purities,  fine  grain,  and  tranalucency,  but  any 
other  BUiL-kble  paper  may  be  used.  The  Grst 
coat  applied  to  the  paper  is  an  aqueous  solution 
of  gelatine,  of  a.  strpngth  equal  to  about  fifty 
grains  in  the  "mice.  nnd.  whtn  dry,  the  jiaper  is 
preferably  passoii  between  calendering  rolls,  or 
subjected   to    the   action  of    an;  mechanism 


which  will  have  the  effect  of  baniishing  its 
surface.  It  is  then  coated  with  a  film  of  any 
oidinary  gelatino-argentic  emulsion,  the  gela- 
tine of  which  has  been  rendered  more  or  less 
insoluble  by  the  addition  of  chrome  alum.  The 
solution  of  the  latter  recommended  is  one  of 
ten  grains  to  the  ounce  of  water,  which  is  to  be 
added. in  tho  proportion  of  about  five  ounces  to 
the  gallon  of  finished  emulsion.  The  operation 
ng  the  gelatinised  paper  with  the  sensi- 
m  must  be  performed  m  a  nan-actinio 
light,  and  when  the  film  is  dry  the  paper  is 
ready  for  use,  either  in  taking  negatives  in  the 
>k,  or  in  printing  positives  from  a  nega- 

advisable  to  attach  it  to  some  rigid  support. 
The  developing  and  fixing  may  be  carried  cut 
in  any  usual  manner,  and  after  thorough  wash- 
ing the  film  may  be  detached  from  Uie  paper 
the  following  manner  :■ — The  fiied  and  washed 
m  is  fioated  face  downward  in  water  ;  agloss 
plate  is  then  introduced  thereunder,  so  that  the 
film  being  lifted  with  it  may  ho  caused  to 
adhere  closely  to  its  surface  by  a  pressure  on 
the  back  of  the  paper,  preferably  secured  by 
the  sliding  pressure  of  tie  edge  of  a  straight 
piece  of  rubber  or  other  Heiiblo  aabstanoe 
carriad  along  the  pajier.  Tho  application  of 
the  pressure  may  be  repeated  until  contact  is 
secured  at  all  points  b;  theentirodisplacemnnc 
of  the  water  and  air  from  between  the  glass 
and  the  film.  The  paper  support  is  neit  ile. 
tached  from  the  film  by  the  application  of  a 
suitable  degree  of  heat  to  the  glass  plate,  the 
oflect  of  the  heat  being  to  soften  the  gelatins.' 
layer  or  substratum  between  the  paper  and  iLo 
insoluble  gelatine  film  containing  the  inu.;,'i>, 
so  that  the  paper  may  he  readily  stripped  ofi^  or 
removed,  leaving  the  image  adhering  to  tba 
^la.H».  The  heat  may  be  applied  uniformly  )i_v 
placing  the  glass  on  a  hot  plate  of  metal,  or 
on  a  water  l»th,  or  by  the  applicatJon  of  warm 
water.  In  case  the  film  has  dried  on  theght^'-, 
it  mnst  be  moistened  with  water  before  the 
application  of  heat,  this  latter  beingthemethuLl 
preferred.  Any  remaining  traces  of  the  solulile 
gelatine  moy  be  sponged  or  washed  off  with 
warm  water.  The  glass  with  the  adhering  film 
thereon  will  be  ready  for  use  on  beooming  dr!:cd. 
If  desired,  the  film  may  be  varnished  as  usnnil. 
A  thin  coating  of  wax  on  the  glass  or  otiier 
support  will  admit  of  the  film  being  readily 
stopped  therefrom,  so  that  it  may  be  prinrtd 
from  either  side,  and  be  used  or  preserv^  inde- 
finitely. Thus  the  glass  having  been  ooatcd 
with  beeswax  dissolved  in  turpentine,  the  gels.- 
tine  image  may  be  removed  therefrom  by  apply- 
ing a,  moist  gelatine  sheet  to  tho  image,  anil 
allowing  it  to  dry  thereon,  after  which  the 
two  sheets  may  be  removed  together.  The 
operation  may  be  performed  in  a  different  way. 
Thus  the  paper  may  be  stripped  from  the  Qlm 
before  development,  or  after  tho  developmtiit 
and  before  fixing,  or  after  fixing,  as  preferred. 
The  film  prepared  as  above  described  «ill 
generally  answer  all  practical  purposes  ;  buL  in 
certain  conditionB  it  has  a  tendency  to  curl,  to 
prevent  which  tlis  patentees  apply  at  tlie  bick 
of  the  paper  a  layer  of  gelatine  to  oounteratt 
the  expansive  effect  of  the  gelatine  layer  on 
the  front.  It  is  preferred  to  apply  this  saoond 
form  of  film  to  the  back  of  the  paper  at  first, 
and  to  use  a  preparation  which  is  practically 
insoluble  and  at  the  some  time  flexible.  The 
solution  recommended  is  prepared  by  dissolving 
7,0UUgr.  of  Simeon's  or  Heinrich's  gelatine  in 
190oz.  of  water,  and  adding  ISoz,  of  pnre  gly- 
cerine, and  GOgr.  of  chrome  alum  (file  latier 
last,  having  been  previously  dissolved  in  aotnc 
of  the  water).  A  coating  of  this  having  beisu 
applied  to  the  back  of  the  paper  and  dried,  the 
face  aide  is  covered  with  a  layer  of  a  solntiun 
prepared  by  dissolving  7,000gr.  of  Nelson's  So.  1 
gelatine  in  HOoe,  of  water,  and  adding  Roi.  of 
glycerine.  The  glycerineand  chrome  aruminii,y 
be  raised  in  their  proportion  to  alter  the  degree 
of  flexibility  and  insolubility.  The  paper  uius 
coated  on  each  side  is  passed  through  tiumlxh- 
ing  rolls  as  before,  and  is  then  ready  to  reoeivu 
the  sensitive  film  of  geUtino-orgeotic  emnlsiuu. 
The  subsequent  opecatious  are  identical  witJi 
those  above  described. 


THE  PHILOSOPHT  OF  DKINKINQ 
I  LABOELT. 

r 


reason  of  drinking  lar^y  of  floidl  wbioh  are  in 
the  first  place  and  prinoipallysoIveQttaiiddiliwiita. 
Not  very  long  ago  thcM  nnbappy  folk  who  go 
wearily  and  sully,  beaaUK,  forsooth,  they  are  vu- 
ingfat,  were  warned  to  leave  off  driokine  largely 
and  to  minimise  the  quantity  of  liquid  thej  ooa. 
Slimed.  Never  before,  perhaps,  was  there  ■  mart 
misehievoiu  **fsd"  imposed  on  a  too  creduloiiB 
public  than  this  reduction  of  the  amoiiDt  of  fluid 
taken.  Now  the  obese  are,  by  the  rotary  iDidneu 
of  the  crai;  in  physio,  omiiielled  to  drink  deeply 
This,  at  least,  is  a  safe  polio;,  and  whether  or  not 
it  doei  anything  in  aid  of  the  removal  of  fat,  h 
will  certamly  not  prodnoe  the  evil  ooiueqaeiiM* 
which  have  in  too  many  cssei  been  hronght  about 
b;  t^  abstinence  from  solvents  and  dilaent*.  Oni 
oonoerri  ia  not  with  the  "  anti-fat "  movement ; 
with  this  we  have  no  sort  of  sympathy.  eiDeptiii 
far  as  an  acoomulation  of  adipose  tisane  mij 


of   health! 

Thu  it  is  essentia]  that  there  shoold  be  conatautl; 
passing  through  the  organism  a  flushiuff,  as  it  veil, 
of  flmd,  to  hold  in  solution  and  wash  awayib 
produots  of  disasaimilatioo  and  waste.  Those  wbc 
do  not  recognise  the  fact  that  three-qaaiten  bj 
weight  of  the  entire  organism  is  normally  axnt 
posed  of  floid  cannot  fuSy  realise  the  great  and 
which  exists  for  a  copious  aappl;.  If  there  be  wl 
EL  snfiBcient  endosmose,  the  exosmose  miut  bei^ 
ttricted,  and  efiete  matters,  solnble  in  themMlva. 
bnt  not  dissolved  because  uf  the  dcficieocr  of 
Huid  available,  will   bo  retained.      Take,   for  «- 

reqoireB  not  leas  than  some  eight  thoasand  timn 
its  bulk  of  water  at  the  temperature  of  the  Llinid 
to  hold  it  in  solntion  ;  and  if  it  be  not  disHtlinl  il 
rapidly  orystallises,  with  more  or  leas  diaaftim 
oonsequoncea,  sa  in  goat,  gravel,  and  probahlj 
many  other  less  well-reoognised  tcoublea,  Weoalj 
mention  ^is  particular  excrement  by  ivay  of  illuk- 
tratiun.  In  all,  it  may  be  fairly  concluded  tbii 
nut  less  than  these  and  a  half  pirtta  should  be  ao- 
snmed  h;  an;  person  in  the  twenty-four  honn, 
and  when  the  body  ia  balky  foor  or  eves  five  piiiti 
ibould  be  the  average.  It  is,  moreover,  deainUt 
that  the  finid  thus  taken  shonld  be  in  the  naii 
Lther  pnre  water,  or  water  in  whioh  the  simplr 


and  abaorption  aa  to  be  available  for  aoli 
purpoaes  geueraliy,  although  the  sepaiatioo  be- 
tween solid  and  fluid  ing^ents  of  the  food  S 
doubUess  fairly  complete  m  the  prooessea  prepara- 
tory to  assimilation.  The  aim  should.  neverthel<« 
be  to  supply  the  organJa  needi  in  this  particalai 
abundantly,  and  witn  such  fiuida  aa  are  nut  otsi- 
luaded  with  solids,  but  simple  and  readily  availaUt 
as  solvents.  Another  urgent  reason  for  drinkiu 
freely  of  bland  fluidi  is  to  be  found  in  the  netd  d 
dilneuta.  Thia  is  sametbing  sligbtljdifierenttna 
mere  solution.  Many  ot  the  solids  of  the  tism 
waste  are  of  a  nature  to  irritate  and  even  diax- 
nniae  the  kidney,  if  they  be  brought  to  that  oigii 
lor  eioretion  in  too  concentrated  form.  There  ■ 
no  reason  to  suppose  that  the  kidneys  are  liablatii 
anffer  from  over-work    if    the   speoifio  secretiof 

Swer  of  Uis  kidney  colls  be  uot  loo  heavily  taui 
only  the  products  of  disassimilaUou  be  dilnltd. 
ao  that  they  can  be  passed  through  the  kidntjtl 
the  aimple  process  of  eioamosis,  the  organ  will  dii- 
chsrge  its  lonction  without  injury  or  exhaoitka. 
Aa  a  matter  of  fact  and  experience,  those  wtit 
drink  iimoeuiiuB  and  unstimnlating  fluids  fre^j  do 
not  Bufiar  from  kidney  trouble,  but  are  almt^ 
uniformly  healthy — at  leasts  so  far  as  the  excietiit 
functions  are  concerned.  It  is  a  popular  falJatj 
that  the  kidneya  may  and  ought  to  be  relieved  1^ 
the  determination  of  fluid  Co  the  surface  of  tl^ 
body  and  perspiration.  If  xoept  in  caiies  of  orgnat 
disesie  of  the  kidney,  or  where,  aa  in  the  elioin- 
tiou  of  a  apeoial  prodact,  it  is  deairable  to  net  ihl 
akin  as  sn  emnnctory,  the  fluid  diverted  from  lb 
kidney  is  wasted  so  far  se  fliuhlng  pnrpoaet  in 


oonoerned. — Lancet . 


CUTTIHO  SPIRAL  AND  SPUE  QEABfl 
ON  A  MILLING  MACHINE  WITHi 
SIDE  TOOL.* 


lothooe 

turning  the  edge,    A    deaoribes  a  fAasa  •»*- 
The  outline  of  this  surface  is,  of  oom^  (ds 
This  principle  enables  us  to  ant  nittf  "— 
Univeraal    milling  machine   ■llfwiwl 
Theoretically,, all  ^W 


*  llrO.J.Btau,bittw^i 
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a  Uiii  my,  bat  there  may  be  a  praotiiul  limit 
ooomit  cf  the  cnrred  oatllne  of  the  plant 
ice  developed  b;  the  tool. 
le  eod-wiie  movement  of  the  •pirol  bed  0,  Fig. 
xunpacied  b;  the  turning  of  index  epio^e  D, 
I  the  helieol  ^roovei  in  milling.  The  Bpiroi 
""  being  set  to  an  a--'-  —  ''     ' 

ter  spindle  S,   m 

.je  »»  thebedCiad'. , 

«,  whea  cutting  with  a  aide-tool^  eonform  to 
ondition  of  unwinding  a  line  from  a  aylinder, 
I  Pie.  3,  generating  the  involnte  of  a  circle. 
Blicle  £  F  G,  from  which  the  line  B  H  nn- 
■  ii  ealled  the  bai«  circle.  The  end  H,  of  the 
B  H,  atarted  at  O,  and  in  gojag  to  H,  has 
I  the  mvolnte  Q  H.  In  the  saw  o?  our  apiral 
the  hue  circle  B  F  G,  rolla  upon  ite  appei- 
part,  the  line  E  H,  as  the  baee  oiicle  rolla  ; 
uianging  from  a  horiiontal  poeition.  Thii 
«  doe*  not  take  place  directl;  nnder  the  cutter 
Je,  bnt  after  the  gear  paaaea  the  apindle. 
DTolnta  ii  a  fOTiD  often  taken  for  the  teeth  of 
Thl«l«i  Bnch  tMth  ue  called  liiigle  onrre 
Ib.  tiM  ooBimoD  intem  of  ainrie  -nzre 
^  Ml.  Afmtirct  t£e  bMe  qirdnii  H68  at 


the  oalonlatioua  for  lead  of  apiral  and  angular 
setting  of  bed  C,  Fig.  1.  ue  made  upon  the  base 
circle  of  the  involnte.  When  the  contour  of  catter 
givea  the  ahape  to  teeth  of  spiral  gears,  the  lead  of 
apiial  and  angular  setting  of  bed  are  calculated  at 
the  Bnrface  of  the  pitch  ofllndei  of  gear.  In 
catting  ipical  geara  with  the  fly-tool,  the  lead  of 
the  apmtl  ahonld  be  snch  as  to  give  the  leqoired 
anguUr  relation  of  teeth  to  the  axis  of  gear  at  the 
piteh  cylinder,  bnt  the  angular  setting  most  be 
made  for  the  basa  circle.  This  means  that  the 
aaibe  spiral  lead  at  pitch  can  he  used  for  diSerent 
base  circles  by  a  simple  change  of  angular  letting 
of  bed  C.  When  the  tool  was  in  foil  cnt  it  acted 
npon  one  aide  of  a  tooth,  between  root  and  point  of 
tooth,  at  each  revolution  of  cutter-spindle.  Theo- 
retically, with  a  tool  of  right  thickneu,  having 
two  parallel  cutting  edges  on  both  sides,  each  space 
can  be  finished  at    one   operation.     Three  spiral 

fears  were  made — two  rightr-band,  and  one 
and  spiral.  It  will  be  rememb^ed  that 
spiral  gears  weie  out  upon  the  regular  milling 
machine  centrei,  and  not  upon  the  arbor  shown  in 
Fi^.  I  and  2.  The  ieft--hand  and  one  of  therigbt- 
h^d  geara  were  plaoed  in  mesh  upon  parallel 
■hafts  ;  the  two  rlght-handgeara  alio  were  in  meah 
thafti  not  puvUel.  The  three  geara  worked 
aoouiately  tcwether. 

~,  by  the  addition  of  planer  oentrea  I  K,  Fig. 
'dtoipind  bed  C,  lereral  ipnrgeanvere 


out.  The  centres  I  K,  are  placed  at  right  anglea 
to  apindle  S.  The  equal  gears  L  H,  connect  the 
Arbor  holding  the  gear  to  ba  out,  N,  with  the  index 
apindle  D.  When  the  bed  C  advances  in  an 
angular  direction,  the  centres  I  K  in  effect  move 
sidewise,  whUs  the  apnr  f[ear  to  becut,  N,  is  turned 
by  gears  L  and  H.  Agam,  we  have  the  ftction  ot 
a  cylinder  rolling  upon  il^  uppermost  part,  os- 
roUing  the  liue  S  H,  Fig.  S,  generating  the  in- 
volute O  U.  When  catting  spiral  gears,  if  wc  are 
able  to  cut  a  thin  spiral  gear,  we  can  cut  one  of  any 
width  of  face  with  thesamearran^mcnt,batwhe|i 
arranged  to  oat  a  thin  spur  gear  it  doei  not  follow 
that  we  can  out  a  spur  gear  of  wide  face ;  the  spnr 
gear  ii  soon  ont  of  reach  of  the  circular  path  of 
end  of  fly-toed,  and,  of  course,  cannot  then  bo  acted 
upon  by  the  tool ;  yet  this  arrangement  ii  important, 
aa  it  will  enable  any  mechanic  who  has  a  Universal 
milling  machine  t«  get  the  accurate  oDtlinc  of  in- 
volute gear  teeth. 

For  wide-face  gears,  a  tool  moving  in  a  atraight 
path  would  give  the  recgnired  results.  A  machine 
involving  these  principlea  would  have  considerable 
scientific  interest,  bnt  users  of  geara  might  not  care 
to  pay  lor  the  product.  In  this,  as  in  every 
machine  where  teeth  are  planed,  the  integrity  of 
the  tool  must  be  preserved  thrODghoat  all  ^ci-uta. 
Should  farther  thought  and  experiment  warrant,  it 
ia  my  intention  to  oonstmot  a  machine  based  upon 
the  principles  shown  in  the  foregoing. 


RABE    KINXRALS    FOB    UANTJFAC- 
TUaiNG    PTIEP08E8. 

yN  an  article  on  the  above  sabject,  the  Enginar 


ibiect,  tl 
jdMr.G. 


■egory  » i 


Bstablishment,  ai 
he  stated  his  experience  in  regard  to  carbon  for 
diamcmd  drills.  The  crystalline  diamond  is  not 
good  for  boring  purposes,  became  it  has  cleavage 
planesj  and  splits  along  those  planes  in  boring 
operations.  There  is  an  inferior  South  African 
diamond  which  in  the  rough  is  rounded  outside,  so 
as  to  resemble  real  bort,  and  it  ia  known  as  "  Cape 
bort."  In  use  its  rounded  surface  begins  to  split 
off,  and  the  ill-effects  of  the  cleavage  planea  become 
manifsfl  It  is  worth  Ss.  or  6s.  a  oarat,  whilst  real 
bort,  which  oomes  from  Biaiil,  is  worth  40b.  or 
60b.  a  cant.  The  Brazilian  bort  shows  some  trncei 
of  c^stallisation,  or  rather  of  a  fibrous  radiated 
stmcture,  but  then  the  pressore  acts  nearly  equally 
npon  it  m  all  directions.  The  best  carbon  for 
boring  purposes  is  "  carbuuado ; "  it  comes  from 
Bahia,  in  Brazil,  and  is  amorphous.  Some 
specimens,  when  fractured,  have,BajB  Mr.  Gregory, 
a  somewhat  spongy  texture,  othen  are  compact,  and 
bear  the  same  relation  to  the  diamond  proper  that 
emery  does  to  the  crystallised  sapphire.  Carbonado 
is  found  as  small  black  pebbles  in  the  detritus  of 
riven  ;  it  is  ataoeiated  with  gravel,  but  not  usually 
with  the  true  diamond  :  its  specific  gravity  varies 
from  B-012  to  3-416.  The  compact  variety  some  two 
or  three  years  ago  waa  worth  £1  a  carat,  now  its 
value  is  but  SOs.  to  S5b.  a  carat  The  sujiply  is 
limited,  and  is  in  the  hands  of  a  fen  capitoliati. 
It  is  freely  used  by  Califomian  mining  companies, 
and  for  GoTemment  work  in  Anstmlis.  The 
largest  ooiunmera  in  England  are  the  Diamond 
Drill  Compsay.  The  oomnieroial  advantages  of 
the  me  of  carbonado  aa  compared  vrith  Eleelcoine 
out  chiefly  when  excessively  hard  rocks  have  to  be 
bored;  with  soft  i«aks  the  advantage,  where  it 
eiiata,  ia  not  manifested  so  strongly.  Some  of  the 
"  crowns,"  of  large  drills,  lOin.  in  diameter,  armed 
with  the  best  carbonado,  have  been  known  to  be 
worth  £3,000  each;  each  piece  of  carbonado  fixed 
in  BQch  diilla  usually  weighs  from  four  to  six  carats. 
The  pieces  in  the  small  drills  nsed  for  boring  holes 
'  ir  blasting  purpcces  nsnally  weigh  from  half  a 

for  large  pieces  of  carbonado,  which  in  the  long 
cheaper  in  use  than  the  small  ones.  An 
ing  geological  problem  was  solved  by  the 
i  drfll  in  boring  the  deep  well  for  Meoi's 
Breweiy  in  London.  The  boring  passed  from  the 
upper  oolite  direct  to  the  Devonian  rocks,  which 
are  older  than  the  coal  formations,  and  settled  the 
ineBtion  that  there  is  no  coal  under  the  oolite  thora, 
>r  anywhere  to  the  eastward  thereof;  but  the 
ipeculation  still  holds  good  that  possibly  coal  may 
le  found  in  Kent  or  Surrey,  Carbonado  is  specially 
iBeful  in  dressing  mill-stones,  and  it  ia  reported 
hht  it  is  getting  into  use  in  America  for  turning 
iteel  tools.  Once  a  Birmingham  firm  consulted 
Mr,  Gregory  about  using  a  tool  for  special  turning 
purposes  in  the  place  of  steel.  He  recommended  a 
tool  made  of  carbonado,  bnt  there  were  two  diffi- 
colties  in  (he  way.  In  the  first  place,  the  problem 
of  grinding  the  tool  had  to  be  faced ;  and  in  Ihe 
second,  it  waa  necessary  to  build  it  up  of  email  parts 
because  of  the  minute  dimensions  ot  the  pieces  of 
raw  material.  One  or  two  regular  di;unond 
polishen  were  applied  to,  but  would  not  undertake 
work  so  much  removed  from  their  ordinary 
practice,  so  the  manufacturing  firm  which  required 
the  tool  put  one  of  their  own  men  at  the  work  for 
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Mme  monttit;  in  ihe  end  he  overauBo  the 
diaioultiea  ol  nil  unKcoDBtomed  taakj  ft  carbonado 
tool  wu  bnilt  ap  of  small  ae^enta,  tiad  in  uic  it 
wiB  fonnd  to  be  admirably  adapted  to  the  purpose 
for  which  it  was  coiutructed. 

Of  late  years  there  hoa  been  a  greatly  increased 
demand  fur  asbesMs ;  the  sourcea  of  anpply  are 
abundant, especiall'         '      '     "'      *    ^    •*  '  -» 


has  been  len't  to  England  from  the  United  Btatea 
wbuih  ia  not  really  anbeatiM,  but  chrvaotile,  wh'-'- 
iafibrouaaei        '*         ' '  " 


at  of  the  I 


leathfr. 


ambntboB  of  aeruentine  rocks.  It  ia  either  naed  by 
itaclf,  or  to  adulterate  asbcstua.  Cbryaotile  ia  a 
(ilirate  of  maiHie'ia,  and  aebeatfle  is  a  ailicate  of 
alumina:  the  furmcr  occurs  in  fibres  about  iia. 
liinK.  aad  the  latter  in  fibres  aometimcs  as  maoh  as 
-■lOin.  lone;  ohryaotile  conUini  Vi  to  14  per  cent,  of 
water.  The  Greeks  naineil  asbeatoa  "amianthna," 
or  ''  the  undefiled,"  beenuiie  it  could  be  cleansed  by 
the  simple  devi<M>  of  throiring  it  into  the  Sre.     At 

can  lie  had  from  £11)  per  ton.  the  difference  in  price 
being  the  reault  of  the  operation  of  the  Ian  that 
inppTf  meets  the  demand.  Mountain  leather  and 
moDntain  cork  are  vurietieaof  asbestos.  Mountain 
leather  occurs  in  RoiJble  flat  pieces,  in  which  the 

ci __j  jnt(,rnruyi;n .  n  hja  much  the  aspect  of 

and  when  very  compact  is  known  as 
a  wood.  A  sample  of  mountain  leather 
aaalvied  by  Dr.  Thomson  waa  found  t»  consist  of 
silica,  Fil-'i-'i  ;  magnesia,  2-0r> ;  lime,  lO'O  ;  alumina, 
9-o;  protoxide  of  iron,  j'8 ;  and  water.  31-7.  A 
aampfe  of  mountain  wood  from  the  Tyrol  consisted 
•I  Silica,  M-M  ;  magnesia,  ili-08  ;  alumina,  I'Bl ; 
protoxide  of  iron,  li'ti ;  and  water,  b-2S.  Mountain 
cotkfrom  Piedmont — silica,  SI'TO;  magnesia,  ICrSo; 
Ihne,  I4'rt-i;  protoxide  of  iron,  18-90;  alumina, 
l'9i ;  and  protoiide  of  nianganeae,  VSa.  It  baa  a 
loose  felt-ukc  teituro,  and  floats  on  water. 

Beinxite  is  a  valuable  mineral  for  the  beds  of 
furnaces  and  for  the  manufacture  of  aluminium 
thebeit  comea  from  Iteaui  in  the  t^uth  of  France 
another  variety  is  found  near  Belfast,  and  ia  largel' 
used  in  the  North  of  GnglanJ.  Cryolite  is  used  a_ 
a  BiLt  for  the  hcauxiie  in  the  manufaetore  of 
aliuninium.  At  one  time  the  cryolite  itaelf  was 
Bfed  aa  theaonrccof  that  metal.  Iteauiite  consists 
diieily  of  alumina  and  iron,  with  a  little  tartaric 
acid  I  the  white  variety  oontains  Si  per  cent,  of 
Hiliea.    Sometimsi  beauxite  containi  enoo^  iron 


)  be  regarded  as  an  iron  ore.  Cryolite,  which 
leans  "ice  slone,"  ia  plentiful  in  Greenland;  its 
Dmpoeition  is  aluminium,  11;  sodium,  3'2S; 
uorine,  r>4'3.  It  is  fusible  in  the  flame  of  acandle, 
irina  off  some  of  its  fluorine,  which  ia  at  once 
ranif  armed  into  hydro-fluoric  acid  by  the  moisture 
1  the  air.  The  Americana  uee  cryolite  in  the 
lanufacture  of  soda,  and  of  a  white  glaas 
esembling  porcelain. 

Among  the  mineral  onciositiea  we  examined  in 
He  collection  of  Mi.  Oregory  waa  Some  elaterita, 
therwise  known  as  mineral  indiambber,  snb- 
irrancan  fungus,  and  claatic  bitmnoo.  Ia  the 
early  part  of  the  present  century  the  aole  sonrce  of 
supply  of  this  curious  mineral  was  the  lead  mine  of 
Odin,  at  Castleton  Derbyshire.  At  present  the 
irkcd,  but  it  is  exploited  at  times  by 
inta  with  the  owner, 
found  also  at  St. 
Bernard's  WcU,  near  Edinburgh  ;  Chapel  quarries, 
Fifeshire ;  a  coal  mine  at  Montcelaia;  at 
Neufchatel;  and  on  the  island  of  Zante.  The 
Caatleton  samples  are  some  of  them  nearly  aa  soft 
as  size,  and  the  remainder  of  much  the  same 
oonsisteney  u  indiambber.  They  are  all  black  oi 
browniah-ulack  by  reflected  light,  and  dark  orange 
red  or  brown  by  tranamitted  C^ht.  When  a  large 
Innm  is  cut  through  the  centre  it  is  often  found  to 
be  uwn-coloured  in  the  middle,  and  it  darkens  by 


:e  for  a  few  weeka  b 


the  a: 


_  insoluble  nature.  Johnston  records 
that  when  he  treated  a  mass  of  it  with  ether  but 
IS  per  oent.  dissolved ;  by  analysis  be  discovered  it 
to  consiat  of  ahont  85  per  cent,  carbon,  and  12  per 
cent,  of  hydrogen,  with  probably  2  or  S  per  cent, 
of  oxygen.  Occoaionally  samples  of  elaterite  are 
hard  and  brittle.  In  the  old  lead  mine  of 
Settling  Stones,  Northumberland,  a  mineral 
somewhat    resembling    elaterite    la   found 

Ja   more    or   less    rounded   or   flattened; 
rops    incrnat    the    rocky    walls    of   the 
It    is    bardj    brittle    under   the    hammer, 
at  melt  at  ZOj°  Cent.,  bums  in  the  Same  of  a 
,  varies  from  pale  yellow  to  deep  red  in 
colour,  and  consiata  of  carbon,  S^-133;  hydrogen, 
lO-Sia  ;  aahj  8-256 ;  total,  99-243. 
Cssinm  is  the  moet  eleotro-poaitive  of  all  tLe 

metals;  itsaF""-* '-    ■ "^--  "^-' 

of  potaiiium. 


gr; 


affinity  for  oxf  gen  is  stronger  than  that 
m,  it*  basic  oxide  cteaia  is  a  moat  power- 


platinnm. -.  —    —  —   —    — 

metals  discovered  by  Bunsen  and  K 

larly  days  of  Bpectrum  analysis.      By  boilii| 

down  140  gallons  of  the   water  of  the  DnrkheiE 
spiing  Uiey  obtained  in  the  saline  residne  Igr.iJ 
a  aalt  of  CKsium.    Ordinary  Irpidolite  containsbB 
traces  of  cieaium,  but  a  variety  found  at  Hebnn. 
in  the  United  btatea,  yields  0-24  per  cent,  of  tht 
metal.    Pisani.  however,  in  18li4,  diaoovered  ei 
to  the  extent  of  S4  per  cent,  in  a  mineral  nai 
Pollux,  obtained  from  the  island  of  Elba,  in  wli 
locality  it  occurs  with  netalite.    Polint  of  wh 
small  specimens  are  in  Mr.  Gregorys  eoUectiM 
eolourlesB,  glasBy,  or  gum-like  externally,  and  fmo 
with  difficnlty  ;  it  conBista,  by  Pisani'a  anslysti,  id 
34-07  per  cent,  ciceia,  44-03  silica,   15-H7  almr'- 
8-88  soda  and  lithia,  2-40  water,  0-G8  lime,  and 
iron.    PoUux  colours  the  blowpipe  flame  jrellw: 
it  is  slowly  decomposed  by  hydjochlorio  acid,  vH 
separation  of  pulverulent  silica. 

In  the  earlier  days  of  his  reaearcheaoi 
feasor  Tyndall  sought  Mr.  Gregory  for  .  ,  _.. 
of  rooks^t  adapted  to  his  purposes,  and  it  may  has 

*- intioued  in   pasaing,  that  it    ia   a  noticew 

natUT^  rockaalt  crystals,  that  if  thti 

or  pinkish  hue,  and  bo  dis*oli-(d  it 

water,  all  the  colonr  diaappears  in  the  aitiBeU 
crystals  afterwards  formed  by  evaporation.  T 
ably  the  colonring  matter  is  of  an  organic  ni 
and  is  separated  by  the  rcorystallisation. 
colouring  matter  of  the  qnarti  crystals  known  » 
amethyst,  is  supposed  fey  geological  chemiata  to  ii 
of  organic  origm. 

In  a  collection  of  out-nf-the-t  , 
numbering  several  hundreds  of  Bpeaimena.  manj 
chemical  curioaitiea,  besides  those  we  ' 
mentioned,  are  of  course  included  ;  but  cnonf 
been  said  to  interest  readerB  in  an  eBtabli»hmi 
the  Biiatence  of  which  few  English  scientific  ma 
eniaied  in  original  evperimentat  chemical  tetniA 
haronot  onoe  br  more  in  their  lives  felt  tbebensEl 


thing  al 


catjPra- 


SAIL  SEATIKG. 

TTT-HBl^  the  porta  of  the  Baltic  fMt 
VV      during  winter,  the  pilot*  and  ** 
Anunr  lalc,  at  Copenhtgen,  deliirht  to  o 
l^fiSn  hovn  with  the  eiereiMd!  Oa/i^^ 
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ThiB  sport  nqnires  xniicb  skill  uid  onite  a  long 
apprentioeflhip ;  \mtj  after  a  person  nas  become 
dexterous  at  itL  it  offers  %  rery  pecoliar  charm, 
and,  when  a  swift  wind  causes  him  to  glide  over 
the  surface  of  theioe,  he  feels  lifted,  as  it  were,  and 
experiences  a  sensation  anslogous  to  that  of  flight. 
\Ve  give  in  Fig.  1  a  dis«ram  of  the  apparatus,  such 
as  we  have  seen  it  emploYed  by  the  Danish  skaters, 
and  such  as  we  hare  employed  it  ourselves.    The 
sail,  which  is  formed  of  a  light  but  strong  fabric 
(Chinese  pongee  is  admirably  adapted  for  the  pur- 
pose), is  stretched  over  a  bamboo  fnune  whose  di- 
meniioBs  are  given  in  the  cut.    The  centre  cross- 
piece,  which  munt  be  placed  at  the  level  of  the 
shoulders,  is  fastened  to  the  skater's  body  by  bands 
that  cross  Uie  breast  and  afterward  pass  round  the 
waist,  so  that  they  mav  be  tied  together  in  front, 
liarge    crosspieoes    of    wood,    attached    to    the 
lower   comers   of   the  system,    are    held  in  the 
Hkater*B  hands,  so  that  he  may  trim  the  sail  in  one 
direction  or  another.    When  the  skater  wishes  to 
be  carried  along  by  the  wind,  he  must  stand  very 
erect,  without  stinening  his  body  too  much,  and 
bent  backward  in  proportion  as  the  wind  blows 
fresher.    Confidence  is  acquired  by  practice.    Pig. 
2  ^ives  the  position  of  the  skater  going  with  the 
wind  and  under  full  sail.    When  the  wind  is  too 
violent  the  topsail  may  be  readily  lowered  (Pig.  8), 
s>>  as  to  thus  moderate  the  impulsion  derived  from 
the  moviuff  air.    By  inclining  the  sail  in  one  direc- 
tion or  tie   other,   the  skater  may  tack  to   the 
larboard  or  starlH>ard  (Figs.  4  and  ft).    Finally, 
when  it  is  desirccl  to  move  against  the  wind,  by 
skating  in  the  usual  way,  the  body  is  bent  forward 
in  such  a  way  that  the  sail  lies  horisontally,  and 
no  longer  offers  a  purchase  to  tb«  ai'rial  current 
(Fig  r»).    The  skater  can  thus  return  to  his  starting 
point,  and  from  thence  be  driven  forward  again  bv 
the  wind. 

This  exercise  is  a  very  agreeable  one,  and  not  vcrj- 
dangerous ;  and  the  falls  that  a  person  gets  in  be- 
ginning are  not  to  ]ie  dreaded,  because  Uiey  almost 
always  occtir  backwanL  The  degree  of  speed  that 
can  be  attained  by  a  practised  skater  is  consider- 
able.  and  yet  is  Icm  than  that  of  certain  ice-boats 
when  these  are  sailing  in  high  winds.  When  the 
skr.ter  is  tired  of  using  his  apparatus,  he  detaches 
it  from  his  shoulders,  winds  the  sails  annind  tiic 
oamboo  sticks,  which  may  be  separated  from  them. 
;ind  thus  has  an  object  that  is  no  more  trouble  to 
earry  than  an  umbrella  would  be.  When  the 
winters  are  severe,  it  is  not  unusual  to  meet  upon  the 
ice  numerous  gronps^of  skaters  by  sail  who  are  en- 
<]  savouring  to  excel  each  other  m  speed.  Young 
f>eople  are  often  ssnen,  too,  setting  out  on  an  ex- 
pedition over  the  f  noon  sea  between  Denmark  and 
Sweden,  and  traversing  the  entire  Sound.  These 
latter  use  the  sail  when  the  wind  is  favourable, 
but  fold  up  the  apparatus  when  the  contrary  is 
the  case,  and  make  use  of  their  skates  in  the  ordin- 
ary way. 

Danidi  hunters,  likewise,  often  have  recourse  to 
skating  by  sail  in  order  to  rapidly  reach  points 
where  wild  ducks  and  geese  have  been  observed. 
On  one  of  these  hunting  excursions  we  chanced  to 
pursue  an  unfortunate  stray  fox  over  the  ice,  and 
competed  with  him  in  speed  when  he  was  running  in 
the  direction  of  the  wind.  We  came  very  near 
catching  him  in  the  race. — f^i  Mature. 


ROTARY  OBJECT  CARRIER.* 

By  J.  M.  Flint,  Surg.  U.S.N. 

THE  following  described  device  for  exhibiting 
a  series  of  mounted  microscopical  objects, 
without  the  inconvenience  of  a  change  of  slides, 
thoojgh  probably  not  entirely  new  (few  things  are 
so).  IS  yet  original  so  far  as  the  writer  is  concerned, 
and  baa  been  found  efficient  in  practice.  As  de- 
scribed it  is  arranged  for  showing  foraminifera, 
which  are  viewed  as  opaque  objects,  with  alow 
power.  The  selected  foraminifera  are  mounted  on 
small  brass  discs  furnished  with  a  st-em.  by  means 
of  which  thoy  may  be  carried  in  a  *^  Beck's  disc 
holder"  when  it  is  desired  to  make  a  thorough 
study  of  the  specimens. 

Ordinarily   these   discs    are    inserted    in    thin 
wooden  slides  of  regulation  size  and  kept  in  the 
usnal  boxes  made  for  the  purpose,  until  the  series 
is  complete  or   ready  for  transfer.     In  order  to 
protect  the  specimens  from  dust  or  ininry,  and  at 
the  same  time  maintain  their  accessibility,  mov- 
able covers  are  constructed  and  secured  oa  follows : 
•—A  score  or  more  of  curtain  rings,  not  flattened, 
axe  slipped    upon   a   squared    rod  of  wood,  and 
bmsh'ea  over  freely  with  thick  shellac.     On  the 
fbUowing  day,  before  the  shellac  has  become  hard, 
the  ring!  aze  slightly  separated  in  pairs.    ^Vhen 
^|l0  pmiXB  an  fixmly  united,  a  thin  glass  cover  is 
-^gg^mAto  tin  upper  surface  of  each  pair,  and  thus 
^mfci^  bOB  flom  is  formed,  deep  enough  to  inclose 
I         IF**^  Now,  by  driving  two  smsdl 

^  "vooaen  slide,  at  the  proper 

i  -«  enough  so  thsfe  the  i*«ids 


iif 


^JrterMHjptalA 


of  the  taoks  will  just  enter  the  groove  between 
the  rings,  a  simple  catch  is  fonuM,  by  means  of 
which  we  cover  may  be  secured,  snd  also  be  re- 
movable at  pleasure. 

For  exhibition — and  for  convenience  of  refer- 
ence as  well — ^these  discs,  bearing  the  speoimens 
and  the  covers,  are  transferred  to  a  thin  oiroulsr 
plate  6in.  in  diameter,  in  this  case  made  of  three 
or  four  sheets  of  cardboard  glued  one  upon  the 
other.  This  makes  a  firm  plate,  not  liable  to 
warp,  and  in  which  holes  may  no  readily  bored  for 
the  insertion  of  the  discs,  and  the  tacks  driven  to 
secure  the  oovers.  By  inserting  the  discs  as  near 
the  edge  of  the  plate  as  possible,  a  line  15  or  more 
inches  in  length  is  obtamed  on  which  to  display 
the  objects.  The  circular  plate  bearing  the  speci- 
mens as  above  is  made  to  rotate  upon  a  pivot 
passing  through  its  centre  in  such  a  way  that  the 
objects  are  brought  successively  into  the  field  of 
the  microscope. 

The  manner  of  support  of  this  pivot  and  its 
attachment  to  the  stage  of  the  microscope  must- 
depend  upon  the  instrument  used,  which,  however, 
should  have  a  stage  with  mechanical  movements, 
and  the  attachment  be  made  to  the  upper  stage- 
plate,  thus  giving  control  of  each  object  when 
Drought  to  the  field  in  the  same  manner  as  if  it 
were  mounted  upon  the  ordinary  slide.  The  writer, 
having  a  Beck's  first-class  stand,  constructed  a  pivot 
support  out  of  a  piece  of  thin  board  (cigar- box), 
2in.  wide  and  Bin.  long,  the  pivot  being  a  coxnmon 
wood-screw  inserted  near  one  end,  and  carrying  a 
wooden  nut  to  steady  the  revolving  plate,  and  the 
attachment  to  the  stage-plate  being  effected  by 
means  of  four  small  screws  driven  nearly  home  (m 
the  under  side  of  the  tliin  strip  bearing  the  pivot, 
the  heads  of  the  screws  being  so  arranged  that  they 
slide  into  grooves  on  the  stage-plate,  which  ordin- 
arily carry  one  of  the  clamps  for  securing  the 
object  slip.  A  more  elegant,  but  not  more  efficient, 
support  of  brass  has  since  been  obtained  of  the 
instrument  maker. ' 

Shallow  notches  made  with  a  round  file  on  the 
edge  of  the  revolving  plate,  into  which  drops  the 
curved  end  of  a  light  spring,  serve  to  inform  the 
observer  when  the  object  is  in  the  proper  position 
in  the  field.  The  space  within  the  circle  of  object 
is  utilised  for  labelnng  the  specimens. 

Though  requiring  much  verbiage  for  a  descrip- 
tion which  may  still  seem  not  very  clear,  the 
apparatus  is  really  very  sim))lc,  and  was  entirely 
constructed  by  the  writer  out  of  materials  at  hand. 
Designed  solely  for  the  purpf)8e  mentioned — the 
exhibition  of  foraminifera — yet  with  slight  modifi- 
cations it  seems  capable  of  serving  a  more  general 
purpose.  Transparent  objects  might  be  mounted 
on  small  squares  of  glass,  made  transferable  from 
wooden  or  glass  slips  to  the  revolving  plate  as 
above,  the  necessary  noles  being  made  in  the  plate 
to  allow  the  passage  of  light  from  below. 

The  convenience  of  such  an  arrangement  is 
obvious,  whether  for  exhibitiim  of  objects  to  the 
unskilled  (the  only  manipulative  skill  required  on 
the  part  of  the  observer  being  adjustment  of  focus), 
or  for  personal  reference  and  comparison,  a  series 
of  specimens  being  examined  in  this  way  as  readily 
as  if  they  were  plates  in  a  bound  volume. 


SCIENTIFIC  SOCIETIES. 
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THE   SO-CALLED    DESICCATION    OF 

aOTIFEBS. 

AT  the  last  meeting  of  the  Queket  Microscopi- 
cal Club  Mr.  Henry  Davis  read  a  paper,  siid 
exhibited  specimens  of  JrhiioiJhia  rmeola^  confirma- 
tory of  the  theory  (first  propounded  by  him  in 
1873)  that  certain  rotifers  in  drying  utilise  their 
gelatinous  secretion  in  coating  themselves  with  an 
air-tight  shell,  which  effectually  resists  the  desic- 
cating effect  of  the  air-pump  and  of  somewhat  high 
temperatures.  The  specimens  referred  to  wore 
collected  by  the  Hev.  Ed.  J.  Holloway  from  a 
gutter  of  his  church  at  Clehonger,  on  strips  of  paper 

S laced  there  in  the  rainy  season  and  removed  when 
ry.  On  these,  in  large  red  patches,  were  dry 
groups  of  rotifers  -perfectly  free  from  the  sand  and 
deiiris  necessary  to  support  the  opinion  of  Lewes 
and  others  that  such  dc  oris  was  the  only  protective. 
The  very  visible  coating  of  these  externally-dried 
rotifers  softens  under  the  action  of  moisture,  and, 
after  a  few  minutes  immersion  in  water,  the  micro- 
scope shows  tiicm  struggling  into  renewed  life  and 
activity. 

Dr.  Hudson  says :  '*  Mr.  Holloway^s  beautiful 
groups  prove  Mr.  Davis's  case  beyona  a  shadow  of 
a  doubt.  I  have  whole  pavements  of  dry  philodines 
glued  together ;  moreover,  prolongations  of  their 
glutinous  secretion  may  be  seen  stretching  from 
one  to  another." 


Mr.  John  Whitk,  the  boat-builder,  of  Owes, 
has  designed  a  fishing-vessel  on  lifeboat  principles 
which  will  not  sink  if  overwhelmed  and  nlled  with 
the  sea.  He  has  alresdy  built  two  of  these  vessels 
of  80  tons. 


R07AL    MICROSCOPICAL     SOCDBTT. 

THE  second  meeting  of  the  session  was  held  on 
on  the  11th  ult.,at  King's  College,  Strand, 
the  President  (Dr.  Dallinger,  P.R.S.),  in  the  chair. 

The  President  said  that  before  proceeding  to  the 
ordinary  business  of  the  meeting,  it  fell  to  him  t4) 
take  notice  of  what  was  to  all  present  a  personal 
sorrow,  and  to  their  society  a  sorrow  in  a  pre- 
eminent degree ;  he  referred  to  the  lamented  death 
of  Dr.  W.  B.  Carpenter.  For  his  own  part  ho  , 
could  only  speak  of  nim  with  the  utmost  revcrcnco. 
He  had  bieen  in  correspondence  with  him  for  some 
years  upon  subjects  in  which  they  were  mutuaUy 
mterested,  and  in  the  course  of  which  he  had 
found  him  ever  ready  with  advice,  "and  not  less 
so  with  his  constant  urbanity  ready  to  place  all 
that  he  possessed,  mentally  or  physically— the 
stores  from  his  brain  or  from  his  cabinet — at  the 
disposal  of  those  who  needed  such  help  to  enable 
them  to  accomplish  work  which  they  had  taken  in 
hand.  The  Fellows  of  tlie  society  knew,  so  far  as 
had  been  made  public,  the  circumstances  of  the 
unhappy  incident  which  had  deprived  them  of  a 
man  who  had  occupied  so  high  a  position  in  bio- 
logical science,  and  they  could  not  but  lament  that 
he  had  thus  been  taken  from  them,  as  they  might 
almost  say,  before  his  time.  Those  who  had  fol- 
lowed his  labours  and  had  been  acquainted  with  his 
work  from  its  earliest  time,  would  remember  that 
he  was  one  of  the  first  of  thu^c  who  gave  a  true 
foundation  to  the  science  of  physiology;  they 
would  know  how  his  works  ha<l  become  a  power 
in  themselves  in  the  days  immediately  touching 
those  in  which  they  Jived;  they  knew  how  his 
energies  had  been  directed  towards  the  promotion 
of  the  interests  of  nie<lical  science,  and  how  his 
efforts  had  been  succesrfal  in  giving  to  the  interests 
of  science  generally  a  meaning  and  an  infiucncu 
which  they  had  not  previously  possessed.  To 
them  it  was  his  work,  as  it  related  to  the 
microscope  Ihat  claimed  their  special  notice, 
and  they  were  well  awjwe  that  he  had  made  this 
instrument  especially  his  own :  and  they  knew  how 
he  had  at  his  fingers'  ends  all  that  was  known  in 
connection  with  it — at  least  up  to  a  certain  time — 
and  not  only  so,  but  he  was  also  well  acquaintwl 
with  ail  that  workers  in  this  field  of  ftcienco  were 
doing  around  him,  and  to  whom  his  ready  sympathy 
was  at  all  times  extended.  His  deep  and  untiring 
interest  in  all  the  work  which  the  microscope 
could  do  had  no  small  share  in  enabling  it  pre- 
eminently to  preserve  its  position  as  an  instrument 
of  research  in  the  study  oi  pathology  and  histology. 
They  knew  also  how,  in  addition  to  subjects  such 
as  these,  he  had  taken  up  such  subjects  as  that  of 
the  foraminifera,  and  that  he  had  worked  thorn 
out,  not  merely  as  regarded  tabulating  or  classifi- 
cation, but  as  to  thoroughly  investigating  the 
structure  and  development  of  the  organisms  them- 
selves. Throughout  the  ^^eater  part  of  his  life  he 
had  been  carefully  familiarising  himself  with  the 
structure  and  the  advances  made  in  the  instrument 
itself,  and  although  he  might  not  have  been  asso- 
ciated so  closely  with  it  of  late  as  was  formerly 
the  case,  yet  he  had  loiike<l  on  with  the  greatest 
interest  at  the  wonderf  nl  advances  it  had  made — 
perhaps  with  considerable  conservatism,  but  yet 
with  a  mind  wide  enough  to  follow  and  to  recognise 
the  real  progress  which  was  taking  place,  ^s  a 
society,  they  could  not  but  feel  that  they  had  in 
his  departure  sustained  a  heavy  lo^s :  he  had  been 
one  of  their  most  honoured  president:*,  and  in  many 
ways  ho  -had  brtrnght  honour  to  their  society ; 
whilst  his  versatility  and  his  genial  temper  in 
debate  would  be  features  clear  in  the  recollection 
of  all  who  had  known  him.  Persouiilly.  he,  for 
one,  felt  that  he  had  lost  an  honoured  friend  and 
valued  scientific  helper.  He  had  lost  a  thread  in 
his  scientific  life,  and  should  ever  regard  <t.he 
memory  of  tlieir  departed  friend  with  an  affection 
which  would  endure  as  long  n^  memory  remained. 
It  was,  therefore,  with  the  <leepest  feelings  of  per- 
sonal regret  at  the  circmnstanoes  of  the  occasion, 
that,  on  behalf  of  the  council,  he  Ijcgged  to  move 
the  following  resolution — **  That  this  meeting  has 
heard  with  the  deepest  concern  of  the  death  oi  Dr. 
W.  B.  Carpenter,  CR.,  F.R.S.,  a  past  president  of 
the  society,  and  one  of  the  mo<t  eminent  of  micro- 
scopists,  desires  to  record  its  sense  of  the  ^eat  lora 
which  science  in  general,  and  microscopy  in  parti- 
cular, have  sustained  by  hi.s  decease,  and  to  ex- 
press deep  sympathy  witli  his  family  under  their 
uereavement." 

Dr.  Millar  having  seconded  the  motion,  it  was 
put  to  the  meeting  and  carried  unnnimousljr. 

Mr.  J.  Beck  said  he  should  like,  knowing  the 
prominent  position  which  Dr.  Carpenter  had  oootk 
pied  amongst  them,  to  propose  that  the  society 
should  be  represented  at  the  funeral  by  one  or 
more  of  the  Fellows  of  the  society. 

It  was  agreed  that  Pn)f .  Stewart,  one  of  the  T'eo- 
psesidents,  should  attend  on  behalf  of  the  society. 

Mr.  Crisp  reminded  the  meeting  that  it  wsa 
arranged  some  time  Si^  lii^\»  \3ckW5  ^(2*^^x51^  ^«^  '"«•' 
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Ui»  Joariml  photqgnphic  jHirtrmiti  uf  nil  Uu  pre- 
■ulratB  of  the  wciuty  ;  a  f  all-ptgo  pUte  of  Sir  R. 
Owrii,  u  the  Gnt  prcaident  at  tho  HiorwcupicBl 
Hucietf,  uid  another  of  Hr.  Ulaiahcr,  uh  tho  Ent 
prtaiileDt  of  the  Bojiil  Uicniicupiunl  SiicieCy  titer 
ita  nhnrter  hiul  licen  granted,  the  other  president* 
being  ciTen  in  two  gruupa  of  eight.  Pmnfs  uf  the 
portrait)  were  npon  the  tihle  liir  the  inapertion  of 
tlie  PelliiwB.  In  view  of  oritieiam  lu  to  the  general 
effect  (if  the  groups,  he  might  nieDtinn  that  the 
tronblc  which  biid  been  required  to  set  them  into 
order  wu  beyond  anj'thing  that  conld  have  been 


tUe> 


lu  ehoracter  of 


iarci'ly  dne  tu  Ur.  J.  Mayoll,  jun.,  fur  tho  painn 
had  taken  in  the  matter.    Aa  to  the  ityleof 
particular  portriiits,  he  might  say  that  nearly  all 
the  phiittigraph*  had  been  nelected  either  by  tbu 
penxini  themaelvea.  or  by  their  frunilii-*,  aibciDg 
tliime  which  they  eonsiJerRl  tu  be  the  beat. 

The  PriMiiient  wiid  tliat  the  death  of  Pmf. 
Robin,  announced  at  the  ureTious  meeting,  ureutcil 
■  racaney  in  their  li&t  uf  tlooiirary  Felluira,  which 
it  irn«  nrupuped  to  Sll  up  by  the  cluctiim  uf  I'ruf. 
H.  Di- Laeaie-Dnthieri,  whiM  nomination  would 
bp  n>i!ipended  in  the  udual  way.  and  Inoaght  lur- 
wanl  for  balhit  at  their  next  meeting. 

Hr.  Beck  exhibited  a  moditicatiimuf  the  "  Rtar  " 
mierotcnptt,  which  eunld  be  folded  up  into  a  tmall 
com|i»<i  aa  a  poitahlc  mieroaoiipe,  and  Hi.  CriHp 
eihiliited  a  mieniscopo  in  whiJh  the  odjiiatnicnt 
wail  itiBile    by  winding  a  piece  of  cat-gnt  on  an 

Mr.  Jno.  Mayall,  jun.,  exhibited  and  dcacribnl 

worknl  by  a  portable  battery  of  sii  cvIIh,  eacli  con- 
tainiiij;  two  lines  and  three  uiirbons.  Wlien  nnt 
in  ur^i-  the  element!!  were  lifted  out  of  tho  bichn»- 
mate  nidation,  and  retained  in  poaition  at  the  top 
of  tbe  vnlcanite  caKe.  whilst  by  a  simple  arrange- 
ment they  could  be  lowered  into  tne  exciting 
liqui.l  when  needed,  and  any  number  of  tlie  ovlU 
could  bi>   conncctud  up  as  required.    The  phota- 

Sona  consisted  rjf  a  small  incandescent  tamp, 
trd  in  a  cylinder  with  a  condensing  lens  in  front. 
The  belt  W!ty  tunse  it  was  to  commence  with  three 
Mlla,  and  iben  as  Ibo  light  ^ot  weak— which  would 
oecnr  in  about  an  hour — to  increase  the  number  in 
oirouft  ontil  the  whole  lix  were  in  use.  each  addi- 
Uosal  cell  enabling  the  light  to  be  kept  up  foi 
^xnit  twenty  minute*,  or  alxnit  two  hours  in  all. 
with  f airlj  continuous  amount  of  light.  He  thought 


. .  la  appeared  far  too  slight  for  t^e  purpose,  c 
■idering  that  it  contained  suluhuiie  oeid.    He  hail 
tbc  pmmiMe  of  one  of  the  JabloehkoS  dry  bati 
for  exhibition  at  the  soiree,  and  he  wai  t<M  that 
this  wonid  maintain  a  light  efficiently  for  ten 
twelve   hours   consecutively.    Ue   hod   xeen  I 
working  of  the  Troove  lamp  at  Antwerp,  where 
it  was  Buc('o»»tully  uEod   by  Dr.  Van  Heuruk.  win 
made  a  namlier  of  difficult  nlnervations  with  it. 
He  u«ed  it  with  eoine  care,  only  empioyini. 
little  battery  (liiwer  to  begin  with;  but  the  light 
was  su  perfectly  under  command,  *  "      * 

paqwws  of  oblique  illui 


most  brilliant  effects  pnidi 
Me  tiionght  a  more  pi>werf  nl  bsttcry  than 
was  ncdfeil.  and  then  a  resolving  power, 
iu' lu  that  olit-iined  with  sunlight, 


lerUinl 
;«dbyi 


Troti 


bad  certainly  shown  1 


ijiloy  incandeseent  lamps  uf 


_ in  spirit, _ 

flnated  off  without  any  danger  of  adhoring 
Uade. 

Hr.  J.  Beck  said  he  hod  not  yet  had  an  opportonit^ 
oteiamining  this  anpaiatosj  but  it  oocnired  tohis 
mind  very  vividly  that  he  saw  one  very  muoh  like 
~.'j,  which  wss  used  for  eutting  sactinna  Bin. 
Ho  believed  he  saw  it  at  Utica,  where  it 
was  being  used  to  cut  sections  of  an  entire  hnman 
^ain. 
itir.  nodcDcli  described  on  onrefwgnised  specimen 
'.  Aiiiw/ihri/i,  which  he  sabmitted  tu  the  meeting 
ir  identification.  The  central  bodies  wi 
xibed  aa  being  very  bright  when  seen  nm 
microscitpc,  they  were  of  a  sarcodic  character  and 
aplwrctiUy  of  an  amnboid  nature,  and  wcr< 
famished  with  long  and  very  fine  setu. 

The  preuiilent  retnarked  that  the  organism  had  i 
i'er3'^i'frN'Y'Aryf-like  appearance,  but  he  had  seen  SI 
nuinjr  variations  in  form  that  he  thought  this  mighi 
nay  likely  prove  to  be  only  a  variation,  though  if 
tJierewere  many  speoim ens  found  under  similar  ™r 
ditiims  it  might  be  regarded  as  a  new  species, 
would  hnnlly  bo  si^e  to  conclude  much  from 
•ingle  Kpccimen. 

Dr.  W.  B.  Tumer-s  paper 
Bare  Desmida,"  was  read. 


"On  8ome  Ke» 


rriticiacd  a  note  on  the  some  subject  by  Prof.Alib 

Mr.  Crisp  gave  a  rnum^  of  his  paper  on  "  'Ite 
Limits  of  Kosulution  in  the  Hierosoope."  in  i  '  '  ' 

he  pointed  out  that  when  monwhrumatic  ligh 
'         [raphy   were   used  in   i>lace  of  white  light 


Bj.tholim 


i,;i43 


.,  to  158,M6  and  1<J3,03I  respect- 


.  _.  __ if   it  was  likly  that  phi 

[^aphy  would  depict  details  whicli   tho  eye  conld 
m.tsi'e.      TheureticallT,    it  had   licen  shown.   ' 
n-hiit  Mr.  Crisp  had  sUU-d,  that  this  might  bo  p 
iibic,  and,  in  jiractice,  ho  had  always  thought  he 
niulit  detect  m  a  good  negative  details  whi-'-  *— 
»'as  nniible  to  make  out  by  direct  vision. 

Tho  President  said  that  there  appeared  ..  . . 
reason  for  supposing  that  such  would  be  the  case. 
I'rof.  Koch,  aooie  sin  years  ago,  mentiuntdthe  cam 
i>f  n  bacterium  in  which  he  could  not  see  thi. 
Ilagclla  with  the  microscope,  but  had  potographod 

J.  Mayall,  Jan.,  said  that  some  years  ago  hi 
'en  in  correspondence  with  Dr.  Woodward  oi 
cry  point,  and  ho  hod  statod  that,  in  his  ci 
perience  nothing  whatever  could  be  tmn  by  thi 
aid  of  photography  which  the   eye  could  nut  sti 
ith  the  mioriacopc — using  nionoohmmatiD  light. 


if.  Koch  published 
1  sent  them  to  him,  am" 
stated  that  though  thi 
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licial  light. 

Hr.  Michael  said  that  the  practical  difficulty  in 
tlie  u*e  of  electric  lam^is  of  this  kind  was  not  only 
ai  to  tlie  i^uunlily  of  lij^ht  obtainable,  but  alsii  oe 
to  its  nn.ilit)'.  bccauic  it  was  only  when  burnt  at 
its  fnll  Atrength  that  they  got  a  white  light;  at 
other  times  it  wsa  either  roil  or  yellow.  If  any 
meati"  could  bo  devised  liy  which  they  conld  get 
even  a  very  amoll  point  of  constant  br%ht  light,  it 
would  Im  very  much  better.  Under  present  cir- 
in>nL»tuni'L'a.'if  they  leduoed  the  i[uautity  of  tlic 
enrreiil.  they  at  once   reduced  tho  ijuoUty  of  tho 

lielit. 

^'he  I'resiilcnt  ^aid  be  quite  agreed  with  Mr. 
Hioh:.pl  in  his  remarks  oa  to  the  desimbilityof 
gettim;  a  ninstaQt  quality  of  light  on  well  as  a  sufH- 
eivnt  qinnllty.  He  conld  see  that  the  advantagr 
it  a  Iniup  like  this  wo*  the  exceeding  ease  witJi 
whii'h  ii  cDulit  Ik'  apiilied  to  any  point  thevwished. 
WOii  If  hnil  limg  felt  that  if  anvthing  of  this  kiu'l 
€anM  !■■  well  and  easily  apjilied  it  wonld  be  a  very 
fS'lent  aid  ti>  resMTeh. 

Dr.  Matthews  believed  that  in  iwint  of  economy 
itwimll  lie  very  maoh  better  to  obtain  mure  or 
kss  lU'lit  br  immer-ins  the  whole  uf  the  plntcB, 
mora  or  less,  in  the  liquid  than  to  immerse  the 
wliiilr  of  them  and  then  only  to  lue  one  or  two  ai 
a  time,  ln'can*!"  the  tilhcrs  winild  meanwhile  onl) 
be  wn-'ing  by  eliomienl  action. 

Mr.  >l.  W.  lirovei  exhibited  a  very  large  micriv 
tDBie  luaite  aniler  the  directions  of  Hr.  J.  ^^'. 
Btrnti,  U.S.,  for  the  pnrpuse  of  cutting  sections 


Tho  Prwid. 
his  results  at  tho  time,  B 
he  remembered    that  hi 
Hagi'lla  were  suspected, 
iliem  with  the  eye  ;  but  that  he  h:ul  dime  it  wit 
the  camera. 

Ur.  Mayall  said  that  the  point  to  which  he  n 
ferrol  related  simply  to  Nobert's  lines.  He  ha 
liiniself  taken  the  some  view  of  the  matter  as  th: 
now  mentioned ;  but  Dr.  Woodward  tiKik  the  oppo- 
Fite  side.  He  thought  he  oould  c<iunt  the  linos 
more  readiljf  in  tbc  phot«>giaphs ;  but  Dr.  Wood- 
n-ard  said  it  was  not  so  in  his  experience.  Tho 
i«irroapondenee  was  commenced  in  consequence  of 
a  criticism  published  by  Dr.  Woodward  in  a  paper 
in  the  ifoHllilg  ifirrotfoplcil  J^iinat  in  1870. 

Dr.  liav ins  paper  "On  the  Preparation  of  Sec- 
tions of  Pomlcc  Stonci  and  other  \  esicular  liocks  " 

PrufeSKir  fltewsrt  said  that  seetion<<  were  mode 
in  this  way  by  Professor  Moselcy,  in  whicli  the 
hard  and  soft  tissues  were  shown  ti^ether.    Copal 

OS  the  medium  employed  in  mounting. 

H  r,  Criap  called  attention  to  tho  fact  that  omiinga  t 
the  Cantor  Lectures  to  be  delivered  al  tho  Society 
of  Artfl  this  session,  there  was  a  course  on"T' 
Mirr-Bfcope,"  by  Mr.  J.  Mayall,  jun..  comnienci 
[in  Uonilay.  the  3Hrd  Xov    and  euntinued  im  t 
[onr  following  Mimd.-vys.     For  the  i)urpo»o  of  illi 
tiatinc  these  lectnres,  Ur.  Mayall  would  exhibit 
several  of  the  instruments  belonging  to  the  Siciety, 
and  alw  many  from  his  (Mr.  Crisp's)  collection. 
The  li^^t  lecture  would  >«  on  "The  Origin  of  the 
MicniHi'.'pr,  and  its  Conatrni-tion  to  tho  date  of  the 
Applicatjiin  of  Achromatism."     A  li  ~ 


liiiliosol  of  t1 


if  lectures  would  be  pla 
Fellows  of  the  Siwicty. 

., „ t  the  Council  had  rcBolvcc 

eliiF-c  the  Library  on  Wednesday  evenings  at! 
iiisteail  of  at  lU  o'clock,  as  formeilv.    The  Vulli 
who  altondcd  on  Wednesday  evonmgs  hail  always 
left  liy  'MO,  and  it  was  nnnccessory  to  keep  tbe 
Library  open  later. 


deoeued  was  for  many  jemn  vioe-p 
Queen's  College,  Belfkit,  imd  ProfeMor  el 
Chemistry  in  th^t  inatitntloD.  DistiiiKuished 
by  his  clwsical  reaeitrchea  into  the  Uqnefactioa 
of  the  gwea,  Dr.  Andrews  waa  ohoaen  pmident 
'  he  Biilish  AuooiationBttheGlaBKOwmen- 
in  I87n,  and  in  his  nddiCM  uid  Uut"!* 
approach  the  liquid  «t»te  [of  nomwllj 
gaaeons  bodies],  or  eren  when  we  leach  it,  tin 
problem  beoomeiinioTecompliCBte<J,hntitBa(»la' 
tion  even  in  these  o«ses  will,it  mnj  confldently 
be  Eipected,  yield  to  the  powerful  meuin  Drin■ 
ve(ltigation^^■Dnowpo8eeBe."Lel«than  ISmontbi 
after  these  wordii  were  uttered  the  problem 
waa  practically  solved,  and  it  was  known  that 
all  the  gaace  could  be  liquefied,  and  even  solidi- 
fied, if  adequate  pressure  and  lownesa  of  tem- 
pomtnre  could  be  obtained.  Dr.  Andrm 
resigned  his  oillcat  in  1S79  in  consequenoeot 
■  of  hii-  health,  and  now  that  he  liM 

LIB  rest  we  remember  him  ae  one  of  tk 
pioneers  of  Bcience. 

The  death  ia  also  announced,  i . 

flmt  year,  of  M.  Henri  Bonley,  the  'president  of 
tbe  Academy  of  Sciences,  Paris.  HiH  first  pub- 
lished work  was  on  the  Footof  the  Hon»e,  whiU 
cyclopicdia  article  from  his  pen  was  Ion; 
regarded  &a  a  standftrd  authority  on  hyd»- 
phobia. 

Dr.  Rabnteau,  a  biologist  and  thempeatiK 
_.'»ome  distinction,  died  recently  in  Puii  U 
the  age  of  fifty  years. 

Frederick    Bwanwick,  for   many  y*n 

confidential  assiatant  and  private  secretary  u 
George  Staphcnson,  died  the  other  day  at  lii 
residence  near  CheBt«rfieId,  in  hiH  7l>th  year. 
At  the  opening  of  the  Manchester  and  Liv»r 
pool  Railway,  Mr.  Swanwick  drovu  the  Arrow, 
one  of  the  eight  locomotives  which  took  palt 
in  the  procession  on  that  memorable  day.  Sept 
IS,  IH3(J. 

Our  readers  will  he  sorry  to  Icam  that  Hi. 
Clement  E.  Stretton.  C.E..  Vioe-preudnt 
A.S.R.S.,  has  met  with  a  sad  loss  in  the  deaii 
of  his  wife.  They  will  understand  why  lettes 
and   questions  addressed  to  i'~  ~ 

annwered  for  a  time. 

Prof.   Uuxley,  ill  resigning  his   poeitioD  u 
president  of  the  Royal  Society  on  MondaLj  laK. 
said  :  "  I  am  happy  to  say  that    I  havt  gt  ' 
reason  to  believe  that,  with  prolang'cd  reat—  . 
which  I  do  not  mean  itllenees.  but  release  fttn 
distraction  and  complete  freedom    from  thMS 
lethal  agencies  which  are  commonly  known  M 
the  pleoBures  of  society— I  may  yet  regmin  h 
loh  strength   as  is  compatible   n-itli  adna- 
\g  years.   Bnt,  in  order  to  do  so,  I  must  fcr  ■ 
long  time  yet  be  content  to  lead  a  more  or  ka 
anohoritic  life.    Now  it  ia  not  fitting  that  ytm 
president  sbonld  be  a  hermit,  and  it  beonw 
me,  who  have  received  so  mnoh  kindnesi  ui 
consideration  from  the  soeieiy,  to  lie  particular 
careful  that  no  sense  of  pcritonal  gratlBeatxM 
should  delude  me  into  holding  the  ofBoeotin 
representative  one  moment  after  reason  nl 
conscience  have  pointed  out  my  incapacitTli 
distdiarge  the  serious  duties  which  dcvol  re  njH 
"lo  president  with  some  appronch  to  cfScieacy.* 
Tbe  medals  in  the  gift  of  the  Boval  Sodi^ 
ore    presented    aa    follows  :  —  The    C4pl|l 
I  Prof.  Aagustc  Kcknle,  of  Bonn,  forhi^^ 
searches  in  organic  chemistrr;   the  DarC* 
I'rof.  Jean  Servais  Slas.  of   Ilrus.*!*,  itol^ 
researches  on   the   atomic   weights;  a   -^"l 
Medal  to  Prof.  D.  E.  Hughe-,  for  hw  el^v     TUJ* 
and  magnetic  researches  ;  and  a  Roi-a1  V^^cOi* 
Prof.  E.  Ray  Lanke.-ter.  for  hia  serviceO^d*" 
bryology  and   animal   morphology.    '"N^io'* 
latter  gentlemen  roci'ived  thomcrtaia  '-        •JW  **' 
Pmf.   Keknlii's   rowlnl   was  reccive-^v    it?** 
Williamson,  foreign  Mx-returv  of    ■^^-^^  \,i  ** 
and  Prof.  Stass by  the  Belfian Mirv^^vi^.^„, 'rt^ 
G.  G.  Stokes  was  then  elected'prei'i*^-^  -ZT-.vt- 
new  coimcil  list,  as  given  on  p.  2:1'^  "^    ■,.«'■■'' 
It  ia  staled  that  apeUKion of  £a*,^-.^^.ti^ 
has  been  offered  to  I'rof.  Huiliy,    T^**^  -uw^ 


Til  r.  Prince  of  Wales  has  consented  to  open  the 
Honey  Tunnel  In  tho  beginning  of  Jannary  — ' 
It  hadboen  intended  that  the  lino  should  beo| . 
about  the  middle  of  the  present  month,  but  the 
I^Idcc'b  attangementa  rsndared  that  iaipowihll. 


of  his  distingniahed  scientiBo  H 
Sir   JoMCph    D.    Hooker   hM 
directorship  of   Kew   GaidoP' 
filled  for  many  years,  his  o 
Qatdenj    extending   over  m 


o 


II  ENGLISH  MECHAJTIO  AND  WOIgJ?  OF  SOnmOE  ;  Ko.  1«080. 


iMJ?  < 


jeufl.    Hr,  W.  T,  Tlitaeltoa  Dtot  ii  to  ba  hu 


The  meteoric  ehowez  at  ths  end  of  U«t  week 
aeeiiu  to  have  boon  well  oboorrod,  and  to  hive 
been  eiceptioiiall;  brilliant  in  some  parte  of  the 
world.  ThnBfroniNaploewolaamthat  "nobmly 
remembered  so  fine  b  diaplay  " ;  from  Tohpmn 
theshoweriBdescribedtt*  "magnifloent";  from 
Athens  "  brilliant."  In  London,  nlthongh  the 
night  of  the  27tli  nit.  wag  almost  fine— for  t)it 
Beasqn — the  ahower  can  acaroely  bo  describeii  us 
brilliant  Prof.  Gantier,  of  Geneva,  obaerrtd  a 
number  of  meteors  on  the  27th  alt,  the  radiant 
point  of  which  waa  near  Chi  Andromedie.  At 
Graenwich,  despite  the  clonda  n-bicll  ooouiDn- 
allj  interrened,  nearly  .1,000  metoors  were 
counted  between  6  and  11  p.m.  In  the  hour 
f>-7  they  often  appeared  at  the  rate  of  iU  per 
minnte  ;  about  II  p.m.  the  rate  was  abont  2«, 
and  by  11  p.m.  only  two  or  three.  In  the 
earlier  part  of  the  watch  the  general  ohkrac- 
teristica  of  the  meteors  were  short  path,  slow 
motion,  slight  trains,  and  whitian  coltiur. 
Abont  8.22  two  meteors  riTalling  Venoa  in 
brilliancy  appeared  almoat  simnlteneonaly  :^t 
aome  distance  from  the  radiant  point,  and  tm. 
Tcrsed  an  arc  of  abont  iri",  the  first  in  the  direc- 
tion of  Alpha  Ursa;  Maioris,  and  the  second 
due  south.  Both  wore  followed  by  well-markod 
trains  which  lasted  abont  4sec8. 

The  ChrihtmiiB  lectures  at  the  Royal  Institn- 
tion  will  be  delivered  by  Prof.  Dewar.  who  will 
oommenco  on  Dec.  2',tth,  his  subject  being 
appropriately  "  The  Story  of  the  Meteorites." 

The  measnrement  of  the  TOO  photogmiihs 
obtained  at  the  French  stations  dnring  the 
transit  of  Venns  in  lflK2  is  about  to  be  oom- 
menced  (!)  :  it  is  aipected  that  the  work  will 
ooaapjAt  least  fifteen  months. 

"Clark's  Stnr  Guide"  is  the  name  of  a  li?t 
of  the  moat  remarkable  celestial  objects  Tisibla 
with  small  telescopes,  which  is  being  prepaTt<d 
by  Latimer  Chick,  F.R.AS.,  and  Herbert  Sadler 
F.RiS.  It  will  be  pnblUhed  by  E.  and  F.  X. 
Spon,  125,  Strand,  and,  judging  by  the  sp^ci. 
men-pfti»  sent  us,  will  be  very  tueful  tn 
amateur  astronomers  and  the  owners  of  small 
^     telescopes.     Amongst  the  contents  will   be  a. 

-  long  lint  of   the  most  useful  test  objects  for 
tcleecapea  of  Tariotis  sizes. 

M.  Tronvelot  thinks  that  the  Nova  in  Andro- 
meda is  connected  with  the  nebnia  in  appear- 
»nce  only. 
3  MM.  Henty  Fr£rea  have  completed  the  great 
S  SOin.  object-glass  for  the  Nice  Observatory. 
"T  and  have  handed  it  to  M.  Gautier,  who  hopoi 
f  to  have  the  equatoreal  flniahed  by  April  next. 
|J^  At  the  meeting  of  the  Anthropological  Ineti- 
'  tnte  last  week,  a  number  of  ethnological  obiecta 
~  from  different  partsof  the  world  were  exhibited. 
^  The  president,  Mr.  F.  Galton,  exhibited,  on  be- 
^    bmlt  of  Mr.  J.  E.  Billings,  of  the  United  State* 

-  Army,  a  collection  of  composite  photographe 
^  «f  skulU.  There  were  in  all  20  photographs, 
^  forming  four  scries,  referring  respectively  to 
.  Sandwich  Islanders,  ancient  Califomians,  Ara- 
f.  pahoo  Indians,  and  Witchitaw  Indians,  and 
";    «aoh  composite  was  the  mean  of  six  adult  mnl. 

'  akulla.  Dr.  Edward  B.  Tylor  eihibited  sorn. 
=  Australian  Tnndnne  or  bull-roarers,  and  e\ 
■    ^ined  the  manner  in  which  they  were  napil 

>  Mr.  J,  Theodore  Bent  read  a  paper  on  insulii. 
■-_     Greek  cuntoma,   in  which  he  described  many 

-  ceionioniefl  now  niied  by  the  Christian  inhabit 
'    aats  of  the  inlands  of  the  .£gcan  Sea  that  WF-n 

ofrpiooBly  derived  from  or  survivaU  of  ancien 
Pagan  cn-toms.  Mrs.  Bent  eshibited  a  collec- 
tiffa  ot  Grock  dresses,  drapery,  and  othei 
t)b/0Ota  from  the  islands  referred  to  in  thi 
iMpsx:  Mr.  J.  M'.  Crombie  read  a  paper  on  the 
WBi*?  of  hopecotch,  in  which  he  traced  the 
■igix^  d  the  game  to  a  period  anterior  to  the 
irc»<3»"<;tion  of  Christianity,  and  showed  that 
£>*«-«"3_,v  ChriHtian  times  children  had  some 
f  reprcjsonting  in  this  game  the 
c  soul  through  the  future  world, 
liviiiion  of  the  figure  into  seven 
account  of  the  belief  in  seven 


is  distribnted  by  pipes  to  the  cisterns,  whioh 
are  all  connected  to  a  vertical  tank  fitted  with 
a  gauge-glass,  so  that  leakage  and  altentiona 
in  volume  can  be  readily  detected.  Consider- 
able competition  is  expected  shortly  between 
AmericBU  and  Snssian  petroleum  producen, 
for  when  the  pipe  line  is  laid  from  Baku  te 
Batnum,  steamers  specially  fitted  for  oil  car- 
rying will  supply  all  the  districts  on  the 
Mcdittrrinean. 

lodol,  a  dark  powder  obtained  from  Dippel's 
oil,  soluble  in  three  parts  of  absolute  alcohol, 
but  only  in  ,'.,IKH)  parts  of  water,  will  proliably 
supplant  iodoform,  as  from  experiments  made 
with  it  in  the  Royal  Surgical  Institute  of 
Rome,  it  is  found  to  be  an  excellent  local 


Prof.  T.  Sterry  Hunt,LL,D.,  recently  brought 

bpfort  the  American  Institute  of  Mining  En- 

ineem  at  Halifax.  Xova  l^cotia,  a  notice  of  an 

r'ctricnl  fnmaca  invented  by  him  for  reducing 

'fnirtnry  ores,  which  promises  to  be  of  great 

LtiTcst.     Quarte  nsed  per  se  is  found  to  have  a 

>pcilic  gravity  of  2*06  to  207,  it  being  changed 

\Ut  a  colloid  form  which  is  no  longer  quartz. 

□rtionu  of  it  are  found  to  have  sublimed  and 

>aik'ii^cd  in  botryoidal  forms,  transparent  and 

gloBs.T,   like  hyalite.    The   groups    of    silieoii 

xh.  Heldom  more  tbonO'^iOl  m.  in  diameter, 

ascribed  as  being  beautiful. 

.;>biiildeis  and  shipowners  in  the. North  are 

agniii  exercised  by  the  mysterious  behaviour  of 

some  fteel  plates  which,  though  annealed  and 

otherwise  treated  in  the  moat  careful  manner, 

ere  fonnd  to  be  cracked  after  they  had  bean 

veted  to  the  frames. 


LETTERS  TO  THE  EDITOE, 


t  rtipenMIr  far  Ikf  gplnlaMi  nf 

-tiirri  vp  oa  brtiflf  aipautbit.'] 
I  tr  ridihrati  Is  tA>  EDltOB  ^ 


11  Dthn*  lubifcu : 


DresalHiC  Stona. — .4.  nrw  process  tor  smootbing, 

nli^hing.  and  fiuting  itens    by  maobine   powor 

ithuut  the  use  uf  edge  tools — (he  invention  of 

[esere.  W.   and  T.   Brindle,  uf   Uphollsud,  nur 

rijjnn— ii  now  being  developed  by  them,  in  oon- 

ini'titm  with  Messri.  H.  Puwis  Bale  and  Co.,  of 

.ji|x>]il-6tiFet,    Finibory.      Tho    proceu    oonaists 

HamliKlly  in  aaoaing  a  revolving  or  recipcoci 

irffkc-c  id  iron  to  altemately  bear  aeainst  the 

ki'e  uf  tho  stone  to  be  worked,   and  then  parteil 

-om  it  ttiffioiently  to  receive  a  layer  of  fr«h  sand 

ad  water  between   the  rubbing  SDrface  and  tJii 

rubbed.     Tbe  rubbing  sorfsoe  is  held  down  by ) 

ing,  but  at  intervals  is  raised  from  the  rubbec 

face  by  an  eeeentric  cam.  For  Anting  and  simila: 

ratiuns  a  aeries  of  round  bars  of  wiuught  iroi 

mirantsd  in  bearings  and  mads  to  revolve;  at 

same  time  they  are  given  a  rcoiprocating  move 

It.    The  blook  of  stone  to  be  Anted  is  placed 

a   trolUy  and  run    under    the  bar-      " — -■■   ' 

inUed  uutomaticalty  ever  tbe  bars 


volve 


Foi 


ir  reeeaaing,  edge  moulding,  a: 
rubbing  aiiws   are   mounted   i 


:Lfct*3 


'-£>■  .2iAs  been  made  of  the  fact  that  a  vesocl 
i  -?  ^  *ely  in  London  from  America  with  a 
o-^^  .l^etrolenm  in  bulk,  nte  oargo  really 
-'■•^  «f  177,000  Ballon*  of  leflnad  or  bum- 
-»w-a»-«^  ■,nt  oanfad  in  foitr-flTC  OfHn- 
■^  4t  6fl  In  itisiiuTii,  atoKid 

The  oil  !■  poBiNdfr 


purposes,  rubbing  diws  are  mounted  on 
terticsJ  epindlea  arranged  to  lift  nuliimatically  toT 
ihout  half  a  revolntion  in  every  four.  Several 
tiffertut  typesof  m.ichinesarenuwin  aotive  opera- 
inn.  All  advintogi.'  claimed  for  this  process  ui 
t-orking  dver  hand  labour  with  hammer  and  chisel, 
ir  machine  work  where  outterg  are  forced  into  the 
tunc,  it  tliat  ths  surface  of  the  stone  ii  loft  per- 
uctly  Biuofithand  "  unstunned,"  and  betteroapablc 
if  withstanding  atmospheric  inMnencea.  It  i> 
titled  th;it  fluted,  rcceascd,  and  ornamental  stone 
II  tiuw  being  sold  by  the  inventors  at  7S  per  cent, 
eBA  tlian  similar  work  produced  by  hand. 

Ualleable  Nickel.— The  manufuctnre  uf  malic- 
Ke  ni<'kt>l,  us  the  result  of  M.  (iiimiei's  eiperi- 
U'nt»,  hui  been  realised  by  the  addition  ot  -3  pei 
eiil.  uf  pliiisphoniB  oi  mnnganese;  and  others  have 
ijund  that  by  adding  ono-tcnth  to  one-thini  per 
tnt.  uf  tiiAgnraium,  it  is  practicable  to  weld  the 
"'■■'  "'"19  obtained  to  iron  and  ateel,  roll  it  out  in 


folluiv 


■i,uadb,ir,ther 

)£  nut  far  from  60,U001)i., 


bibited 


dull.,,    with  t 


elimgati 


rength  of  about 


id  a  oontraotioi 
dind,  'Ilia,  in  diameter,  had 
.:    nearly  ll,(K>01b„  a  tonaile   b 
7a,iMHilb.,  an  slongatiun   of  20-'5 
nlraetion  of  area  of  45  J. 
A  auuBTlTCTK  for  gum-arabii 
which  may  possibly  be  of   ui 
heating  milk  with  a  little  ta 


hundred  , 
dissolves  i 


haa  been  found 
monntant.     By 
ittle  tartaric  acid,  the  caaein 
ta.     .Lnis  casein  is  then   treated  with  a 
rmtaining    sii    ^larts    of    boi 


ir  •«i^Bti."—iloRiaigiie'i 
THB    LTTOEBKAL    HICSOSOOPB  —  HT- 

aimrs  n.  —  WAawiso    claabt  — 

DIAOONAI'  SOLAS  B7SFIBCB  —  OAXr- 

ouLAinra  suhbiss  and  bxtnssi— 

BABLOW  IjBNS— THE  "BASTKAlr" 
PHOTOQBAPHIO  PAFEB  PB00BS8— 
THE  SOI.AB  FOBS  AKS  AFTBB- 
GLOWB— THB  NOVA  IN  31  K.  AHDXO- 
3EBD.B— A  MIBAODI.OUS  21ii,  TBIiB- 
SCOFB— KBASUBING  THE  POWBB 
OF  A  LBirS— IDBNTIFYIira  FI.AHBT- 
0ID8. 

[25060.]— Ik  connection  with  the  last  footnote 
to  column  one  of  Dr.  Royaton-Pigfltt'i  eicellent 
article  on  p.3i>1,  it  may  not  be  uninteresting  to 
observe  that  Adams's  Luccmal  Hicroscope  was 
rather  a  camera  uliscnra  than  a  camera  luoida: 
in  fact,  that  it  was  ciinatracted  aomewbat  on  the 
principle  of  the  Solar  Hicrnaoope,  but  with  a  lamp 
snbstitatcd  for  the  annas  tbe  source  of  light.  AfuH 
description  of  it,  illustrated  by  engravings,  will  be 
foand  in  Roea's  CydaiHflia. 

Let  me  hasten  to  assure  my  valued  old  friend, 
Mr.  Nelson  (letter  3;'>iM4,  p.  'i^»),  that  nothing 
could  have  been  more  foreign  to  my  intention  than 
to  be  "far  from  complimentary  to  the  seleno- 
grapbers  (himself  inclnded),  who  have  of  late 
yeara  done  so  very  much  to  extend  our  knowledge 
of  the  lunar  snrfaoe.  I  hare  not  seen  a  copy  of  the 
Ant  edition  of  Beer  and  Miidlor's  "  Hap  of  the 
Hoon  "  for  more  years  than  I  care  to  BOnnt.  The 
last  time  I  ever  6ii  was  at  Wiirthing.  in  Sussex, 
where  the  late  Rev.  \Vm.  Read,  F.R..^8.  showed 
me  one.  1  have  never  set  eyes  upiin  the  copy 
in  the  library  of  the  Royal  Aatronuaiical  Society  m 
my  life,  and  hence  am  wholly  unable  to  theorise 
as  to  tbe  way  in  which  Hr.  Rand  Csprou  waa  de- 
ceived. Knowing  his  acnipuluna  rare  and  aoonraey 
as  an  observer,  I  accepted,  without  doubt  or  envil, 
his  allegation  that  he  had  found  Hyginns  N  laid 
down  in  Hildlei's  Hap  ;  and  pcnceeded  to  moralise 
npon  it.  If  what  he  discovered  waa  not  intended 
for  Klein's  formation.  I  can  only  say,  in  the  his- 
torical words  of  Lonl  Khaftetbnry'a  parrot, "  Sorry 
I  spoke." 

I  have  asked  my  batler  to  answer  Mr.  Hashiter's 
onrrv  (680fi9),  on  p.  J40,  and  be  says,  "  Decant  the 
and  place  it  in  the  comer  of  the  fender  until 


the  ckill  isj'uif  oti." 


reply  to 


'  C.  W.  T.'-  (query  iS8079,  p.  2«1,  the 


Ineipeneire  adhesive 


.-,  .-  ,.  .  _.  ,,_-.  .-  ..,,._.Jl,lhe 
^□g  suriace  in  a  solar  diagonal  is  ootside  of 
he  Aeld  lens  of  tlie  eyepiece — in  fact,  the  tube 
larrying  it  screws  into  the  eyo  end  of  the  telescope, 
LUd  projects  the  image  of  the  sun  thniugh  a  sub- 
sidiary piece  of  tubing  (uf  course,  at  right  angles 
tothe  optical  axis  of  tbe  tcleHoope),  and  it  is  into 
this  side  tube  that  any  and  every  eyepiece,  nega- 

If  Mr.  Robertson  (query  5S(tSS,  p.  34!t)  will  turn 
hack  to  letter  14aJU  (Vol.  XXVII.  p.  -ItA),  he  will 
find  a  detailed  accuunt  of  thi-  method  of  computing 
~ic  time  of  sunrise  and  sunset  in  any  given  lati- 
jde.  with  an  example  wucked  out  at  full  length, 
peaking  roughly,  sunrise  and  sunset  occur  at  the 
imc  hours  of  tbe  same  days  i>f  succeeding  years  of 
>'•  days  each ;  hut,  of  cDurac.  when  leap  year 
>mea  in,  this  shifts  such  timoionc  daybackwatds. 
or  example ;  On  January  1st,  \WA,  Uie  sun  rose 
I  London  at  Hb.  Km.  a.m..  and  act  atilh.fVJni.  pjn. — a 
jndition  ot  thing,  which  again  obtained  in  19S4. 
Hut  1884  was  leap  year,  so  that  at  the  end  of  ifib 
Jaysitwaslnot  Jan.  let,  18«a.  but)  Dec.  !<]>(  1S8-1, 
vhcu  the  eun  rose  at  Sh.  llm.  a.m.,  and  set  at 
<h.  ASm.pjn.j  while,  on  Jan.  Ist   of  the  onrrent 

voly    Hh.  8m.    ajn..   and    4h.    Ota.    p.m.     Thne, 
bough,   are    only    anproiimationa   to    the   actual 

.,. natanta  of    these   phenomena,  and,    tor  anything 

id  warmed.    It  speedily  I  iipproacbing  accuracy,  the  formula  to  be  found  in 

dnralue,  and  I  the  volume   and   on  tbe  page   of  the   EkolIBH 

J  HeCHASIC  referred  to  above  must  be  employed. 


EMOIISH  MEOHAJtlO  AUD  WOHLD  OF  BOIEMCE :  Ho.'y)80. 


Ooonltetiatu,"  prefix  all  tha  quuititlw  in  oolsmn 
T  I17  the  lun  -f- ,  Bicept  that  of  y  LeoDii,  wUah  ia 
— ;  tnd  is  uie  "  element!  "  for  Deoembar  glren  In 


%^4^^ 


of  ita  readen ;  bnt,  of  ooune,  M  "  Ram  Fitter " 
haa  asked  for  thn  loima,  I  will  glrg  It  to  him  on 
applioation.  bat  to  no  ouian, 

Perbapa  I  ahoold  lay  that  In  almoat  (Terr  jour- 
nal for  which  I  hiiTB  written  I  hiTs  invaijahly 
found  lomething  to  write  aboat  on  the  hydraulir 


CHAKIC,  of  whiohIanioiteo/(A«emy/r 
lori,  contaioa  much  of  m;  writing  on  r 
aak  me  where  to  pick  upon  any  particolai  tetters 
other  matter*  wonld  sntail  npoD  me  mnch  un- 

DOOfluary  troable. 
Of  Donns,  I  am  alwaya  ready,  willing,  and  even 

pleaaed,  to  give  information  to  any  one  leeking  it 


partinv  knoi 

jonm J  ia  the  fint  that  ever  I  wrote  for,  even  i 

iti  first  number,  when  we  little  expected  that 


page  !00,  all  the  qnantitiea  in  column  ¥  are  ta  be 
prefixed  by  the  sign  +■ 

Page  180,  first  oolnmn,  in  computing  thelatitodt 
•dale,  the  log.  of  nnity  (1.)  is  10-00000  (from  which 
log.  9«S9!T  u  to  be  anhtractad),  and  not  ]  9-00000 
aaprJDted. 

Same  page,  aeoond  colnmn,  line  !M,  make  x* 
Z  and  Ime  26,  make  ^  a  Y. 

In  my  neit  letter  I  ahall  tell  bow  a  solar  eclipse 
la  to  be  oompnted  by  this  method,  with  an  eiamp)  - 
fnU J  worked  out. 

Ohaa.  L.  Woodalde. 


A  METHOD  OF  BaUALISnia  THX 
TEIOXiratSS  07  SUPS  WHSN  USIKa 
AS  OUrZUCBBaiON   OONDBNaEB. 

[St06£.]— It  is  necessary  that  an  oil  immeni 
eondenMr  should  have  a  fairly  long  fucua  ;  othi 
wise  It  would  be  of  no  use  if  the  slip  happened  .  _ 
be  lather  thick.    Xf  the  slip  is  thin,  it  will  be 
tdimd  Impoetlble  to  keep  the  oil  contact  when  the 
Mindeliaer  is  in   focoa,  noless   you   increase  thi 


It  only™ 


nntof  u 


t  from  the  fact   that  tbia 


wonld  bi 


mof  B( 


;hly  niefal  medium  for  soientific  correnxmdence, 

icb.  In  a  great  roeaanre,  I  feel  myaeli  indebted 

and  to  ita  nomerons  writora ;    even  *a  "  Ram 

Fitter  "  hai,  in  your  last  laaue,  exprcMed  himaelf 

towards  me. 

I  will  abortly  send  some  more  experioienta  ;  but 
before  doing  so  1  would  prefer  making  a  tew  more 
te«ts,  with  a  view  of  ascertaining  more  of  the  relB- 
tionahip  between  the  heights  to  which  water  can 
be  forced  under  difierenL  heada,  sites,  and  length) 
of  trunk-piping,  which  I  espeoially  want  for  a  par- 
ticular purpoae.  P.  J.  Davlaa. 

[2(004.1— In  reply  to  "W.  A.  S^"  who,  on  p. 
lei  at  the  "  B.  U.,"  aaya  "  tiiat  wben  a  vessel  borale 
under  hydraulio  preunre,  the  pieoea  do  not  &y  oB 
,■  they  would  under  air  or  steam,  and  hence  the 
laluB  of  hydraulic  presanie  for  testing  boilen,  Ao." 
This  he  puta  forth  tor  (xanpaxative  pnipoaesi  but 


Of  soune,  there  b  a_  Ta*t  dillerciue  beinen 
Eating  boiler*  wltl 
-namely,  air — ant 

intiodDua  these  n 

PmS^  "  W.  A.  S."  wonld  be  inclined  to  say 
that  this  exuding  wat«r  from  the  boiler  may  be 
duo  to  the  elasticity  of  the  metal ;  if  so,  my 
answer  is,  that  I  hare  seen  the  same  phanomenm 
when  testing  the  ram  cylinders  of  a  hydnolie 
press,  eren  though  it  may  be  from  Sin.  to  l&in.  in 
thielmess. 

W.  A,  8."  refers  to  it  being  atiange  that  I 


I  have, 


D  this  infonuatlon 

_,        js,  and 

„_  Rama  in  the  year  It.-, „ 

Sohoola,  referred  to  thU  very  same  thing,  and  nsid 
the  identical  worda ;  bat  I  prefer  to  explain  the 
action  of  the  ram  working  -witk  heSTj  beat  ralves, 
it  being  all  that  an  ordinary  plnmber  require* ;  he, 
in  fact,  doea  not  require  these  phenomena  ea- 
plained,  and  for  my  part  I  prefer  the  heauy  bnt 
valve  for  omliiiuoiu  action  rama,  and  therefore  nT 
simiJe  explanation  ia  preferable,  and  to  dev » 
the  point  of  a  v^ve  working  on  an  entire  eloMl 


e,  as  to  whether  it 


metal  0 


givee  the  elasticity,  that  ia  easily  proved  by  l^ivs 
of  thin  and  thick  pipes,  which,  on  tenting  ant 
at  the  Boyal  Bngineera  s(±ool  at  South  Kenaingto* 
some  years  ago^nring  the  stay  of  the  sappers  u^ 
miners,  we  fonnd  that  the  recoil  was  the  aame  wnk 
all  dasaes  of  plpea. 

So  far  aa  regards  the  ram  working  with  si 
inner  valve  and  seoondary  air  chamber,  whiiA  wis 
the  case  with  "  Helting  Hechanic'a  "  rem,  I  «■- 
tend  that  this  is  not  wanted  in  the  qnestion,  aa  lb* 
question,  aa  I  understand  it,  haa  resolved  iladt 
mainly  into  what  is  the  real  oause  of  the  light  vain 
falling  against  the  statical  pre*  •—..•i-. 


is  inclined.  The  oil  between  the  eon- 
ilaasar  and  the  cover  glass  ia  anro  to  nnite  with 
that  between  the  cover  glass  and  ^jp,  and  then  the 
Mvar  glasa  falla,  upsetting  the  whole 
I  have  found  the  following  plan  t 
uirkblj. 

A  pwoe  of  glasa  lin.  aquare,  apon  one  aide  of 
which,  close  to  one  edge,  a  strip  iin.  broad,  ia 
fastened  bv  ahellac,  is  oiled  to  the  back  of  the  slip ; 
tha  ladge  booking  over  the  edge  of  the  slip  pre- 
vent! ft  slipping  down.  (Read  before  Q.  M.  C 
Nov.2Ttii,  ISSa.) 

Jjondim,  Nov.  38.  BdwArd  S.  Kelaon. 

ETDBATTUO  SAMS  EXTIiAHrBD. 

[26063.]— Is  reply  to  "  Ram  Fitter  "  respecting 
tha  notice  aa  to  where  he  can  aee  the  eiplanstion 


Court-road,  Kensington,  I  will  eend  bim  a  numbei 
id  the  paper  or  journal  wherein  he  will  find  these 
worda;—''The  reason  why  thcae  light  valve*  open 
la  through  tbe  fact  that  water  is  exceedingly 
elastic,  utA  when  it  ia  by  the  polae  valve  auddenly 
arreatM,  it  becomes  slightly  compressed,  and  re- 
bounds, which,  onita  recoil,  ulowa  the  valve  to  fall, 
or  here  a  partial  vacanm  would  be  the  oonsa- 
qnenoe."  Theae  worda  I  wroteortrfive  years  ago; 
but  1  cannot  aee  advertising  other  )oumalaorboolca 
Jd  ou  Esolibh  Uecbahic  to  satiify  one  01  two 


__   _    that  there    ia    a    wide  diatinction 

between  the  water  impounded  between  the  tralla 
of  the  trunk  of  an  hydraulic  ram,  and  that  of  a 
testing  machine  for  testing  boilers;  whereas,  in 
the  former,  the  water  is  compressed  more  st  one 
point  than  another — vis.,  at  the  waste  valve  head 
the  molecules  receive  their  greatest  proseure,  which 
preaaore  diminishes  aooording  to  the  length  of  the 
trunk  towarda  its  entering  point,  which  enables 
the  water  at  the  lower  end  to  contract  and  expand 
(if  expansion  moat  be  the  term)  in  ratio;  butwith 
the  hydraulic  teating  machinery  (ho  moleoulea  of 
water  receive  equal  pressore  at  all  points,  n-hicb 
makes  a  wide  difference  in  the  compsilng  of  tbe 
two  processes ;  in  bet,  there  ia  no  comparison 
whatever.  Beaidea,  If  ''W.A.S."  had  over  seen 
water  pot  under  severe  pressures,  such  as  from  two 
to  three  tons  to  the  square  inch,  or  even  that  of 
__ai_i__i  ._  tj^t  boilera  aa  in  the  accompanying 


ind  every  pan  :if  the  m-^hinery,  pipea, 

to  be  aoonrat«ly  tilled    .  ith  water.  Now, 

just  shut  the  cock  Q,  and  1  ipen  1  n>- aii-oock  H, 


and  boiler  tc 


the  aooampanying  diagr.ini,  w''i.ii  the 
under  preasore,  and  notW  thtt^kni ling  the  handle  A 
to  be  kept  atationary,  mb-:  th>  ■  "'.  Q  to  be  clcaed ; 
yet  a  good  drop  of  WUer  mlf  d.jnd  to  oomeout 
at  the  air  oook  H,  wht.'b  .  > .  definitely  that 
—  ■  -  -      ■-  •  ,^  too,  wlthont 


d  have  na  baliere. 


ct^i'itid  reaaon  oroanse.  Keep  to  this,  and  thennj' 
'itiUnatory  answer  I  Will  atand  by,  sjid  more  tko 
his,  heyoiCd  the  ahadow  uf  adoubt  will  piuveit  by 
,h(  Dse  of  lead  pipea  from  Jin.  in  thickneaa  to  the 
nch.  I  apeak  of  lead  pipe;  as  (hey  are  conaidend 
lury  inelastic  in  comparison  with  other  metals. 

tv.far  SB  regards  the  backing  wat«r  frcsn  ths 
Lir  chamber  valve  assisting  the  recoil,  I  have  navK 
mi  f  questioned  that  point,  bnt  on  theeuntraiyMal 
;hi  Kg  words,  "  that  thia  in  badly-made  rama  is  ef 
::< .  t  importance,"  and  in  order  to  fncilitate  tk> 
,.  :  m,  John  Blake,  in  tbe  year  ISHO  tn.ka  fata^ 
i  I  1  proaesB  for  asaiating  this,  and  be  slataa  ia 
I  I  •  patent  as  followe,  when  speaking  of  thena'a 
.  t.in:  "Some  of  tbe  water  enters  the  air  vtsfd 
ii;iil  compresses  the  air,  the  elastic  force  of  wUih 
fiirtes  down  the  delivery  valve,  and  cansea  lh» 
ivutornnder  thevalve  to  recoil"  ;  surely  this  ahoal^ 
hf  Litken  for  what  it  means. 

Sofar  as  regards  the  heavy  wBSt«  valve.  I^^ 
1-Li..i  them  weiahing  over  a  hundredweight,  ^V 
ih.-i-  work  exceedingly  well,  hot  there  are  vei^^  ^ 
IM-iijile  who  can  manaj^e  to  make  these  heavy^^  *, 
ii>  work  "  softly,"  which  is  the  desideralaiw*^^, 
iillnined;  they  either  make  them  so  tli^^^W  ^* 
niU  not  rise,  or  that  (hey  knock  tha 

Has  "W.  A.  8."  taken  into  m 
the  water  in  the  tnmk  of  a  ramaol 
of  impulsa,  like  a  oonioal  sprinf  F 


A 


V 


'BC.  4.  1885. 
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lOOMBINATIOH,  «i:JI]B-SEaT. 

B06fl.J — I  WAS  miUJh  ^tified  by  the  tenor  t_ 
J.  L,'»  "  report  on  thi*  now  deiign  in  ■lide-reat* 
DOT  Uass  Dt  Not.  aoth.  1  aabnuttcd  this  nar- 
ar  oae  (which  had  been  nuul«  for  ui  order),  to 
J.  L.'a '  critii>isiii,  bemiua  I  knew  that  he  vti 

Cint«reirted  in  anything  pertoiniag  to  lalhe> 
the  work.  Hs  bu  cotrcctiy  deicribed  m} 
ct  in  deugning  it.  to  be  the  euy  ttansfonnation 
light  metal- turning  reat  into  one  aoitable  for 
mental  work.  I  un  cot  a  maker  of  ornamental 
«  and  applianeeB  to  any  great  eitent,  hut  ham 
ned  myself  to  the  manoiaotnre  of  auch  tools 
a  reqaired  by  the  amateur  and  profesgio-nnl 
eer  ;  hence  it  may  be  that  objectjons  may  bo 

by  aome  eiperte  to  certain  parte  of  the  de- 
a,nd  it  any  aueh  will  kindly  give  their 
I,  I  ahuli  be  very  glad.  Ac  objeotion  which 
/esitimatelj  be  raiaed  ia,  that  after  a  few 

■wear  for  metal  work,  the  lop  leading  lorew 

vroaJd  have  k>  maoh  "  play  aa  to  be  eom- 
ty  VMlMt  fia  Ona  adjatbnnili.  Suppoaing 
»**•  OM«k  it  would  be  potaible  to  over- 

"■■Bawlly  BT  nlMiiu;  a  resnlating  i«rew 

—  '^^'.^MXiiaTot  the  ton  illdth  drtaoh- 

T  u  tha  pillar  qta  Mlib  the 


chnngc  wheels  ia  optional.  It  waa  my  main  idea,  in 
pluiing  the  leading  aoiew  thoa  in  front,  to  provide 
fur  a  large  change  wheel  for  very  fine  scraw- 
cntting,  or  for  self-acting.  I  believe  no  other  reel 
ill  cnpable  of  effeotiag  thia,  owing  to  the  neamesa 
of  the  screw  to  the  laUie  bed.  Mention  ia  made  of 
the  theoretical  disadvantage  of  the  acrew  polling 
on  one  aide  of  the  slide.  1  admit  the  theory,  but 
the  practice  ia  common  enough — all  aorew- 
cutting    lathaa,  almost  without  eioeptioo,  being 

Ab  the  general  appearanue  of  theie  reata  may  be 
a  matter  nl  interest  to  your  readen  I  aend  photo- 
grapha  of  one  ahowing  it  aa  for  metal-tonung  (Fig. 
1)  and  for  oraamentJ  work  (Fig.  2).  I  may  men- 
tion that  I  have  pattenu  for  ail  siiea,  from  Slin.  to 
Siu.  rests,  and  shall  be  pleased  to  let  any  of  your 
readers  have  castidgi  frMn  them  if  they  would  like 
to  make  for  tiiemaelveB.  W.  8.  Brown. 


OUTTBBfi   AND   OYBBaBAOS. 


[ZfiOOfi.]— I  BEBtojoin  "P.  A.  M."  (28019)  in 
oping  that  ve  may  bear  further  from  F.  Bakar. 
^'defeet "  differs  from  Uiefonuer's. 


and  Iuumi«rii]|;  the  ready  use  of  the  slide  for  faed- 
ing.  "  F.  A.  X."  remarks  on  the  probable  noiM  of 
toothed  gearing  at  the  high  speed  mentioned.  It 
baa  oft«n  ooenired  to  me  that  the  use  of  eithar 
frietional  or  apintl  gear  in  these  oaaea  would  b«  of 
advantage,  at  aeeuing  quiet  and  smooth  motioB, 
and  I  ahoDld  mneh  like  to  know  if  either  haa  been 
trleA. 

"  A-,  Liverpool "  (57784)  asks  as  to  the  reapeot- 
ive  merits  of  chain  or  rod  coDuection  between  the 
crank  and  the  treadle.  I  may  mention  Uiat  I  asked 
thia  question  lately  of  the  manager  of  Whitworth'a 
London  office,  and  he  gave  a  decided  opinion, 
founded  on  experiment,  in  favour  of  chains, 
properly  fitted.    I  believe  a  very  smooth  motion 

3'  nt  be  had  by  the  ase  of  eccentrics  and  large 
eya  on  the  treadle,  connected  by  endless  stml 
bands,  as  used  on  the  "  Otto  "  bicycle. 

There  are  two  points  as  to  which  I  shooldlika 
to  have  the  opinion  of  "the  talents."  The  firtL 
whether  a  gnt-band  or  a  flat  belt  is  best  for  a  4{ 
screwing  lathe;  and,  second,  as  to  the  roller  or 
drum,  which  "  bulks  large  "  in  most  deaigna  for  an 
overhead. 

Its  only  merit  seems  to  be  that  it  permits  a 
mOTement  of  the  band  following  that  of  the  alida- 
reat — a  movement  largely  impeded,  however,  by  the 
filed  gnide-|>ulleya. 

Its  dements  appear  to  be  that  it  limits  the  range 
of  speeds  available,  and  that  it  most  afford  a  very 
poor  grip  to  a  round  baud.  The  last  objection 
mig^t  be  overcome  by  the  use  of  a  belt,  as,  e.g.,  on 
the  elaborate  overhmd  illustrated  by  Tangye  OD 
their  amateur  lathe ;  but  thia  involves  dnrnij 
pnlleys  on  cutter  spindle,  and  more  aconrate  lining 
of  the  pnlteya  to  prevent  the  belt  jumping  off  than 
ia  necessary  with  a  gul-band.  The  jomts  of  a  belt 
also  most  be  sewn,  to  insure  smooth  running  over 
gnide-pnlleys. 

On  all  these  accounts  it  seems  to  me  that  a  cone 
pulley,  sliding  on  a  grooved  shaft,  would  be  prefer- 
able to  a  roller. 

I  had  written  thus  far  before  reading  "  Trebor'a  " 
letter  (2B036).  I  see  he  uses  the  aliding  pulley  I 
anggeat  above,  and  altogether  has  a  very  neat  gear. 
I  should  have  thought,  though,  that  the  work 
would  have  been  in  the  way  of  (he  horiiontal 
eoida,  nnless,  indeed,  his  cntter-frama  ia  a  very 
tall  one,  and  that  the  driviug-pullev  would  have 
scarcely  had  suffioieut  grip  of  the  cord  for  a  heavy 
cut,  especially  when  using  the  guide-pulleys ;  in 
which  case,  if  I  understand  it  rightly,  the  conl  can 
only  touch  about  a  Gfth  of  the  driver's  circumfer- 
ence. What  sort  of  work  does  "  Trebor  "  aooom- 
pliah  by  the  aid  of  his  gear  ! 

Nov.  28.  F«bw. 


"A.,  UTBB- 


but  that  siie  reiinirea  three  ants.  None  ot  the 
other  difficulties  that  you  are  apprehenaivo  rfhave 
been  experienced.  F.  Bnkor. 

LATHB   HATTEB8,  *o. 

68.1— I  AH  very  glad  to  see  "Lathe  U 

■      -"--aio.     I  hope  '"Trebo-" 

o  contributed  such  : 


twoextvft 
e  shaft  O, 
'  (he  bud 


most  be  more  friction  than  e 
described  by  Mr.  Ktsus,  since  there  a^ 
oentrea— (hat  of  the  idle  wheel  H  on  t! 
and  that  of  the  pulley  D.     I  should  fea 

Id  slip  on  the  cast-iron  driving  pnllBy  uu  uiut 

.  then  the  jib  is  in  use,  as  it  then  appears  to 
itmbraoe  but  Jth  of  the  circumference  of  that 
pulley.  The  hmt  about  the  whipoord  band  I  ap- 
pieciata,  as  I  have  notioed  the  jar  of  the  riM'Tig 
iurak  and  eya  on  my  band  niaiki  the  work. 
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I  uu  interiutcd  (o  lieu  Hr.  Wenhuu  prsfan  tbe 
(wine  inn  averbBiid,  ud  beliare  that  "  J.  K.  P." 
uidmach  thoiajne;  but  ueithei  ot  iheie  geatle- 
tnendoomunenUl  vcirk,uid  the;  do  not  feel  the 
milt  of  greater  ipecd.  In  the  HoltupSel  form, 
vhen  flatmg,  the  barrel  mult  lurely  be  horiiontal  j 
Uien,  tinee  the  left-hand  end  of  the  ahaft  mnit 
remBin  at  a  fixed  height,  «a  rnoit  the  right-hand 
and.  What,  tbcn,  will  happen  if  the  len^h  of 
abort  band  does  not  luit/  Is  there  required  a 
Hparate  short  bund  for  each  cutting  frame  ?  Per- 
hap*  aomeone  who  <ues  the  HottLipfiel  overbaad 
win  kindly  enlighten  ni? 

I  have  jost  bven  cutting  a  brau  irheal,  and  fully 
umreciite  the  heavy  apmdle  illnatrated  by  Itlr. 
Wenhiun.  1  found  a  great  ipeed  rerj'  important , 
kt  1,600  leT.  it  U«k  about  three  mmnta!i  tii  get 
throagh  a  tooth,wbii>t  at  11,000  oqIt  half  a  uiiauto. 

Hr.  Brown's  elide-ieat,  deurihed  by  "  0.  J.  L.  " 


1  think   verr  good  and  ingenioni.    It  wonld,  Ui) 

"     '  t,  bo  well  to  have  a  aecund  "  preciiion  "  screw 

B  the  ordinary  long  screw  when 


doubt,  fa- 


doing  ornamental  turning.    The  lei „ 

And  stop  action  seem  verj-  good :  the   oid;  tiling 
wanting  is  the  beigbt  adjnatoient. 

I  think  "  A,  Liverpool,"  must  indeed  have  re- 
farred  to  oarpentdrs'  squares,  and  that  "  0.  J.  L."  is 

S lite  right  in  aaying  *'if  the  square  is  inaocurate 
s  reiiut  will  l>c  t^e  same,"  whether  you  eqnare 
■U  the  way  round  or  half-way  round  each  way ;  in 
either  cane,  wherever  yon  meet,  you  will  &nd  the 
enor  of  the  sqiure  multiplied  by  four:  the  only 
difference  is,  that  if  jou  work  both  ways  ronnd  to 
the  back,  yon  can  "  split  the  difference,  and  so  get 
the  back  parallel  wic^  the  front.  F.  A.  M. 

ULTHE  SATTBBS.— To  "F.  A.  H." 

[2S0il9.]— We  have  ntver  had  any  difficulty  in 
adjusting  the  pulley,  as  it  will  awing  noorly  all 
TODnd.  The  bevel  wheels  are  of  steel,  such  as  are 
tued  bir  sewing-much  ines.  It  is  nndiir  coneidoration 
lu  substitute  guide-pulleys.  The  spindle  is  only 
fin.  diameter,  and  the  cutl*rB  aru  lin.,  su  yon  lec 
It  would  not  do  to  nlot  the  spindle  ;  oo  difficulty  ia 
aver  experienced  with  the  cutl«rs. 

The  above-mentioned  wheels  are  rather  noisy  ; 
bat  not  so  much,  considering  the  amount  of  work 
Udoes.  P.  Baker. 

[!5O70.]— To  "  O.  J.  L.."  ai  well  a»  to"  W.  8.  B.," 

I  may  mention  that  whet  I  bad  in  view,  anent  oar- 
pentem'  squares,  wan  that,  in  my  eiperience 
amatenrs  usually  coiuLder  that,  when  thflypurohase 
s  square  in  an  ironmonger's  shop,  it  ia  tmo  to 
bagin  with,  and  will  alurays  remain  so,  wheceia  in 
practice  it  is  constantly  getting  knocked  about  and 
tnmblcd  off  the  bench,  and  therefore  requires  t«  be 
ofi«n  tested  and  trued  up  in  the  manner  which 
"0.  J.  L."  describes.  Any  flywheel  ought,  i 
opinioi),  to  be  balanced;  but  what  I  ubjcct 
unbalancing  it  altogether  in  order  to  cause 
oome  to  rest  off  the  dead  centres.  The  connecting 
rod  that  I  prefer  to  the  chain  and  pulley  affiled  to 
treadle,  has  its  hook  nhajjcd  nearly  aquare,  with  the 
comers  rounded  off,  and  its  inside  filed  up  an  a  pa. 
of  Vain  a  aercwstock  are;  then  a  piece  of  lignui 
vitte  similar  in  appearance  tu  one  of  the  dioa  cii 
■aid  sctewstaoks  in  litted  into  these  V's,  and  ii 
Almost  everlasting;  of  cimne  it  only  embrace! 
half  the  oircuQifereni.-e  of  crankpin.     I  i 

mention  a  wrinkle  for  some  of  onrwood- 

having  a  *■  Cushman'a  self -centring  chuck,"  and 
wanting  to  turn  np  a  wooden  disc,  lent  the  bead 
off  a  coarae  im,  wood  screw,  fastened  thi 
ehuck.  bored  a  hole  in    the    centre   of  < 

t  three  jawa,  and 


A.,  Liverpool. 


IJATHE  OTEBHEASS. 

[;;i07I.T— "TllMUOn"  has  described  an  overhead 
of  which  I  hope  o[>iniiins  n-ill  he  given,  hecausc  it 

has,  as  is  claimed    '--'' '    - 

which  commends . 

to  Uie  endless  curd  which  ilri 

drills.    1  sec  great  advantages  in  this    

jng  to  have  hook  and  eye,  and  being  always  ready 
at  a  mcment's  notice.  Hooks  and  ey<«  du  not  rur 
well  over  small  pidleys,  as  we  all  know,  and  the 
spliced    and  waii'd    whipcord  is    just  the    thing 

well  like  the  nptxr  tennion  rod.  but  I  dare  say  il 
answers  its  pnrpose.  Keeping  the  revolving  shaft 
low  down  will  add  much  to  the  steadiness  of  the 
whole,  providsd  the  cord  is  not  in  the  way  of  an;- 
thing  when  in  that  poaition.  The  almost  universal 
adoption  of  the  overhead  shaft  in  ita  higher  placf 
Instead  of  lower,  makes  me  think  that  there  ar 
certain  reasons  for  adopting  that  poaition  known  t 
practical  ornamental  turners ;  beeanse  otherwise' 
there  can  be  no  qaeation  that  the  lower  the  shaft 
is,  the  leas  vibration  will  it  prodnce,  and  tlie  moi 
rigid  will  he  the  apparatus.  The  corda  are  moi 
ont  of  the  way  of  one's  head,  too,  in  the  poaition 
shown.  The  secret  of  the  novel  anangemsnt  of 
audleas  ooid  lies  evidently  in  the  lue  (^  (he  fast 


and  looae  pnUeya,  and  this  is  a  very  ingenious 
Arrangement,  The  length  of  the  endless  cord  is 
ixinstant  for  all-sized  pmleya  of  apparatus,  while  it 
would  be  easy  to  augment  the  weight  when 
desirable.    The  plan  appears  to  me  excellent. 

I^THB  7I,TWHBBIS. 

[4'.072.]— Not  having  Vol,  XXVII,  I  cannot 
■efer  to  ''D.  H,  G.'s"  remarks,  as  suggested  by 
'  H.  C.  B."  II  appears  to  me  that  makers  of 
madiine  tools  work  entirely  by  rule  of  thnmb,  as 
many  lathes  are  rendered  nselesa  by  the  standards 
being  too  light.  It  may  be  that  I  have  never 
-orkcd  a  properly-balanced  lathe,  for  I  am  always 
^minded  of  a  lame  borso  when  treadling  fast. 

Regarding  the  centres,  1  suppose  they  are  not 
uned  to  the  correct  angle,  or  perhaps  the  crit 
rith  which  the  air  here  is  heavily  charged  at 
mes)  gets  into  them. 

I  do  not  think  there  can  be  any  objection  to 
hardened  split  steel  bearings,  as  mentioned  in 
querj'  (67005),  as  the  old  German  lathca  which 
were  formerlv  fitted  with  split  braas  bearings  are 
aow  being  refitted  with  mandrels  and  split  parallel 
bearings  of  hardened  steel.  Host  of  the  mandrels 
'-ivc  smglc  bearinin,  with  conical  tailpin. ' 

There  is  a  mistake  in  my  letter  on  p.  305,  in  the 
middle  of  the  inth  line  from  the  top,  21in.  being 

inted  instead  of  '28.  A.  F.  Bhaiaapaar. 

Luttiehanstraase,  H  HI-,  Dresden,  Nov.  28. 

TBTTEIKa  W  BCBBW-TKBBASS. 

[■2.">07-'!.l— I  WAB  much  interested  with  the  dis- 
-  jssion  which  toolc  place  a  short  time  ago  in  the 
Bnolish  Mechanic  on  the  making  of  accurate 

_  riah  to  bring  before  your  correipondcnlB  the 
following  method  ot  giving  the  &nal  trne-up  to  a 
icrew-thread. 

Make  a  frustrnm  of  a  cone  of  the  same  section 
IS  the  V-toul  used  for  cutting  the  thread.  Use  this 
a  the  lap,  say,  with  the  ordinary  drilling  spindle, 
.-nounting  the  latter  in  the  slide-reat  with  its  centre 
the  same  height  as,  and  its  aiia  at  right  angles  to, 
the  lathe-centres.     Charge  the   lap  with  bort  or 


Will  someone  give  a  few  hints  on  the  following, 
including  circulor  and  straight  work  ?  I  never 
seem  able  to  equal  the  polish  obtained  by  the  best 
makers  in  brasswork,  no  matter  how  mnch  time  I 
spend.  Hare  especially  when  the  work  is  lacquered, 
and  I  have  need  oil  to  moisten  the  polishing 
medium.  Then,  again,  with  ebonite,  1  cannot 
obtain  the  beantifal  gloss  we  aec  on  good  work. 
What  are  the  mediums  used,  and  best  means  o£ 
applying  them  ? 

I  think  a  few  hints  on  anl , 
pointing  out  the  pitfall^  as  "  0.  J.  L."  has  done  so 
well  in  enpentry,  would  be  useful  to  many  more, 
besides  myself,  who  wish  to  make  their  home-made 
apparatus  link  decent,  if  the  Uditor  would  kindly 
make  room  for  them.  8. 

OOUBTBOUS    (F)    OBITICIBH. 

[io074.]— I  BEGUET  to  find  that  Hr.  Edwin 
Holmes  (letter  2ju34,  page  2l>0)  should  bo  far 
forget  himself  as  tti  indulge  in  such  personalities 
as  those  ezpiesscd  in  the  last  paragraph  of  his 
letter  in  t<^day'a  EKQLISU  HECIIANIC.  Jf  my 
asauianec  in  letter  2-Vii7  was  not  sufficient  for 
him.  then  I  am  very  sorry  for  it.  After  this  un- 
called-for eihihition  of  feeling  by  Mr.  Holmes,  1 
decline  to  hold  any  further  communiuatiun  what- 
ever with  thatgentJeman.  W.  8.  FTonka. 

Liverpool,  Nov,-i7. 

TO     MB.     HOZ-KBa. 

[3'>0;fi.3— 1  HOPE  Mr.  Holmes  does  not  eipect  me 
to  reply  to  his  cavilling  and  jeering  commeate  on 
my  letter.  When  he  ceaaea  to  ape  at  beingwitty 
in  order  to  make  others  look  foolish  ho  may  be 

I  think  Mr.  i'ranks  ha»  very  justly  described  his 
mode  of  handling  correspondents,  and  Hr.  H.  hi 
well  earned  the  m  '  '    " 


mnch  indebted  to  b 


diameters  on  a  planet,  ita  image  ia  lOO  time*  larger: 
by  using  another  eyepiece  ot  2W  power,  the  imif,- 
la  100  diameters  larger  tlian  before,  or  it  ii  JVi 
msgniEed  ;  that  is,  it  subtends  an  angle  200  tinif  ^ 
larger  than  ita  real  diameter.  This  u  not  Ki  wits 
the  stars ;  but,  as  I  said,  the  image  of  a  star  re- 
mains praeticaily  the  same,  nomatter  the  tel«o)pe 
or  power  nsed.  But  surely  "J.  C.  L."  ought  sod 
does  know  all  this. 

1  am,  as  Mr.  Ferguson  auppoaes,  reiy  gratified 
to  know  of  the  kind  and  encouraging  eipreasion  of 
one  eioellent  and  lamented  friend,  the  Rev.  Pre- 
bendary iWebb.       It  is,    indeed,  by 

-nlitary  instance,  for  I '■  =-- ' 

_indness.  I  am  gratelai  in  saying  toe  i»mc  ui 
his  friend  Hr.  With,  who  is  not  unljan  eiccUrat 
irtist,  but  an  excellent  and  noble-minded  man. 

Widford,  Nov.  aoth.  Q-  Oalnr. 

3CBL,TIHO    POINT    OF    AXTTIDHI'IJK. 

[2507li.]— It  will  be  news  to  moW  of  yodr 
.-eadoTS  to  leom  that  the  melting  point  of  a  nuM 
depends  upon  the  size  of  the  piece  uaad  (lette 
aSOJa);  of  course,  a  larger  miantilf  of  heats 
needed  to  melt  a  larger  piece  of  a  mntal,  bnt  Ot 
of  the  piece  has  nothing  whatever  to  do  wift 
ttmprratnre  at  which  it  melta.  "  B.  C.  B.';  ■ 
quite  correct  in  his  stata 

Toint  of  Al  lying  betweet 

nd  I  am  not  at  all  surprised  that  he  has 
is    plates.      According    ■      " '■'—    " 


the  name  of  a    carjiiag  liyrwrcritic. 
C.L."mcani  by  acnding  Mr.  Knott's 


with  my  at 


t  tbat  I 


I  suppose  Mr,  Knott  was  eiperimenting  on  the 
spnrioue  diaca.  I  don't  know  the  article  quoted  ; 
and  he  shows  that  by  reducing  the  aperture  the 
spurious  dise  was  enlarged  about  one  diameter. 

"J.  C.  L.  "  (unlike  Mr.  Holmes)  treats  a  corre- 
spondent respoctfully  and  without  mean  jeering, 
and  su  merits  reapectful  reply- 
To  be  brief,  we  cannot  magnify  the  stars.  Small 
apertures  ahow  the  spurious  disci  larger  than 
large  aperturea.  We  do  not,  .v  with  the  nlanela, 
Ao„  see  the  real  body  and  magnify  it  directly 
aoobiding  to  the  power  of  the  eyepiece  niad.  Foi 
instKioe,   if   jron   tue,  »»f,   an  ayapiaoe  od  100 


and  It 
LS  mdld 


700° 


BAI.L  BSASINQS. 

[25077.]— Ah  the  properties  of  ball  1 
!cem  to  be  at  present  under  consider) 
jhould  like  to  say  a  few  words  on  the  snhjfR.  I 
Mr.  P.  IbatHin,  in  his  letter  in  the  "E.  M.  Iw  I 
week  (No.  250201,  fumiahes  eeveral  good  rewbl 
for  the  profitable  adoption  ot  ball  bcaringi  E " 
cycles,  and  states  their  advantacee ;  but,  ii 
opiniim,  be  baa  neglected  a  very,  perhaps  ihi 
important  feature.  About  a  year  ago,  I  »i 
letter  in  the  "  E.  M."  on  the  subject,  and 
tinned  the  following  advantage  as  one  of 
moat  important  properties,  and  aince  then,  I 
come  to  consider  it  a  far  more  important  nu 
It  ia  thia :  A  cycle  frame  cannot,  of  oonrae,  fn»  ■ 
absolute  rigidity,  and  thus,  it  any  frame  ext«i>(| 
lupporting  a  bearing  be  somewhat  distorted  li 
■  to  the  other  ports  of  the  irua:,  the  ui 


bearings  bo 
increase  of  friction  will  lie  enomioua, 
bearings  will  tend  to  "gall."  On  the  Other. 
if  the  bearings  be  hall,  then, 
touch  the  axle  round  a  circle  (th(.  . 
and  not  a  cylinder,  any  distJirtion,  as 
will  only  convert  thia  circular  trace  into  1D< 
whose  two  diametert  are  nearly  (very  nearlv((f 
and  thuB  the  preaanre  on  the  balls  as  thevi 
niund,  although  increased  at  various  parts  «i 
circle,  is  nut  excessively  ao,  aa  with  plain  b«BI 
This  is  of  eapociid  importance,  in  my  opiai* 
the  caau  of  tile  frame  e.ttcusiinis  (in  a  tricjW 
carry  the  pedal  ahnft,  as  these,  in  many  '      "" 


eilective  triangnlation.    InM      ^ 

tricycles,  when  conaiderable  force  ia  being  stM      ^. 
to  the  pedal,  these  extensiona  will  be  tees  tsH        r 
and  in  some  machines  this  beading  slacbwi 
chain.     It  these  crank    bearings   were  plii^i 
doubt,  the  eitra   force   required    would  it*      ^. 
appreciable,     Manv  people  talk  ottheeMfp      t. 
of  their  plain-bearing  bioyclcBi  but  I  thinkai 
be  found  that  their  bicycles  have  iiJidtai 
arc  otherwise  much  heavier  built,  ih)  as  to  be 
able  to  reaiet  bending    and   torsional  atret 
also  think  that  it  the  li'lb.  racers  of  tbs  1 
day  ware  fitted  with  plain  bcaiiiigs,  the  "-j^ 
disl/.Ttion  ot  the  forks  would  make  it  impo* 
to  attain  the  [irosent  great  rnto  of  speed. 

A,  "W.  IKanton,  Cit 
27,  De  Dergh-strcet,  Uardilf. 

ooKPOxnirD  i.ocoiiotxtb& 

[a.iOTs.]— Heuf.witfi  I    Bond  a  ikrtdi^     j^' 

oompoand  gooda  cnaine  whieb  is  iiowbciD|)^j^u'.^ 
Crewe,  and  ia  inleuded  for  main-line  wott 
wheels  A  and  B  are  coupled  (at  ahown  in  A 
and    are    driven  by  the   high-prcatuie  tap 
The    pair  of    wheels  F  arc  driven    blWl 
preaanre  engine  E.     The  tank.  G,  wOlW 
Rollons  of  water,  and  is  to  be  &tt«d  viUi  a 
bottom  piok-up.    The  leading  ^j,  — jn  h* 
as    in    the    express   comp>am|^      Thl  7 
weight  on  the  wheels  F  wiU  h.  » 
coupled  wheels,  AB.  ?4  to—    ^ 
more  tender  goodsengines 
Mr.   Webb   haa  also  ooi 


v^^ .: 


Dec.  4,  1885. 


ESGLISH  MEOHANIO  AND  WORLB  OP  SCIENCE!  NO; 


i;ifeo. 


7fs ClJ 


eeled  tank  engineti  foi  Hetropaliti 


An  angino  of 
I  tTpe  ahoiild  Bii«wer  woll  on  ths  Heiro- 
Ltan  Railway,  irhioh  Kbouodi  in  enrveri — e.g.. 
letmiaster  Bridge,  the  Mnnaiun  House,  Uuuu- 
^t,  Knd  between  Earl'i-cuurt  and  AddiBon-roiid. 
unld  pune  maxif  JODro,  but  theMwil!  suffice,  nod 
'One  who  hiu  beea  mt  on^  of  the  citjLtioii£ 
iitioned  mntt  bava  noticed  the  noiio  theordinair 
Cmpolitui  engines  mike,  vhile  the  compoand 
.1  pHMBB  round  the  ciirvea  eomparatively  tilBntlj'. 
my  (ketch  I  have  not  given  tho  valve-gCAr  in 
ajletn  avuid  complii-Aticm ;  but  should  any  re.ider 
uire  further  infotnmtion,  I  shall  Iju  plcnnod  to 
d  B  sketch  of  it.  d.  D.  Seaton. 


'  may  be  made  by  BOldoring  the  broid  bnea 
d  of  a  carpet  mil.  or  of  an  "ornamental  nnil," 
■ho  head  of  a  wood  acrow.  Iti  point*  nhiiuJd  bo 
nded.     Both  Bi^rcws  to  be  broBi^. 

aiatton. 

.  NSW  apijAna.tic  pocket  LBNS 

35080.1— Will  you  allow  toe  in  tour  eolnmna 

ketlenihronghtout  bj  Zeua  irfjenai'  Ihrnc 
n  mnch  intcronted  in  simple  nuLiuicopLi  fur 
le  yeara  thw  new  lens  whioh  I  haie  put  to 
cii^  teata  la  the  best  1  ha>  c  }  et  eeen 
Ixtremc  field  jin  of  which  |^in  la  flat  power 
Compare  Zeias  Steiuhcil  or  same  power  field 
.,  of  which  Vgin  is  flat.  Aa  Zdih  tnakea  u 
nbei  of  different  pockt  t  Icnacs,  I  acnd  cataiogui. 
.(I27)furidenUEcatii>n 

Zdwardi  U  Helaon. 
Jot.  28, 

BL  S.  A  L.  SINGLE  ENOTNES. 

^fiOai.]— 1  WAS  glad  to  eeo  in  your  last  week's 
■e  [Utter  SSOS'J )  tTiut  Mr.  Tnmcr  <nUs  attEution 
the  M.  3.  £  t.  7ft.  e)n.  aingle  engines.  Your 
ders  will  not  fail  to  notice  that  there  are  at  vcral 
^arkable   points    in    them.     The    wheel    bane, 

10  tooH  IScwt.,  and  gives  the  engine  n  anmcwhat 
mped  appearance;  one  would  have  expected 
it  on  a  line  abounding  in  enrrea,  liks  the 
B'  ^  L..  a  leading  bogie  would  have  been 
Med,  aod  tho  driviog  wheela  pliicfd  further 
L  The  weight  on  the  driving  wheeln,  17  tons 
wi~,  is.  I  believe,  the  greatest  ever  put  on  one 
I  af  wheela,  the  O.W.  and  QJf.  8ft.  ainEles 
[m  s  ton  an  J  a  half  leu ;  ounieqneDtly.  ilip- 
r7  •'■doeed  to  a  minimum,  and  on  n  greaay  rail 
P  ■         If  >4  •«>;_  at  the  atart  mnoh  qnloker 


'&S^i 


ntin.,  which  would  have  given  a  tractive  force  of 
Sn-Hlb.,  eqaal  tn  thnt  of  the  QJS.  RfL  ainglea,  and 
more  auited  to  the  weight  of  the  enginej.     [The 


ited  to  the  weight  of  the  engine).    [Th 
r.  7ft.  Gin.  EingTes  have,  I  believe,  18(11 


0  far  the  work  tb»t  Mr.  Snorf  a  enginei  hav< 
to  do  has  been  mmtly  light,  and  I  have  oh- 
'ed  that  with  their  uaual  load  of  aii  coaches 


fairly  level  rosd.  they  run  at  about 
miles  per  hour,  or  a  triSe  under — e.g.,  Dnnaton  to 
Ifith  mile  post  (C.L.).  10  miles  in  lOj  minntea: 
Sankcy  to  St,  JameB,  Liverpool  [C.L.),  1&  miles  in 
]6  minntes;  Tuxfurd  to  Borkitone  [GJI.1,  3-;^ 
milea  in  2'!^  mioutes.  There  ia  nothing  remarkable 
in  these  runs,  as  mach  snudler  engmes,  such  as 
L.N.  W.  "  Lady  uf  the  Lake  "  olua,  or  the  old  G.E. 
TfC  singlei,  do  Gimilai  work:  hut  what  the 
M.  3.  St  L.  engines  oan  do  with  a  heavy  load  and  on 
the  steep  gradients  between  HhetEeld  and  Man- 
cheater,  I  have  not  lind  the  opportunity  of  observ- 
ing; possibly  Mr.  Mnrlen  or  some  other  corre- 
spondent con  t^ow  light  on  tho  sabjeet. 

Lincoln. 


EEPLIES    TO     QUERIES. 


*,*  In  their  antuera,  CDJ-rrtpandmli  ari  ritpeet- 
fuSy  reqatitid  lo  nunlioH.  in  locA  mtlanct,  lie  iUlt 
and  number  of  the  guirl/  alked. 


"  Wen  "  is  wrong.  If  what  1  e  says  is  right,  thei 
the  weight  of  a  bnlance  wheel  is  of  no  importanci 
in  a  waleh.  It  is  the  weight  nnd  diameter  logethc 
which  regulate  the  speed  at  which  tho  spring  ea. 
move  it.  The  reason  why  ships'  instromcnts  are 
gimballed  horiiontally  is,  1  think,  because  the  up 
and  down  motion  uf  the  ship  mskes  the  weight  of 
the  parts  variable  relatively  to  the  ship,  this  varia- 
tion being  than  home  hy  the  bearings. — Leiceb- 


drops  in  a  liole  P  in  the  metal  of  the  gnn  (B).  On 
the  front  of  tho  block  is  a  copper  ring  (B),  whiuh 
is  angle-faced  to  fit  against  a  soft  iron  bush  C, 
which  is  screwed  into  the  A  tube  of  tho  gun  D ; 
tjie  ring  is  kept  on  the  seatine  by  screwing  up  the 
breeeh-scww  G.  The  breech-block  ia  prevented 
from  failing  too  low  by  a  eross-bar  at  M,  which 
rest«  on  the  right  and  left  edges  of  the  orifice  F. 
There  is  also  a  handle  K  forlifting  the  block.— 


^  thediamelcr  of  the  coupled  wheels  is  gi'     .   .. 

(Ift.  fiin.,  whereas  thev  are  rinly  aft.  The  dimen- 
eions  given  are  applicable  t«Koa.8I3— 832  (ordinary 
link),  and  also  to  SMil— 8-12  [Joy'e  valve  gear).  I 
"  "  ■  -  — '"  hortly  be  in  a  positir-  '- 
„  f  ^  rt  It*  !!,»  o4- 


hope  J 
Bulight 


— G.  H.  H. 


a  the  new  G.  S.  B.  7ft.  din,  single) 


of  Ste  balls  1i  not  sulSBient.  If  your 
small  boll  is  half  an  inch  in  diameter,  the  larger 
lught  to  be  nearly  2in_  about  {in.  to  I  (in.  f  ocmfiijt 
I  good  proportion.  If  the  coating  of  your  jan  >■ 
CO  high,  you  cannot  eipect  length  of  spark.  Do 
not  have  more  than  ['Oe-haU  the  height  of  the  jar 
coiered  with  tinfoil.— J.  W. 

[07757  ]— To  W.  H.  E»t«^  Coventry.— I 
cannot  pretend  lo  criticise  Mr.  Bdisun's  fotmula, 
and  I  csnnot  say  what  the 'Olil  represents.  The 
amount  of  current  that  a  wire  will  cany,  Tailea 
from  li.oaii  ampires  per  sq.  in.,  in  thin  wire*,  to 
l.tiOO  amperes  per  sq.  in.  in  thick  wires  or  rodn. 
Make  your  armature  on  the  auue  prineiples  u  the 
one  described  in  my  letteis  on  the  JID-ligbter.    Siii! 

withtl 

P.M.  yi 

osjl-iron  pole  pieces,  and  yofco ;  fr 

magnet  cores,  use  two  pieces  of  wrought  ir 

long  and  Sin,  in  diameter  i  wind  as  ■■•■■■■■-  ■~''- 

of  So.  lU  double  oje.    With  the  aynamo  so  eon- 

atmoted,  yon  will  obtain  110  volla  at  about  ],5W> 

revB.  per  minuter-W.  H.  EAVES,  Coventry. 

|677fi8.]— Plumbliiff  JofntB.- This  plan  [page 
Siifi)  seems  dreadfully  roundabout,  lleicg  short  of 
the  necessary  teeth  ia  hold  a  blowpipe  and  retain 
the  lue  of  both  handc.  I  have  several  yards  of  ^in. 
indiarubhcr  tubing  so  as  to  attach  to  the  nearsst 
gas-hnmer ;  on  the  other  end  is  tho  blowpiiH 
the  imaill  cap  removed.  Now  open  out  the  l_._  . . 
one  piece  of  pipe  with  the  taper  boxwood  ping, 
pare  it  clean  inside  with  a  sharp  knife  [keep  the 
end  down  while  doing  thial;  out  the  end  of  the 
other  pi|>e  true  and  tnpei  it  a  bit  with  knife  or 
rasp;  set  both  tightly  in  place  perpendicularly 
against  the  nearest  bench,  apply  a  pinch  of 
powdered  rosin,  then  take  the  lit  pipe  in  one  hand, 
the  solder  in  the  other,  go  all  uound  it,  and  the 
job  is  dons. — A.,  Livirpuol. 

[fi7SI3.]— arammo  Dynamo.— To  Mr.  W.  H 
Eavkb.— Your  machine  would  certainly  be  con- 
siderably improved  by  annealing  the  F.M's.  But 
at  the  same  time  vou  must  remember  thnt  a  largo 
shrinkage  takes  place  in  cast  iron  duiini;  the  pM' 
mss  of  nnnealing,  so  that  now  the  machine  is  Sited 
together.  1  do  not  think  it  would  be  practicable- 
Try  ciiupling  the  magnet-biirs  in  parallel  ate;  also 


withMlb. 


•ewith 


Coventry. 

r.'i7813,]~QiBiiuue    "DynAma.—l   am   obliged 
lo  Mr.  H.  W.   *leedham    tor  the  simple  rule  he 


osefultc 


e  of  onr 


electricians  ;  but  I  el 

me.  and  also,  dexpite  his  assertion  to  the  contrarj', 
1  still  believe  the  poles,  as  shown  in  my  sketch,  to 
be  correct.  I  have  always  been  led  to  believe  that 
the  N.  pole  of  a  magnet  was  similar  in  its  proper- 
tics  and  effects  to  the  N.  pole  of  the  earth.  Great 
confusion  is  caused  by  the  simple  fact  that  the 
north -p'linting  end  is  cominonly  railed  the  M.  pole 
of  the  needle,  when,  in  tact,  the  contrary  is  the 
case,  the'X.  pole  of  tlie  earth  attracting  the  S.  pole 
of  the  needle,  m  that  the  end  of  the  needle  which 
points  Co  the  north  is  its  S.  pole.  A  similar  con- 
fusion is  caused  in  the  case  of  n  voltaic  cell  by 
the  negative  plate  being  called  the  positive  polft 
and  the  negative  polo  called  the  positive  plat«, 
thus  asanmrng  that  the  respective  plates  are  -1- 
and  —  above  thcliijoid,  and  —  and  -t-  below  it.  I 
bono  this  enplnnntion  will  sotisfy  Mr.  Needham, 
and  that  in  fnture  he  will  consider  whether  he  is 
right  himself  before  ho  attempts  to  correct  others. 
— W.  H.  Eaves,  Cuventrj-. 

[5782ri.l—BeltiD8'.— Better  have  a  ruhbor  belt. 


[^782'.>.]— BollsT.— See   the  back  numbers  for 

— l: i..,j^  bettor  still,  rivet  your  iron  boiler, 

teat"  the  joint  with  spelter.  The 
iaf  0  pressure  depends  so  much  on  the  way  the  work 
B  done,  that  it  is  impossible  to  give  any  definite 
idea  of  B'hat  such  a  boiler  will  stand.— ESHA  R. 


1  lb.,   R   nnn^her    of    i 


sq.  in,  P 


ininote,  and  S  atcoke  in  feet. — ESSAB. 

r67S3ti.l— Store.— The  only  way  is  to  drill  or 
cut  the  piece  out.    Can  be  made  smoke-tight  by 

S inching  lid  down   on  ordinary  red  lead  packing. 
.T.  M. 

[67841.— BnmlnB   Kerosene   under   Stwun 
BoilerB,— Ken>sene     being    a    preparation    from 

Gtroleom — it  is  bnming  oil — is  not  likely  to 
used  under  steam  boilers.  It  is  the  dead  oils, 
creosote,  ic.,  which  are  used  for  the  pnrpose,  and 
they  arc  usually  injected  into  the  furnace  bj 
means  of  a  jet  of  atcun,  the  noiiles  of  both  sup}ilr- 
pipes  being  in  close  proximity,  but  at  about  right 
angles  to  one  mother.  In  No.  GOfl  the  querist  will 
find  an  illnitiation  of  the  sort  of  burner  used,  bnt 
tbere  ue  sevenl  modiScatioiu. — Nus.  Dob. 


ENGLISH  MECHANIC.  AND  WORLD  OP  SCIENCE  :  No.  1,080. 


rfiT84T.]-Black  OH  for  Hanieu.— Put  Soi. 
<«f  blKok  roaiD  into  ■  glazed  pipkin,  uid  place  otsi 
«  gentle  Ore.     When  melted,  ujd  3oi.  of  beuwai, 

aai  u  lOon  an  it  beoomea  liqnid  remove  from  tht 

Gre  tmi!  >tir  in  (tii.  of  fine  lamp-blMk  uid  ^dnuhni 
«t  PmuiaD  blue,  in  fine  powder.  Stir,  and  ado 
'turpentine  until  as  tbin  bb  required.  Applj  with 
»ns,  and  polinh  with  a  brush,  u  it  it  were  boot- 

bWklng.— Sa  bbas. 

[67860.]— Plumbing.— If  cinerist  cannot  refer 
to  the  praatjoal  artiolea  by  Mr.  DavieH  which  ap- 
peared a  few  lolumea  back,  he  sbould  procure  that 
l>rit«['s  book,  nhioh  ii  published  by  Spon,  1S£, 

8tr«nd.— S.  B. 


the  pi 

tion.— M  DN.  UOH. 

[GTg5i;.1— Faiiy  Lamps.—Tho  queriBt  shunl 
Wky  which  laraps  be  tneuDB.  If  Swan'a,  he  en 
obtain  all  particolarR'of  the  maker. — Nun.  Doit. 
.  [678H4.]— MaBaoto-BleotTiQ  MaoWno.— To 
MB.BUTTOXE.— Hate  looked  throueh  Dredge's, 
but  cannot  find  an;  mention  of  the  Yietorio 
maehiQe,  so  should  be  gliul  if  you  would  give  me 
more  exact  information  when  you  have  your  copy 
ietum«l.  But  yaa  recommend  teating  the  reaist' 
anco  of  the  armature  wfaiie  running  jfith  a  bridge 
.and  coils,  and  say  the  R.  is  very  different  while 
running  to  when  it  ie  etanding  still.  Of  ooursa  it  is. 
A  runiuDg  contact  A  never  no  good  aa  n  itationary 
«Qe,  and  therefore  the  luiishes  would  introduce 
«xtra  resietance.  This  resistanoe  would  not  bo 
taken  into  account  wlien  tbe  machine  was 
generating  current,  for  aparlts  would  form,  which 
vould  luwer  the  reeiatance  of  the  contact.  Again, 
if  yon  teat  it  sear  the  F.H.'sat  all,  aoorrent  would 
lie  generated  which  would  destroy  yuur  balance 
and  prevent  you  obtaining  the  proper  : 
There  are  several  better  methods  of  testi 
siitance  while  ruoniag. — P.  C,  HomBej-. 

[  5  T8fi9.  J— American  Flrs-XBoape.-  Does  the 
iqoerist  mean  the  one  in  which  ladders  are  cleva'  ' 
4elcscope-fasbiun  bymeimsof  gearing  and  awin< 


—    ---   -J   read  tht 

description  again.  Tbe  piston  ii  not  fastened  to 
tbe  duh-ehaped  vessel,  but  to  the  metallic  disc 
^ide.  which  is  separated  from  the  other  metallic 
disc  by  a  flexible  diaphragm  of  volcanisHl  india- 
mbbcr  covered  with  canvas.  The  metallic  discs  ore 
driven  backwards  and  forwards,  or  opwiuds  and 
downwards,  by  the  hot  air,  conneotioo  between  tie 
two  aides  being  preventedhy  the  rubber  diaphragco, 
which  is  clamped  between  tbe  rims  of  the  two 
bUves  of  the  diih-shaped  ysssal,— S.  R. 

[57880.]— Staining  and  VamiahbiB  Waina- 
cot  and  DiBtempering  Walla.— This  is  rather  a 
"large  order,"  and  I  think  the  queristmight  pro- 
£tably  look  up  hts  hack  numbers.  Bmeh  the  walls, 
and  wash  down  with  hot  water  and  a  scrubbing- 
limah.  Then  ptit  on  thcfirst  coat,  whichismadc  o' 
"Whiting,  siie,  and  colour,  with  loz.  of  alum  and  lo: 
of  soft  soap  to  Glh.  of  whiting.  The  finish  cob 
oroits  the  soap  but  retains  the  alum,  and  is  bes 
oacd  when  at  a  temperature  which  "  jellies "  the 
aiie.  Try  the  colours  on  paper  first.  Can 
"slightly  (tain  pitch  pine"  with  porter,  perman- 
ganate of  potash^  r.r  bichromate  of  putaah.  Grease 
can  be  taken  off  with  hot  lime,  soda  solution,  ben- 
line,  4o,  One  gallon  of  varnish  will  cover  from 
26  to  40  aoparfieial  yards— aooording  to  how  it  is 
put  on.-NoN.  Dob, 

[67881.]— Bleaching  Boain.- 1  suppose  rosin 
might  be  bleached  by  dissolving  in  ether,  and 
treating  with  animal  charcoal  or  some  other 
decolorising  agent ;  but  really  I  don't  think 


[G7S84.]— I.eather  BeviveT.— Restore  colour 
with  an  udline  dye  that  suits,  and  finish  with  glair 
— that  ia  white  of  egga  beaten  to  a  froth  aud 
allowed  to  stand.  Pour  ol!  the  liquor— that  is  alair. 
— S.  B. 

[67890,]— Concave  Beaeotora.-!  believe  zinc 
will  take  acoat  of  lilvcr  from  the  alcoholic  solution 
«f  the  nitrato ;  but  it  is  better  to  ooattbe  lino  witb 
copper  in  the  alkaline  bath,  and  then  sDver  the 
copper  in  the  usanl  manner.— NuN.  DOB. 

[S78l>[.]  —  Bleotrtc-Onrmnt  Begnlator.  — 
Sonbtful  whether  it  is  possible  tu  do  what  is 
leouired,  as  no  battery  is  "ootutant"  enough.- 


inaide  the  displacement  ojlinder  B,  as  shown 
the  drawing,  p»gs  Sie,  tio.  1,07$.    Tiie  tixet  ol 


Stirling's  model  working  cylinder  A,  Sin.  long, 
l||iD.diam.;  flywheel,  about  1ft.  diam. ;  aiiheater, 
or  displacing  cylinder  B,  2tin.  diom.,  and  lOin. 
long  ;  the  piXtars  of  the  frame  are  ICin.  high,  and 
the  pillara  for  the  flywheel  about  9in.  The  engine 
wUl  stand  on  a  space  nearly  ISin.  by  Sin.,  and  Is 
about  ;i7in.  high.  I  have  given  particulars  of  a 
smaller  engine  in  previous  replies.--J.  HCTCLIFPE. 
[fi79.M.]-~X>ynaino.— The  plates  must  be  about 
Sin.  by  Kin.  and  about  ,^in.  thick,  with  a  flap  pro- 
jecCing  at  the  top  for  connections.  They  are  bored 
all  over  with  holes  ^in.  diameter,  as  close  together 
aa  possible,  except  two  strips  passing  through  the 
oentre — one  down  the  length,  and  the  other  across 
the  breadth — forming  the  shape  of  a  cross,  and  a 
narrow  strip  round  the  edges  to  give  strength  to 
the  plate.  The  holes  are  filled  with  red  lead, 
mixed  with  water  only,  and  the  plates  are  then 
dipped  in  sulphuric  acid  (I  to  10),  and  instantly 
taken  out  and  allowed  to  dry  before  putting  in  the 
cells  Ui  form.  Do  not  let  the  plates  dry  again 
after  they  are  once  placed  in  tbe  celL  As  a  storage 
cell  gives  about  two  volts,  if  the  number  of  volta 
required  to  light   the  lamp  he  divided  by   2,  this 

^: 1___  .  I   __.i.   — .qui,g,j,     A    10   --      

Id  oharginj 
lan  2-25  voSts, 
plates'wil!  be  wanted,  or,  if  the  plates  are  made  1ft. 
square,  or,  say,  lOin.  by  ISin.,  30  plates  will  be 
want*d,— Busses. 

[S'Mfi.l— Arc    liHjnpB.  —  To    ■'liEAB."— My 

tbe  lamp  described  is  a  tor.  It  is  a  modification  of 
the  "  Lever"  lamp,  which  gained  golden  opinions 
at  the  Crystal  Palace  Exhibition  of  18S3.  It  is 
said  that  imitation  ia  the  siucorest  flattery,  and  it 
would  appear  that  the  merits  of  the  lamp  must  be 
great,  since  it  has  met  with  imitators  of  all  its 
points  (except  its  low  price)  on  all  sides— the 
Ginlohor,  the  Hawke,  the  Girard,  Ac,  being  all 
oioaely    allied   forma.    The  origintd  form  of  the 


[679m.]— G»«-Hnglno.— Oar  oaa- engine  once 

of.  Its  cause  bafllea  every  attempt  to  discover  it, 
until  we  looked  down  the  exhaust  pipe,  which  went 
□p  through  the  roof.  At  tbe  point  where  it  passed 
the  slates  and  fisahing.  the  carbon  had  aocumulated, 

through.  This  pipe  was  removed,  and  one  with  a 
larger  bore  substituted,  so  we  have  had  no  further 
trouble  in  that  direction,— PazD.  Bakeb. 

[STQUti.J-Hetal  Spinning.-Thore  is  acertain 
knack  required  in  turning  oat  well-spun  metal- 
work  ;  still  the  difficulty  is  not  overwhelming.  Tfae 
tools  have  much  to  do  with  it,  and  I  do  not  quite 
like  the  look  of  the  tools  afcetohedin  Vol.  XXSIV, 
Different  metals  also  require  a  different  treatment. 
U  "  Pal  "  will  sUte  a  particular  case,  I  will  help 
him  as  far  as  my  ability  goes.  I  must  add  that  1 
can  spin  myself,  and  have  for  yoors  had  very  able 


[fiSOMJ  —  Aatronomleal  Objeota.  —  Whilst 
F.B.A.S."  was  descanting  in  one  column  on  the 
itisance  of  using  the  same  sign  tu  represent  totally 
different  things,  the  oomposilor  in  another  departs 
ment  was  giving  eitm  point  (for  the  Uionsandth 
time,  shall  1  say.")  to  bis  caustic  remarks.  In  my 
reply  to  this  query  I  wrote  "  stars  less  than  3" 
apart";  but  the  printer,  reading  the  "  iisway, 
made  it  3  "inehei"  1  I  need  searoely  say  that 
tecoadt  were  meant,  and  that  the  division  of  3in, 
stars  {supposing  any  to  exist)  would  be  quiM 
beyoDU  tbe  finest  of  initrumente — even  those  mar- 
vellous small  apertures  whose  doings  wore  wont  to 
be  vaunted  in  your  earlier  vols. — AKTSUB  MEE. 

[fiSOST.T— Wimalmrat  BUohino.— Aooording 
to  Prof.  ».  Thompson,  oarbonic-aoid  gas  caoscs 
the  spark  to  appear  white.  Vacuum  tubes  may  be 
obtained  filled  with  this  gas,  which  would  do  fur 
an  experiment P.  C,  Homsey. 

[&803T.]— Wlmahnrat  Saohine.— It  is  im- 
possible to  use  any  induction  or  frlctiooal  machine 
for  electric  lighting,  as  the  oleotricity  it  gives  is 
-'      -   '  "'    EJU,  with  scarcely  any  cur- 


if  very  h 

-C.  T.  C. 


[^a8030J— Pleating    1001b.    Crllndar.- Total 

feight  of  water  to  he  displaced  =  !2olb.  =  2cnb. 
'  -  ■-•■    nly  half  cylinde-  '- ' ^       ■    -"- 


der  must  oouta- 

0ft.,  Its  area  mu 

T.  C,  BristoL 

length  is 
;r  of  SJiu. 


Capacity  of  oyllnder  required  to  float  ]2iilb.  =  2 
on  hie  feet.  But  as  you  require  your  cylinder  to 
remain  only  half -submerged,  you  must  double  the 
capacity,  and  say  4  onbio  feet.  A  diameter  of  '72 
feet  would  give  this  (-72)'  x  -78  x  10  =  -4043  x 
10  =  4-043  cubic  feet.— BUiG. 


feet;  the  cylinder  most  be  4  onbic  fee< 
only  want  h^  immersed,  hinoe — 
IT  r'  X  10  =  4 


[BSMO.]— Laths,- 1  don't  think  gut 
b'e  for  such  a  large  lathe.     In  my   ei 

ave    found    gut  band*  a '   ' — ' 

nee ;  for  when  you  oban  - 

Soiling  it  out  of  the    .    „ 
or  eye  off.     If  the  thread  of  tbe  hi> 
-  -■- —  ■'  -— n  cuts  away  the  gat ;  if  d<i 
With   a  good    leather    b 

.,^ .  nod  broad  enough   for   th 

grip  ought  to  be  safBcient  without  n 
initial  tension  so  great  as  to  make  her 
Perhapa,  aa  yon  say,  a  wooden  speed  c 
better  effect  the  object.  Dndoobtedl 
wheels  would  run  lighter  than  cone-poin 
latter  often  don't  fit  well,  and  bear  who 
points  or  outaidcs.  Of  course,  with  frict 
the  axle  roUs  over,  not  rubs  the  eurfac 
rubbing  ia  transferred  t«  the  wheel  centr 
Man  TON. 

[SSOW.]- "WimahnTet  Infinonce  U 
I  should  advise"  Vulcanite"  to  obtain 
trician's  catalogue,  sneh  as  King,  Men 
Dale's,  as  he  can  perform  a  number  of  i 
experiments  with  apparatus  there  deacr 
of  which  he  can  make  himself  .—P.  C^  t 


r58044.]-Satoty  Valve.— Dluneter 
lin.Brc»=  IMn.  'BO'  "'"ely-  R"!,"  i" 
the  required  area  by78J4,and  take  the  ■ 

Diameter  of  jin.  area  =   0-8in 
iin.    „      =  0"o7i; 
,,  Jin.    „      =  OOSi: 

— T.  C,  Bristol,' 

[58044.]  -  Bafbty    Valva,- The    fi. 

d  =       /  ■*'■??  ;  or  in  words,  "  To   find 

^  -7854 
meter,  divide  the  area  by  -7854,  and  e: 
square  root  of  the  quotient."     Thus,  I  sq 
divided  by  '7854  =  1'27I8,  and  the  squs; 

this:  ■    

diam 

by  r. 

as  the  squar 

-L.  A.  L. 

r5S045.]— Sugar  of  Iioad— Is  prepare 
gesting  litharge  (PbO)  in  dilute  ac 
(CsH.Oj),  or  by  exposing  thin  sheets  of 
chamlier  to  the  joint  action  of  air  and  a. 
vapour.  A  mixture  of  carbonate  and  a 
lead  is  formed  on  the  surface  of  tbe  sheeti 
the  coating  has  become  ibick  it  is  aorape 
dissolved  in  a  slight  eicesa  of  CjH,0 
avaporating  tbe  acdution  untfl  a  deniit] 
obtained,    the    lead    acetate    crystalliiea 

Mbu.  Hoc.  Chem.  Isdustbv. 

[6804n.  1  —  Sugar  of  Iiead.  —  Lead 
[Pb  (C,H,0,),  -^  BH.OJ,  commonly  call. 
of  lead,  is  mSdo  on  a  large  scale  by  d 
"  Itharge  (PbO)  in  acetic  acid  (C.H,0,),  ti 
PbO  +  SCjH.O,  =  Pb  (CjHjO,),  + 


228    ■ 


32a 


It  crystallises  WeU,  and  is  soluble  in  Up: 
at  1&°C.  The  commercial  salt  usually 
excess  of  lead  oxide  in  the  form  of  basici 
a  aolntion  be  made  of  this  commercial  salt 
water,  it  becomea  turbid;  again,  if  a  sol 
made  in  distilled  water,  and  left  eipui 
atmosphere,  it  will  alto  become  turin 
turbidity  is  duo  to  the  carbonic  acid  gi 
which  is  present  in  spring  water,  and 
acting  upon  the  lead  compounds  to  forto 
bonate  (PbCO,).  Sugar  of  lead  is  vet; 
in  aloohol  (C-HiOH).— Ehsest  H.vswe) 
lotte-street,  Hull. 

[u8048.]— ■Windmill  for    Turbine.— 
be  done;    bnt  why  not  use  the  windmill 
supply  the  power  required,  and  aair — Is 
tank  and  work  of  erecting;  2od,  cost  of 
3rd,  loss  of  powor  through  friutioru  Ac.  ia 
the  water  from  t-ho  dam  to  the  tank:  4tl 
power  through  friction  am!  imperfect  t&i 
theturbiae?    Perhapa  yon  will  say  the' 
would  go  day  and  night  without  watcfailt 
oaa  work  by  day  with  the  reserve  pa^ 
night  {  but  a  400gallon  tank,  with  St» 
omy  store  up  8u,00uft.-lh..  whioh  w' 
velop  1-h.p.  with  the  be«t  turbina  f 
The  idea  of  aakina  tbe   turbina  * 
tank  is  impracticabre.     1  think 
Ton  oaonot  create  energy. — L.  i 


\^ 


4,  im. 
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]— Hot  Hyjoitao.  —  U  it  ia   oolj  th( 

it  get  h(it,  it  is  all  right,  thej  should  reuh 
iinniD  h«st  JD  aixittt  three  hoan  ^it  WDuld 

no  are  nJ]  right  so  long  a 
I  OD  them.— W'.  H.  BAVB8,  Coventry. 
|— Safety  ValTB.—PreBinrB  on  vulve  Jin. 
=  '049116.  for  vvery  pound  preHore  in 
■herefore  for  lOOlb,  =  4-9I11L  and  Eve 
maeh  for  fiOOlb,  uid  so  on.  Yoa  had 
Tc  a  dead  wsight  tor  the  preaeare,  and  do 
1  ooBipUcatioa  ud  friotion  of  lever.  If 
have  a  lever,  let  the  weight  of  ball  be 
th  of  lever  Ifin^  made  of  lin.  b;  Jin. 
ay,  Jib.)  The  weight  of  lever  alone  will 
L    j^     Graduate  lever  aiin,  from 


IB  of 


.  .  ..._.'}Sg059,  "H30,!ia»BiQuoh 
inlliience"waapDt  instead  of  "H,80,ii>u 
s  flectrioal  rsaiUancc" ;  and  in  mentioning 
lal  reiistance  of  a  eell  a*  &  obmi  instead 
,  though  '06  wonld  have  been  nearer  the 


May  I  further  trouble  t  . 
1,  sBppobing  that  a  doable  Said  hiohro- 
'uller  battery,  for  inBtance(ot  any  nnm- 
1«  reiiuiaite)  will  give  me,  aay,  l'6amp<^tes 
i  voltB  resntance  foe  three  hours,  what 
size  of  immersed  surface  of  zino  will 
a  mme  norrent  to  bo  got  from  the  batteir 
"r  period   attainable,  and  if  thii  n 


it  he  done 


teeeuary  for  the  ealculi .      , 

ive  element  would  be  increased  with  the 
t  required.— Pi SEM  ResPiCE. 
]— Bleotrloal  CTnlM.— In  the  latter  part 
■  "  reply  to  this  qaegtioQ  iu  last  week's 
givi.'».  ai  aolutiou  of  problem,  Ohm's 
H jj   for   coupling   cells   in   series, 


=  -003.    This  is  incely  i 


3600 


t.-ible  than  in  are,  rather  than  vice-versa, 
.  on  to  say.— P,  A,  F. 

t— Benda  In  Btova  Plpsa. — "  Hendun  " 
e  correipoudenoe  regarding  "  A  Curious 

ink  it  would  interest  many  to  know  how 
re  made  in  praotioe.  Rope 
_j    L   ._   _._._  ^^^g^ 

1  the 


1  givi 


nually  vb...       _ __.  

9  in  h.p.  cylinder,  which  is  very  generally 

!ut-off  in  l.p.  should  be  such  that  absolute 

it  end  of  stroke  eqaal  about  Sib.  or  4lb. — 

ilol. 

)— Baokinff    KlllatOnM. — Use    plaster 

and   any  heaiy  stono  to  make   up  the 
'    prefer    Keene'"    '   '"      ' ' 


11  y. 


B  like  a  soft  mortar,  and  then 
on.— T,  C,  Bristol. 
] — Hot   Bnuaea. — Oil  ways  at  sides  of 

in.  hfilc  down  the  botlflm,  but  not  quite 
iuditwillbe»llrigbt,—T.C,,  Bristol. 
I— PlywliBel.— Say  shaft  of  millstone 
at  }J,  100,  or,  say,  80  revs.,  and  you  must 
en  pulley  to  suit  driver  on  engine.  Say 
>f  L'ugine  is  9ft.  and  makes  100  revs.,  then 
"         .r  m.   =    lljft.     Better  us 


shaft, 


.,  say. 


4ft.,  I 


I  shaft 


1  —  Convaraian  of  Photo.  O.Q.  Into 


f— WBLrmine  Clarat.— Place  the  bottle 
fender  or  on  the  mantel  about  half  an 
be/ore  it  is  »aal«d. — H.  A. 
.■yy»jaaiag  Olaret.— Claret  is  at  its 
t  TO"-  ^oX  the  bottle  near  the  fire  for 
^  %«pt  in  a  warm  TQCtnk  turi 


'sa  &re<— Tsu 


[58071.}— Unk  notion.— Radius  of  liiOc  mast 
be  struck  from  centre  of  crank  shaft,  and  length 
equals  three  to  four  times  travel  of  valve. — T.C., 
BristoL 

[58071.]- Link  Motion.— The  radius  of  the 
link  is  foand  by  placing  the  valve  at  half-stroke  ; 
then,  from  the  centre  of  crank-shaft  to  the  centre 
of  pin  for  taking  the  valve  block,  describe  a  oircle, 
the  distance  between  the  eccentric  rods  end  being 
usually  three  timoB  the  throw  of  the  eccentric. — 
J.  GRAHAM. 

[5S07I.J — Link  Motion>~A  good  proportion 
for  the  length  of  the  link  i>  three  times  the  stroke 
of  the  valve  ;  but  if  your  engine  is  small,  1  sboald 
advise  yoo  to  make  it  rather  longer  than  this ;  but 
the  stroke  of  valve  has  nothing  to  do  with  the  curve 
of  the  link.  You  have  simply  to  etrikeyour  curvo 
from  the  centre  of  the  crank-ihafl  to  the  centre  of  the 
pin  of  your  valve-spindle,  t*  shown  in  sketch  \  then 


RADIUS    Of"    I 


=  'i»  -  46lb.    I  should  _..         -  , 

boiler  to   mote   tian  lOOlb.,  or  the   fireboi  may 

show  you  something.— T.  C^  Bristol. 

f  58073. ]—Wliite  Lead.— Look  up  articles  on 
"Simple   Exercises    in    Technical   Analysis," — A 

Mem,  8oc.  Chem.  Ikdustbk. 

[68074.1— Bloyola  Eepfclra.— To  get  cranks  off, 
Grst  get  2ft.  of  Jin.  round  oi  sii^uare  iron,  flatten 
one  end  for.  I  in.  up  and  to  lia.  thick  ;  then  bend  it 
at  right  angles  Im.  long,  bend  the  other  end  at 
right  angles  Sin.  long  on  the  opposite  aide.  Let 
someone  bold  tbc  bicycle  up ;  place  the  thin  end 
of  the  tool  behind  the  crank  close  ia  the  spindle  ; 
then  give  a  few  smart  blows  with  a  heavy  hand- 
hammer  on  inside  of  the  other  end  of  tool,  and  you 
will  succeed.  To  take  deep  rust  marks  out,  smooth 
file  and  emerj-  cloth.— W.Taylok,  B. 

[, 18074. ]—Bloyole  Bepaira.— A  very  bandy 
crank  remover  is  the  following,  which  any  ma- 
chinist can   easily  make.    It  should  be    made  of 


\U^ 


tough  steel.  A  A  are  jaws  which  go  behind  the 
crnnk-buas,  and  screwing  up  the  pin  B,  the  point 
C  bearing  on  the  centre  of  Uie  axle,  pulls  key  and 
all  away.  B  should  have  a  fairly  line  thread,  yet 
be  strung.  Tbe  iaws  A  need  to  be  made  to  suit  the 
individual  bicycle  you  have,  as  they  need  to  be  very 
strong,  and  some  bicycles  have  the  cranks  close  up 
to  bearings.  Have  never  heard  of  Cann  and  Co., 
Holbom  Viaduct ;  as  far  as  I  know,  only  the  great 
cycle  makers  have  their  depot*  there.  Deep  rust 
marks  are  very  hard  to  get  out.  Dse  emery  and 
oil,  or  file  (smooth)  ;  but  if  your  forks  are  boUow, 
beware.— A.  W.  MANTfN, 

[5807!*.]- Snn  Diagonal.- In  a  first  sorface 
reflecting  sun  diagonal  the  solar  image  falls  on  a 

Slatu  of  gla5»  set  at  an  asgle  of  45",  it  is  then  re- 
eoted  into  the  eyepiece.  In  Chamiwrs's 
"  Astronomy  "  there  is  a  diagram  uf  a  sun  diagonal. 


■ori^    this.— GBBAT 

[58083.]  —  Sal-ammoniac.  —  Sal- ammonias 
(NH.Cl)  may  be  obtained  by  nentcalising  the  dis- 
tilled ammoniaoal  liqnat  of  tbe  gasworks  with 
murialjo  acid  (HCl)  and  evaporating  the  solntion 


'Mf- 


1-  SNaCl  =  2NH,C1  +  Na^^O, 


Tbe  sublimed  salt  is  a  tougb,  Gbruus  mass.  It  dis- 
^s  readily  in  water,  and  orystaliises  in  aibores- 
forms  belonging  to  the  tegular  system.    "^ 


[68084.]- Blactrfo  Lighting.— For  electric 
lighting  and  other  work  requiring  some  power  I 
find  nothing  will  beat  tbe    Bunsen,  as  tnodified  by 


do 


nut   amoU    in    the    least. 

desciiptiou  of  a  modification  of  mine  in  a  week  or 

BO.— F.  C^  Bomsey. 

[58084.]— Bleetrio  LlghtinB.—MB.  BOTTOSB 
or  H.  Bavbb^-Yoqt  four  cells  will  light  one  fi-o.p. 
lamp.  I  do  not  think  it  would  light  two  well.  If 
you  have  plenty  of  mercury  at  tte'bottom  of  tha 
porons  pot,  it  will  keep  tbe  sine  well^amalgumated, 
and  the  line  need  not  bi .    ">. 

itch  being  in  the  o' 


moved.   The  fact  of  tho 


the  amount  of  chemical  action  ii 
simply  used  tu  make  or  break  L 
Eaves,  Coventry. 

[68087.]— Pork  Ploa.— A  lady  friend  informi 
me  that  the  whole  process  of  making  tbe  pasta 
must  be  gone  about  near  the  fire.  The  omst  must 
all  the  time  be  moulded  from  within,  and  this  can 
only  he  attained  by  praotioe. — ABTHCR  Hee. 

[58087.  ]— Port  Pisa.— Chop  a  quarter  of  a  pound 
of  suet  very  fine,  mix  it  with  a  quarter  of  a  pound 
of  butter  and  ■  poond  of  good  iij  flour,  put  in  a 
pan.  place  it  to  become  hot,  and  butter  and  suet 
melted,  then  knead  it  into  a  stiS  paste;  place  it 
before  the  firo,  covered  with  a  cloth  till  required. 
Cut  the  pork  fine,  fill  tha  Croat  made  high,  then 
place  in  tbe  top,  presa  it  ^gbt  with  finger  and 
thutnfa,  brush  over  with  white  of  egg,  bake  in  a 
very  hot  oven.— A.  M.  C. 

[58088.1- EJC.F.  of  Leolancbo  Batteriea. — 
You  will  find  yonr  first  three  questions  answered 
in  any  textbook  on  electricity.  The  number  of 
cells  required  depends  on  tbe  resistance  of  tbe 
lamp,  which  in  any  case  Hey  will  only  light  up  for 
a  few  minutes,  as  has  been  explained  in  this  paper 
over  and  over  again. — J.  K.  B. 

[68098.1  —  Hogenerativo  Qaa-Burnora.— If 
"  Figaro'  wishes  to  increase  the  light  iu  liis  room, 
I  should  say  ho  ooold  do  so  to  the  best  advanUgo 
by  the  adoption  of  these  burners ;  but  if  heat  is  an 
objection,  do  not  think  of  employing  them,  for  it 
is  an  nndisputcd  fact  that  the  great  defect  in  re- 

cveloped  in  burning.     Then 

■.  i  immediately  turn  out  the  latter,  andei 
then,  in  the  spaoe  of  less  than  half  an  hour  the  lom- 
perature  of  the  room  is  raised  from  6°  to  8>  Fohr 
If  yon  determine  to  adopt  these  burners,  and  re- 
quire more  light  than  a  Bft.  siae  would  develop  in 
one  room,  tbe  best  plan  is  to  use  two,  each  consum 
ing,  lay,  4ft.  per  hour,  as  tbc  heat  developed  liy  the 
two  together  will  not  be  so  great  as  that  given  off 
by  one  light  consumiog  Sft,  par  hour  ;  and  there  is 
also  this  advantage,  that  one  alone  can  be  used  if 
the  full  power  is  not  required,  beoauso  it  may  not 
he  generally  known  that  it  is  a  very  bad  plan  to 
turn  these  bumere  down  vcrv  low.  as  tiey  are 
liable  to  smoke  and  choke  diemsotves  up  with 
carbon.— Lever. 

[68099.]— ReBTonerativB  Oaa-Bumai*.- The 
only  regenerative  gaa-bnrncr  that  I  ever  tried  for 
domestic  purposes  is  anything  but  a  sueooss. 
Uidess  the  room  ia  very  lofty,  so  that  the  burner 
could  be  high  up,  he  would  find  the  heat  greater 
than  from  hrs  cbandoliera.  There  ia  also  consider- 
able expense  ami  troable  W  get  the  ventilating 
ahofta  in,  and  it  would  be  Quite  impoasiUe  to  have 
a  burner  of  this  desoription  in  a  room  without 
special  ventilation.  Bvcn  if  "  Figaro  "  is  prepared 
to  do  this,  I  would  recommend  him  to  try  the 
following  plan :— Have  a  reflector  made,  as  the 
rough  sketoh,  put  a  ventilating  shaft  in  the  spaoe 
between  flour  and  plaster,  run  it  into  the  chimney, 
or  to  an  ontaide  woll,  and  I  think  yon  will  have  a 
nice,  light,  and  tolerably  oOol  room,  and  all  for 
about  a  quarter  the  cost  of  a  regenerative  bnmer, 
which  ia,  m  my  opinion,  only  fit  for  lighting  halls, 
ic.  They  are  also  a  lot  of  trouble  to  keep  olean. 
References  tfl  sketch :— A.  Sii  « 
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Bnj'i  batiwing  with  wind-goKd  to  ba  u«d.  B. 
Cook  bcra;  or,  bstUi  itill,  a  Dook  fixed  in  the  w«ll 
or  alnwhere  euily  rMobed.  K.  If  >  hole  of  the 
right  UM  it  eat  here  tuself,  it  will   illow  the 


SUPfLY  PIPE  A    IROX 


■nppl; 


ly-pipo  to  mn  tbrongh  thi 


il.    The  reflector  ehonld  be  fixed 


[68102.]— ElootrlcaL— To  render  thin 
-of  geDCral  iDteresl  boidc  eiplanatioa 
Deceuary. 

X  it  the  niustuice  in  ubnu  af  the  nirc 


IiuUy,  both  C  and  B  are  pat  t 
iiniTent  njaiii  sent  from  F.  The 
w,  giTing 


; Eq.O'). 

I  earth,  luid  the 


t^-^^^. 


(y  +  000): 


Therefore,  Btibititutiiie  the«o  in  (n],  w 
y  +  I  +  50" 

•nd  I  =  w  ~     ■''-■-  +  r  =  w  + 
J  +   s 

DiTidiug  one  equation  by  the  oUicr, 


I  - 


Sabttocting  I  from  ea 
W  -  w  _ 

Bnt  fiom  shove 


/6  (1  -  W)(l  --)" 


V  W  -    IB 


— F.  B.  Allison, 

[G8I  10.]-Barlow  I.ena.— See  No.  4^0  (p.  R05), 
where  other  referenoea  will  be  found. — ABTHDK 
Uee. 

[oSllLl-DntohOrammBr.— Ahn/'NoueHol- 
lilndiicheSpruihelcbre, " 'is.  Ahn,  "CuDciaa  Dnu:h 
Oramniu-,"  3b.  6d.— P.  W.  L, 

[58111.]— Dutch  Orammar.— (1.)  Ahn.  F. 
"Cunciee  Qrammir  uf  Dutch,  with  SelectiDUe 
from  Beit  Autborn  "  ;  traoaUted  from  Gcrmanby 
Henri  via  Lsun.  London,  1877.  Kb.  Gd.  l;i.) 
Culiicli,  J.  M.,  and  Witcomb.  "  Guide  to  Modem 
Converiatioa,  in  Dutch  and  Bngliih."  Published 
in  Berlin,  1873.    la,  lid.— Wahbkm. 

[58111.]— Dutch  Orammor.—AbnXtrnniilated 
by  Henri  vnn  Lunn.  and  j)nbli*hed  by  Trllbner 
and  Co.,  Ijudg.te-hill,  price  Ms.  Od.,  ui  good, 
although  not  lo  cffeotive  in  tearhing  power  na 
Otto's  gismman.    Unfortunately. there iinoDutch 

Kammar  published  in  hia  etyle  that  I  knuw  of. — 
Sc,  Plymonth, 

[uSlli.]— Oravity  Loclanobo^To  "BffiMA." 
—I  do  not  me  how  ther  can  have  n  higher  E.M.F^ 
in  fact  the  revene  would  be  probable  ;  when  the 
oelU  are  only  half-EIl.'d  witS  liquid,  the  atmo- 
ipheric  oxygen  finds  ita  way  in  and  ia  abaorbed  by 
the  carbon,  and  lo  oontributca  ts  the  action  of  the 
manganeio.  This  couM  not  occur  in  the  (travity 
form.   I  have  not  myself  tested  the  relative  iiiedtji, 

might  mislead. — Sigma. 

[ii81i:i.]— InoandeaceDt  Lamp.  —  To  Mr. 
BOTTONE,— .A.  anli^ihato  of  niereun'  battery,  made 
of  alabi  of  grapliito  nboxit  ^in.  by  Sin.,  covered 
with  a  paste  of  anlphatc  of  mercnry,  over 
which  ia  placed  a  piece  of  moiat  flannel  and 
a  zinc  Blab,  of  the  bame  aize,  the  whole  being 
inclueed  la  an  elwnite  Uix.  is  about  the  itost 
convenient  form  for  "fairy"  lamp  lighting.  Three 
or  four  of  saeh  may  be  required,  according  tu  the 
lesiatonce  of  the  lamp.  The  B.MJ*.  of  this 
battery  ia  pretty  hiih.  about  I'.'il  volts.  Of  course 
it  requires  replenishing  after  use — say,  after  thrco 
hours'  run.— 8.  Bdttokb. 

[5S11fi.1— LnthB  Heai—Piniona,  any,  IJin.; 
wheela,  ojin.;  I  In.  brood,  and  Jin.  pitch.  Cel  them 
from  Lloyd'a.  Anglo  of  mandrel  about  1(1°,  with  n 
oonieal  shoulder,  say.  1111*.  Difierent  makera  vary. 
A  masa  of  pocieapondencc  in  laat  Vol.  rt  thig. — 
T.  C  Bristol. 

[aSllU.]— SinkU  Sin.  Tsleacopa.— I  am  afraid 
that '^  Amateur  "  would  not  Bare  to  pay  for  two 
roasona— firxUy  llie  draw  would  have  to  be  alottcd 
and  a  rack  fitted  in ;  bcomdly.  there  would  have  to 
he  a  pinion  turned,  fitted  with  a  pinion  cock  and 
milled  head.  Prubablecuat  at  a  firdlHilass  firm  loa. 
— IlBADBIi. 

[58116.]— Small  3In.  TBleaoope.— Don't  go  tu 
the  eipenao  of  having  lockwork  to  your  IcieMoope 
until  yon  are  Biitiaficd  of  its  gaulity.  Try  it  on 
Saturn,  and  nlao  on  aome  double  stars,  na  t  Lyrs, 
which  it  abonld  easily  thow  cjuadrnple,  with  t  Id 
r  between  the  two  close  paira.     You  will, 

-..-  _  little  practice,  be  able  to  fuoua  almost  ne 
easily  without  a  mck  as  with  by  twisting  the  tube 
alightly  in  or   out     I  often  use  a  a^,,in.  without  a 

It  wonld.  however,  be  a  simple  matter  U>  gel  a 

having  about  lin.  of  rackwork.  If  your  o.g.  is 
good  and  your  stand  firm,  you  ahoiild  be  able  to  uae 
powers  up  to  nbont  31HI  on  suitable  double  stars, 
and  nn  to  'iOO  on  planets  on  good  nights.  Ae  a 
general  rule,  however,  mui-h  lower  powers  than 
these  will  be  most  oseful,  eapecially  if  you  are — as 
1  infer  that  you  are — a  begmniT.— MiGISTEII. 

[dSIIC.] — Small  Sin.  Teleacope, — In  regard 
to  your  rackwork  consult  Mr.  Lancaster.  As  to 
powers,  Chombera  gives  for  s  glass  t-our  size — 'X 
fia,  IH\  200.  There  has  been  any  tuni>nnt  of  in- 
formation on  thia  aubjeet  in  back  numhera,  even 
ai  late  aa  last  week  I— AkthuuMbe. 

li"iBll7.]— Oramme  Annatope.  —  To  Ma, 
BOTTOSB.— Thecog  form  of  armature  has  been 

t roved  to  be  far  superior  to  the  ordinary  ring  form, 
V  the  claisic  ezperiment<  of  Prof.  JjlUvaRua 
Thompnn.  in  Mareb,  1884.  i«till,  if  you  wish  to 
try  j^iiur  hand  at  the  plain  ring,  yoa  will  find  foil 
details  as  to  mode  of  winding,  ^c,  at  pp.  :fGI  and 
.1114,  Vol.  XLI.  of  the  BSOLISII  MECUAS18,— 8. 
BOTTOSE. 

[MtlB.J— Weldiuff  Iron.— Your  sand  may  not 
contain  sufficient  silica.  Try  some  good  glui 
pounded  up, — A.,  Liverpr-' 

[58130.1— Blcrda  Hntw^There  Ii  no  ahaolnte 
necewity  for  yon  to  ban  new  habi,  m  the  nllipiei 


SS, 


think,  also. 


ooDld  be  Bcrewed  into  tli«  holu  in  As  old  on* ;  Ibt 
holei  would  bear  to  be  retapped,  aa  (h»  aippta* 
would  be  larger  than  the  wire^— Oh. 

[oSliW.]- BIoToIa  Hub!. — Ton  might  tun  the 
hnbs  down  to  smaller  diameter,  tap  larzn  htlca  (oc 
larger  spokes ;  the  boles  in  the  rim  wilf  have  lu  he 
reamed  thesiuof  new  apokea.  I{  the  hdleainriil 
have  much  taken  ont,yonwiU  hare  tOTB-oountcniBk 
If  yoD  have  to  take  much  out  of  the  bnba  to  getataO 
thread,  the  spukea  will  look  crunbeiiome.  Yoi 
could  get  new  gun-metal  hnba  ca«t  off  the  iM 
onea ;  bnt  it  would  be  a  difficult  matter  to  act  itl 
new  holes.  Yoa  can  get  new  hnba,  ready  set 
drilled,  and  tapped  on  the  ahaf  t ;  bal  they  mi^ 
not  be  the  aama  distuce  for  the  forks  tafit,(idt 
bearingi  to  ran  on  the  same  place  ;  the  ahafttaiii 
now  ore  for  baU  bearinga.  "  C."  had  better  idk 
to  "Bicyote  Repair,"  So.  ,-H<074,  Vol.  XLIL,Sa 
1.079  BsGLii^u  Mechanic,  before  daiii|  af 
thing.  I  would  olmoet  advise  the  adoption  -'■-*~- 
aniwer^W.  W. 

[r>81<(<.]— BiCTOla  Htil>*.— I  am  afrud  tki 
many  riders  share  your  eiperienoe.  Yooi  it, 
may  be  too  aoft  for  the  purpose,  so  that  the  IbnJ 
ia  easilv  atriuped  if  not  oarefiilly  acrewed  il.  | 
that  if  the  wheel  waa  loose — ic,ttr 
the  spokca  very  unequal,  the  ndda 
pulls  might  efieot  the  strippise.  Even  itj«B 
bubs  were  ever  so  good,  if  the  thmd  in  lh«  U 
were  larmier  than  the  thread  on  the  ■pokea.atii — "— 
is  certain  to  take  place,  owing  to  the  shi 
away  of  the  top  of  tbo  tbreada  when  the 
came  upon  it.  X  know  thia  for  a  fact,  fo>  as 
with  so  small  a  wheel  as  a  44in.one  1  or~ "  ~' 
keep  the  spokes  in ;  many  ware  alwaya 
loose,  otliers  stripped.  I  waa  told  by  the  ..^_. 
that  the  holes  were  screwed  a  aixe  Iaiserthu4i 
spokes  (So.  11).  I  had  it  re-apokad,  and  hmM 
had  a  spoke  out  since,  which  proTee  that  ihi  M 
waa  not  at  fault.  If  I  might  adviae  von,  I  wdl 
get  a  competent  person's  opinion  on  the  alila  ~' 
rjuallty  of  the  hubs,  and  if  they  were  conaA 
satisfactory,  I  would  drill  the  holes  ont  ' 
(providing,  of  oonrse,  the  hob  be  wide  ta 
and  have  it  re-spoked,  not  with  nipples,  kitdij 
good  butt-ended  epokes.  I  feel  sure  thii  ■mJ 
give  aatisfaction.  If  your  hulis  are  conaidena"  ' 
they  mnat  be  unsoldered  from  the  atad 
coUors,  and  new  G.M.  flanges  pat  oi 
consider  nipples  iia  good  ua  butt-ODdedepoksa:! 
are  not  so  easy  to  adjust   (by  an  amateor),' 

am  told,  more  liable  to  "liilhor"   loose^-i.' 
SIasios,  Curdifl. 

[.18121.1—  Qnadruplax  TalaBraphr.- 1 
reason  why  my  "  Klectricity"  is,  as  Mr.  T. 
Harrison  hays,  "well  reoonirnended"  ii  th* 
always  make  it  a  point  not  to  write  abonl  n  II 
explain  anything  which  I  am  not  myielf  tbM 
Eonveraant  with.  I  have  had  nothing  to  dsl 
qOBilruplcx  telegraph.v,  and  I  only  dentill 
pacea  to  the  whi.le  subject  of  the  telegrajJ^kM^ 
as  I  aay  in  the  a;ieuing  remarka,  "  proMiolU 
ledge  can  be  given  only  in  the  technieil  — 
To  these  I  muit  refer  those  who  wiah  W  und 
the  working,  the  few  remarks  I  have  an 
only  intended  lu  give  a  gcneriil  idea  to  g 
readers^  and,  of  course,  thpy  arc  meant  to 
strued  ID  connection  (rith  Uie  principles  a 
throughout  the  whole  book.  Of  coursa  > 
Unrrison  says,  "  If  any  diflcrence  of  polauh 
between  two  pointa,  nu  matter  what  redl 
existed  between  tham,  a  currant  woi " 
Doubtlessly,  a  current,  hut  not  neceasi 
eeptible  one.  The  conditions  involved 
those  treated  §  11187,  p.  o;18.  The  plan  I 
merely  to  give  an  intelligible  idea  to  ] 

King  deeply  into  the  Hnbjcet,  involves 
treated  as  two  galvanometer*  cDnnectsd* 
circuit,  one  wound  with  a  few  tnnia  of  IM* 
ancc,  the  other  with  many  turns  uf  highia" 
Tben  the  distant  operator  can  select  whioh< 
he  will  uctnale,  oreachcanbe  placed  at  thti 
of  separate  operators ;  a  small  cnrrcnt  from  i      ^.. 
of  high  potential  will  actuate  the  high-i«il      ;, 
inatrument,  but  would  fail  to  produce  iiiTsfe        ~ 
the  other,  while  by  other  cunditioo*  of  kU. 
would  nctnale  only  the  one  of  lim* 


ance.    Of  course,  in  pra  .     

iavolt-es  a  careful  balancing  rif  very  drlia 
comptieaied  conditions,  which  I  have  nolri 
myself  sufficiently  to  attempt  to  explain,  anj 
would  have  been  uf   interest  to 'vary  Itw' 

[ufl  122.] -Lever  of  Safety  Valva.— TV 
weight  begins  directly  it  leaves  O  (the  fa 
but  yOD  oaimat  get  tbt-  neight  nearer  thaa 
rule.- T.  C,  Bristol. 

[68123.]— Safety  T»lva^-Thiiq»«* 
properly  stated,  as  yon  don't  Mqr  wW*fc» 
to  be  considered   as  the  f——  - 
which  the  lever  ia  to  iMk 
to  explain  it  is  that  *-' 
ated,  then  any  weigl 
preaaine  eqnal  to  ita 
It  H  far  towards  A  £^ 
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1,  then  will  it  oxett 
weiebt.  uid  on  mo 
;o  it  will  equal  thcee 

timet 

iu  weight, 

ifttyTalvB.— If  I 
D  iE  Monim.  ond  C 

underatsndyour 
point  at  whicb 

tiial 


umnunioated  __   ,_   . 

C — JA,  over  the  vnlve  centre — of 

light  on  the  valve  would  bo 

the  eitra  weight  imposed  by  the 


W  were  Btupeaded  nt*  B,  the  Valvi 
■y  2  W  [if  B  C  =  0  D).  Simawly, 
pended  st  A,  if  AD  =  BCD,  the 
lied  by  8  W.  If  W  he  ampended  at 
nth  of  B  C  away  fiom  C,  on  the  aide 
iee,  then  the  v»!ve  i*  weighted  by 

I)^  W,  uid  10  on.  Therefore,  the 
[ht  on  the  valve  ptoilneed  by  the 
W  increaMi  (from  W  itself  at  C)  u 

load  from  C  towards  A.  This  only 
oBse  where  the  falcniin  ocaupiea  the 
iiery.  Of  course,  also,  the  eSentive 
by  W  on  the  volve  decredee*  (from 
on  move  from  C  to  D,  and  is  lero  at 
ition  for  W,  1  believe,  is  never  used 
live.— A.  W.  Man  TON,  Cardiff. 
IIawvip«  for  QlasB  SplunlnB',  &c. 
!ur"  will  apply  to  Mr.  Fletcher, 
i,  Warrington,  for  an  enmiving  of 
iH  fumaee,  he  will  sev  in  tEiis  a  model 

Jetrolemnlsmpfor  glass  work.  The 
ed  for  the  fnmace,  has  two  large 
tor  glass  spinning  or  fine  work — IB 
possible  blowpipe  jets  are  made  from 
awn  to  a  point  and  broken  off.  It  is 
that  the  lamp  itself  may  be  t«o 
'  Amatenr'a  "  work ;  bnt  it  will  be  a 
jistruetivo  deUila.  It  ia 
ilowpipe  lamp  with  whioh  lib.  of 
--'— '  ' moible.— SU8. 


le  bfowpipe 
>e  melted  in 


-It  is 


Hcnlt  it 


h  tinfoil  a  coil  will  take  when  only 
h  of  the  ooil  is  given  ;  it  is  better  to 
11  the  maximuDi  etFcct  is  piodnced: 
tinfoil  is  insulated  from  the  next  bv 
iffined  paper,  slightly  larger  in  width 
:  eHch  altemnte  sheet  of  foil  should 
k  end,  and  when  sufficient  has  been 
1  are  folded  over ;  one  end  Is  now 
ha  iprlng  of  the  contact  breaker  and 
IB  pillar  whioh  carries  the  regulating 


ir  BallB.— Do  yon  mean 
t  to  be  used?    If  so,  divide  187 

ult.    This  will  give  you  the  distance 


should  be,  lay,  one  and  a  half  times 
1  speed^-T.  C^  Bristol, 
latho  Snrfkolufr- — Rest  appears  to 
ler  the  collar  of  mandrel  is  not  true, 
n<lrel  against  tail-pin  ia  out  of  truth. 

IiBtiie  SurfooIiiB'.  —  Either  the 
e'alide-rest  is  untrue — most  probably 

it  you  can  shake  Che  mandrel  staay 
solution.  If  you  cflnnot,  take  sorew 
M  and  see  can  it  he  shaken  aay- 
iinch  depends  upon  the  manner  bi 
-k  is  fastened  to  face-plate,  what  sort 


Lmber     Vvmiah.  — 


1  Draught.— ^Vould  a 


;.  D.  R. 


lerienced  the 
,  ind  euald  not 
(a  ilnsgrave's  slow  combustion)  to 
,  a  very  rapid  rate.  It  oaanircd  to 
motive  power  of  thp  drauBht,  the 
fi  oat  of  it  by  the  cold  air  aotiug  on 
;  I  have  accordingly  this  year  cased 
I  common  rooHng  asphalte,  and  with 
ilts.  The  stove  is  now  nader  com- 
a  drip  from  condensation  nearly  done 
'  course,  if  near  the  fire,  he  must  use 
bnttiblc  substance.  Docs  the  fault, 
J  in  the  oellnr  itself,  from  an  in- 
Jy  of  air  from  outside  ?— J.  T.  ^, 
lown  DraaKht.— "  Hendiin  "  will 
iQd  Chat   the    house    <o  which'  his 

ivatcr  part  of  its  sn,,. 

1  itove  pipe  referred  t 


caniiaidlr  be^ 
if  elv  say  viMi 


pipe  oan  never  ha  wanned  by  a  "Tortoise,  or 
mdeed  any  otbar  stove^  for  its  whole  length,  even 
if  the  balance  or  equilibrium  of  sir  inside  and  out- 
side  the  cellar  were  obtained.  Only  an  open  fire- 
place and  brick  fine  will  do  here.— J.  W.  W~8. 

[SSinn.l—Trttnattarrlns';— There  is  a  method  of 
accompliihiDg  this  by  prioking  holes  along  the 
lines  of  the  Jiapcr  pattern.  A  mixture  of  finely- 
powdeied  rosin  and  colouring  matter  ie  inolosed  in 
a  musUn  bag  and  rabbed  over  the  paper,  which  is 
ptevioDsly  placed  on  the  cloth,  the  object  being  to 
force  the  rosin  and  colour  through  the  holes.    This 


will,  of  CO 

urse,   le 

over  the  cloth,  it  wiU  soften  the 

rosin  and  c 

colourtu  adhere.— OB. 

1  to  nnatfoa  i«*  •*■"      % 

~  hit  itovs  bs  J 

.ft  BUM  at  I  0 


[  68137.]— Safety  Jet,— I  hive  two  safety  jets 
in  which  the  oxygen  nipple  is  slightly  below  the 
hydrogen  tube,  and  the  opening  is  very  minnte 
indeed,  obont  as  large  as  the  point  of  a  pin.  Make 
them  small  first,  and  bore  them  larger  if  you  can- 
nut  get  cuOBgh  light.  I  presume  that  the  jets  are 
of  the  usual  pattern — via.,  the  oiygen  nipple  inside 
the  hydrogen  tube-  You  would  find  the '*mixed" 
jets  more  economical  with  yDni-  oxygen. — Madis- 

[SMlIll'.]— BeBODEitor  for  TunlsK  Fork.- If 
on  a  closcij  door  the  fork  gives  a  rather  powerful 
note,  why  not  make  B  box  of  Swiss  pine  about  ISin. 
square  and  bin,  deep,  and  use  this  as  a  reionatot  f 
I  think  you  will  tind  it  give  good  results.  Try  it 
first  on  any  empty  hox  you  noay  have  handy.    The 

Sine  should  be  abont  ^in.  thick,  the  same  as  used 
>T  pianoforte  sound  boards. — C  D.  B. 
[ri813!l.1— SeaonatoT  fOr  Tnning  Fork.— For 
a  tuning  fork  of  40  beats  per  second  you  require  a 
tube  7ft.  6in.  luag  and  not  less  than  din.  diameter 
if  you  wish  to  get  tbe  full  tflue,  and  a  diameter  of 
lam.  would  be  better.  The  tube  most  be  smooth 
and  hard  inside,  as  stiS  as  possible,  and  airtight. 
If  yon  close  the  tube  at  one  end  you  can  get  the 
correct  lon^h  for  any  diameter  hy  pouring  water 
intii  it  until  the  fork  resonates  in  the  strongest 
degree  when  held  over  the  mouth.  Narrow  tubes 
require  t^i  he  longer  than  wide  ones  on  aceonnt  of 
the  principle  of  reaononco  which  acts  by  reflec- 
tiuD.  and  the  inside  of  (be  lube  must  be  smooth 
for  the  some  reason.  I  would  advise  you  to  use  a 
globe  resonator  of  2tt.  diameter,  and  cut  the  ends 
of  your  tuning  fork  to  give  only  1^4  beats  per 
second,  which  you  will  find  much  easier  to  work 
with.--J.  SCTCLIFFB. 

[&S141.]— Sedloal  SlsotxinItT.- The  so-called 
gjvanic  belts  ore  constructed  of  discs  of  zinc  and 
copper  connected  together  in  the  form  of  a  chain, 
and  whatever  action  takes  place  ia  caused  by  the 
acid  perspiration  from  the  skin  upon  the  discs. 
Huw  thia  should  cITcct  a  cure  in  any  disease  baa 
never  been  explained.  I  have  no  doubt  there  are 
numbers  who  have  fjiith  in  them;  but  I  have  never 
come  across  anyone  who  hud  received  any  benefit. 
There  is  a  firm  at  the  present  moment  advertising 
"a  preparation  of  natural  electricity"  in  the  form 
of  pills  at  so  mnoh  a  hox.  When  people  arc  to  be 
found  who  can  be  induced  to  part  with  their  money 
fur  such  a  transparent  humbug  as  this,  Cartjlc's 
words  apply  indeed.  In  cases  of  panJysia  and 
some  forma  of  nervqua  disease,  the  application  of  a 


[68142.1- Tlie  Wimahnrat  loflnenoe  Ha- 
oUne,  —  To  "  C.  L.  W."  —  The  nearer  the 
glasses  arc  together,  the  better  the  results.  YoD 
will  generally  find  that  tlie  glaoses,  when  cut  from 
ordinary  glass,  huve  a  slight  curvature  in  their 
aurface.  Place  the  concave  sorfacea  inhide,  and  let 
the  plates  be  about  ^in.  upsrC  nC  the  oircum- 
ferenoe  for  general  purposes.  This  will  give  the 
beat  resulte.— J.  W. 

r&al43.]— Hpdrato  of  Cftleium.— It  is  rsther 
dilficnlt  til  Bay  what  thia  ii.  Probably  it  is 
hydrated  oxide  of  calcium,  which  1  should  translate 
into  alakcd  lime.— Os. 

[:i8M3.]— Hydrate  of  Oalolnm.— This  is  the 
chemical  name  for  slaked  lime,  and  the  price  de- 
pends very  much  on  locality.  As  it  aeema  nnlikely 
that  such  an  elaborate  name  slu'old  have  been  used 

the  probability  is  that  some  ehrmical  was  used,  the 
name  of  which  has  got  mmiewhat  mixed  up  in 
transit  through  the  riyiorters.  Considering  the  use 
to  be  made  of  it,  1  should  expect  the  Bultiho- 
bj'drate  is  the  su>>i>tance  meant,  and  gas-lime  is  >, 
rough  form  of  thia  mixed  with    other  things. — 

[681J7.]—Len».— I  have  seen  verv  effective  stops 

made  from  blacked  pieces  of  card,  fitted  tightly 

Into  the  lens-tube,  and  this  is  all  I  wonld  advise 

on-mechnnical  man  to  attempt :  it  will  lengthen 

'tmeof  exposDre,  for  which  see  iaj  aDunmt  of 

nation  in  back  numbers. — Os. 


[oBH7.]— JJenn.- In  the 
tiuD  saw  a  slit  half-way  down,  then  fit  in  two 
circular  Sanges  about  jin.  broad,  one  on  euh  aide 
of  the  slit,  to  keep  the  light  getting  in  by  the  itop. 
The  lapiditv  of  the  lens  vrill  be  interfered  with  to 
the  exlcDt  that  the  fianges  diminish  the  aperture  ; 
bnt  practically  that  would  be  very  little. — BBC., 
Plymouth. 

[58140.1- OonoemiDB  Canala.—I  should  say 
the  paUi  by  side  of  a  canal  was  not  a  footpath, 
but  a  towing  pith.  What  would  beoome  of  you£ 
tricycle  if  vou  met  a  hone  and  boat — canal  on  one 
aide  of  path,  and,  as  happens  sometimes,  a  mudd)^ 
ditch  on  the  other  ?— OB. 

[68149.]  —  ConoemlnK  Carials.— The  towing 
and  other  paths  along  the  cnnals  are  the  private 
property  of  the  company,  and  it  is  a  trespass  evenW 
walk  on  them,  Qnlcss  on  company  bnainess,  just  aS 
on  a  railway.  Certainly,  tricycles  would  not  be 
tolerated  for  a  mflment.  as  there  would  be  great 
danger  both  to  their  riders  and  to  the  towing  horAeA 
B.Sc^  Plymoath. 

[68149.] — Conoemlur  OanalB. — The  towing- 
path  belongs  to  the  owners  of  the  oanol,  who  can 
Erohibit  the  riding  of  a  tricycle  on  it.  If  "  Judy  " 
OB  any  respeot  for  the  rights  of  ayalist«,  she  iriil 
not  even  attempt  to  rideaeycleonthetowing-patli, 
nor  on  a  foot-path,  or  a  hri^e  way.  Many  of  those 
who  are  dressed  in  a  little  brief  anthority  would 
put  a  atop  to  cycle  riding  in  theitreete  if  they 
Dould :  it  would  be  nnwisa  to  give  them  on  oppor- 
tunity of  adversely  criticising  the  aotdous  of  a 
cyolist.- Ebsab, 


[5BiriI.]— Speed    of  Steam. — Area   of   porti 
about  1^0  're*  "f  cylinder.     If  piston  mna  at  300ft. 
'    '  6,000ft.  per  minute 


1  proper  speed 


ally  taken  I 


this.— T.  C,  Brialol. 

[681S3.]  — PlywhoeL— You  won't  find  two 
engines  by  different  makers  alike  in  this  respect. 
A  large  fiywheel  gives  the  steadiest  running;  bnt 
three  to  four  times  length  of  stroke  is  usual  fur 
diameter,,  and  the  greater  the  amount  of  eipoaiioa 
used  the  hea>-ier  the  wheel^T.C,  Bristol. 

[:".81fi4.1—Oylliider.— As  regards  cylinders,  they 
would  oil  stand  ROOlb.  or  4U0Ib.  pressure- the 
smaller  aiica  up  to  ISin.,  at  any  rate.  They  are 
generally  made  thick  enoogh  for  reboring  once  or 
twice,  say,  lin.  for  lOin.  cylinder.- T.  C^  Bristol. 

[I)8Id7.] — Ooil, — InDrease  yonr  battery  power. 
You  cannot  expect  much  spark  from  so  small  a  coiL 
— C.  D.  R. 

[58157.]  —  Ooil.  —  To     Mb.  Bottosb    OS 

OTHEIt^.— Contact  not  good  unless  soldered.  Such 
a  coil  should  give  a  goiM  ^in.  spark,  with  a  pint 
bichromate,  and  a  perfectly  irresistible  shock. 
Carbon  points  fastened  to  the  ends  of  the  wire  are 

Ssnerally  used  for  discharging.  Your  ooil  is  evi- 
BntlyDotabrilliuntsuccoss.- 8.  Bottonb. 
[u8l57.]  —Coil.  —  To  twist  two  ends  of  wire 
together,  and  then  pnt  wax  on  the  joint,  did  not,  I 
must  Fay,  show  a  great  amount  of  common  sense. 
It  is  a  wonder  the  wax  did  not  run  in  and  spoil  the 
whole  affair.  The  joint  ahould,  in  all  oases,  be 
soldered.  I  don't  think  your  coil  will  give  any 
spark  worth  having.  Ko-  18  is  much  too  thick  for 
so  small  a  coil ;  bnt  it  will  do  very  well  for  giving 
shocks.— 03. 

[5815ti.]— Bnsine  Ftimp.— Either  your  pump 
is  of  faulty  construction,  or  your  feed-water  is  hot 
enough  to  vitiate  the  necessary  Taonum  by  it* 
vaponr.- A.,  Liverpool. 

Ki8ID9.1— SDKine  Piunii. — Are  your  valves 
_  t'i  If  so,  pump  ooght  to  force  unlets  you  are 
trying  to  pump  too  hot,  in  which  case  the 
vaponr  acts  as  a  spring  and  prevents  pump  drawing. 
T.  C,  Bristol. 

[68la'.>.]— Bngine  Ptuup.— Have  yoo  examined 
valves,  also  shipping  of  plunger  H  or  is  the  water 
too  far  from  pump?  If  they  are  all  right,  and 
pump  will  not  work,  lit  an  aic-vessel  to  pump  dod 
of  feed-pipe,  and  a  check  valve  on  boiler-end,  if 
there  is  not  one  already.  Also  aee  that  the  feed 
or  top-i-alve  in  pump  has  the  proper  amooiit  of 
lift.— Pat  aiCK, 

i  1)8100.]  — Falarieatlon  In  BattarleB.- To 
IGMA.  — As  the  full  explanation  of  the  pointi 
involved  in  "  A.  E.  B.'s  "  quoation  occupiea  twenty 
pages  of  my  "  Uleotricity,"  including  a  good  deU 
of  lab Mlar  matter,  1  can  only  answer  suporfioiilly 
without  going  into  details.  Besides  the  deduction 
made  for  the  chemical  reaction,  there  is  another  for 
the  effect  of  the  negative  plate.  In  the  Dose  of  th« 
Daniell,  the  rettdt  is  dne  to  the  difference  of  the 
intrinsic  energies  of  sine  and  oopper  sulphates. 
But  those  energies  have  not  as  yet  been  so  eiaoUy 
ascertained  as  to  make  our  figures  absolute.  The 
production  of  each  salt  involves  several  stages  of 
change  of  energy,  and  evon  the  relative  solubilities, 

which  sometimes  give  up  enerr ^ ■■' 

absorb  it,  aBeot  the  final  rcedt.   I 


It  do  better 


ESGLISH  MECHANIC  AND  5rOELI)   OF  SCIENCE :  So.  1,080. 


I  DM.  1,  188S. 


.  .  ^  if  the  rapid  isilni 

of  the  pover  of  tbe  lingle-ftcid  oelli,  ench  u  the 
giDM.  The  B.M.F.  t«at<d  in  noh  a  w*;;  u  to  pre- 
vent it«  worfcinB.H  by  oondeniers,or«gainMt »  very 
high  reaiitance,  ii  much  larger  than  this  (Volt 
'7S4].  Cl&ik  givee  it  m  l-OOa,  end  u  only  '487 
when  working ;  the  difforence  is  piobsbly  the 
energy  abaortwd  in  rendering  hydrogen  gueoiu ; 
for  onder  the  Brat  eondition  (high  reeiatance  and 
Ter;  Bnull  oonent)  the  h^diogen  set  free  doei  not 
ftotuolly  become  a  gai ;  it  either  famu  a  Uqnid 
(meial)  film  on  the  plate,  or  enten  into  a  partial 
nnion  with  it,  oi  in  dlBSolved  in  the  liquids ;  and 
tiie  energy  which  would  be  reqairad  to  gasi^  the 
hydiogen  is  therefore  available  for  G.H.F."  Again, 
in  §S54, 1  Bay,  "  The  force  of  Betting  hydrogen  free 
ia  get  down  ai  1''lli4;  this  ie  an  cicess,  no  doubt, 
foi  it  ia  the  f oroe  of  combuition  of  hydrogen,  which 
includes  the  latent  beat  of  gaaifioation  of  oiygen  ; 
in  foil  work,  however,  the  batteriea  do  really  ap 

a  to  abeorb  thie  amount,  for  the  connterforoe  of 
'ogen  coating  the  plate  makea  it  up.  Taking 
tSe  force  when  hydrogen  ia  not  actually  aet  free, 
we  may  obtain  the  latent  heat  or  energy  of  gaaifca- 
tion," — 8IQ3JA. 

[fiSlRl.l— Bzhanst.— YoQ  do  not  give  the  lead. 
Cumot  do  thja  by  "plain  Ggnrea  ;  better  nae 
Zenner'g  diagram  method  for  tiiia.  I  make  it  us 
followa  (neglectiog  lead,  which  won't  make  a  great 
difference)  :  Cut  oQ  at  4ft.  Sin.,  exhaust  opens 
61in.  from  end,  and  oloeea  14in.  from  other  end.— 
T.  C,  BriatoL 

[58163.]— Speed. of  Crank.— Maximum  speed 
of  oioss-head  may  be  taken  at  that  of  crank,  or 
Gift  X  40  X  T"  ^  ^^^  ^'"'  '^"""^  '*^ 
well  work  the  intcmtediate  speeds  by  arithmetic 
alone,  as  yon  appear  to  have  no  knowledge  of 
algebra  or  trigonometry.— T,  C,  Bristol, 

[58170.]  —  Wsitarworkii.- Sufficient  watershed 
must  be  got  to  give  30  gallons  per  day  per 
inhabitant,  calculated  on  toe  minimum  yearly 
rainfall  of  the  district,  and  storage  provided  to  hold 
■ii  months  supply ;  add  to  this  ample  proviaion  to 

deriving  their  water  from  the  aame  souroe. — B.Sc., 
Plvmuuth. 


UNANSWBEED    QUERIES. 


ntmbett  and  tUUt  </  fwr^J  rJUcS  rrmalK  mu 
Jar  firx  rBit4  arc  fnicrlrd  In  IMi  Kn.  and  V  "i 
maturtred  ttn  rrptalfd  favr  itffti  qflmenrdt.  W*  tn 
our  rtadtri  irtll  leal  nrr  Iht  Hn,  and  jcnd  it*af  (iVurnurti 
Ihry  can  far  lie  tn^  of  O^r/tOoK  oMrltWeri. 


Label  Turning  by  lUtJilnery,  p,  sa. 
S7DtM.     Engi^,  e». 

.    Conilrnell'inQlUBglc-Laiiteni,  es. 

Hydropethy,  B8, 
.    Laiho  Wheels,  89. 


avil.  llnkn,  i; 

itwi.  Speelroic 

1.  WiriniiP 

!■  Tla-l 


Plvmuuth. 

£68171.]  — Eleotrio 
"  Toahi,"  I  am  aotry  to 


reply 


- aotry  to  say  that  I  am  unable  to 

send  a  drawing  of  my  eleotrioi  clock  to  Ihia  week' 
"  B.  M.,'*  owing  to  my  being  absent  from  home, 
shall  b«  pleased  on  my  retam  home  to  make 
drawing  to  acale  of  the  pendulum,  and  give  all  tl: 
necessary  oonnectiona,  as  requeatoo. — ACOLTTK. 

[58173.]— PlitfaB.— If   "J. 
" Vta  reqoired  to  be  left  inthoii 

^eswBJi  or  Turner's  oement,  ._   

U,  Ac,  will  rectify  the  error. — RbAdi 

■  [58173.]- Flatin? — Apply  molted  paraffin  with 

■  ■nail  bmsh  and  nnbseqnent  warming,  so  as  to  get 
fttliin,  evoD  Sim.  If  using  hot  electrolytes  try  a 
solution  of  ehellao  in  alcohol. — B.  B. 

[58172.]- Platinff.- Yon  can  cover  tho  bocks  of 
broDcbea,  Ac,  with  shellac  varnish  ;  but  I 
not  advise  itn  use.  The  quantity  of  silver  nsed,  in 
any  ease,  is  very  email,  and  yon  can  get  a  good 

SroGt  at  Gd.  a  doien,  and  plal«  them  all  over. — 
•a. 

[58173  and  58174.]  —  Tumlag  Wuhlng- 
Haohlne  SoUera. — Just  an  anger  for  boring  np 
for  spindle  while  roller  runs  in  a  boring  cdlar. 
Yoa  can  fix  a  chisel  in  alide-rest,  but  it  must  slope 
very  much  ;  I  make  a  tool  for  tJie  alide-reat  with 
edge  at  snitablc  angle— say,  30°  from  perpendi- 
cuLtt.-T.  C  Briatol. 

[58175.]— Talllaneria  Splzalia.— This  plant 
may  be  grown   in  an  o  *'  '  '      ' 

veited  propaeating-glasi 
laim  gfass  pickle-inr  w^l  do.  Plant  in  gin.  of  peat 
or  laaf -mould,  and  poor  in  auffioient  clear 
water  carefully  ;  when  it  haa  settled,  drop  in 
oientmahed  rivor  sand  or  Ana  gravel  to  ._  ._ 
movld  aboat  lin.  The  sand  is  only  for  appearance 
Bake.— A.  Babtlstt,  Bath. 

[n8175.]— TalUauerla  Bpiralla.- It  will  grow 
peiteotly  well  if  it  is  planted  in  fins  sand  and 
grav^  at  the  bottom  of  a  bell  glass  filled  with 
water.  It  should  be  kept  in  a  warm  place — say  E 
ETcenhonse.  It  ought  to  Sourish  ondei  these  con- 
ditions.— R.  A.  K.  BbkniJtT,  .  Walton  Hanoi 
Lodge,  Oxford. 

[581711.]  — Tbe   WljnaliTint   Inflnenoe  Ha- 
chine.- To    "B.  B.   p."  — There  is   do  rcasor 
wb^  tjie  siie  of  the  inflaence  midlines  should  be 
limited.    Hony  have  been  made  of  large 
•everal  are  in  process  of  construction.     Tho  plates 
uf  tho  machine  at  the  Inventions  Exhibition  wi 
7ft.  in  diameter.     Plates  from   Itiin.  to  ISin. 
diameter  are  convenient  for  genera]  use. — J.  W. 

[58177.]— CaatlnK  BiM*.- Try  dusting  with 
bamt  cort.-G.  B. 

[58177.]— Caatinc 
batter  try  what  is  - 
qninkling  MS  before 


Ql  Fats  and  Oils,  170. 


Inil  DIreolioa  Yaue,  171. 


,11  Copper  BoiLtr,  171. 
'.    UodelKoglil^JIikljig,  171. 


QUEEIES. 


null  I J  ol  tuiphuric  I 


jmedy  it.— MiLToaE. 
[MlBt.]-NlckeI-PlatinB.- 


DEdnlrosSDlnickel- 
Dp  Fott'i  Kilutlon 
.nSPeoominendL-dla 


ihtinin^l  ■!    I  bare  triad  both  Uunien  and  Daulell  balti'ry. 
i.  U.  D. 
[BH183,]- American  Organ. —Will  anyone  Intereilel 

1 1  vnnt  to  Increase  the  power  of  mj  tl-row  iDntroment 
■j  adding  anottaei  haU-row  solo  lel  ?  At  present  I  line 
ne  loir  of  art.,  one  of  lit.,  and  bslf  or  aft. ;  and  what  oUier 
alf  low  should  I  add  to  iiniuove  It  ? — K.  Y. 
[Beisi.]— Balauoiuf  Ijoaomotlvaa.- 1  shonld  be 
glad  If  an;  render  would  cxplala  liDW  to  deleimlae  the 
-Hdlal  dlstaui:a  in  the  following  formcla,  glicn  by 
3.  £.  Clark,  for  finding  the  position  of  balance 
lelghti  In  oalstds  ej'lindH'  ilngle  engines.  Role  : 
i'lnd  Che  total  weight  in  ponodt  of  the  revolving  and 

ippendage^  conneiitiDg  rod,  crank,  and  crank  uln ;  multl- 
plT  bT  tbe  length  ol  the  ciank  In  Inches,  divide  b;  the 
-ullal  distance  in  inches  ol  tbo  centra  ni  grBTilj'  o(  the 
lacv  to  be  occnpled  by  the  counter- wel^t.  The  reanltia 
le  ooanter-wclght  in  ponnda  Id  be  placed  eiactlj  oppo- 
tg  the  cnnk.  Note  :  Tbe  cionk,  for  the  pupcse  ot 
ilculatlon.  Is  to  be  taken  aa  tbe  extra  matciml  applied 

iTlng  been  u«rlalned,  the  CiUcalaledeqclTBlent  weight, 
I  amilled  at  tbe  orank  pin.  Is  to  be  tniployeU  In  the  cal- 
ilatkn.— B.  U.  S. 
[SHISB.]— To  riddlara.— Chi  anj-  Addler  reader,  who 

'  ovevrr,  ufl  and  pliable.— Si  LA  K. 
[SSlse.]-  Hot  Water  Olrtnilatlon.- 1  wisb  to  heat 


«,  t»(on 


[Mier.]- ToKr,  Wlmalitirrt,- 1  a; 

Will  jrou  kindly  help  me  by  answering  loll 
dlfficQltles  ?       What  distance  Ihonld  the 

bstwaen  them  icnved  M  each  boas  lo  tioU 

how  are  the  plates  bnt  aecored  la  posltlol 

the  iplndle  for  glasses  be  mors  than  lIMn.  _._., 

Inuhn.  being  eaob  tin,  and  the  atancbloos  sieh  Ibk, 
occnpleatha  wbale  langUi,  and  leaves  notblnK  to  of  ^ -'^ 
the   neDtnUslng  rods  to,  which  I  sipsct  nqoirai 
attached  to  the  ends  ol  tbe  qiUidle  by  means  a  tbs 
taba?    LejdeDlaia— an  thsea  slmtlrgliatnbntv^at 


both  ends,  or  Imve  they  b 
Lsydsnlanl    lamatalcaa 


[ISIBS]- PhotOKrapMo  Iiona.' 
gtlool  goods  has  sopplftd  ne  with  " 
„ath  ate  atuat  8ln.  locia  ;  but  tlu 
andoflheoUier  111b.    Tbe  vendor 
-Ivaataga  Isonaae  of  width  In  th. 
luld  tell  mt  ol  the  wide  difrereno 
will  thank  some  bretlMT  reader 
*'  ihTBema  wli 
light  in  thi 
wtde 


jar  I*  Ailed  wla 

whoselli 
.  two  landaeape  lenei^ 
dlaimeter  of  one  la  flL 

lena  gives,  althoogb  bi 


la?— Fuaeui. 


lurnlahn.- ,._ 

^d  give  a  sketch  of 

r68iw.]— Iietteringr  Book.- 
derable  numlHT  of  books.  1  a] 
lader  of  "Ours"  wctdd  teacb  d 
K'a,  inltablB  (or— AH  tJtiStxr 

[SBIBl.]— I.eKaI.— Wonia  Mr 
le  his  opinion  on  the  following 

hcse  were  left  bim  by  bli  bithe 
li  (TEltlng  old,  in  ciM  of  hia  dea 

lb  ?    I  bold  bills  for  tl 


make  a  changliif  te 

pBOTOoawa — 

have  txmnd 

ne  &  methad  of  liCtnlj 

Wetherflcid  kJuBysta 

'ud«iu>Uad:bnt«k 

b,  I  want   to  kl  — "' 


[(BlBJ.l-Oolla.- ToJiR.: 

„iUi  tbo  following:— I  bought  a  medltnl 

make,  and  S^  wben-Utag  It  to  idee«a,ibat  th*ai 
cdl  was  almpla  ua«overed  copper  wire.  No.  40. 

erthelmpreHdonUi-"-"    ""- '  *"  "" 

■  -  ■      CertafBlyt 

111  L  gladiy'reMlied  bjr— OatdODK. 
[II81M.]-Braa«  C»«tln«a.  —  Would    am 
latlngi  to  bring  a  red  faoo  on  them  f — A.  tJABJ 


hid  alt  tW 


inanlated.     Certafoly  thia  ooU  bad  several  wia^fVl 
paper  Btl«r  each  length  oE  coll  had  barohild  onwtltMj 


what  Is  tbe  particular  J 
■  ■  ilslneaeb^—'- 
platee  Apart,  aud 


£h  iejdm  : 


magnet  will  DC 


-Would  some  road 

LcclMicbCa,  and  lift  |lb.  Ila-I  I      K  - 
__.■ .,  joaiwfi-l     E. 


mold  wen 


-Will  so 


[Ml»«.]— u=- .—..L..— ~V„in  hi  (ra 

oonlh  wft^fti  they  feed  ?     What  on  I    Bowl  >^-— 
hject  ^opeu,  I  («r  they  will  not  live.     BliaU  bt^ 
Jiow  of  any  book  with  lartlcuhirs.— W.  A  K. 

[BHIB7.7-OaWB«te.— Caninj  of  oBt  r«daW      ^"^ 
.!..>  ..i.-Ji~,r.  inniu.   ii-c   the  probable  con  t<  telW      tr 


.e  oil,  *c.  BI 


[1S1E8.1- Cement, 
or  sticking 'celluloid  o 
[MIM.] — Baokln  g  Plate*. 


a  keyboaill 

'i-i.  Ta 


[6B«0.]— Pyrology  .— 


lClrB"B.M,•■^Ml 
B,  C.  B."  1 


S'lSHffJ   ^ 


bellowa  body  lor  It  (— G.  PiBS. 
[saiua.]— Photo.  Lena.— what  Ij  meant 
glosses  in  a  i-pUitu  Ifna?      1  Imve  one  ni 

N3.]-  Poliahing  looland  Bpar.- 


IMSm.]- Brlek  Bnrnlnar.— Would  any  eli 
«nvenaut»ithibei.iibi,rct,iiitTe  Hie  kindnn 
ne  as  to  tbe  best  and  chejL]v>t  form  oC  klUa  la 
onimon  bOck  bnniing,  where  only  or  ■  "  " 
s  there  inch  a  kiln  in  use  as  a  "  Kiddle 


[safOB.]— Worm  Wheel.— 


'St 


ESSLISH'MECHASIO  AND  WOHLD  OF  8CIEKCE :  Ko.  1,0! 


OrliuUnc  and,  FnlTerlainv  IlEa,- 
raqiitn  to  niad  lo  *  t«;  Bn*  pawilu  aint 
tiLpidiifB.  Ou  may  cornqniideDt  inform  mt 
11x1  of  ttiMl  M  t     '  PutUTJi  T«cli "  klDdl J 


le  ditftrtnoe  at  laAght  at  tb«  euQ  of 


'an-EldoIon. — Ou  mi 


(Dlloiied  bj  Biz  Fnncla 


iuffbia.— Which  vonld  b*  the 
lU  n«ra  atigiiH,  Di  >  gu  mtr' — 

lower  mnlif  bs  required  ?— J 


un  Porta.— Why  m  tha  tn  ■ 
er  cananllj  nude  the  tune  Tldth  f 
DOn  UuiD  nnooTfin  oda  port,  1  think 

.ore  thJui  QiiDOTer*a  ?— LK"" 


ud  FlMt.  In  Himpililn.    Alio, 

[iS391.]— I^ettar  FnnohM.— Could  uj  noder  glira 
Lt  InfonnaliQii  as  to  lh«  on»[»»ln«  o(  Uie  >l«el  poncb™ 

ib>  tools  reqiUed,  tto.  f— WllIBIu. 

rw«(.l— Dynamo,— To  Mb.  Bottone.— I  tare  m»da 
H  djniHqo  with  >  get  of  Mr.  Jona'i  aitlDgi.    Bl«  of  P.M, 

ben  wtn  la  wound,  U  by  1  bj  I,  voond  with  «lb.  No.  IS 

In :  BinuLlure,  lunluled,  3(  b;  1,  wound  with  Jib.  No. 

I.    What  c..p.  ought  I  to  get  ' "■  " >.■--> 

Iso  tell  me  ulilcb  will  be  the  bi 

[E833e.]-OolonrbiK   Brass   Flmhins  BmU.--- 

black.  aJid  lacrioered,  ao  u  to  leave  the  pollab  like 
sold  In  London  ?— B.  W. 


ougb  tight    at  back  la  aloppf  ll 

[^SSMS.]— Peed  Pump,— Will  a 


laatliiff. — In  sating  a  jacketed  ojllnder  la 

If  boUi  waji,  wblcli  la  beat  tar  a  c; lludei 
Q,?     Are  the  «nd»   generally  jacketedr  — 

?0  Mr.  Jolui  Qrey. — win  you  klndlv  tel 
«pare  urlcate  of  ffotaab  In  orratala  containing 
lea  of  watei  1    Would  you  alia  be  good  enoagt 

id  giri 

C  ll  Cnun   my  CeitbOOIn,  — A.O 

Iltootlua:  stare.— I  haie  often  watihei 

downwd  tendency  1  bni  I  cannot  reooUec 
oe  more  withal)  upward  direction.    Ig  tbif 


iolotioD  of  a: 
I  told  there  la  a  change 
wbal  It  ii  Cnun  my  t 


ep^lac  tool.  I  ilto  wlih  to  ma  a  different 
iatdMeilb*dloT0l.XXXl.,ND.7tl.— NOUEN. 
3a  tin  Wall  Papen .— WUlioaieat"  Onn' 
f^  latin  pkpera  ?    1  CAunot  get  the  iiard  and 


Plre  Oildlnr.— (^n  any  reader  glre  nan 
I  L-ompoaltlsa  of  on*  of  ntore  organlo  aalta  i 
>  aoJuble  In  Tolatlle  oomponoda.  incb  aa  tu 
iplrit*.  er  oil  of  laTendcr,  and  that  could  )  _ 
Hi  at  a  coat  not  greatly  exceeding  that  of  gold 

>oTTiBV  Taca. 

Heatinff  of  Bhafte.  —  Can  any  of  duc 
me  the  reaaon  of  shafting  getting  hot  f  I  bare 
tltb  a  wits  down  the  centre.  I  alwayg  keep 
ritb  bat  QalipoU  oil ;  but  In  spile  o(  all  tome- 

Tbaj  Hem  ••  though  they  doo't  labrlcate ; 

uft  bearing  ll  the  worat ;  I  hare  to  keep  cou- 

kind?    Still  iMathemadoplad  In  Bourmllli. 
I  only  SO  H.-P.  Any  Information  on  (be  aboTi 
greatly  oblige— LUBtticiToa. 
ahixrt  In  Taleeotipa.— To  mb.  bidlbb 


[  ad^natment  byaOanon 


ight  to  do  if  all  wi 


d  round  In  tu 
uuwt  get  a  abe 


g  photographic  tIow 

inihiblt  floA  Tlewa  being  laken  (or  trade 

I  penona  wbo  get  pbotograipha  taken  for  t 

oge  prevent  the  photo^rapLerf rem  afterwards 
lumber  o(  copiH  he  pleatfea  from  the  negative 
Tpoaes !  —J.  MCOiUTa. 
a«e  Stove,- 


ivldmged  to  J.  Fisbck,  Ungiey  Home,  DorUng, 
PEOBLBII  DCOCCLXnil,— Bt  H.  F.  L.  Mitkh. 


lis 

|ln.;tra. 
J.  F.C. 


«ogthof  cylinder,  6A  in.;  til  i( 
Ku^iu  uj  gleam  wajg.  Bin.  eaoh  by  Jl 
nlve,  fin. :  gtsun  preasure.  tulb.  pi;r  i 
ea  (^  piston  rod,  Jin-      If  plunger  t> 

Elate  dia.  of  plnngcr  iu  both  ci 

a.— Will  lonie 


kind 


[H3J9.T— KeudlnK  Banoepvia,- 
sder  inform  me  how  to  mend  or  IIU  nj 
ana,  te  keep  them  trem  running  wbcn  aoupa  or  puddinga 
re  boiled  ?— BtioEB. 

[MISO.]— Blcyole  Oranka. 
nd  me  a  tool,  or  tell  me  where  to  boirow  one,  for  taking 

Ola  ig  forced  down  on  the  gplniUe,  gradually  drawing 

S.^REAUIfH. 

[S8J31,1— Artlfiolal  Memory.— Can  anyone glTen 

Ick !    He  doeg  not  aeem  to  have  pnbiiilied  any 
tbongh  ho  laid  hit  pupilg  under  no  obligation  «  ae 

old  get  adigcrlptlonuf  It.— 8.0.  0. 

I3S.]-  AirPiltratlon.— I  hare  ree^,  aomewhere. 

[  air  la  paaied  through  chareoal  11  would 

with  a  greater  proportion  of  oiygan— that  li._ 


Pref, 


of  the  nltregcn 
ten  me  whether  Lhia 
haa  bean  praotlcaily 

)r  Jet.- 


in  the  air.    Can  aoj  of  your  reader 
applied?— J.  U.' 
[M]}}.]— Saiaty  Blowpipe, 

a  thing  la  wanted,  aa  a  imall  and  chea] 
preventing  the  mnning  back  of  the  light, 
gaa  bag.  or  bellows,  f  rem  bursting  !  1  wil 
lars  otone  to  any  who  adTertlae.— O.  fi. 

rs8J3*,l— Horee-Power  of  Bnaino.- Will  one 
oar  reader!  kindly  luform  me  what  would  be  tbe  hon 
power  of  an  ent^;  the  cylinder  (lln.  etn^  bj  S^Id. 
bore,  the  boiler  working  up  to  Wib.  praiure  ?    AJao,  wl — 

I68S36.]— Btnited  Blxda.- 1  haTe  a  caw  of  bitdi,  i 

obllge<l.-J.  K. 
rWSSa  ]—Btaotrlo*l. -Could  any  rsder  t?"™  "^ 


[Da:t7.]— Load  on  O-lider.  - 


^ 


re  !— SlHFLl. 


.)e  of  wat< 


Balshta  and  BolUnv  Point*.— i  ahaii 

leoMetf 'Onii"  wmld  gin  BM  aoDe  latcnna- 

'' — '—- <4,wUehIhaT«na4flwrqM^ol 

~  4  til*  and  o(  Ua  Ar- "  *^  thv 

™  tnnlM  b-  '■" 

boUlwef 


ilottad  Unea,  a 
theoretically  the  proper 


Btott  Warkman  t 

INONESa,'   poMlihtd  »nry 


£!.'  Ba  ll  fhi^^lall;  Icllal  !■ 


1.  B.S  «  IP  »ke*  B  (illec  cb.) 

J.  Q.B  T  i-  Anything  («) 

'■»•»■"■"""'        ,.,I.B.^.», 


ff.  T,  P.— Thauka  for  gamea. 

.yi   diagram  your  preblenu  and  aenil 

HVB  that  to  the  problem  you  hare  aent ; 


hout  point,  obvloni,  and 
A]  waye  diagram  poaltlou. 
Q  B  4,  KttakHlKtiUl. 


TX&K8   OF   SUBBCBIPTIOn. 

FAyiBLB    ai    ASTASoa, 
ll  U.  h>  Bi  XhUu  uA  III-  If  TwelTi  Haalha,  fMt  Tr 
Ma   8itJS),'l'i 


oidiury  atwi^aper  pa 


at  »»,  Ch^iliiaHOartJhll*- 
laburtpUo—  (or  tlu  ITuiH* 


tl»roia,~rkli»™  OdUlojs  PR  "°™iP<*  ™:,  "•"I'" 
-lll^ilgr-Miiei  djT»«  *!,"»"  ''^  llJ^uS^JSntS^ 
i«id  IllM-  0^  T-Jjf^  lie  mtatfipUon.  If  !«*  S^?*^  •3 
Aialn*  U  mplni  viilaM,  tt^  gust  bs  jal*  tor  al  Iks  isM  ■( 

SmT-;    IlirTlliTL.      IjllTIL,    «"11I-,    XUII., 


wS'i^Slis  « I.';3  dafi?,  f^  ta„*^&i^'S-T™Ft 


HOTICB  TO  aUBSCBIBEBS. 
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ANSWERS  TO  COBBBSPONOENTS. 


-•-♦-•- 


*•*  All  eommunieations  shouldbe  addreued  to  the  EDITOR 
f  the  English  MxaiAiac,  383,  Strand,  W.C, 


HINTS  TO  COBBBSPONDENTS. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawings 
for  illnstzBtions  on  seixurate  pieces  of  paper.  2.  Put  titles 
to  queries,  and  when  answering  queries  put  the  numbers 
as  well  as  the  titles  of  the  queries  to  which  the  replies 
refer.  3.  No  charge  is  made  for  inserting  letters,  queries, 
or  replies.  4.  Letters  or  queries  asking  for  addresses  of 
manufacturers  or  correspondents,  or  where  tools  or  other 
articles  can  be  purchased,  or  replies  giving  such  informa- 
tion, cannot  be  inserted  except  as  adrertiMments.  5.  No 
question  asking  for  educational  or  scientific  information 
is  answered  through  the  post.  6.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  correspondents  are  not  given  to  in- 
quirers. 

*«*  Attention  is  especially  drawn  to  hint  No.  4.  The 
space  devoted  to  letters,  queries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with  ques- 
tions such  as  are  indicated  above,  which  are  only  of  indi- 
vidual interest,  and  which,  if  not  advertisements  in  them- 
selves, lead  to  replies  which  are.  The  **  Sixpenny  Sale 
Column  "  offers  a  cheap  means  of  obtaining  such  informa- 
tion, and  we  trust  our  readers  will  avail  themselves  of  it. 

BACK  NUMBERS. 

WB  receive  so  many  queries  asking  for  directions  how  to 
make  many  instruments  and  appliances  which  have  been 
fully  described  in  back  volumes,  that  wa  have  compiled  a 
list,  which  we  shall  insert  in  this  column  at  intervals,  of 
those  most  frequently  sent,  and  as  the  numbers  are  still 
in  stock,  new  subscribers  should  consult  the  list  before 
sending  their  questions. 

Bookbinding :  No.  613. 

Electric  machines  :  Nos.  1,009, 1,025. 

Electro-magnets  :  Nos.  772. 

Lacquers  :  No.  866. 

Pattern  Making  :  Nos.  938,  941,  943,  945,  948,  950,  952,  954, 
965,  956,  958,  959,  963,  963,  969,  974,  978,  986,  989,  993, 
995,  998, 1,000, 1,001, 1,003, 1.004, 1,008, 1,009, 1,010. 

Silver-plating  :  No.  1,009, 1,010. 

Varnishes :  Nos.  478,  619,  675,  723,  775. 

The  following  are  'the  initials,  Ac,  of  letters  to  hand  up 
to  Wednesday  evening,  Dec.  3,  and  unaoknowledsed 
e]aewhere>— 

Ljebot  and  Ck).— Lewins  and  Co.— J.  and  H.  Oraoe.— W. 
Coleman.— Major  Dumbleton.— W.  P.  Byan.— Q.Weston. 
— T.  Taafe. — Soft.— A.  Jones.-^Peinture.— Young  Brewer. 
— Country  Smith.— Johnny  Nash.— £xi)erimentalist. — 
Jason. — W.  Wright. — An  Anxious  Enquirer. — Piston-rod. 
— F.  W.  E. — H.  Bond. — Rev.  J.  Pearson. — Sydney  Evcr- 
shed.- Homoios.— J.  N.  Dw— Hugh.— T.— H.  A.— S.  Bot- 
tone.— O.  B.— T.  G.  Elger.— C.  R.  Woodslde.— a.  Towns- 
hend.--Bobadil.— Havelock.— H.  Bellars.— Dr.  Eoyston 
Pigott 

J.  A.  0.  (See  the  numerous  replies  which  have  recently 
appeared.) — Panurqb.  (The  only  information  of  the 
land,  so  far  as  we  know,  is  contained  in  the  articles  on 
pp.  514,  538,  563,  611,  Vol.  ZXXL,  and  pp.  80,54,80, 
VOL  TXX.  These  were  published  in  book  form  by  Bell 
and  Son,  York-street,  Covent-gardcn — *'  The  Lsdiaxiibber 
and  Oottapercha  Industries."  There  is  also  a  work  by 
HaJMWckon  the  **  Caoutchouc  Manu&cture,"  published  by 
TjOngmana  in  1857.  3.  Do  not  understand  the  reference 
to  wniskey.)— G.  A.  (Try  Stanford,  Charing-cross,  W.C, 
for  maps  of  any  part.) — H.  A*  (It  Ib  evidently  a  case  for 
a  physician  to  examine.  No  one  else  can  give  useful 
advice.)— Henrt  Townsknd.  (It  is  purely  a  matter 
for  private  arrangement.)— BOOKWORH.  (The  bichro- 
mate or  Bimsen ;  but  much  depends  on  the  kind  of  work 
and  the  time  it  is  required.)— Sufferer.  (See  indices 
for  remedies  for  indigeetioD.  A  medioal  man  ^ould  be 
consulted.)— B.  Columbian.  (Su«h  a  question  finds  an 
appropriate  place  in  the  Wanted  Column.)— A  Student. 
(The  rules  are  given  in  the  textbooks  and  in  the  pocket- 
books.  You  want  a  dynamometer,  and  the  simplest  is 
known  as  the  Prony  brake.  The  simple  formula  is : 
multiply  the  length  of  the  lever  in  feet  by  the  weight  at 
its  end,  and  the  number  of  revolutions  of  the  shaft  per 
minute.  The  actual  horse-power  is  found  by  multiplying 
that  product  by  -0001904.  A  good  dynamometer  is  illus- 
trated on  p.  378.  Na  844 ;  p.  607,  No.  833 ;  p.  536, 
No.  750.)— FDZZLF..  (See  the  indices  of  the  last  three 
or  four  volumes,  and  recent  back  numbers.  Ycu  will 
find  several  machines  of  the  kind  illustrated  and 
described.)— H.  B.  G.  (For  Reponss^  work  see 
p.  119,  Vol.  XXXVL,  and  p.  148  jiresent  volume.)— 
A  GLASGOW  Subscriber.  (See  Replies  last  week,  and 
the  indices  of  back  volumes.)— Marlow.  (The  i>enalty 
for  placing  the  word  "patent"  on  any  article  when  a 
patent  has  not  been  granted  is  a  .**  fine  not  exceeding 
£5"  for  every  offeqce,  on  **  summary  conviction.")-- 
Lkgh  S.  Powell.  (You  were  answered  on  p.  312, 
middle  col.,  to  signature  P.  There  is  much  information 
on  the  subject  in  back  volumes ;  but  nothing,  we  think, 
about  **  fluoride  of  ammonia."  The  etching  of  glass  is  a 
very  simple  matter,  and  such  peculiar  fluorides  are  not 
required.)— Copyright.  (If  they  are  not  **  copyright" 
here,  they  can  be  copied,  of  course.  They  can  be  made 
"copyright**  by  simultaneous  publication,  not  other- 
wise.)—Z.  Y.  X.  (The  intensity  coil  is  of  no  use  in  pro- 
ducing an  incandescent  light  to  take  the  place  of  gas ; 
and  such  a  light  cannot  be  produced  from  a  battery  at 
about  the  sume  cost  as  gas.)- Thomas  Hampson.  (If 
you  cannot  see  back  numbers,  make  your  choice  of  a 
book  from  the  list  issued  by  Mr.  Calvert,  Grea;  Jackson- 
street,  Manchester.)— MJSCHANia  (See  "Hints,"  No.  4. 
The  query  is  unsuitoble.)— C.  P.  (Front's  elastic  glue  is 
generally  used.  3.  Recipes  for  crumpets  and  muffins  on 
pp.  872,  414,  Vol  XXXVUI.)— Working  Dentist. 
(The  best  thing  you  can  do  is  to  adopt  the  ordinary  form 
of  lathe  treadle— that  is,  hinged  at  the  back,  so  that  the 
thru.-t  is  given  by  the  leg.)— Fkrritm.  (Not  of  suffi- 
cient intortrst  for  insertion.  Perhaps  he  was  away  on  a 
holiday,  or  attends  at  the  office  only  at  ^^ide  intervals.) 
—  IQSORAMUS.  (Better  use  magnesium  wire  or  ribbon 
in  a  suiuble  lamp,  which  you  wiU  find  illustrated  in 
No.  922,  p.  277.)— J.  S.  L.  (We  do  not  know.  Try  Mr. 
Blaekwcll,  Chapel-street,  LiverpooL)— A.  G.  HEATH- 
CVTJB.    (For  storage  batteries  see  the   indices;    but 


espeoially  No.  1.016,  p.  28.  2.  We  cannot  determine 
which  process  of  silvertog  glass  will  suit  you ;  but  there 
is  scarcely  one  of  the  back  volumes  which  does  not  con- 
tain teveral.)— P.  Thorp.  (Why  not  submit  yoiir  idea 
to  a  maker  of  reflecting  telescopes  ?)—H0RSK6H0E. 
(There  is  no  doubt  that  the  patent  will  be  granted  to 
the  person  who  made  the  application  ;  but  if  you  say  the 
invention  has  been  in  use  six  months,  the  sooner  it  is 
fully  protected  the  better.  The  stamps  now  cost  £1  on 
application,  and  £3  when  the  comjjlcte  specification  is 
filed.)— H.G.  (Your  query  is  incomprehensible  ;  but  so 
far  as  we  understand  it,  we  should  think  you  would  find 
the  required  information  in  any  cookery  book.)— 
BORAX,  (rrlacialinc  is  said  to  be  composed  of  boracic 
acid  18,  borax  9,  sugar  9,  and  glycerine  6  parts.  A  dif- 
ference of  opinion  exists  as  to  the  effects  of  boracic  acid 
taken  frequently  into  the  human  economy,  for  the  pro's 
and  con's,  of  which  see  sundry  papers  in  bock  nnnibers.) 
—Lever.  (The  difference  is  that  in  the  old  pressure 
brake  the  brake  i^istODS  are  in  direct  communication 
with  the  reservoir  of  compressed  air ;  in  the  automatic 
there  is  a  reservoir  under  each  coach,  which  discharges 
its  air  into  the  brake  cylinders  when  any  leakage  occurs, 
whether  intentional  or  accidental.  The  pressure  pjstem 
is  used  on  the  District  line.)— SUFFERER.  (As  you  say 
you  can  "  see  as  good  as  anybody  "  except  when  reading, 
it  is  probable  that  a  pair  of  spectacles  will  remedy  what 
you  call  "weak  eyes.")— E.  S.  J.  (For  methods  of  as- 
certaining whether  wall-papers  contain  arsenic. 
See  pp.  87,  163,  176,  219,  last  volume.— A  NoviCE. 
(Surely  you  are  joking  when  you  Ask  for  the  insertion  of 
a  query  liow  to  make  a  Wimshurst  electrical  machine ! 
If  not,  please  look  in  the  number  published  on  Oct.  16 
last.  Your  second  query  about  electric  bell  and  battery 
has  been  answered  many  times ;  and  as  to  the  third,  if 
you  will  say  whether  you  want  to  know  about  Tele- 
graphy, Railway  SignaUing,  or  "  Kleotricity  in  General," 
we  will  endeavour  to  oblige  you.)— W.  C.  Blackdurx. 
(It  depends  on  the  construction  of  the  boiler,  and  the 
means  employed  to  generate  the  steam.  A  charcoal  fire 
would  be  best,  we  toppOf e,  though  for  all  you  tell  us  we 
do  not  know  where  it  is  to  be  placed ;  but  you  ean 
easily  try.)— A  Constant  Reader.  (Answered  many 
time?,  and  very  recently,  too.  2.  From  any  music  dealer, 
we  suppose.  3.  Refer,  to  the  indioes,  and  select  the 
electro-motor  which  suits  you  best.  Have  a  look  at  pp. 
257,  274,  315,  Vol.  XL.,  to  commence  with.)-PnONK. 
(We  have  frequently  mentioned  that  No.  694,  which 
contains  the  description  of  the  English  Mechanic  tele- 
phone, is  out  of  print.  For  a  general  description  of  a 
modification  see  p.  186,  No.  for  Oct  30  last,  and  the 
indioes.  3.  For  a  varietv  oX  alarms  of  the  kind  see  back 
numbers.)— H.  B.  O.  (We  know  nothing  about  it,  and 
do  not  advise  in  such  matters.  Surely,  if  you  have 
joined  it,  vou  know  what  interest  they  allow.)— H. 
Shafto.  (For  illustrations  of  a  pantagraph  and  how  to 
make  it  see  Noe.  683,  684.)— X.  Y.  Z.  (An  elaborate 
uticle  on  the  camphor  barometer  or  storm  glass 
appeu^d  in  No,  1,069,  p.  406.  Directions  for  making 
have  been  given  nuuiy  times.)— C.  D.  R.    (Please  send.) 


CHABQES  FOR  ADVEBTISING. 

1.  d. 

TWrtyWorto         »   « 

Zrary  sddltloiud  eight  words Of 

Front  Fftffa  Adrertiiiementa  Fiye  8hiniii((i  for  the  flist  40  words, 
ftfurwardii  9d.  per  line.  FarAgraph  adTertlsementa  One  Shillinff 
per  Une.  No  front  page  or  par»gntph  •dTertisenient  inMsrtad  for 
lea  than  Five  Shillings.  Reduced  U'rnu  for  leriee  of  more  than  6 
inaertions  may  be  aacertained  on  application  to  the  Publiaher. 

ADYS31TISEM£NTS  in  EXCHANGE  COLUMN— for 

B.  d. 

Twenty-four  words       0    3 

For  ereiy  succeeding  Eight  Words 0    8 

▲DYERTISEHENTS  in  the   SIXFEXKY   SALE  COLUMN. 

H.  d. 

Sixteen  words OS 

For  erery  succeeding  Eight  words Of 

*«*  It  must  be  borne  in  mind  that  no  Didplared  adrertisements 
pan  appear  in  the  "  Siipennr  Sale  Golomn.'  AU  adrortisenieBti 
must  De  prepaid  ;  no  reduction  is  made  on  repeated  insertions  ; 
and  in  casee  where  the  amount  sent  exceeds  One  Shilling,  the 
Publisher  would  be  gxat^nl  if  a  F.O.O.  could  be  sent,  and  not 
stamp*.  Stampa,  howeror  (pref«rab1r  halfpenny  stamps),  may  be 
%ent  where  it  is  inconrenient  to  obtain  P.0.0.'s. 

The  address  is  included  as  part  of  the  adrertiftement,  and  charged 
for. 

AdrertisementR  mutt  reach  the  ofBce  by  1  p.m.  on  Wednesday,  to 
insure  insertion  in  the  following  Friday's  number. 


CUB   EXGHANaa    COLUHN. 


The  charge  yor  Exchange  Notices  is  Sd.  for  the  first 
24  words f  and  3d.  for  every  succeeding  8  toords. 

Good  Value  Offered  (cash  or  instruments)  for  all 

kinds  of  sound  or  K;)ialniblo  Stientiflc  Applisncc^ — CAPI.atZI, 
Science  Depot,  Chonlus-strcct,  near  British  Museum.    Establishea 

lb6S. 

Horse-power  Vertical  Engine,  pnmp.  ccntrifngal 

goTemon,  brsm.  supcrhoater,  raado  for  exhibition,  nlghlj  finished. 
No  rubbish.  Will  exchange  (or  useful  back-gear  Lathe,  ur  any  tue- 
ful  tools.— 69,  Monkton-atrec't,  Leeds. 

HarxnonltlXllt  S  octaves,  requires  keyboard  and  case 
to  complete  Exchange.  Also  3  Onrami  aud  Materials.— Addreaa, 
li,  Moxlcy,  WiHlnusbury. 

Ghas  Enffine.- 1  liave  a  one-man-power  Dorrlngton's 
Gas  Engine,  new,  fitted  complete  with  pas  bag,  igniting  jet,  Arc, 
cost  X8 10s.  Will  exchange  to  raluo  of  XA,  having  no  use  for  it.— 
F.  Bvaox,  Ncnagh. 

Phonoffraph.,  new,  with  301b.  tinfoil  sheets,  for  ox- 

change  or  nale,  coat  <17  10s.  Would  exchange  for  good  doublo- 
barrel  Oun.— S.  C,  lUl,  Adch^de-rvad,  London.  N.W. 

I  have  got  a  few  New  and  Second-hand  Singer's  Mediimi 
Sewing  Machinea.  Exchange  or  offcn.— STAFroBD,  17,  Biadshaw 
strcvt,  Shudtihill,  Manchester.    Bi:i<aircr  of  .ill  kinds. 

Wanted,  second-hand  Violonoello  in  playing  condi- 
tion. Offers.— W.  BaiUUS,  Markcb-UTrace,  Wooler,  Northumber- 
land. 

Plates. — House  of  Commons  Lobby,  1869 ;  Paris,  1867 ; 
Ediubarvh  :  porfccty  What  offen  ?  Magi**  Lantern  and  Slides  pre* 
fcrred.— J^.  TuuMUi,  Clevvland  YiUa,  Jame»itrcct,  Oxford. 


Laminated  Armature,  Weston 

by  4  on  spindle,  wound.  Exchange  for.  *-p 
bound  Vol*.<.f  *•  Englnter,""  Enginwring,-**  Ma 
or  .jtftm.— A.  J.S.,\>i>>,  Mare-«tr*«'t,  Backncr,  E. 

Dnple.T  Canoe,  new,  rery  buoyant,  i 

children  or  ladie*  ;  i«a«1dl<s  saH,  Are.,  complete, 
or  anything  Miitable  for  Florida  to  ralne  of  £^ 
I'EBCIVAL,  Uvrmitoge,  Woking. 

Two  tliroc-bnrncr  Glass  Chandeli€ 

for  ffsw  or  oil,  cost  C*.  Exchange  for  amateur's  I 
Comwallis-cre«c«!nt,  Clifton,  BristoL 

Beautifnl  Black  Betriever  l>0|r  (nn 

a  lady.  Wanted,  pal r Curtain*,  or  bcT»-ll*d  Plate  C 
Head,  without  j.nll.y  would  do.— RAtPH  Cx 
turrace,  Cppor  Holluway. 

Offers  wanted.—**  Ca8sell*s  Concise ' 

new, cost  14s.  "Ca^Mrlln  Technical  Kda<*ator," 
cost  lis.— G.  LOM»,  C,  Xewcomen-mad,  Wcllingl 

Lathe- Head  and    Best,  Tin-  cei 

maki.T.  "iiit  w<.»od  turner.  What  alZvra  ?  No  car 
rrra>l,  Boigat'^. 

Medical  Coll,  new,  very  powerful,  w 

j»lct<",  cost  7(Ki..  price  25*.,  nr  oxt-hangc  for  Oal 
thing  uiwfuL— PEIUY  HCDnLKMTOX,  Montague 

\niole-i)l:\t«  JLihogany  Bellows  Came 

ftlido,  two  inner  fniniM  and  gowl  trif-<»«i  :  i*"^] 
August  la^t,  wonh:£4.  Wliat  offers  ?— OltoRtiK 
AddiMn-ganleni,  Kensington,  W. 

Fonr    matrnificcnt  Model   Ironclad 

oatH-s  to  scale,  like  those  at  InTcniions  £xh 
M)lenr1id,  ini»i*cliyn  allowed.  ;  part  exchange— 1* 
Bolton. 

Boiler,  Vertical,  quarter-horse,  donb 

internal  fire-box,  ten  tubes,  wator  gangr.  safety 
wurking  prc<wur^,  GUlb.  Exchange  to  Taluv  of 
Ncwington  Urcen-road,  Lundun,  X. 

Perambulator,  well  made,  infant  f 

rei«{r,  in  «'xchanpe  for  Stocks,  Taps,  and  DIr*,  W! 
Jin-  by  eightlis.— BUCilA>A>,  Worplc-road,  Kiwui 

First-class  Lantern  Transparenci 

graphs,  in  exchange  for  Photograpnlc  Apiarat 
scopes,  Micniscopic  Arccssorics  and  Slides,  or  oH 
—Apply,  PIUGOTT,  iThoniist,  Uoddcrsfleld. 

A  Bargain  .—4lin.  centre  Ijatbe,  qu 
rutting,  rlido-rest,  and  carriage  complete,  oi 
Offers.— FaiAU,  3,  Victoria-«tro«t,  Lat«>n. 

Bin.  tnmed  Brass  Flywheel,  pair  o 

high,  also  a  Breast  Drill,  good  Mmdition.— Cut 
plaee,  West  Kensington,  S.W. 

Lathe.— Wanted,  Lathe,  about  4ft.  ^ 

rest,  in  exchange  for  well  made  90  candlo  power 
«^  nickel  plated.- Address,  LOWB,  11,  Wl!lfr- 
Birmingham. 

Prize  Medal  School  Microsoope,  Field 

eoRt  ISs.  6d.,  itiU  it  for  iM.  Qd.,  Inflading  lU  ror« 
balsam,  asphaltc,  obJi>cts,  labels,  &c.  ;  eost  7s.  alom 
Brandon,  Corentry. 

"  Aristotle's  Works,"  coloured  y 

mounted  Mytholngiral  I'hotos.  What  offcn  ?  E: 
St.  Leonani  s-road,  Windsor. 

Dynamo,  B80c.-p.,  nearly  ready  for  wi; 
for  1  norso-uowcr  St4.<am  Engine,  baek-gt-arcJ  I 
HATCH,  Alderley  £dgc. 

62in.  Bicycle  for  exohanpre,  in  rc 

uood.  Wanted,  Fret  Machine  and  VjoIm,  or  vtrin 
19,  8 1  Thomas-strvet,  South  Oldhaox. 

Model  Locomotive  wanted.  Will  g 

£»  Musical  Box,  and  cash  for  good  model.— IV 
Bolton. 

Wanted,  good  Microscope.     Will 

Yalrc.    Send  isuticulars.—  lU,  St.  Ue%>rgt''^-rcaw. 

Wanted,  Model  Bo^vTine  Boat  (no 

exchange  Klrer  W^atc h,  IcYrr,  f-p1ave,  iiuitc-  nt  w, 
face.— Ib5,  St.  Georgo's-ruad,  BoI&vn. 

Second-hand  Harmonium,  in  pood 
Oflen.— Address,  Bev.  D.  J.  D.vviKS,  North  Bcud 

Some  good  Soudan  War  Slides,  C 

Gas  Bags,  Tubing,  and  Juts.  The  whole  wr  Mrjai 
JOXKS,  99,  rackiiigton-vtrvet. 

ISO  Slides,  some  co«t  2s.  and  Z».  e 
Harmonium,  price  £4^—0.  W.  SK.iaLK,  SunciLgk 

Carpenter's  Tool  Chest  and  sere 

odd  tools.    Exchange.— SAUXDKBM,  Dickleboirii 

Microscope  Slides  wanted,  good  : 

Locket,  value  £4  ;  i|-l>oop  Diamond  and  I'tail  Ei 
9,  Ball's  Pond-road,  N. 

Wbat  offers  for  double-barrel  Air  Fa 

X.,  9,  Ball's  Pond-road,  X. 

Print infi:  Press.  Incandescent  Lamps 

tro  Motor  for  hale  or  exchange  ;  Lathe  and  Lstb< 
SPBN'CBR,  t>,  Chctwode-ruad,  Tjiper  Tooiiog,  •S.W. 

Splendid  Model  Horizontsl  Engizi 

to  scale,  autoniaiic  Feed  Pump,  o«>ppcr  iKii?*.  r,  »itii 
£i,  cost  double,  or  useful  exchange  ;  Lath*.*  wsaft 
Chetwode-road,  Upper  Tooting.  S.W. 

Dallmeyer'3  3c.  Instantaneous  Pox 

cost  £K  !*.  Want  good  Biunial  LanU-rs  Avr" 
Camera,  or  good  offeru— 3,  £m«x  Villas,  Fillci<nM> 

Drilling' Machine,  drill  at  any  m 

thing.  American  )«iti>m,  sold  at  £1  16s..  good  ai< 
fiUin.  ball  bearing  Bicyele,or  oflcTb— W.Tatlok. 
George-yard,  Barasley. 

Lathe,  4Ain.,  all  iron,  circular  and  baod 
(RernoldA),  rise  and  fall  sidndle.    Sm-wtutur 
Piilakc-bridge,  Crujrdon. 

Mahogany  Aviary,  36in.  l<mg.  S3tii.  hi 
1  breeding  cago.  3  hen  canaries,  1  coek  in>1ilt^c(4i.3< 
exchange  for  Electriolry,  or  anythiug  usefuL- 
WOUTH,  9,  Bralthwaito-place,  radOington. 

Eight  Boxes  for  Keffativea  cct.  ^ 

dnson  riatcs,  various.  Rxcliangc  or  vffer».— A* 
H  igh-strcet,  Upper  Sydenham. 

"  Amateur  Work,"  complete.   WUl 

Incubator,  Musical  B<>x,  Model     I^>conH>tivr, 
Photographic  Ai'i«ratu*,&c.— H.  C  BlR*.  iv-. 


Pr 


TOBACCONISTS  COM 

—An  Illustrated  Guide  ^\W  FsgwK 
mdP   RESPKCTABLir,  S  »taJnj«.-H.  MTOi 
and  Tobaceo  Mfrohanta,  109,  BiMton-foad,  LoaM 
Export  only.    Telephone  K«w  7S*L . 

OULD  some  kind  friend  inft 

BK.ST  and  CHKAPB3T  way  of  LIUHTWpi 
SHOP,  or  WINDOW  of  tha  nune.  br  the  tMS^ 
away  with  paraffin  lamps,  wiiloh  have  J 
to  m«  r— Mb.  Tlpi'Ui,  BookieUer,  H« 
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XICBOSGOPICAL      ABVAlVCEa  - 
ANCIENT  AND  UODBBN.-II. 
By  G.  W.  BoYS-roN-PKiOTT,  M.A.,  M.D.  Can- 
tab. ;  F.E.a.,  F.H.A.S.,  F.C.P.S.,  Formerly 
Fell,  of  St  Pet.  Col.  Cambridge. 

Advanctntr  AnKnlor  Apsttore. 

THE  Definition  of  Link?,  Points, 
ASD  SpnERUi.ES.— Some  of  the  most 
imciftl  proofa  of  advaQcing  power  and  di 
lition  of  modern  microscope  are  found 
lie  examination  of  thin  lines,  points,  and 
«fracting  particles.  If  gold  leaf,  or  eTen 
;old-beBter's  akin,  be  folded,  and  the  folded 
dge  be  carefully  flattened,  a  black  line 
IsTeloped  at  the  line  of  flexure.  So  does  the 
lodura  and  moat  ioeeot  scales.  Thns,  is 
asQ  of  a  flattened  aac,  such  aa  they  mostly 
re,  the  edge  of  the  membrane  betireen 
fa«  terminal  spikelets,  though  only  the' 
-lS0,D00tha  of  an  inch,  with  ihe  best  glasses 
ppears  jet  black  (gnat  scale).  Its  thicknass 
ienote*  that  of  the  single  membrane  forming 
ihe  flattend  sac  of  the  scale. 

On  optical  principles  it  can  be  shown  that 
lie  Sickness  of  this  line  gives  a  very  neai 
"sine  to  the  thickness  of  the  single  enrdop- 
ng  membrane.  Uany  instancce  of  this  have 
lean  observed.  Ofttimes  a  scale  is  folded 
ook  and  pressed  down.  Thera  is  a  sharp 
il»ok  boDndaiT  lineat  the  lino  of  flexure. 
The  true  definitioii  of  this  in  extremely 
mciHl,  and  was  formerly  utterly  baffling. 

In  1845  a  friend  and  myself  nsed  to  nd- 
oire  the  "  splendid  definition  "  of  a  Koss 
'  one  quarter,"  Round  erery  scale  where 
lie  membrane  was  duplica(«d  as  a  compressed 
oc  we  deeoried  a  bright  border.  The  edge 
vas  not  distinct  and  black,  but  thickened. 
F7e  were  thoroughly  satisfied  with  the  superb 
^oalitiea  pf  our  objective. 

So  late  aa  1870  I  was  shown  through 
"  very  fine  "  Boss  "  one  quarter  "  (presented 
to  the  Eoyal  Microscopical  Society )^^^       ' 
Sbre.     I  pronounced  it  vegetable.     It  wai 
Brack    in    a    silica   film.      No    focussing 
banipulation  evolved  any  other  appearance 
Imu  than  that  of  a  farilliaQt  cylindrical  fibre. 
tTiis    was  startling.    My  diiwomfitm'e  vias 
Unplete,     Why  should  this  crack  appear 
Otmd  and  red  ?     Here  waa  a  perplexity. 

About  1878  I  received  an  oil  immei 

S"©.  15)  from  ZeiBB,  of  Jena.  Imagine  my 
aJight  in  turning  the  retl  vegetable  filament 
ife)  two  excessively  thin  bright  lines  !  Zeiss 
tdined  to  construct  for  me  an  oil  lens  with 
k  adjustable  screw  collar.  I  think  this 
diitake,  as  Powell  and  Leoland  make  them 
xsoesifally  on  this  plan.     Now  for  the  line. 

«annot  imagine  anything  more  beautiful 
Ma  the  brilliant  grey  lines  of  light  displayed 
**  the  two  razor-like  edges  of  these  cracks. 
)^«j  were  cracks  developed  by  the  crystal- 
■Mtion  of  silica  (colloid)  dissolved  in 
y'Oerine.  Nobert's  celebrated  lines  can  only 
>  oxbibited  and  enumerated  hy  the  use  of 
•7  obliqne  illumination.  The  grooves, 
Ooghed  by  a  diamond  in  the  glass  of  un- 
k«ini  shape  or  section,  introduce  peculiar 
■■tioal  eflecta.  The  cracks  in  silica  films 
|Vear  to  avoid  these  intensified  difScolties, 
'vher  bright  lines  or  black  lines  can  bo  dis- 
"^ered  of  intense  tenuity.  To  those  points 
Qao  more  properly  allude  at  another  stage 
■   the  inquiry. 

*Iq  at  OQce  enter  npon  a  most  difficult 
^ia%.  In  many  cases  a  scale  appears  doubled 
^r  ;  what  is  the  character  of  the  line  of 
^nre  ?  Is  it  an  even,  straight  black  line. 
'  is  it  serrated  or  Tillous  '<  Other  in- 
restiog  kinds  of  attenuated  black  line  are 
On  in  the  Kotifers.  An  exceedingly  fine  §in. 
VOIk  XLU^VO.  Loei. 


objective,  bearing  GOO  diameters  superbly, 
shows  the  outlines  wonderfully  fine,  and  jet 
black.  The  reason  of  this  is  no  light  can  opti- 
cally pass  vertically  through  the  edge  of  the 
bounding  membrane.  The  thickness  of  this 
edging  duplays  a  measure  of  the  thickness  of 
the  envelope.  In  all  cases  the  absolute  pre- 
cision of  this  line,  like  the  finest  Indian-ink 
drawing,  denotes  the  rare  ijuolity  and  value 
of  the  glasses."  The  apnoarance  of  those 
lines  changes  very  much  with  increased 
nnguhtr  aperture. 

Some  examples  may  now  be  adduced. 
Messrs.  Beck  having  constructed  for  in- 
sertion above  objectives,  by  my  direction, 
an  iris  diaphragm,  many  interesting  obser- 
vations were  made.  The  iris  contracts 
to  an  exceedingly  minute  aperture  abont 
the  I'lOOth  part  of  an  inch,  or  expands  at 
will  to  J.  It  screws  into  the  microscope's 
nose,  and  an  objective  is  then  screwed  into  it. 
There  are  certain  forms  in  nature  which 
are  far  more  clearly  defined  'with  low  than 
with  high-angled  objectives.  Yet  the  advance 
of  power  and  re«olution  has  run  parallel 
with  microscopical  hMtory.|  After  all, 
Lowenhoek'a  globules  and  minute  lensee 
showed  some  objects  eiceedinglywell ,  notwith  - 
standing  their  very  low  angular  apertnre. 
Bising,  then,  from  this,  as  power  was  in- 
creased, the  li(!bt  faded  ;  but  by  incremed 
aperture  it  again  re-illuminated  the  object, 
and  admitted  rajrs  of  snch  great  obliquity 
that  deep  shadows  became  visible  which 
were  ntterly  invisible  before.  Condensers 
kept  pace,  Powell  and  Lealand's  condenser, 
dry,  gives  a  nearly  horizontal  obliquity  {87"), 
and  produces  shadows  sufficiently  deep  and 
thick  to  render  ridgse  (probably  formed  of 
closely- packed  beading)  sharply  visible, 
though  only  1  -200  000th  of  an  inch  thick. 

The  definition  of  a  fine  line,  curved, 
straight,  or  notched,  fifty  years  aso  was 
hopdees  with  any  high  power.  A  hau'  from 
the  |)lumnle  of  a  gnat  appeared  thick  and 
blurred  with  mar^ns  of  light  :  so  appeared 
the  edges  of  all  uuect  scales  with  any  com- 
pound microecope  of  the  day.  With  such 
instrumenta  we  heard  of  nothing  but  Unrd 
objects  OB  teats.  Diatoms  were  lined  and 
croes-lined ;  so  were  scales :  no  beads  or 
sphoruloa  could  bo  descried.  To  finish  this 
part  we  may  advert  to  the  appearance  of  a 
distant  rod  of  glass,  held  up  to  a  bright  sky. 
The  angular  apN^nre  of  the  eve  may  be  half 
a  d^ree.  Two  intensely  block  margins  will 
be  seen  in  the  rod.  So  a  thread  of  spun 
glass  under  a  low-ongled  objective  shows  the 
t.  But  here  is  an  important  pheno- 1 
an  :  as  the  angular  apertnre  of  the  instm- 
t  is  increased,  these  block  margins 
diminish  sensibly.  It  can  be  shown  that 
in  this  case  there  is  decussation  of  the 
waves  of  light  in  planed  above  the  thread, 
producing  darkness,  and  at  this  point  (if 
the  glass  be  good  enough)  an  exceedingly 
bbick  line,  parallel  with  the  axis  of  the  glass 
thread,  will  be  discovered,  and  sometimes 
two  lines.  A  solid  glass,  or  refracting 
cylinder,  produces  these  effects.  But  a  tubular 
iyliador  fails  to  show  them. 

hepracting  spuebui.es  ok  molecules,— 
These  have  been  found  exceedingly  abund- 
ant as  microscopical  power  rose  to  tran- 
scendency, InQuekett'stime  they  sncceeded 
by  means  of  central  stops,  shutting  out 
central  light,  in  converting  theu"  lined 
diatoms,  in  which  they  so  firmly  believed, 
into  very  small  black  dots.  These  dob)  wore 
never  explained,  and  remained  an  enigma. 
The  quesHon  arises — Were  they  true  ?  In 
these  articles  reference  must  be  freq|aently 
made  to  the  behaviour  of  such  interestmg  ob- 
jccta.     The  reader  who  wishes  to  carry  out 


ir  vibniliDn  ni  all 


some  of  these  experiments  should  bo  provided 
with  spun  glass,  and  fine  gloss  rods  of  differ- 
ent  sines,  and  aspirit-lamn. 

If  a  small  glass  globule  be  held  at  arm's 
length  against  the  sky,  the  unassisted  sight 
will  discern  a  thick  block  ring,  omi^ 
mented  with  a  small  central  dot  of  light. 
With  a  pocket-lens  an  image  of  window-bar* 
will  be  next  discerned.  If,  now,  the  globule 
be  illuminated  by  transmitted  light  under  * 
microscope,  as  the  aperture  of  the  condenser 
is  increased  the  central  light  enlarges,  the 
black  aimulus  thins  itself,  until,  with  a  very 
large  aperture  and  a  very  small  globule,  under 
transmitted  light,  it  vanishes  altogether.  The 
law  obtains  that  the  block  annulus  varies 
its  breadth,  up  to  a  certain  point, 
inversely  with  the  angular  aj>ertnrB. 
It  also  varies  with  the  refraciivo  index 
of  the  globule,  so  that  iw  breadth  is 
compounded  of  both.  These  |irinci]ile»  apply 
tool!  refracting spberulets,  i)at  bcaidee  the 
black  margin  they  are  capable  of  forming  a 
focal  image  above  their  surfaces.  The  ocelli 
of  beetles'  eyes  show  admirably  the  image  of 
a  distant  object,  such  as  a  church  clock,  or  3 
portrait  lOin.  away.  A  diatom  also  contain- 
ing spherules  may  show  an  image  of  a  given 
body.  The  measurement  of  this  image  ami 
ita  distance  from  the  diatom  alford  a  meau 
of  finding  the  refractive  index  of  the  silex 
forming  the  spherule,  as  wuU  as  its  focal 
length. 

Diatoms  with  large  spherules  give  fine 
black  dots  aa  images  of  a  black  disc.  Sup- 
|)OBing  that  a  high-class  1-lOth  be  in  action  ; 
if  a  drawing- pencil  be  moved  below  a  con- 
denser of  fins  eorrection  and  moderate  aper- 
ture, its  image  is  seen  also  to  move  in  the 
same  direction.  Perhaps  practice  with  a  . 
'■  beetle's  eye  "  will  facilitate  the  success  of 
the  experiment. 

In  the  case  of  globule>i  inclosed  in  jewel 
cavities,  the  block  margins  are  so  extended  as 
to  leave  only  a  minute  central  point  of  light. 
If  the  refractive  index  of  the  globules  is  less 
than  the  medium's  refraction,  the  resultant 
lens  has  a  negative  focus — i.e.,  it  lies  below. 
Vin  versd,  when  it  is  greater,  tlie  contrary 
effect  is  produced.  Thus,  if  water  (index 
l-'iM)  be  mixed  with  od  of  olives  (1'470),  a 
globuie,  with  a  mudenitely  thick,  black 
annulus,  will  be  seen  having  a  positive — i.e., 
upper  focus.  Arranging  some  of  these 
occordmg  to  their  refractive  indices,  it  will 
follow  : — 


1.  Water 

2.  Oilof  olivOT 

it,  Linsesd  oil   

4,  CaDwU  halMiD 

5,  ErAHontiBloilaf  bitt«rftliaonds.-. 

6,  Oa  of  ouBia 


1-Goa, 


The  focus  of  the  spherule  F  (Fig.  A), 
when  either  of  the  oils  above  noted  is  mixed 
with  water,  will  be  nearer  to  the  surface 
A  B  C  as  the  index  of  the  oil  increases  ;  and 
the  bhick  annolus,  AED  or  BED,  will 
necessarily  broaden  for  the  same  angular 
aperture  (ftT)  (Pig.  B.) 

The  resulting  refractive  index  for  a 
globule  of  oil  of  cassia   refracting  in  water 

l£_  -  Hi3S  _  ,  324 
/i"      1-836         '""  ' 
The  refraction  of  oil  of  cassia  into  wal«r 
then  less  than  from  water  into  air. 
The  distance  of  the  focus  for  paroUel  rays 
will    be   measured   from   the   centre   of  the 
globule  of  diameter  2  r — 

,i.  =         <*  r  =  - 1'™ r 

a.,rr7  2.(1-224-1) 

=   _LH?L   «lj«r=2-73r.      Ifr=l  =  -:3, 
2  X  -284         -4*8 

the  focna  F  is  nearly  li  the  radius  outside. 

In  the  case  of  plate-glass,  its  globule  re- 
fracts parallel  raya  to  a  focus  just  half  a 
radius,  or  one-fourth  of  the  diameter  of  the 
globule  outside  it.    Should  a  globule  of  oil 


ENGLISH  MECHA>'IC  AM)  VQRLD  OF  SCIENCE :  Ko.  1/ei.  Dbc. 


'  <£  oaais  refnct  out  of  Canada  bibam  of 
sufficieiit  extent  lUJove  ita  index — 

'*  l-«08 


=  l-OM.t 


0P  = 


1-oa.r 
2,i;i-iB  - 


(MH 


=  25-5  ), 


If  r  =  I,  0  F,  the  diso  of  focus  from 
-  centre  of  ^obnle  would  be  26*4  radii,  or  I2'7 
diameters :  or  the  black  annnliu  vonld  be 
greatly  attenuated. 

If  rafficient  phoapIiomB  can  be  disstdTed 
in  <dive  oil  to  bring  the  index  ap  to  200,  the 
index  of  phosphonu  being  S'26,  the  focuB 
-would  be,  in  air,  exactly  on  the  outside  of 
llie  sphere. 

According,  therefore,  to  the  difEerenc«  ip 
-the  refrsctionB  of  a  body  sud  a  fluid  in 
iriiich  it  ifl  immersed,  the  black  Bhadows  are 
proportionittely  deepened.  Converaelf  re- 
fracting parti^ea,  if  spherical,  ore  rendered 
more  nearly  invisible  as  their  index  ap- 
^proachea  that  of  the  medium.  An  article 
giving  these  resnlts  was  published  bj  the 
■writti  in  the  Qvarierlg  Journal  iticroneopical 
ScUttc*  abont  1870.  Since  that  time  the  ad- 
'vantaga  of  mounting  diatoms  in  fluids  of  high 
refracting  powers  has  been  fully  recognis^. 

Black  shadowi  are  also  more  strongly  pro- 
nounced, as  the  illuminating  pencil  has  leas 
angulsr  aperture.  Too  great  an  angle  drowns 
tiie  object  iu  exceu  of  l^ht :  with  the  fineat 
fftMSM  the  oatlioee  of  toanapsrent  objects 
^lidcen  and  blacken  ly  lowering  the  con- 
denser, a  smaller  oone  of  light  then  striking 
the  object.  Parallel  rays,  of  course,  have  no 
angular  aperture.  The  finest  definitbn  was 
attained  with  the  old  glasaw  by  bringing 
a  wax  taper  as  near  as  possible  beiow  the 
stage — ie.,  by  means  of  a  cone  of  light  of 
■mj  Bmall  range.  It  was  with  a  glass  of 
•vary  small  aperture  and  sutUight  that  jot- 
black  beads  were  discovered  as  composing  the 
markings  on  the  podura,  which  become  more 
■and  more  difficolt  as  glasses  are  used  with 
increasing  aperture.  Intensity  of  black  out- 
Cino  (except  in  the  cssee  of  ridges  whose  very 
oblique  shadows  can  only  be  caught  by 
obtiijne  illuminatien)  requiru  moderate  ob- 
serving aperture,  wid  a  greatly  reduced  illu- 
minating cone  of  light. 

The  intensity  of  the  blackneaa  of  the  tips 
of  mj  6bb  ham,  ct  of  exceedingly  fine  filst- 


menu.  :u-c  modem  teatuies  of  microeoopical 
definition,  residnary  aberration  being  reduced 
aluic>«t  to  a  minimnm,  showing  the  advance 

in  modern  glanes. 

Many  inatancea  occnr  to  illustrste  tl^ese 
IKiint)!.  The  very  broad  rings  marking  ^ 
bait!t<loro  scalss  in  "  Pritehard  "  denote  the 
sm^illneHs  of  the  objective  aperture  ;  or  this 
C(imbin<.fl  withaimall  pencil  of  light.  These 
rings  attc-nuate  as  the  angle  is  increased.  The 
same  happens  as  already  described  with  all 
tranfipnri'iit  sphemles,  cylinders,  and  to  some 
extiidt  w:-Ji  tubules  if  refractive.  The  folded 
udge  of  any  fine  membrane  is  an  exception 
to  this  in  modem  glasses  from  optical  caeses. 

From  all  this  it  follows  that  the  darkness 
of  .'!|)henilar  refracting  bodies  depends  prin- 
cipally on  three  conditions  :  the  refractions 
betn-ecii  the  spherule  and  the  medium  ;  the 
lingular  n{ierture  of  the  objective,  ss  well  as 
tljat  of  the  illuminating  pencil ;  and  it  may 
\>t:  ^Mi-A.  the  obliquity,  if  any,  of  the  illn- 
niiiuiilii^  pencil  and  the  compound  effects 
!\i\A  projected  shadows  and  eidola  of  subjacent 

Tiiu  peculiar  effects  of  a  taper  advanced 
)>c:!ijw  or  close  as  poasible  to  an  object  have 
))L'on  quite  neglected  ;  the  advent  of  the 
electric  light  is  most  welcome  to  the  micro- 


ELECTRICAX.  IKSTBUHGHT-UAZINCI 

FOR  AMATBUHB.-VI.' 

Bj  S.  E.  Bottom  E. 


its  thpdrj  is  most  interesting  as  giving  the 
key  to  tha  continue ns-actioo  electrophori  of 
thp  prci:cjit  dftj.  I  alludo  to  the  Holti,  to  the 
Hi-rt.i-cli.  1.1)  the  Carre,   and  to  the  Wimshoist 

5  Ui.  Tfi  make  on  electrophoruB  will  lie 
ni'f'lud  n,  select  of  lino,  from  which  are  out  two 
ilLsL^,  oiu;  being  about  2ft,  in  diameter,  the 
other  ahout4in.  loss.  The  iinc  ehould  not  be 
more  thrvn  i  in.,  nor  less  than  '  in.  in  thickness. 
The  outer  edge  of  both  the  di»cg  must  be  turned 
iipbj- cnrijFul  hammering  with  a  mullet,  and  a 
TKnv.a.  SI. ft.  i/on  rod,  a  Jin.  thick,  muit  be  nm 


*  AH  light)  malTCd. 


round  the  e^gc  of  writ-  cJK.  ^ 
with  the  npcomed  «dfv  <£  ib 
operation  leq^iiivs  *  m  iilfti  rii 
care  and  paoecoe  •<>  eAcs  ^  : 
absolutelj  r^^srsMl  so  tibc  eSe 
machine  that  '*— ■  e^x^  bbbj£ 
ronnd.  wiihout  set  dmof  SEfte : 
can  onl^  be  tssKJxiB.  sf  ^of  a  : 
shape  something  like  >  »c^5i  jod. 
a  M  mi  I  ill  iilii  h«m  aiiij  t\  liii^ 
(See  F^.«A).  By  taisiBKihtsdp 


be  advinble  fbr  lu»  so  have  tttn 
■°"~*'  ""—■  — *"  — ^'  -r-  "11  rt 
■■eight  ot  faaad  for  b  few  peace  I; 
Ibe  two  dises  Aoold  ysesun  dt : 
shown  at  Fig.  S,B^C.  bwiUkci 
from  tha  o^toe  erf  tike  iiialb  i  d^ 
ihort  fMoe  rf  tahe.  lUs  is  nadt 
length  of  |in.  b(Ma  «r  b^  nUaf 
in  length,  whk^  is  ""^J^^Tt^  *n^^ 
F^i'sl'frr  dttc  It  is  inso  lUt  s^  ■ 
lulating  huidle  is  to  be  in^rad- 
unateDT  may  vniy  ■owwhai  tk  i 
Mb  tube  to  mit  tknt  of  ha  ^ 
shonld  not  gnatly  ezned  ftB.  ta  o 


be  less  than  }in.  Seni  out  rijuJ^ 
disc  should  h«  ooldeied  a  Am  ''ff 
brass  wire—eaj,  abosct  Sa.  n  IMF 
into  the  form  of  n  nmltd  L.***? 
its  rrtmnity  ahrawbellBtinn'^** 
(Such  balls  nuy  be  otaaiwd  &<"  * 
mongera  at  about  "-t*-—  cati-)  "'i 
procurable,  it  may  bs  in^Mi'^!! 
bullet  oast  on  bo  tlw  (ad  «  ^  *|'3 
G,  B).     A  haadk  of  ■ 


ebonite 
aud  somewhat 
tainedfor 


.  U.  18S5. 
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I  will  aam  our  pnrpOBt  adminblj ;  ftnd 
id  end  ahonld  be  oemcatad  Into  tlw 
tube  by  die  aid  of  &  little  ^ttanrah* 
t'a  eUatio  gins,  applitd  hot  to  tiie  end 
rod,  uid  tbe  extremity  of  the  tnbe 
pinohcd  tonnd  it  to  iunin  ita  not 
;  ont.  The  lu^r  din  mnat  now  be 
ith  some  inml&tian  oompoaition.  Of 
lere  axo  wTsnl  ;.the  beit  ii  perh&pa 
'  but  it  ii  expeniive,  being  about  6a.  6d. 
I ;  however,  it  ota  be  obtained  in  very 
Mta,  ftnd  this,  of  oonise,  leaaene  the 
If  ebonite  ia  mod,  b  diao  ahonld 
that  will  jnat  fit  into  the  l&rgei  lino 
id  be  faatenad  down  to  it  nicely  and 
y  by  maona  of  Pront'a  elastio  glne, 
r  equAl  preeanie  with  a  wann  (not  too 
>n.  Another  very  good  material  ia  gun- 
G-nn-paper,  oi  papyroxyline,  ia  paper 
laa  been  immeiaea  for  a  few  sooondain  a 
3  of  nitric  and  anlphnrio  aoida,  and  then 
in  an  abnndance  of  water,  A.  diao  of 
>yroxyline,  oat  to  teach  quite  to  the  bead 
arger  xino  diao,  may  be  cemenud  to  the 
c  by  means  of  any  apirit  vamiah  (lay, 
ird),  and  when  guiU  dry,  the  aarfaoa 
nlahed  with  the  aame,  to  prevent  the 
tbaorbing  moiatnre,  which  it  wonid 
se  be  apt  to  do.  If  papyroiyline  is 
ahould  be  made  from  etont  millboard 
sat  y,in,  thiok,  and  1th  will  be  better 
lia  material  ia  practically  indeetractible, 
a  not  deteriorate,  aa  dose  the  ebonite, 
tzidation  of  the  anrfaoe,  or  a«  the  nanal 
oompoeition,  by  apUtting  np  from  the 

aat  and  moat  luaal  oompoeition  for  the 
iso  ia  a  mixtttre  of  Venice  toipentdne, 
id  shellac.  To  make  it  of  even  oon- 
',  it  is  neoeeaary  to  proceed  aatollowB  : — 

kebeetahellao Sparta. 

llow  beeawaz    2  parte. 

nioe  turpentine 1  part. 

be  shellao  in  an  earthen  pipkia,  and 
lOveragentlefire.  Watch nntil  melted, 
nelted  add  the  beeswax.  When  weU 
ponr  in  the  Venice  turpentine.  Again 
1  when  mixed,  ponr  into  the  large  lino 
lich  mnat  have  previooely  been  warmed 
ly  the  aame  temperatare  and  placed  on 
>tly  level  table.  Should  any  difficulty 
rienced  in  getting  tho  mixture  to  flow 
over  the  diac,  it  may  be  asaiated  by 
over  with  a  tolerably  hot  icon  Should 
xtnre  be  preferred  to  the  ebonite,  or 
7line  disc,  thm  care  mnat  be  taken  to 
iDfflciency  to  fill  tbe  zinc  disc  np  level 

0  wire  beading,  because  if  the  ooating 
lOB  mixture  be  left  too  thin,  it  will  aU 
ay  on  being  beaten  during  excitation. 

1  shows  the  electrophorus  in  ite  finished 
td  in  position  ready  for  use. 

t  in  action,  it  ia  only  necessary  to  re- 
e  covering  disc  a',  by  ite  handle  }f,  and 
e  the  resinoua  cake  (ebonite  or  gnn- 
ty  Iwating  it  with  abont  half  a  yard  of 
xj  flannel,  or  better  still,  a  cat  s  skin. 
the  cover  be  placed  on  the  centre  of  the 
>  upper  diic  touched  laUh  Ihe  j!njr(r,'and 
Ailj  raised  to  a  height  of  6  or  Sin.  by 
t  the  insulating  handle  If,  oare  being 
>t  to  let  any  part  of  the  clothes  or  body 
i«  diao,  a  fine  2in.  a^nrk  may  be  drawn 
»  knob  by  approaching  the  knueiie  or 
brass  ball  to  it  rapidly.  Sparks  may 
Ud  almost  indefinitely  by  again  lower- 
dlBoe,  touching,  and  again  ralaing.    I 

Tooommend  every  student  to  make  an 
homa,  and  not  to  rest  satisfied  until  he 
y  mastered  the  theory  of  its  action. 
«  understands  this,  he  will  have  got 
Mply  into  the  theory  of  imjuctim,  and 

be  prepared  to  grasp  the  theory  of  the 
cat  machine — a  machine  which  will 
■  play  a  very  important  part  in  future 
iona  of  electricity  to  the  arte. 


MOOLWNO.-in.' 
By  "Sahd  Eat." 
C  next  describe  how  to  mould  a  large 
.  Bnch  aa  is  used  in  a  chemical  worka. 
■ostom  to  make  them  in  loam  in  most 
■Vt  we  will  anppase  we  are  working  in 
nrliere  the  atove  is  so  small  that  we 
Ijire  a  ]axge  loam  mould,  ao  we  must 
In  green  sand.    Iii  the  flonr  it  will 


refjuire  great  caution,  aa  there  is  a  large  body 
of  metal  to  oontflod  with,  and  as  I  have  spoke 
in  ray  tirst  nnmbors  abouc  venting,  I  most  sti 
warn  you  to  vent  both  outside  and  inside  very 
well.  Theouttide  must  be  vented  iuto  the  coke- 
bed  ;  the  inside  most  bo  vented  through  the 
Cop  part,  down  to  the  face  of  tbe  inside  of  core. 
A  pan  this  siio  ought  to  have  three  gates 
abuub  jin.  by  Bin.,  and  nm  b.-^  ^hown.  The 
grid  may  l>e  cither  made  with  bars,  same  as  a 
bos,  and  caat  holes  in  tor  to  lift  by  ;  they 
wonld  require  to  be  dee(i  hara  in  the  centre  and 
shallow  at  the  sides,  as  ahown  on  Fig.  1,  at  E, 
or  it  may  be  nuade  aa  the  one  shown,  with  prods 
about  lin,  thick  and  Sin.  broad,  with  a  strong 
a'rid  not,  less  than  2  jin.  thick,  and"  it  ought  to 
have  about  eight  handles,  Hu.  thick  and  jin. 
long,  to  lift  the  core  by.  It  ought  to  have 
eight  studs  fixed  on  the  euro  iron,  and  packed 
to  the  box  l)ara  aa  shown  at  I'ig.  1,  and  letter  I, 
so  that  when  it  is  boiled  to  tho  top  pact,  it  will 
not  rise  ont  of  ita  place,  or  alip  off  whan  it  is 
being  turned  over.  The  feet  can  be  made  in 
corea,  and  laid  in  the  mould  when  tbe  outside 
is  being  strickled.  By  serening  a  wing  on  as 
shown  at  E,  in  Fig.  i,  a  good  bed  may  be  made 
either  for  the  cores  to  rcut  on.  or  for  feet 
patterns  to  be  laid  on.  In  making  a  pan 
this  way.  we  shall  require  a  cenrte  and 
spindle.  I  would  recommend  a  spindle  not 
lees  than  ^io.  diameter.  As  tbe  pan  is  about 
iifiia.  deep,  we  most  first  dig  a  large  hole  al>out 
l^in.  deeper  than  the  mould  \  next,  bed  the 
centre  (I))  level,  leaving  a  space  under  for 
all  loose  Band  to  drop  into.  Xext  lay  some 
email  bushes  round  the  spindle,  to  keep  out  the 
coke  and  sand,  than  lay  the  coka  bed  about 
Tiin.  or  Oiu.  ithick,  cover  with  straw  thinly, 
then  ram  some  black  sand  on.  Next,  set  ^e 
board  A  to  wing  and  spindla,  to  strickle  the 
inside  with,  leaving  the  thiokneea  until  the 


core  and  top  part  is  removed.  Next,  take  off 
the  board  A,  and  screw  on  the  board  B,  which 
gives  the  thickness  and  flange ;  also  the  board 
For  inside  will  be  .1  =  8}  and  board  for  ontfido 
'3  =  10),  and  spindle  3in..  making  8ft.  diameWr. 
It  will  require  a  vent  pipe  pa  bring  oS  the  air 
as  shown.  I  have  also  shown  vents  into  bed 
from  the  face  ot  mould  (nsnal  siie  alwnit  |in.> 
It  can  be  staked  at  tbe  comersas  shown  at  HH.. 
and  lifted  at  J  J,  box  handles.  B  is  box  :  F  F  is 
bolts  into  tbe  grid-handles  ;  A  is  pan  ;  E  ia  grid  : 
O  ia  gates;  C  spindle.  (Fig.  2)  A  grid;  B 
handles  ;  G  where  the  studs  rest  on.  (Fig.  3^ 
A  inside  board  ;  B  outside  board  ;  C  epindle  : 
Fig.  4  is  studa  1 1.  Pnt  plenty  of  weight  an* 
two  risers  on  ;  by  doing  no,  it  will  take  » 
great  amount  of  strain  off  the  monld.  and  will 
not  require  so  much  weight  as  with  one  riser  r 
or,  if  weights  are  scarce,  ithe  mould  may  bt> 
bolted  down  by  putting  large  plates  under  the 
coke  l>ed,  and  long  bolts  with  binders  neross 
the  top  part.  I  pnrpose  showing  bolting  down 
tackle  later  on.  Keep  tbe  oentre  and  spindlt) 
well  oiled. 


UINIVQ  NOTES. 

By  J.  H.  C(.T.L1SS.  F.G.g. 

Proapecting. 

IN  searching  for  minerals  in  untried  conn- 
tries  or  districts,  the  prospeet^r  is  usually 
guided  instinctively  in  tbe  first  instance  by  the 
general  contour  of  the  country,  particularly 
of  ita  hills  and  valleys,  the  plains  especially 
being  known,  from  almost  univeraai  eiperienoe. 
to  be  very  nnpromistng  ground.  Practjoaliy. 
for  instance,  the  unlearned  Comiehmon  hae 
looked  (or  a  surface  contour  more  or  less  re- 
sembling that  of  Cornwall,  and  then  has  more 
closely  examined  the  ee,vth.  -yoao^Ti.  'ro^-  ^^ 
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rabbi t-bnirow?  and  fox-earths,  small  landslips, 
newly-ploughed  fieldj*,  wells,  &c. ;  especially  on 
the  flanks  of  the  hills,  the  sides  and  bottoms  of 
water-con rses.  sprinjf.s  of  water,  **Wr?,  gttzzavs, 
nyifer-iftainit — all  are.  in  their  turn,  valuable 
oatward  indications  of  conceale<l  mineral 
w^th.  On  the  ot>]ier  hand,  the  tin 
streamers,  who  discoverod  most  of  the  placer 
gold  deposits  of  California  and  Australia,  closely 
eKomincd  ■  all  innch  river  sands  and  alluvial 
valley  deposits  a.«i  came  under  their  notice  by  the 
prooesses  of  panning  or  vanning.  The  gem- 
seeker  often  works  in  a  similar  manner,  except 
that,  as  minute  jmrticles  of  gemts  are  of  little 
or  no  value,  he  does  not  trouble  to  examine  the 
finer  sands. 

Shodett  are  stones  containing  ore.  often  more 
or  less  water-worn  from  attrition  in  the 
beds  of  streams,  which  arc  recognised  by 
the  miner  as  Inking  similar  to  those  he 
kas  seen  in  connection  with  know^n  mineral 
veins  or  lodes,  or  wliich,  if  of  unfamiliar 
appearance,  arc  still  noteworthy  on  account  of 
their  high  specllic  gmvity  or  other  obvious 
cbaracteri«.  Tie  argues  that  such  stones  can 
only  be  broujrlit  by  natural  agencies  down -hill, 
and  therefore  goes  upwards  to  the  higher 
grounds,  or  in  the  direction  of  the  source  of 
the  stream,  searching  as  he  goes,  until  such 
shodes  no  longer  amicar.  At. or  near  the  point 
of  disappearance,  lie  often  searches  for  the  lode 
by  "costeaniiij^."  "hushing,"  or  other  con- 
venient mean-. 

Oozzaji  is  tlu'  ii.imo  given  by  Goniish  miners 
to  the  feiTugii\oi:s  mutter,  often  accompanied 
b}'  wllular  quartz,  which  is  frequently  found 
in  large  quant iiiet*  at  the  outcrop  or  "back  "  of 
a  lode.  The  existence  of  gozzan  more  especially 
indicates  logics  or  irregular  deposits  of  pyrites 
(whether  of  iron  or  copper),  lead,  or  silver : 
tin  lodes  are  frequently  without  gozzan.  This 
substance  sonietimc^s  extends  to  depths  of  <J0. 
80,  or  even  luo  fathoms.  It  appears  to  be  due 
to  the  oxidation  and  partial  removal  by 
solution  —  from  atmospheric  influences  in 
general  —  of  pjirticl(»s  of  pyrites,  blende, 
or  fluor-spar,  mr^tly  associated  with  more 
or  less  silicions  matter.  Gozzan  is  known 
to  French  miners  as  "chapeau  de  fer."  to 
Germans  as  *•  KiK^nhiit." 

Springs  of  water  frequently  indicate  the 
existence,  and,  to  some  extent,  the  posi- 
tion of  a  lode  in  a  mineral  region  or  dis- 
trict —  the  lodes  being  the  subterranean 
water-channels.  Even  in  seasons  when  no  water 
is  visible  at  the  surface,  a  slight  depression  of 
the  ground,  or  a  superior  greenness  of  the 
herbage,  often  indicates  the  position  of  a 
spring.  Of  course,  springs  occur  under  quite 
similar  circumstances  in  districts  destitute 
of  mineral  wealth. 

StaifM  of  various  kinds  often  occur  in  con- 
nection   with    springs,    more    especially    in 
mineral  districts.    Stains  or  deposits  of  red^ 
yeUow,  or   brown  material   may  indicate  de- 
posits  of   pyrites  —  or  may   come   from  the 
g^ouuis  of  other  lodes;   grten  or    blu^  stains 
almost  certainly  indicate  copper,  very  rarely 
the  far  more  valuable  nickel ;  greyish,  blwshy  or 
ilate-coloured  tints  sometimes    indicate   lead ; 
hright  yellow  or  greenish-ydlaw  sometimes  indi- 
cate uranium,  but  rarely,  as  tfads  substance  is 
extremely  scarce  ;  pink  or  peaeh-rdour  is  also 
very  rare,  but  would  usually  indicate  cobalt ; 
Morit  deposits  are  often  formed  by  a  minute 
proportion     of     manganese     in     the    water 
— ^where    the    deposit     is     copious    it    may 
indicate    deposite    of    value.     Generally    in 
Budh  'cases  traces-  at  least  of  cobalt  will  not 
be  wanting  in  the  deposit.    It  may  be  noted 
here  that  the  water  from   lodes   containing 
copper  often  has  a  strong  copper  taste  ;  and 
that  from  iron  pyrites  often  tastes  like  old- 
fashioned  ink.    A  very    perfect    cleavage  in 
sohistoze  or  slaty  rocks,  or  a    very    perfect 
porphyritic  structure  in  eruptive  rocks  would 
not  be  looked  upon  in  general  as  favourable 
sigfus.    On  the  other  baud,  an  intermingling 
of  eruptive  with  stratified  rooks — both  classes 
showing    sig^    of    decomposition,    would   in 
general  be  regarded  as  favourable  indications 
if  they  occurred  in  otherwise  suitable  situations. 
Cojtteaning  is  not  always  a  convenient  process 
to  the  prospector,  as  it  requires  in  general  a 
considerable  amount  of  labour.    The  process 
consists  in  sinking  several  shallow  pits  through 
the  surface  soil  and  subsoil  in  a  line  at  right- 
angles  to  the  presumed  "  strike  "  or  "  bearing  " 
of  the  lode,  and  then  driving  or  channelling 


from  one  to  the  other,  so  as  to  "  cut "  the  lode 
if  it  exists.  I  have  heard  it  called  "cross- 
tinning''  in  Cornwall,  where  the  process  has 
often  been  adopted  in  the  discovery  of  tin- 
lodes. 

"  Iluiliing  "  can  only  be  carried  out  in  hilly 
countries,  and  where  a  considerable  quantity  of 
water,  flowing  from  a  relatively  high  level, 
is  available.  It  consists  in  the  forcible  washing 
away  of  the  soil  or  subsoil  in  a  hill-side  by  a 
stream  of  water,  the  outorop  of  the  mineral 
veins,  if  existent,  being  thus  laid  bare. 

Panning  is  merely  washing  natural  sands  or 
gravels,  or* powdered  fragments  of  rocks,  in  a 
imn  witli  a  quantity  of  water,  a  peculiar  motion 
l)eing  given  to  the  water  so  as  to  make  it  carry 
off  the  lighter  fragments,  and  to  leave  those  of 
greater  specific  gravity  behind  for  subsequent 
more  careful  examination.  Very  often  a  rough 
spoon  of  horn  is  used  for  this  purpose  ;  even  a 
common  saucer  or  plate  may  be  useful  if  no 
better  implement  be  at  hand. 

Vannivg  is  the  same  process — ^usually  con- 
ducted with  more  care  and  skill — using  a  short- 
handlcil  hollow  shovel  instead  of  a  pan. 

So  skilful  arc  many  of  the  Cornish  miners 
in  the  art  of  vanning,  that,  starting  with  only 
two  oimccs  of  finely-ground  ore,  they  will  bring 
the  '*  produce  "  of  metallic  sulwtance — ^tin,  or 
whatever  it  may  be — several  times  running 
within  a  .single  grain  in  weight.    It  would  be 


ore.  Of  course,  it  waa  abeolntclj  worthlev, 
although  good  coal  would  haTe  been  worthy  in 
that  situation,  at  least  £2  per  ton. 


useless  to  attempt  to  describe  the  processs,  careful 
practice,  under  the  personal  guidance  of  a  skilled 
hand,  is  indisi)ensable  to  one  who  aims  at  being  a 
skilful  vanner  ;  although  any  one  i)0sscssed  of  a 
saucer  or  pan — a  little  material  of  several 
kinds  differing  in  specific  gravity — some  water, 
and  a  modicum  of  common  sense,  can,  with 
duo  practice,  learn  enough  of  panning  to  be  of 
real  use  to  him  in  his  prospecting  tours.  With 
a  geological  hammer,  a  prospecting  pan  or 
honi  spoon,  a  compass,  and  a  small  set  of 
blowpipe  apparatus,  a  prosix)ctor  may  be 
reg^Mcd  as  well  provided,  little  more  being  re- 
quired than  a  fair  amount  of  skill  in  using 
these  implements,  and  some  slight  knowledge 
of  mineralogy,  to  enable  him  to  make  great 
discoveries  in  hitherto  untried  districts.  Where 
mineral  districts  are  pretty  well  known,  a  much 
greater  amount  of  skill  and  of  close  observa- 
tion will  be  required,  together  with  much  good 
luck,  and  often  a  free  and  laborious  use  of  the 
pick  and  shovel,  and  sometimes,  too,  of  explo- 
sive agents  and  blasting  tools. 

Prospecting  for   Coal. — In  an  unknown  or 
imi)erfectly-known  district  scams  of  coal  may 
sometimes  be  discovered  by  a  careful  examina- 
tion of  the  beds  of  rivers,  sides  of  ravines,  sea 
cliffs,  &c.,  just  as  in  the  case  of  metalliferous 
minerals.     Sometimes   the  "basset-edge,**   or 
outorop  of  the  coal-seam  itself,  may  be  thus 
discovered.    More  often,  however,  only  black 
shales  or  sandstones  containing  impressions  of 
fossil  ferns,  or  limestones  wiui  shells  (especi- 
ally such  as  are  figured  from  the  carboniferous 
Bvstom  in   (^logical  works)   will  be  found, 
the    ooal    itself    having    decayed    and    dis- 
appeared   from    the  actual    outorop.     Occa- 
sionally    the     situation    of     a     ooal  -  seam 
may    be    indicated    by    the    outflow    of    a 
spring    of   water  depositing  much   oxide  of 
iron  (iron  stain),  the  result  of  the  oxidation  of 
iron  pyrites  or  "  brasses  "  existing  in  the  jointe 
of  the  coal ;  but  this  appearance,  which  also 
accompanies  many  ore  veins,  may  frequently 
occur  without  the  existence   of  anything  of 
value.    In  some  instances  a  darker  shade  of  the 
ground  after  ploughing  has  led  to  the  discovery 
of  a  valuable  bed  of  coal ;  but  this  sign  can 
only  be  of   value   in  a    known  coal-bearing 
district. 

Even  when  coal  has  been  found,  it  will  rarely 
be  of  value  if  it  contains  more  than  10  or  12 
per  cent,  of  ash,  or  if  it  occurs  in  seams  of  less 
than  one  foot  in  thickness,  or  if  it  be  far  from 


a  railway  or  port,  or  from  places  where  it  can 
be  used  in  quantity.  Under  very  exceptional 
circumstances,  a  seam  of  good  coal  of  less 
than  a  foot  in  thickness  might  be  valuable,  if 
so  situated  as  to  be  easily  and  cheaply  mined — 
far  from  other  fuel  sources,  near  where  fuel 
is  required  for  the  treatment  of  valuable  ores 
and  the  like.  Much  misconception  prevails 
upon  this  subject.  The  writer  knows 
one  recent  instance,  in  which,  quite 
in  good  faith,  a  property  containing  two  thin 
seams  of  carbonaceous  shale,  not  more  than  ^in. 
thick,  was  offered  for  sale  for  £30,000  because 
of  ite  nearness  to  valuable  [depoeits  of  copper 


PHOTOGRAPHIC    PBINTIira 
SUBFACSBS. 

DXTBING  recent  years  man j  inventon  hin 
been  engaged  in  endeaTonring  to  disoofcr 
a  method  of  producing  a  printing  snrfMse 
direct  by  means  of  photography,  and  amongrt 
them  the  late  Mr.  W.  B.  Woodbury  was  the 
most  successful.  The  manager  of  theantotvpe 
works  at  Ealing  Dene,  Mr.  J.  R.  Sawyer,  hn 
recently  obtained  a  patent  for  a  process  by 
means  of  which  electrotypes,  soitable  for  print- 
ing in  ordinary  presses,  may  be  obtained  diml 
from  photographic  picture8;.in  pigmented  seuip 
tised  gelatine.  On  p.  47,  last  volume,we  gavebrief 
descriptions  of  three  processes  for  prodndsff 
block-printing  surfaces  from  photographs  :bit 
as  Mr.  Sawyer's  process  covers  the  whole 
ground  and  discloses  the  principles  on  which 
improvement  in  details  may  be  expected,  we 
describe  it  at  some  length.  The  photogiaphk 
picture  is  taken  in  pigmented  gelatine,  vak 
sensitive  to  the  action  of  light  by  meaiu  d 
bichromate  of  potash,  or  presumably  by  «y 
other  suiteble  salt  containing  chromic  acii 
The  film  of  gelatine  is  back^  by  a  poliM 
copper  plate,  and  when  the  picture  is  devdipd 
the  plate  is  placed  in  a  depositing  vat,  and  a 
electrotyi)e  is  taken  of  the  gelatine  photogniik. 
the  copper  bein^  deposited  until  it  beoomeiM 
thick  as  an  ordinary  engraver's  plate.  In  tki 
case  the  gelatine  picture  is  formed  d 
masses  of  gelatine  and  pigment,  which  vtiyii 
thickness  according  to  the  degrees  of  light  ui 
shade  in  the  original  photogrraph,  and  it  folhm 
that  when  a  copper  cast  is  taken  from  it  by  tk 
galvanoplastic  method,  the  elevations  in  ^ 
deposited  plate  will  correspond  to  the  hi^ 
lights,  while  the  depressions  will  represent^ 
shadows  and  half-tones  of  the  picture.  A 
copper  plate  thus  obtained  resembles,  to  i 
certain  extent,  the  finished  work  produced  \f 
the  burin  or  the  etohing  needle,  with  thif  dif- 
ference, that  wliile  it  is  possible  to  ink  up  tb 
plate  just  as  if  it  were  an  ordinary  engnn^ 
copper-plate,  it  is  impossible  to  clean  tk 
surface  in  order  to  take  the  impnffMi 
without  wiping  much  of  the  ink  entirely  oc 
of  the  plate.  This  result  is  due  to  the  ab68tt 
of  a  tooth  or  grain,  and  a  oonieqin^ 
lack  of  ink-holding  power.  In  practioe,tiwd0 
difficulty  is  found  in  the  fact  that  unlesdi 
gelatine  picture  is  perfectly  covered  with  a  fad 
electrical  conductor,  whidi  insures  a  thxb de- 
posit of  copper  at  once,  the  film  is  attacked t; 
the  solution  in  the  vat,  and  the  electrotype  h 
spoilt.  Mr.  Sawyer  believes  he  has  oomiiw 
overcome  these  difficulties  by  introducing  zi> 
the  gelatine  a  substance  which  aids  in  the  pi^ 
duction  of  a  perfect  conducting  surface,  tf^ 
also  at  the  same  time  imparte  the  neoeiaQ 
grain  to  the  electrotype.  This  substanoei 
amorphous  graphite,  which  can  be  purdtfrf 
as  levigated  plumbago,  and  is  sifted  thn^^ 
sieves  having  120  holes  to  the  inch  for  the  fintf 
grain,  80  holes  for  medium,  and  40  holes  foxAi 
coarsest  grain — ^that  is,  for  large  pictures,  snA* 
full-size  copies  of  oil  paintings,  &c.  This  povdv 
of  the  size  required,  is  mixed  with  a  jelliliA 
gelatine  prepared  by  dissolving  40  parts  in  M 
parte  of  water,  with  six  parte  of  loaf-sugar  nd 
a  drop  or  so  of  carbolic  acid.  About  an  ons 
of  graphite  jwwder  is  required  for  each  pcRod 
of  the  prepared  gelatine,  and  the  admixtnxeii 
effected  in  a  paint  mill.  Paper  of  snitthlf 
kind,  such  as  ordinary  printing  paper.  \A^a$iA 
with  the  prepared  gelatine  by  floating  it  * 
gradually  imrolling  it  on  the  surface  of  tb 
mixture  kept  melted  by  immersing  the  ni*' 
containing  it  in  a  trough  of  hot  water.  IV 
paper  thus  coated  is  drieid,  and  is  ready  at  i^f 
time  for  the  sensitising  process,  which  Tt 
effected  by  immersing  it  in  a  fow  ff 
cent,     solution     of     bichromate    of    po 


ivl 

t«fi 

shi^^ 


This  operation  must  be  carried  out  in  the  ^*l^^ 
and  the  paper  be  kept  as  other  sensitisMf  i^^^ 
The  printing  and  other  processes  are  m 
same. as  in  carbon  printing,  and  when  (I 
tine  film  is  firmly  attached  to  tliaoiyp^^ 
by  means  of  the  squeegee,  it  will  blia.^C* 
development  and  pickling  in  an  afaQ         \ 
the  surfEMoe  is  covered  with  a  fpni^ 
amount  with  the  varying  gzadaa 
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— tlie  Bmalleit  qoantity  lieing  observublo  in  the 
lightest  iihadcs.  A  soft  bruh,  which  is  occa- 
Hionallj  touchnl  on  a  block  of  plumbago,  is 
now  applied  to  the  EUifooe  of  the  gelatine  pio- 
tate,  and  in  a  t"hort  timo  it  is  rendered  pertecUy 
ooadacdvB  with  a  fine  black  polish.  It  is  Uien 
ready  (or  the  eleotrotj]iing  bath,  and  ia  pre- 
pared in  the  uanal  manner,  with  she  1  lac  coating 
where  a  deposit  ia  not  required.  The  dapoMtion 
of  a  sufficient  coat  occupies  some  time  ;  hot  the 
auhBeqnent  operations  of  printing  are  the  same 
M  wiui  oidinorj  enKravcd  pla(««. 


«  papci 


H0S8ZS. 


etyh 
by  Mr,  B,    M.  HolmeH,    F.L.S.. 
■whioh  we  nuke  the  foUowinK 
are  few  worda  UHcd  with  greati 

Kvnsral  paWio  than  the  word  n 

MMfipUtiOQ  the  term  ia  applied  to  aaytbiog  which 

EJWB  on  rodka  or  trrrec^  aod  which  haa  a  moasy 
bit.  Irish  moSB,  Iceland  moss,  cup  inoai,  and 
■tha  golden  moM  of  cottage  rnifa  are  familiar 
eiamplei  uf  this.  The  hrst  named  ii  s  eeaweed, 
the  second  and  third  are  lichenti,  and  the  fourth 
is  a  flowering  plant.  Being  of  little  praotica 
*- i-:-j^    and    too   gmall   to  be  easily  di 


gnished  by  the  naked  eye. 


I  becan 


familial 


a  the 


llmnda  of  botanittB  that        ...         .__  _. 

Ijittle  or  Qo  atteatiuQ  was  paid  to  thetn  until 
end  of   the   17th  centnry,   when  our  countrytcan 
lUy  travelled  throughout  tho  length  and  breadth 
of  the  land  and  ou'T— '--'  -"  -'■-  ^-'"  " 

that   ha    was  able 

middle  o(  the  lath    _ ^ 

tinotive  feature  of  the  tme  mosseB  uudsratoo 
that  DIUeniua,  a  profeaeor  at  Oxford,  c!aB» 
lubena  and  conferva  under  the  same  head.  Bvi 
the  great  LJnniens  included  among  theni  the  club 
UuwsH  and  liverworta.     But  aJthoucli  rapid  pro- 

Sreaa  has  been  made  in  our  knowledge  '' 
nring  the  laet  AQ  yean,  >o  much  ao  chi 
in  \S-t7  only  iSO  British  species  were  k 
MOW  thereare  about  700,  yet  the  general 
retain  tho  same  haay  notions  concerning  i 
prevailed  more  than  100  years  ago.  A  few  tpeoiei 
«re  not  at  all  partiuular  as  to  tho  npighbuurhood 

■  in  whioh  they  dwell,  but  are  thoroughly  cosmo- 
poliUn,  being  found  in  all  riuarterauf  the  globe.  All 
Bpeoies,  however,  love  a  certain  acoonnt  of  moistore, 
■Jthoogh  the  quantity  noceasarv  to  the  well-being 

of  each  varies  considerably.    Trees,  rocta,  r 

old  walls,  thatched  roofs.  anthill.'<,  ditch  t 
dried-up  pools,  and  even  rivers  have  each  s| 
pccoliar  to«hem,  which  will  Sourish  in  no 
■ituation.  Some  prefer  granitf,  others  limestone 
or  sandstone  rocks.  A  few  exhibit  a  decided 
«nce  for  a  particular  kind  of  tree,  aech  as  t 
poplar,  or  oheitnut.  A  certain  number,  iacluding 
■ome  of  the  lovaliost  species,  are  eiceedingly  low 

.  in  their  tastes,  and  arc  found  in  boga,  and  there 
only,  or  the  dung  of  particular  Buimals.  snch  as 
foxes,  Ac.  But  the  neighbourhood  of  waterfalls, 
damp,  shady  della  in  woods,  and  crevices  of  lime- 
atona  rucks,  near  streams,  ravines,  or  clefts,  or  the 

Keoipitoua  sides  of  mountains  are  the  spots  where 
e  hryologist  eipecls  to  reap  the  richest  harveat 
0jid  to  find  the  rt-ier  and  more  aristocratic  species. 
Cleological  formaiionBaodthe  consequent  variation 
in  the  amount  of  moisture,  as  well  as  climate, 
appear  to  influence  considerably  the  distribution 
of  apecies.  The  moss  Dora  uf  the  chalk  di  :. 
^rhioh  are  osuaily  very  dry,  is  quite  distinet  from 
that  of  the  greensBud  and  wesid,  many  of 
■peoiea  foond  abundantly  in  tho  one  heing  entirely 
kbaent  in  the  other.  So  much  ia  this  the  case  that 
I  poaaibte  to  tell  by  the  presence  of  certain 
""  "  '  iracter  of  the  soil  on  whioh  they 
Kiew,  even  without  being  acquainted  with  the 
Ibeality.  Other  inQnencesalso  occasionallymodify 
Uie  distribution  of  musses.  The  best  thno  of  " 
T«ar  lo  find  mosses  in  perfntion  is  daring 
irinter  months,  most  of  the  species  being  dried  up 
Mid  consequently  in  a  dornuiut  state  during  the 
Bommcr,  Those  whuhave  the  opportunity  of  a  visit 
toUie  mountains  doring  the  Bummer  months  will 
and  many  rate  species  in  perfection  in  July  and 
■n-ngnst.  This  is  owing  to  the  longer  winter  in 
moontainona  diatr  iota  and  to  the  perennial  mobture 
■riaioff  from  the  niimerong  bojni  and  Hnringa  and 
pastaat  mist.  In  Lapland  the  Women  iSakeaoosy 
";.^e  neat  fur  their  babies  by  lining  the  cradle 
SJ'O  ^jed  bog  muss  and  the  soft,  down  uf  the  rein- 
■rfi  iad  ait  tlio  materials  are  abundant  the  babies 
^yif  h»VB  a  fresh  nest  every  day.  The  infln- 
Sfof  th0  hog  moss  in  altermg  the  face  of  tjie 
^P&y  fa  bogKydistriots  can  scarcely  be  estimated. 
^^y^tfO^*  tiha  ini&oe  of  pools  it  affordi  a  foot- 
^"ifi      ■iif*"  (n  TariouB  kinds,  whioh  prodooa  ■ 


■peoies  the  c 


I  ,  and  thus  peat __, 

gt»     *""■   uqifNiit*   planta  of  a  la^iv 

"*  <4  few  yean  aoM  hH  a 

4d*l  applioation.    It  F^ 


been  found  in  the  cinchona  plantations  in  India 
that  if  alternate  stripe  of  bark  are  carefully  peeled 
oS  the  tree  and  the  bare  places  covered  with  muaa 
new  bark  will  be  formed  which  contains  a  larger 
amount  of  quinine  than  tho  original  strips,  and 
that  thus  treated  the  cinchona  treca  will  yield 
bark  which  for  a  certain  Dumber  of  yean  incrraaca 
in  value  annually.  Although  in  the  economy  of 
natore  mosses  appear  to  be  in  ti-ndod  simply  to  collect 
dust  at)d  form  sou  for  larger  plants,  we  are  scarcely 
entitled  to  look  upon  them  with  contempt.  If  the 
Creator  has  seen  flt  to  endow  them  with  such  mar- 
vellous beauty  of  atroctute,  and  such  infinite 
variety  of  form,  shall  wc  suy  that  they  are  not 
equally  worthy  of  oar  attention  V  The  stnd^  of 
these  plants  must  lead  to  patience,  skill  in  manipu- 
lation and  keenness  of  sight.  Farther  researches 
into  the  life  history  of  these  minute  plants  will 
probably  solve  many  points  that  ari'  at  present 
obscure.  It  appears  probable,  ■  indeed,  that  some 
forms  at  present  ^classed  among  the  freab-water 
algc  may  be  only  'persistent  forms  of  thv  proto- 
□ema  of  raossei,  and  which.undetdifferentcircuin- 
stances  would  ivodaoa  mossea  of  varioua  Idnda. 


the  laws  that  have  been  found  to  govern  the  con- 
version ufheat  into  motion  anduf  motion  into  heat. 
Conid  a  knowledge  uf  thormo-dynamica  have  pre- 
coded  tho  steam-engine,  there  is  no  telling  how 
much  furUier  we  would  have  been  now  m  our 
motive-pawor  department  of  the  world's  industries. 

We  arc  living  in  an  age  when  the  Bacunian 
induetivo  ayatem  of  research  ii  relied  on ;  the 
rapid  procreaa  of  modem  timea  ia  due  to  the  result* 
of  the  iufluctivo  system.  In  old  times,  the  philo- 
sophers contrived  theories  to  account  for  known 
faote,  Lord  Bacon  was  the  one  who  dearly 
pointed  ODt  the  need  of  abtajuiug  many  f^iuts  and 
liading  the  laWB  that  govern  matter  through  and 
by  the  study  uf  the  facta,  but  going  beyond  tbe 
—---  -'  *■--  fuotM  that  we  can  obtain  fur  the 
estigation. 

d  philosopher  atood  on  a  hill  and  saw  the 

land  apreau  out  before  him  as  a  mighly  plan 


'"^^d  ^ 


vatohed  the 


SCIENTIFIC  8TSTEUATIC  METHOD 
IH  ORDINABT  MECHANICAL  OCCU 
PATI0H8.-I. 

By  PfiOF.  COLBSIAS  SELLER-^i. 

THE  following  ia  the  substance  uf  a  Iccturt 
delivered  last  month  before  the  Franklin 
Institute  by  Prof.  Coleman  Stlli 
duotory  to  his  course  on  mcchi 
mencing.  Prof.  Sellers  said  :— 

I  propose  thia  evening  to  say  a  few  words  to  you 
on  the  part  that  ayatematic,  aciontiScioethudpIayB 
in  the  moat  ordinaiy  mechanical  operations,  and  t« 
point  oat  the  need  of  orderly  method  in  tho  ad- 
vancement of  all  the  arts.  I  had  occasion  the 
other  day  to  watoh  the  operation  of  a  meuhsnical 
shoemaker  at  work  in  the  Novoltiea  Kxhibitio 
Boots  and  ahoea  were  being  sewed  on  thi«  ni:ichin 
tho  stitches  m.idc  with  brass  wire;  bm»:>  stapti 
were  selected,  nutomslically.  of  the  propi*r  Icngtl  , 
and  were  inserted  in  |ilace.  My  attention  had  been 
critically  drawn  to  this  machine  in  aoting  as  judge 
in  the  class  to  which  it  belonged ;  not  very  far 
away  were  books,  which,  in  binding,  wore  BCWod 
with  wire  staples,  and  between  the  two  were  many 
devices  to  enable  hand-Aewing  with  wire  itaplca  U: 
be  done  with  ease.  My  mind  naturally  grouped 
these  objects  and  proccseee,  and  even  flew  back 
over  many,  many  years  to  days  of  childhood,  when 
I  had  learned  one  of  my  liret  Icswins  in  mechanics 
from  my  father,  who  held  me  in  his  iirms,  so  small 
was  I,  as  he  showed  mo  the  then  greit  wonder 
''-.  steel  W-- '■—■  ■ l:.-?_..,  ..._i..  . 


I  old,  too  young  to  re 

:  was  facts  that  were  ^ivc 


ink  ore 


took  good  care  to  point  nut  that  tho 
forming  the  staple  woa  driven  through  the  leatlier 
with  unerring  precision,  and  without  any  holes 
having  been  pierced  for  it  by  more  rigid  needles. 
The  card  clothing  machines  at  Uardtnglon  were 
'  "  by  water-power,  but  this  mechanical  shoe- 
at  the  Noveltiea  was  driven  by  a  steam- 
engine  of  tho  higheet  type.  That  steam-engine 
had  its  lesson  to  (each  ;  a  life,  loo,  could  span  much 
f  the  period  of  transition  from  the  hrst  crude 
laobines  that  grew  out  of  Oliver  hlvans'  notion  of 
high-prMsnce  engine  to  the  work  of  Corliss  and 
others  of  to-day.    It  had  made  but  little  advance, 

.he  resulta  of  to-day,  and  its  alow  siowth  had  been 
jfter  the  manner  of  the  survival  of  the  fittest. 
Its  history  is  cumbered  with  a  vast  amount  uf 
negative  information,  by  yeara  of  mistakes,  the 

results  of  empirical  methods  as  against  the  eysle- 

matlu  mode  of  more  modem  research.  As  tho 
steam-engine  grew  towards  iM  present  state  of  per- 
fection, in  spite  of  the  many  drawbacks,  the  theory 
of  thermo-dynamics  touk  shape.  The  praotie^ 
mechanic,  who  prides  himself  on  the  grand  faot 
that  he  has  drawn  all  bis  information,  as  it  were, 
through  the  handle  of  the  hammer  ho  has  worked 
with,  baa  a  holy  horror  uf  all  that  bbvoutb  of 
'  nee,  and,  what  ia  more,  he  holds  in  contempt 

scientiuc    engineer.      It    was    one    of    these 

practical  men  who  preaented  a  contrivance  of  his 
to  a  railroad  company  for  trial ;  some  uf  the 
directors  thought  it  would  be  well  to  investigate, 
and  tho  trial  was  made.  The  invent<ir  afterwards 
Lt  the  failure  was  due  to  the  aeientifie  experts 

-jnducted  the  trial.     Ue  auspected  they  had 

put  some  thermo-dynamics,  or  some  other  soientlEc 
stuff,  into  the  boiler,  on  purpose  to  prevent  his 
device  from  operating.  Now,  Uiormn-dynamics  is 
the  name  given  to  the  scieni^e  that  takes  into  cun- 

'4H«tlMi  the  co-relation  between  heat  and  work. 
I  dMignera  of  tho  great  engines  of  to-day  have 
4mntige  of  a  pretty  thorough  knowledge  of 


IS  a  mighly  plane,  I 
■.aU  .if  llio  hoav.  . 
wdies,  he  saw  them  rise  in  the  eaal  ami  sink  below 
behnrison  in  the  west.  Upon  this  visililc  fact  he 
«notndcdj  with  the  more  mmlera  dilourcd  preacher 
n  Virginia,  that  "  the  son  do  move,"  because  he 
law  it  move  \  and  so,  from  thia  visible  fact,  he  pn>- 
reeded  to  bnild  np  a  theory  uf  astronomy,  and 
I  hunted  for  other  facta  to  siutaiu  bis  theory. 
I  A  more  modem  inductive  philoaophet  under  the 
same  conditions,  perhaps,  notices  that  ubjects 
I  floaline  on  the  sorface  of  the  sea  aink  uut  of  ui^ht 
I  at  the  horiion,  and  as  these  bodies  are  moving, 
hence  infers  that  the  surface  uf  tho  world  ia  round, 
and,  gathering  many  more  facts,  he  then  draws 
conolublona  from  hia  obaorvatiun  that  enable  him 
to  lnuk  further  ahead  and  furelell,  as  it  were, 
greater  discoveries.  The  wonderful  progress  of 
mulern  times  is  due  wholly  tu  the  method  that 
has  been  pursued  uf  grouping  factx  in  proper  order, 
working  out  laws  that  govern  matter,  and  prikvlng 
that  the  laws  are  correct  by  tinding  no  ciceptian 
tothem.  An  eatablished  law  is  what  explains  all 
phenomena  bearing  on  it,  and  when  no  known  taot 
ofTera  any  contradiction  tu  it.  We  have  lioforc  as, 
it  is  true,  a  vast  held  of  eiperimentLil  research, 
but  wo  arc  in  the  [wsition  tu  guide  our  work 
ystomaticall.v  by  the  lights  wc  now  have.    The 

I  wish  to  Bhew  you  this  with  a  fen  simple  illns- 
tratiuns.  I  have  here  a  ball  attached  tu  the  end  of 
apiece  iif  string;  the  string  seems  al rang  enough 
tu  carry  the  ball— at  leaBt,  It  does  Dot  brealc  under 
the  strain.  1  whirl  the  bdl  in  a  circle,  and  past 
experience  lewla  me  tu  infer  that  if  I  whirl  it 
rapidly  enough  tho  string  will  broak  undcrn  strain, 
dne  to  the  eentrifugal  ^ree  incident  bi  the  rota- 
tion. This  fact  is  so  weU  known  tu  all  of  you  that 
it  is  not  needful  for  me  to  prove  it  by  trial.  We 
hear  uf  By-whcels  and  grindijtoiies  breaking  when 
revolved  too  rapidly.  If,  for  any  reason,  1  should 
desire  to  keep  up  the  rotation  of  the  ball  at  the  end 
uf  tho  Btring  with  safety,  I  mu^t  know  the  foree 
exerted  on  the  string  during  rut-ition,  and  I  must 
10  ultimate  strength  of 


nt.  Nuw,on 
the  otiicr  hand,  no  amount  uf'ralculation  will  tell 
if  thia  particular  string  ie  xtrong  enough  to  bear 
the  strain  with  Bafcty.  To  find  out  the  ultimate 
ur  breaking  strength  of  the  strain,  I  ninst  load  it 
with  an  inereaaing  weight  until  rupture  takes 
place,  and  the  information  thiii  obtained  can  be 
used  with  some  degree  of  certainty  with  the 
balance  of  the  twine  on  the  bidt  from  which  this 
was  taken,  or  can  be  used  to  preiiic^itc  tho  strength 
of  another  string  of  similar  sire  'and  cunatructian. 
This  homely  illustration  will  ccmvry  t.iyourmind« 
-hatlwanttomakeclear—namuly,  just  where  we 

in    rely   on   calculation,    and    where  experiment 

I  us  t  he  resorted  to  continually. 

(Tk  be  amtiiMid.) 


ALIMENTATION    AND    PH7SI0- 
LOaiCAL  DIET. 

N  commencing  his  eaurss  of  lectures  fur  tl 
_  winter  session.  Prof.  Germain  See,  of  Pari  , 
elected   (he   suhjeet   of    "Alimentation,"  with 


anchb 


a  diet  in 


■med  " 


lealth  a 


dcQtary 


then 


—the 


,,     .   well  as  the 

renewal  uf  the  force  and  heat  which  are  inces- 

itty  expended  in  the  performance  of  the  various 

actions  of  the  organism,  Pruf .  &io  said  thia  led 

the  consideration  of  what  he  termed  physiolo- 

:al  diet,  which  consists  of  from  V!b  to  I30gnn.af 

.rogenoas  matter,  ublAinable  from  250  tu  llOOgrm. 

muscle  ot  uf  albnminatel.  from  (tl  to  lOOgrm.  of 

[at,  which   is   the  combuatible   prinoiple    of  the 

eoonomy,  plus  2i0gim.  <d  caiba-hydratea  f  nmiihed 

by  300  (o  MOgim,  of  farinaceuai  substances  or  of 

•ngar,  without  eonnting  water,  whuJa.  fxnuu^  "O™. 
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organic  obui^,  at 


11  u  the  minenl  eleme 

, mpoeition  of  ■]]  tbeliqi 

utd  ti>i[M>  of  tbe  body.  Prof.  Si's  ooiuiden  tbM 
although  gnea  Te^Ublea  ooaUin  noLhiog  nutri- 
tive, yetUiFy  h»re  their  utility,  and  ranjt  not  ba 
diacttded,  tiing  b  ncoosBsry  element  in  the 
duly  ratioBi.  Gelatine  is  another  inbataDce 
tiitt  has  been  greatly  miarepreecnted  becanae  the 
-rile  it  playa  in  the  proocsa  of  nutrition  hni  not 
been  properly  understood.  Hagondie,  and  other 
'physiologiata  of  hii  time,  after  hiving  eiperimented 
-with  it  for  ten  years,  name  to  the  concdnsion  that 
gelitinc  "M  of  do  utility  whatever  in  the  eonnomy 
— that  i(  to  say,  as  food.  Other  physiolMiatshave 
wince  provod  that  gelatine,  gclatinons  bonillons, 
wptones,  Ac.,  cBiitribule  to  the  maintenance  of  the 
i^>rces  of  the  organism,  in  economiiung  the  albu- 
minoid prineipler),  without  it*  being  itself  trans- 
-formed  into  fat.  In  developing  the  subject,  Prof. 
Sd^  explained  that  gelatine  may  V'  looked  upon  as 
s  snbstBDoe  that  ptevente  or  rather  retardu  the 
TtoceM  of  denutrition,  and  on  that  accoant  applied 

SI  it  the  term  of  "substanec  d'^pergne,"  or,  a» 
abler  tfonod  it,  "»Dti-derpidat«nr."  It  is, 
-therefore,  a  useful  addition  to  oar  diet,  not  only 
jn  health,  bat  in  disease ;  particularly  in  fever*. 
Where  the  process  of  deuQtriUoD  goes  on  at  a 
lipid  pace,  gelatine,  in  tJie  form  of  beof-tea  or 
^ther  conaentnted  broths,  is  invaloable.  Any 
deviation  from  tbo  above  principles,  whether  in 
■qnaiity  or  in  qiinotiiy,  mnstznore  or  less  afiectthe 
nntmikt  fnnctions  of  the  different  organs  and  thus 
|troduce  dJiBase.  and  Prof.  Si-e  parenthetioally 
■stat*dthal  the  Gctmana  were  large  eaters  and  ths 
Bagliah  great  conaomora  of  meat,  which  may  ac- 
connt  for  the  greater  prevalence  of  gouty  affec- 
tions among  them.  Prirf.  Si'e  attaohea  the  greatest 
Importance  Co  diet  in  a  therapeutical  as  well  as  a 
liygienic  point  of  view.     In  the  treatment  of  dia- 


«a«e  it  i>  sometimes  even 

typhoid  fever,  where  a  propc 
*v«rytiing,  while    druga  set 
.purpose. 

nore  importaut  than 

selection  of  food  i» 
ve  only  a  secondary 

-iHGLB  AND  TWIST  DRILL  QADGB. 

A     USBF  UL  Httle  angle  ^d^twiat^  drUl  gange 


a  the  illnsttatioi]  bclo' 


u  set  for  uee  as  a  gauge  in 


m 

f^l 

K 

w 

mJ 

'testing  (he  angles  of  the  point  of  twist  drills 
When  grinding  the  driU  throw  the  tongae  of  tht 
anxitiory  gaose  back,  and  set  to  the  angle  of  one  ol 
the  lips  of  the  drUI.  Notice  which  lino  of  th< 
grailuation  eoincidea  with  the  front  of  the  lip: 
thenbringroundtheotherlip,  when  the  dit!ercni:c 
i£  anr,  vSl  ba  aeeo.  T^ii  tool  u  made  by  J.  Wfke 
and  Co.,  But  Boston,  Mus. 


THE  WIRT  C0H8TAHT  BATTERY. 

A  MODIFIED  form  of  the  DanieU  cell,  knoi  _ 
as  the  Wirtjia  being  introdaocd  in  the  United 
States,  and  as  It  possesses  featares  which  may 
render  it  of  specif  value  we  annex  an  illnstratio 
The  battery  oonsists  of  three  sqnare  bottles,  l^i 
■qnare  by  l|in.  high,  with  a  neck  Jin.  in  diamet— 
by  I  in.  long  i  these  are  securely  clamped  together  at 
the  top  and  bottom,  as  shown  in  the  engraving. 
In  the  upper  part  of  the  Rdjoiolug  aides  of  bottles 
I  and  II  is  drilled  a  small  hole  fm.  diameter,  and 
ia  the  lower  part  of  the  adjoining  ddei  of  bottlci 


II  and  III  are  sioular  boles,  all  arranged  (o  corre- 
spond wiUi  eaah  other.  A  soft  rubber  washer 
separates  the  bottles  at  llie  holes,  making  a  water- 
tight joint,  and  also  acting  aa  a  support  U>  hold  in 
place  a  thin  ^m  of  goldbeater's  skin,  through 
hioh  the  liquids  must  pass  by  the  process  of 
Qdoemose  and  eioemose,  from  one  bottle  to  the 
.ther.  AU  the  bottles  are  EUed  with  a  dilute  soln- 
tion  of  anlphate  of  zinc.  Within  bottle  I  is  placed 
a  piece  of  sulphate  of  copper  abont  the  (ize  of  a 
pea,  which  changes  the  solution  to  a  bine  colour  ; 
the  copper  electrode  at  the  bottom  is  connected  by 


.      le  of  line 

which  collects  any  deposit  of  aolphate,  should  any 
paaj  through  from  bottle  1.  The  lino  electrode  is 
auspendeil  from  bottle  III.  This  arrangement., 
the  inventor  states,  gives  a  very  constant  battery 
which  cannot  polarise,  as  each  electrode  is  com- 
pletely isolated,  and  the  separation  of  the  bottles 
~ith  the  goldbeater's  skin  also   prevents  an  easy 


HOW  TO  REOOamSI   OOOD  WOOD. 

THERE  are  certain  appearancos  characteristic 
of  good  wood,  to  whatever  da«s  it  belongs. 
In  the  same  species  of  wood,  that  will,  in  general, 
be  Che  strongest  and  moat  durable  which  has 
grown  the  slowcat.aB  ahown  by  the  narrowness  of 
the  annular  rings.  The  cellular  tiasne  at  seen  in 
the  medullary  rays  (when  visible)  should  be  hard 
aud  compact.  The  vascular  or  fibrous  tissue 
should  adhere  firmly  together,  and  should  show  na 
woolliness  at  a  freshly  cnt  surfaoe  ;  nor  ihould  it 


sign  of  s 

•orface  ihould  bo  firm  i 
have  somewhat  of  ■  translucent  appearance.  In  a 
wood  of  a  given  species,  the  heaviest  epeoimen!  are 
generally  the  stronger  and  more  lasting.  Among 
the  re.iinous  woods,  those  having  the  least  resin  in 
Cheir  pores,  and  among  the  non-reainoua  womis, 
those  having  the  least  sap  or  gum  in  them,  are 
generally  the  best.  Timber  should  be  free  from 
such  blemishes  as  "clefts,"  >or  cracks  radiating 
from  the  centre;  "  onpshakes,"  or  cracks  which 
partially  separate  one  layer  from  another; 
'' upsets,"  where  the  fibres  have  been  crippled  by 
oomproasion ;  "  wind  galls."  or  wounds  in  a  layer  of 
wood  which  have  been  covered  and  concealed  by 
the  growth  of  eubsequent  layers  over  them,  hollow, 
spongy  places  in  the  centre,  indicating  the  com- 
mencement of  decay.  It  maybe  added  that  the 
mioroacope  ia  uf  great  value  in  testing  the  qualities 
of  wood;  its  evidence  is,  indeed,  deuiaivo  on  this 
paint.  Samples  and  micro-phutographs  of  bridge 
timbers  which  have  proved  faulty,  bnt  which  a 
preliminary  eiomination  with  the  microscope 
would  have  thrown  out,  have  been  exhibited.  The 
timber  was  from  a  railway  bridge  wrecked  in  ISTfl. 
Annular  rings  appeared  about  three  times  as  far 
apart  as  they  would  be  in  gaod  wood  of  a  simUar 
kind.  The  tnedolUry  ray?  wore  few  in  number 
and  short  in  length,  while  in  goodwood  they  are  of 
considerable  length  and  so  numerous  that  tan- 
gential sections  present  the  appearance  of  a  aeries 
of  tubes  seen  endwise  on  a  nomber  of  parallel 
chains.  After  once  seeing  and  comparing  samples 
of  good  wood,  it  is  easy  to  recognise  the  difference 
with  a  pocket  magnifying  glass.  The  trttnka  and 
limbs  of  exogenous  trees,  as  is  well  known,  are 
built  np  of  concentric  rings  or  layers  of  woody 
fibres,  which  are  held  together  b^  radial  plates, 
acting  like  treenails  in  a  boat's  side.  The  ringa, 
repreaenting  suoeesaive  yeara'  growth,  are  composed 
oftnbea,  the  interatices  of  which  are  filled  with 
cellulose.  The  slower  the  growth  of  the  tree,  the 
thinner  these  yearly  rin^  and  the  denan  and 
harder  the  wood,  other  tiunga  being  equal.  Not- 
onljiatheolMeoeHof  tliet«itnnHi  InaiMtUon  of 


the  hardness  and  strength  cpf  the  tim 
!,  frequency,  and  disttibotion  of  the 
ich  bind  the  annaal  layers  toge 
en  as  a  sign  of  the  character  of  tt 
ability  to  resist  strains  ospeciall: 
>g  kinds  the  con' 


ty  to 
fnth 

radial  plates  namerons.  wide,  long, 
while  in  poor  stuff  the  opposite  c 
prevail.  The  practical  application  ct 
ing  such  enlarged  photograph  io  scctio 
nal  find  traniverae,  of  standard  pic 
bearing  a  certain  known  maximuru 
train,  and  rejecting  any  piece  which 


safety.  The  advs 
allows  all  timber  ; 
eated    before    beinj 


USEFUL  AHD  SCIEKTIFK 


Bir  W.  Thomaon's  Soundiiie  .A 
As  considerable  misapprehension  ex 
precise  limits  rjf  accuracy  and  the 
of  Sir  W.  Thomaon'j   " 


IS,    the    Admiralty 
'ithit,failui 


thoroughly  acqi — . ,  _ 

to  occur  when  soundings  are  obtaioi 
gency,  especially  on  dark  nights  a 
weallier,  under  which  circumatancea 
is  most  uf  service.  After  referring  i 
Bges  and  defects  of  the  machine,  tl 
remark  that  the  error  in  a  tnbe  wil' 
greater  at  the  greatest  depths,  aa  ' 
diminishing  one,  and  tie  graduati. 


ion    of  t 


s   thi 


pidly  V. 


_  __    ....  nailer.      No  o 

placed  in  _  . .  .„ 
of  soundings  is  ordered  to 
without  dispensing  with  the  i 
the  deep-sea  load.  The  utmost 
.ttemptini 


n  hum  the  i 


y  thci 


nCheli 


■rith  t: 


nee  of  a 


■ility  I 


)  small  e 
unless  the 


shoals  gradually,   i 

tubes  has  been  verified  by  one  at  uiui 
ordinary  lead.  None  of  Her  MbjbbI 
unless  under  special  orders,  justifie 
for  the  land  in  Chick  weather  rely  in; 
chine  as  an  unerring  guide.  From  a 
with  the  machine  valuable  informal 
for  as  to  inequalities  ef  the  bottom  o> 
not  yet  thickly  sounded  over,  from 
offered,  by  the  method  of  working 
frequent  soundings.  In  all  cases,  ho 
oovery  of  banks,  or  ahoaler  soundingii 
the  accuracy  of  the  depth  indicate 
cheeked  by  an  up  and  down  cast  uf 


Then 


^ , . .  soundings  ove 

aud  of  banks,  given  on  the  strength  .• 
machine,  which  have  b«en  disproved  wl 
with  lead  and  line. 

Alloys  of  Cobalt  and  Copper 
copper  with  cobalt  are  readily  obtain t 
the  two  metals  together  under  n  dm 
and  wood  charcoal,  or  by  moltinc  coi 
alloy  of  copper  ami  cobalt  which  is  f 

Koceaa  of  copper  amelting.  The  a) 
,  Gnillemin  for  this  purpuee  had  Che 
Co,  48-28;  Ni,l-0:  Cii.  JlrJB;  Fcli-H^ 
alloys  investigated  contained  frori  I  I 
ofoobalt.  They  have  ft  red  colour,  am 
fracture,  reaenibliiig  that  of  pure  t. 
have  remarkable  ductility-,  midle 
tenacity,  and  can  be  wurkol  and  nilli> 
but  they  cannot  be  tempered.  They 
a  tensile  strain  of  from  ii  to  ^11  kilo) 

An  idloy  containing  S  P>-'r  uiilt.  of 
forging  and  rolling,  briiku  imder  a 


■  alloy 


■liable  t 
nd  tenacious  as  iru 
Some  remarks  < 


s,  were  recently  ipmI  bcri>ro  Ihc  Pa: 
cienoes  by  II.  Fave.  Tlic  author 
results  of  these  ei  peri  incut  a  that 
jthesit  will  have  Co  be  recoosi 
lutely  rejected.    The  limitwhkk 
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SCIENTIFIC  SOCIETIES. 


LIVERPOOL  MICROSCOPICAL 
BOOIBTT. 

THE  ordinary  monthlT  meeting  wu  held  *t  the 
lUiyal  IniUtutiuD  OD  Friday  eveniag,  4th  of 
December,  the  pnisiclent,  Cfaulei  BotteriU,  Eiq. 
P.R.Mi^inthBEh»ir. 

Several  doiutiona  were  Knnonneed,  and  tbe 
thanki  of  the  lociety  voted  to  the  dunore. 

Mr.  Thomu  J.  Duviea  ktsb  elected  a  member  of 
the  gooietj. 

A  paper  on  "Somo  of  tbe  More  lateceiting 
^orou  of  Life  Obtained  Dnring  the  Summer 
JJredgJDg  Eipeditione"  wu  read  by  ProfeMoi 
Hcrdmaa,  D.Sc,  4o.,  of  the  Liverpool  Univenity 
College. 

The  lecturer  commenced  by  alluding  briefly 
the  formation  and  work  of  the  Liverpool  Marii 
£iulogy  Committee,   the  main  object  of  which  .. 
"to  investigate  thoronghly  the  Fauna  and  Flora  of 
"the  estuary  of  the  Meciey  and  the  neighboi 

sejji,  and  to  draw    up   reports  upon  the  va 

groups  of    animals    and    planU.     He  then,  after 
acknowledging  the  assistance  which  lome  o 
tnemberaof  the  Microscopical  Society  tad  rem 
work,  proceeded  to  di 
'""-     -^  '-nportantformn 


SCIENTIFIC   NEWS. 


iM  the  commil 

Boiae  of  the  nL__. ^ 

<if  life  which  had  been  collected  dnr.„a .-™.„^. 

■dredging  eipeditions,     Amongat  CceiBOterataKimi 

Sointo  in  the  atructnie  and  the  life-histories  of  thi 
allowing  forms  were  illustrated  and  cipUined  :- 
Sydraotmia  cchinata,  Syncoryne  eximia,  Garreii 
jiutana,  Budendrium  camosnoi,  Tubuluia indiriia 
3  Alofosium  digitstum,  and  Adameia  patliats.  Thi 
•  «nrioiu  Polyioon,  Pedicellioa  cemua,  was  thei 
f,,  discussed,  aad  after  that  a  lerieji  of  Tubioolauj 
s  Anaelidea,  ahowing  tarioM  moilifieationt  o: 
B.  structure.  Special  attention  was  directed  U 
I  fiabclUtia  alreolata,  which  formi  large  encrnitin) 
^-..Aiasaes  on  tbe  roclti  at  Hilbie  Island.  Variom 
^  tobihranch  and  nudibraach  mollnscs,  Inolnding 
^:.Aplysia,  Pleurotraaehni.  The  rare  Goniodoria 
^^«utanea,  Eolis,  and  Dendranotns  were  then  do- 

^  The  lecture  ended  with  an  aocouDt  of  the  blood 
^-^  VBueli  in  the  tunic  of  three  genera  of  Ascidium 
^,  fijuad  at  Hilbre  Island — vix..Clavelina,  Ciona,  and 
,  t  Ascidia.  The  prooesi  by  which  theie  vessela  had 
I  become  evolved  so  as  to  form  an  organ  of  respira- 
,'iioa  in  the  last-mentioned  gsnoa  waa  briefly 
^^Aketched. 

2       A  cordial  vote  of  thanka  waa  riven  to 

^Becdmon  on  the  motion  of  Mr.  W.  H.  Weightman, 
"•eoonded  by  the  Rev.  Frank  Ballard,  M.A,,  and  in 
2:^*l;lr.  _P'oltuor  Herdman  said  that  his  chief 
_^^<s-'bjeet  in  reading  this  paper  was  to  encourage  and 
^j^romote  the  studj  of  msrine  biology. 
^  A  oonversaiione  followed,  at  which  a  number  of 
;-J»wbjeet»  illustrative  of  the  paper  were  exhibited. 


The  Prenu^tion  of  Carmine.— Carmine 

ipared  by  comparatively  simple   ptuceaaes.  ; 

beauty  of  tbe  product  depends  upon  (irii 

1.  I-.,  irally  known,  a 


j^toi.  boil  ti 
^«*.«i  «t  rei 
S''^      liqnid, 


'a^t  tbe  air.  light,  the  condition  of  moisture  in  the 
^Jj,  and  other  climatic  rariatiuna,  are  known  tu 
■^HF«ct  the  product.  Aeoocding  tu  the  celebtBted 
^»«ehDd  of  Madame  Cenette,  tine  carmine  is  ob- 
HM>itiedasfoUows:— Shake  one  kiloof  beat  cochineal, 
^*  Jpowder,  with  75  kilos  of  boiling  distilled  water, 
*SV*  for  two  houre,  then  add  -ii  grammes  of  pure 
^*WTaie  of  potassium,  and  after  three  minutes  30 
I  oxalate  (binoialate)  of  potai- 
mi antes  longer,  then  allow  t^i 
luring  four  hours,  and  tranfer 
liqnid,  after  settling,  into  large  glass 
^— -«dl,  where  it  remains  for  three  weeks.  At  the 
^Pijntion  of  this  time  the  mould  u  removed,  the 
^■•a-id  u  drawn  off  as  much  as  possible  with  a 
y*^-tte,  and  Che  deposited  carmine  is  dried  in  the 
**J«i8.  According  ui  another  process,  the  cochineal 
55*^**'*'''"  ''  mixed  with  soda  or  potash,  afterwatd* 
J'fcfa  alum,  and  the  separation  of  carmine  efiectcd 
^^  addition  of  ilbnmen  or  isinglass.  Carmine 
jjyfcjttininijftlbamen  is  difficult  to  reduce  to  powder, 
y**>.B  always  somewhat  grauolar,  and  is  chiefly 
?^<i  only  by  confectioners,  aa  painters'  colour,  and 
^*  X-ed  ink.  while  that  prepared  with  isinglaes  is 
Jy**  friable  and  applicable  for  ronge  and  other 
^**g>aU  purjiosiw.  ■-Burnt  carmine"  is  obtained 
^r  «santiuusly  liuntiag  ordinan-  carmine  in  Bmsll 
?  ^»3 titles  at  a  time.  It  is  a  dark  purple  to  violet 
*  ^cr,  and    is  distinguished  by  its   remnrkiiUe 


foi  a  shore  battc^  which  will  be  larger  than 

™  the  world.     Each    will    weigh    120  toss, 

'  *^aT»  of  COOlb.  of  gunpowder  wiD  be 

-e  firing  of  the  projeotile  aF'~ihm, 

"-B  ii  flvB  milM.    I  •« 


nh,  33in.  8Sa,  ;  N.  Dec,  21°  2"  25".  Daily  motion 
in  K.A.  -  37' ;  in  Deo.  -  3'.  Thin  now  comet 
is  probably  that  referred  to  in  advice*  from 
Paris,  which  nnnonnoe  ito  discovery  by  M. 
Fabry,  of  the  obeervatflry  there,  and  state  that 
it  ho-t  a  nucleun  like  a  star  of  tbe  ISth  mng'.  It 
IB  in  Andromeda,  near  the  square  of  PegaetiB. 

Dnn  Echt  Cironlaf  So.  101  oontains  an  an- 
nouncepient,  received  by  Harvard  College  Ob- 
serrntory  from  Dr.  Lewis  Swift,  director  of  the 
Warner  Obwrvatory,  of  the  discovery  of  a 
comet  by  Mr.  Barnard,  preanmably  at  Naah- 
ville,  TennessBB,  on  Deo.  3,  G.M.T.  I.'ih.  T'3m. . 
R.A.,  4h.  2l-9m, ;  N.  Dec.,  J"  *:•:  Daily  rootior 
3u'  towards  tbe  n.p. 

Signor  P.  'Dioohiiu,  the  snccesBor  of  Puire 
Secchi,  at  the  Observatory  of  tbe  Collegio 
Romano,  has  pnbliehedaconfirmationof  Forel'E 
statement  that  the  snn's  corona  is,  in  a  clear, 
sky,  discernible  on  high  mountains  in  it  Hnr- 
prisingly  diatinot  manner.  He  himself  ob- 
served the  phenomenon  from  the  summit  oi 
Etna  at  the  beginning  of  July.  At  RomB, 
Naples,  Mefsina,  and  Catania  tbe  snn  appeared 
Enrroimded  by  a  broad  white  crown  ;  but  from 
tbe  top  of  Etna,'3,300  metres  above  the  level 
of  the  sea,  in  a  very  clear  eky,  it  presented  the 
appearance  of  a  white  ring  snironnded  by  a 
splendid  copper-red  corona.  Keor  the  horiKon, 
the  Hun'B  appearance  changed  into  an  ill-defined 
arch  of  great  span.  He  was  able  tfl  observe  all 
these  phenomena  at  leisure  on  two  differenf 
days.  At  sunrise  and  ann^t  be  saw  clearly  th( 
beautiful  red  iig-ht  of  the  arch.  But  he  is  of 
opinion  that  those  appearances  are  not  bo  strong 
and  brilliant  this  year  as  in  1833  and  \8Si. 

The  seventh  yqiume  o[  the  jlnnalen  of 
Leyden  Observatory  con  tains  an  elaborate  deter- 
mination by  Prof.  Bakhnjaen  of  tbe  rotation 
period  of  Mais,  which  be  conclndes  is  24h.  3Tm. 
22'66b.  ±  -01328.  Prof,  Bakhnyren  says  that 
changes  on  the  surface  of  the  planet  have 
certainty  ooonrred  since  the  observations  of 
Sohroter  and  the  elder  Herachol  which  tend 
show  that  portions  of  Mats  are  covered  by 
matter  in  a  fluid  condition. 

Kotes  of  observations  of  the  melflor-ahower  of 
the  27th  nit.  continue  to  be  received,  Mr.  A. 
It.  Brooks,  observing  at  Lordship-lane,  S.E., 
counted  an  monyasliiH  "meteors"  between  8.ol 
and  0.44,  and  noted  that  when  one  appeared  in 
*in  direction,  it  was  almost  withont  ex- 
ception followed  by  three  or  more  in  cloae 
proximity  to  it«  track. 

The  death  is  announced   of  Miss  F.  Heli 
Prideaui.  M.&.,  from  diphtheria,  contracted  . 
the  execution  of  her  duties  as  house-surgeon  : 
the  Paddington  Hospital  for  Children.    Mi 
Prideaui  was  One  of  the  most  distinguished  of 
the  women  who  have  graduated  in  medicine  at 
the  University  of  London,  having  matricnlatod 
in  the  honours  division  in  lH7tt,  passed  the  pre- 
liminary scientific  examination    in    the    first 
dif-ision  (second-class  honours  in  chemistry)  tlie 
following  year,  and  in  1881  at  the  intermediate 
H,B.  examination  obtained  tbe   first  place  in 
hononjs  in  anatomy,  with  the  Gold  Medal  and 
Scholarship.     la   IPKl,  in  the    final  M.B.  ei- 
'    ttion,  Miss  Prideaux  gained  a  place  in  the 
honours  list  in  each  subject,  and  also  pasHcd  the 
"  "     esamination.     It  is  proposed  to  fonnd  an 
Helen  Prideatu  Memorial,  to  take  the  form  of 

scholarship  or  pri^,  and  Ijody  H.  M.  Stanley 
of  Alderley,  and  Mrs.  Garrett  Anderson  are 
reapectivcly  treaaorer  and  hon.  soc.of  the  fund. 

The  Hev.  William  Henry  Pinnock,  vicar  of 
Pinner,  died  lost  week  in  his  7;ird  year.  The 
deceased  was  a  voluminous  writer,  chiefly  on 
ecclesiastical  laws  and  osages,  but  was  perhaps 
widely  known  as  the  editor  of  those 
catechisms  of  the  Arts  and  Sciences  which 
formed  the  elementary  textbooks  of  the  lost 
generation. 

The  death  is  also  announoed  of  Dr.  Tribe, 
hofO  name  has  been  for  many  years  coupled 
ith  that  of  Dr.   Gladstone  in  several  import- 


zoolo^st,  and  geologist,  died  at  Rome  on  the 
29th  nit.  in  his  8 1st  year,  Ponzi  devoted  many 
years  to  an  exhaustive  eiplontioQ  of  the 
ooantry  aronnd  Rome,  and  altimately  produced 
his  celebrated  geological  chart  of  the  basin  of 
Rome.  For  many  yeani,  too.  he  was  president 
of  the  Pontifical  Academy  of  the  Lincei,  but  uftar 
Gome  became  the  capital  of  a  United  Italy,  he 
fonndedtbe  Royal  Academy  of  the  Lincei,  and 
was  elected  its  first  president,  a  post  he  r^ 
tained  until  failing  health  compelled  him  to 
resign. 

Capt.  Mangin,  the  inventor  of  the  syiitem  of 
optical  telegraphy  introduced  Into  the  French 
army,  died  the  other  day,  aged  4,'i. 

There  is  now  in  the  Eastern  Aviary  of  the 
Royal  Zoological  Gardens  a  magnificent  iilack- 
eyebrowed  albatross  (Diomedea  melanophrys), 
believed  to  be  the  only  albatross  that  has 
reached  these  shores  alive.  It  is  said  to  be 
"  doing  well,"  and  hopes  are  expressed  tJiat 
some  w,j  tbe  Gardens  may  possess  a  speuimett 
of  the  great  wandering  albatrosit  (Diomedea 
exulans). 

-.  Eric  S.  Bruce  has  received  an  order  to 
supply  bia  balloon  apparatn.'i  to   the  Govom- 


in  Belfast  last  week,  the  prccident  of  tbe  ! 
fast  Chamber  of  Commerce,  Mr.  R.  M'Gaw, 
stated  that  armngcments  had  been  made  for 
the  introduction  of  new  French  patent  ma- 
chinery, which  will  supersede  the  present 
methods  of  fiax-acntching,  and  give  an  in- 
creased product  of  perhaps  tO  per  cent.  Every 
part  of  tbe  fibre  is  said  to  be  taken  out  in  tlie 
form  of  good  rough  Ban. 

At  n  meeting  of  the  Society  of  Engineers, 
held  last  Monday,  Mr.  P.  S,  Joatico  read  a  paper 
on  the  "  Dephospborisation  of  Iron  in  the 
Pnddling  Furnace,"  in  which  he  combated  the 
statement  that  good  iron  cannot  be  made  from 
phospboretic  pig  in  the  puddling  fnmace.  lit 
the  face  of  the  acknowledged  succeaa  o(  the 
Bessemer,  Siemens,  Thomas-Gilchrist,  and  other 
systems  of  making  mild  steel,  it  has  been  said 
that  "  the  days  of  puddling  are  gone,"  but  Mr. 
Justice  contends  that  this  is  not  the  case,  and 
that  the  process  discovered  by  Mr,  Beasley,  of 
Handaworth,  and  fully  tested  by  two  yeara" 
working  on  a  considerable  scale,  meet«  the 
difficulty  by  a  special  treatment  of  the  "fettling" 
of  the  puddling  furnace,  whereby  the  phosphoruB 
!a  eliminated  during  the  ordinary  process  of 
paddling. 

The  hatching  of  fish  ova  is  being  proeeented 
energetically  at  the  eetablishment  of  the 
National  Fish  Culture  Association,  Soath 
Kensington,  the  species  chiefly  chosen  being 
Salmo  fario  and  S.  levenensis.  The  United 
States  Government  have  promised  large  con- 
signments of  ova  of  various  spcciesofSalmonidro, 
espocialfy  of  the  white  fish  (Coregonus). 

At  the  meeting  of  the  San  Francisco  Micro- 
scopical Society  on  Nov. !  1th,  Dr,  J.  H,  Stallard 
disconrwid  on  "  Lung  Structure  in  Health  and 
Disease,"  and  illustrated  his  remarks  by  some 
fine  specimen  slides,  showing  the  effects  of 
London  smoke  and  'Frisco  dust  on  the  human 
lung,  the  deposit  of  carbon  in  the  coal  miner's 
lung,  fat  embolism,  tuberculous,  and  other 
morbid  lung  tissue.  Dr.  Edward  Gray,  of 
Benecia,  who  was  present  aa  a  visitor,  exhibited 
tbe  curious  seeds  of  Orthocirpu.i  purpurescens, 
a  California  plant  belonging  to  the  natural 
order  Sorophulariacen.'.  The  seeds  arc  ex- 
ceedingly minute,  and  each  is  inclosed  in  a 
bcauUfnl  latticed  receptacle,  which  is  vary 
effectively  displayed  with  dark-field  illumina- 
tion, and  shows  considerable  doable  refractive 
power  when   viewed    under  the  micro-iwlari- 

The  Contor  Icctnro  next  Monday,  by  Mr.  J. 
Mayall,  joa,,  will  bo  on  "  Objectives,  Oculars, 
and  Accessory  Apparatus."  The  exhibition  or 
mtcroBcopes  will  remain  open  daring  the  period 
of  the  delivery  of  Mr.  Mayoll's  course  (tu  Deo- 
21),  and  admissioQ  cau  be  obtaiued  by  means  of 
the  tickets  supplied  to  members  of  tLu  Society 
of  Arts. 

A  Baltimore  correspondent  kindly  sends  nt 
the  following  cutting  : — "The  New  York  Cen- 
tral'fiyer'  on  Thursday,  Nov.  12,  made  a  re- 
markably fast  run.  It  was  made  up  of  five  cars. 
Leaving  Buffalo  two  and  a  half  hours  late,  it 
went  Mwn  tJie  nine-mUe  Byron  (jcadittB.'wrf^m. 
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minutes,  covered  the  diftance  to  Bocipster,  72 
mil«e,  in  TO  minat^B,  and  tlic  3.1  icilcB  from 
Bataria  to  RocheBter  in  .^1  miauteH.  and  after 
a  stop  of  Ave  minntca  whirled  nlotift  to  Syracucie, 
■where  the  time  reconl  nhoweii  thnt  it  had 
travelled  ICO  miles  in  I'll  minuteB." 

We  mentioned  xomo  timci  ag'othat  Jlr.t.  Eliza- 
leth  TbompBon,  of  i^tamford,  CoDnceticat,  ixail 
left  a  fund,  tho  iutereBt  of  wliiuh  was  to  bo 
Diiod  "for  the  advancement  nnd  proMHiution  of 
Bcientifio  reeearcli."  The  fnnd  now  amonnta 
to  2S,000  dolliun,  and  ns  the  incomo  is  now 
Bvailftble,  the  traslees  arc  jireiiareil  to  n^ceiro 
applicatioQB  for  the  first  grant,  which  will  bo 
made  in  t^e  early  part  of  INlll-.  AppHcntiiDH 
ebonld  be  sent  to  Dr.  C.  H.  Minot,  ^.~i,  Monnt 
Vemon-i>treet,  BoBton,  Maes. 

AtWilbelmahnyen  not  lojig  ago,  Beveral  fatal 
caaeK  of  poisoning  occnrrcdfrom  eating  nrn^wlfl 
gathered  from  the  Bides  of  two  tihipi>,  and  it 
was  readily  aefiiimeil  that  the  deaths  weri'  due 
to  copper.  At  the  inqnent  it  «-a»  proved  that 
copper  had  nothing'  t«  do  with  the  cffc'Cts,  and 
the  German  Rovemincnt  «?nt  a  commii«iiin, 
with  Prof.  Virchow  an  pr^•»ido1lt.  to  tiKCCrtftin 
the  real  cange.  The  investigation  ha^lpd  tothe 
discoverj  that  the  distiStive  I)oi^tl)n  of  tbu 
moRKel  19  an  alkaloid.  chiAniiSlly  identiual,  it 
}b  belipvB4,,  with  the  deadly  jiiiL-e  toi-mcd 
^*c(tara."  Another  importiuit  fact  is  that  the 
faliptiGii  at  Wilhelmshavcn  were  cmisiil  by  a 
partionlar  variety  of  mnuBfl  closely  r&iemliluie 
the  oonunon  Hpcciea,  and  therotoni  easily  con- 
founded with  it.  On  close  exaniiuotion,  how- 
evm'i  the  pnisonons  muspel  c-aiibe  ilislingaiBhcd 
*"  """  ximmoii  species  both  by  its  i-liell  and 
.r  odour. 


Bailway  Aooidents.  —  .M^uor  -  (ifncrnl 
HntcbiQhon,  the  inspai:tor  i>f  t-lu:  r.i.aiil  nf  Trado, 
i^ia  rcfiort  on  tlic  railwny  acciduiit  (bat  occurred 
on  the  -JSth  nf  Scpt-Bml.er  lart,  at  the  Liverpool- 
etreet  Station  of  the  (Jn^at  Kastera  Uailwaj,  in 
Rhich  Kome  at  thi'  rarriaeea  k'ft  thv  line,  and 
12  piBBeDEPra  w^ro  injnrod.  ftatm  ihal  the  result 
I  £iUhe  inquii'y'iian»'b  that  the  acciili-nt  would  have 
njRn  prevent*)!  if  the  pointi  where  it  oeoarred  hud 
been  interlocked  with  the  arrivol  Bignal  fiir  tho 
line  on  which  the  train  wan  running  in,  and  if  that 
ml^hid  been  attended  to  whii-h  presurihcs  tbat 
unlocked  facing  poinU  abould  be  lield  when  bcinv 
ran  over  by  p&tAmgt^T  trains.  ThoBc  puinU  and 
others  in  the  Btatiuti,  tlio  inEipucInr  atatvn,  were  tiio 
far  fiiiiD  tho  aigml  cabin  U-  he  worked  from  it; 
but  he  is  of  upiniuD  that  there  wodd  be  no  great 
difficulty  in  baiting  them  by  me^iiin  of  an  inter- 
locked lever  in  thu  cabin,  nnd  he  cxpriri'F^eB  a  hiipo 
that  no  unneoeBHiT  lime  willbcloKt  in  doing  this, 
In  reporting  upon  the  ncridcnt  which  rwnurrcd  to 
:  of  the  MetriiiHililnn  I)ii;lrict  Coniponv'a 
iage  traini'  in  the  Tbamex  Tunael.  'oii 

London   a-iilway,  on   the    iUt  nf  Mop- 

tember  last,  Majur-Gcnend  Ilutehiuiion  atatcB  that 
it  was  most  unsati* factory  lo  learn,  from  the 
evidence  of  the  South-Kaslcrn  CiimpBny'B  per- 
manent-way infpeclon  thnt  Bhiirtlv  uter  taking 
OYerchargo  of  the  Bast  Londnn  line  from  the 
London,  Brighton,  and  South  Cuast  Railway,  nn 
the  lit  uf  September,  he  found  do  lem  than  31 
brokeo  chairs  on  the  duna  line,  between  the 
bottom  nf  the  tunnel  and  the  Kuthcrhithe  end  of 
it,  that  i»,  in  a  diittanDo  of  abimt  iH'i  yards,  in 
which  distance  there  wi.uld  be  about  fiW  chuira. 
The  inspector  ptatpa  that  the  neBligenco  uf  tho 
ganger  in  charge  in  ni'thaviDgdetcttcd  this  serious 
rtate  of  things  was  m'iFitrr-prchenBilJi::lur,nlthnnEh 
■without  removing  (he  rail*  it  might  have  been 
difficult,  it  waa  by  nomcansimiioiiBililc,  to  aacertain 
whether  chairs  were  ur  were  not  lirokon. 

The  Btsel  production  of  the  TTnltsd 
■BtatBB.— Prom  Ktatis tics  j tut  published  wd  Icara 
ihat  theprodnction  I'f  .-ill  desrriptiuns  of  steel  iu  the 


the  Eaai 


2*l,fiHnrt(< 


i,t<14  ti 


7ti,  6;i7, 


-,...,  .    ;  ItWO,  1,:i37,0lotonB';  lIWI,  l,77S,[lia 

tan»i  Iflsa,   I.'.M:..™.-!  t"nBi  lUXa,  l,Hi'i;i,'ill  t-ma: 
11*1.  l,THii.!W,"i_toUH.    Theprincipal  *leel  inannfac- 
'"■""'-■■—'- Pennsylvania,  whieh, 
1  made  Intt  year,  pm- 


tnring  l*tiito.rf  the  f' 
of  the  I,T'1tt,UM3  lona 

dnecl  i.iri7,n;<;  tuw. 


The  principle  uf  cnntlnnnas  niutinn  used  in  the 
belt-aaw  for  WLod,  has  been  applied  to  stone- 
cattine.  liihlcadof  aflnt  metal  bruul,  three  stwl 
wires  twisted  together  and  ran  at  a  vcrv  high 
speed,  fimii  the  cutting  snrfaee.  Water  and  sand 
are  applied  iu  the  niiual  manner  with  the  ordinary 

advance  in  mari.jo  at  from  lUin.  to  31iin.  pec  hour, 
according  to  the  haidneFs  of  the  stone.  It  is  alsu 
used  for  ijnarrying  pnrporet,  in  dividing  up  masses 
of  atone  projecting  between  recesies  in  the  quarry. 


LETTBES  TO  THE  EDITOR. 


Orfnn  and  pnil-offia  Ot\lm  lo  h  wilie  pvYihle  10 
',•  J"  ordrr  lof'tfiHtntt   trfel-vner,  CormpOji^'mfA.  rfm 


"Iw 


lonlj. 


■cms  ijsrttrulsr  knowlnlae  anri  eipcrienro  ot  thg  anlnre 
ci(  >nch  a  pcnwn  ^ir  sni-h  a  roanliiln,  that  u  to  oUier  things, 
'  "  1  uc  niEtre  tlian«hateverylxM]rEloeji,anl5et,  te  keep 
terwlUi  Ihl*  lillle  ptitanrn  of  U«.  wtll  miilenoke 


[aaOHS.]— I  irAVK  jnnt  seen  n  m™t  marveUons 
mtograph  of  the  region  mund  i  Lyri',  made  by 
.e  Bros.  Henry  with  the  liljin.  telescope  deaoribecl 
...  yoar  issue  of  June  U,  ISga.  A  map  <if  a  smsll 
pi>rtion  of  the  region  in  iinestion.  laid  down  from 
micruinBtricid  measures,  will  be  found  on  page  40 
of  Vol.  XXXIV.  ot  the  B.SOLlSli  UKCHASiC 
(Scpt.l>>.  1831).  The  engraver  has  repcesonteii  tJie 
star  E  ( 1  (>■  I  in  :£'fi  scale  aeoocding  to  Dembowski, 
S-S  mag.  Dawea]  as  far  tun  sciall  on  this 
diagram,  and  there  is  a  flaw  in  tlio  engraving. 
looking  like  a  aiiesbapcn  star,  just  above 
J;  but  the  diagram  is  otbcrwinc  correct.  On 
the  paper  enlaiijcnitnt  from  the  negative  bv  MM. 
Ucniy,  taken  August  !■>,  IRliu,  the  "Ocbilissima 
duplex  "  of  Strove  ir<  mont  beautifully  shown,  the 
---—  'itio^Hn  clearly  ileHned  and  as  riinnd  as  a  dot 
n  "  1  ■'  iu  thisliater.  Tho  soutlicm  ■'  dobilis- 
is  m5rfc.-iily  larger  than  the  northeni.  Nut 
only  this,  bat  the  far  snmllcr  stars,  H,  I.  and  J.  are 
lost  distinctly  sluiwn  without  tbo  s1i[-1ite«t  optical 
id  as  minute  little  needle  points '.  Thi'-e  three 
jrs  are  drawn  by  the  Rev.  J.  H.  Perrv  in  the 
iKGLlsn  Mecjianic  for  Heptembcr  3rd,  IttlO, 
Probably  the  minuter  stars,  L  and  il,  wiiold  ap- 
'^  1nal  negative.     The  exposure  was 


snap?  aia. 

raaOC.'!.!— Ik   rcvlmi-    oi'cr    the  letter 


jokinglv  t<>  me  When  I  had  lieon  telling  him  some- 
thing which  rather  tried  his  powers  of  brlicf.  He 
lid,  "I  will  believe  any  statement  whieji  v.ni 
,ake,  T,un,  h.mcver  incredible  it  may  nppeai."  In 
..ic  same  war  I  believe  Mr,  Nelson  when  he  says 
that  he  saw  hhea.  Dinne,  and  TcChys  with  a  rlin. 
telescope  of  -7Jin.  foous,  "however  incrcdildo  it 

no  naturQ.liy  n'ouders,  however,  hiiw  it  was 
that  Titan  was  nut  visible  also,  seeln'.;  that  ho  is 
much  larger  than  the  three  n.-uuefl  sntcUitcs.  end  is 
generally  mueh  >.ettor  placed  for  ob,:cr»1itir,n.  I 
have  had  a  guorl  de.il  of  experience  with  t>Tlei<i.'i<;icii. 
and  t  find  that  it  is  by  numenns  ea^v  tn  sec  ilio 
■atcllites  which  Mr.  Kelson  Inentioni.  with  a  -lin. 
teleMojie  of  Bilin.  focns,  so  I  mnst  congratulote 
Mr.  ielson  opi-n  his  excellent  iufilrumtnt  and 
powers  of  vision,  both  of  which  seem  to  bo  very 
much  above  the  itverage.  The  powers  which  Mr, 
Selson  mentions — namely.  'I'iJ  and  fiTJ,  also  tonnb 
one  upon  a  teniltT  spot  and  excite  one's  admiration, 
if  nothing  else,  as  I  do  nut  remember  ever  I"  have 
se<'n  Mich  a  piiwecBB  a  half-magnitud>' meutiiined 
"  "re.  Perhai»  Mr,  XelwQ  would  kin'lly  inform 
low  he  attained   such   extreme  and   nniisncl 

. racy  in  the  measurement  iif  the  eye)iinetLi  be 

employs.  I  am  afraid  tlmt  i!  is  n  case  of''iniVe 
believe  very  ranch,"  like  •'  P.R.AJ*."  ssyf.  of  Sir, 
Holmes  seeing  Caaslni's  division  und  ihi-  en.t«. 
ring  with  Sin.of  apcrtur 


NEW  COmET. 

r  was  obsi-rvcd  1S«, 

Tlieapproiimiiite.pi.siVrim.  luk-iidoff  theWleJiS 
the  Piiuator'.-al  wasB.A.  ih.  :iini.  Deff.2PXiirth. 
•-The  bright  stin  frl  and  aH  I'imiuni  wen  in 
the  same  field,  with  a  low  power. 

The  comet  is  a  faint  Be'i-iilr-ua  hodv  aliont  i  in 
diameter,  with  a  very  sliphtlv  eordentoil  centre, 
but  no  ntcllor  nucleus  cnulil  be  made  nnt.  ^hc 
motion  is  rapid  toward!  the  S.W.  (Hiat  is.  lowaids 
the  snnl,  and  at  M  p.m.  the  .-.nn.-i,  bnd  considerably 
moved  fioni  theioariier  T<(isition. 

At  If  p.m.  the'centro  of  the  comet  wan  close  to  a 
10th  magnitude*  star  which  appeared  involved  in 


tbo  cometic  matter,  and  looked  larger  andlcssii:-. 
tinot  ^an  when  seen  on  the  olear  ikj  three  hi>i.:- 
previously,  O.  Ororor, 

Assistant  to  C.  B,  Peek  M^_  F.B.AS. 
Rousdon  Observatory,  Lyme  Begia,  Done;. 

THE  UKXXOBS  OP  HOTBKBES  87. 

[a.'iOSS.]— IM  December.  18TS,  jon  printed  . 
letter  from  me,  dated  "  Juniac,  CbaieDle-Iii- 
ferienre,"  giving  ray  obserrationi  of  the  meteoisit 
Novemljer  ;7th.  1  havenowseena  aimilir  disiliy 
on  the  37th  ult.,  from  which  it  would  wptar  Ihi: 
the  period  of  this  stream  is  IS  year*.  There  wir. 
however,  difTerenoea  between  the  two  displsy. 
which  it  may  be  well  to  tiote. 

In  1S72  tlie  display  took  place  when  the  radiiUi 
was  near  the  lenith.  the  reaolt  being  that  i^f 
meteors  fell  vertieally  all  over  the  sky  lilcf  , 
cascade  of  fire.  This  year  the  roaiimam  vi- 
(prol)ably)  between  S  and  8  pjn, ;  bnt  rrttii'a/v  - 
in  the  middle  of  the  night,  aa  in  1873.  I  firet  «" 
thematfi,nii  (Paris  time).  There  weie  manviiv 
tached  nimbi  abont.  The  meteors  were  chietlj'b 
the  B,  and  S.B^  with  paths  inclined  at  .ibooi;;' 
to  the  horiion ;  hut,  of  conrse,  there  were  nusj 
others  at  different  angles.  The  radiant  point  wj 
singularly  obvious  one  moment,  when  two  nielfcr- 
started  simidtaneously  from  it,  one  to  B.  the  i^lrn 
to  S.  The  point  was  in  Andromeda,  if  I  mutih 
not— nut  VtTv  far  from  the  new  star. 

In  187^  ibe  meteors  were  all  wi.-ill.  bnl  lur 
numerous.  This  time  there  werr  many  ssbri^ 
as  Venus :  but  the  number  of  (li«  wh  o'e  was  lea. 

At  7  the  sky  became  overcast,  and  so  remsiaoa 
till  alxiut  ten.  I  then  saw  a  few  np  to  II— cD«|t 
to  make  a  distinct  meteor  period  ;  nnt  not  an.nka; 
resembling  the  display  at  T. 

Numbers  of  people  were  out  in  the  etreeti  wut- 
dcring.  I  heard  a  carpenter  say  it  wai-  a  count  li 
is  probable  he  had  stumbled  somewhere  ■■ii  tit 
discovered  relation  between  comets  und  niin*.> 
streams  :  if  he  hml  not.  it  ia  a  cnrions  euincidfOJ 
between  an  illiterate  gueaa  and   the  la>t  wuni  •i 

Thecori',  whoiBOver75,  said  he  had  never  aa 
anything  like  it.  He  was  snag  in  bed,  nodonUo: 
theniglit  of  the  1  Ith  November,  WK.  wh*a  * 

; -"isplav  was  so  superb. 

..^.i^tj.i A.P,a 


lie,  Loire  Infftie 


belenoobafhica: 

TEOnVELOT'S  HUBS  EWIOli 
TiatTBS  —  CATALOQTJE  OF  LUSAl 
CLZFTS. 

[:;,'i<lil(i.]— Is  Schmidfslnrge  map  two  cliiu^ 
BhowD  in  thointerioTof  lieuilnus,  one  on  the m^ 
eiislern  tide  of  tho  floor  miming  parallel  Miluf^ 
uf  the  w^Jl  iiiid  tencinating  apparentlv  at  thi  be 
of  the  sotilli-wustem  wall,  and  anoUier  tel 
similarly  tihu'ed  with  respect  to  the  nurth-niM 
burlier.  Neither  of  those  objects  appi-nrs  to  b" 
l>et-n  reiaiifdired  by  Bnglifh  relenographers.  iki^ 
fr.«i)  the  ijuntto  intioduelion  to  Kchmidt's rkD 
it  seenis  tlie\  were  reeorded  by  him  mortil> 
twinly  yesrfl'ago,  via.,  on  12th  Felirnarr,  1* 
The  aceiimpnayinG  drawing  of  the  ring- plain  aula 
surroundings,  ms'lo  lietwCifti  i>h.  an.l  10h.iin.ai 
Xeptemb-.-r  unilec  fnTOurable  conditions  of  lito- 
tiim  and  delinition.  sbows  these  cli-fr*.  At  Ur 
time  I  was  nn:iware  of  their  existence  in  Schiuki 
man.  That  on  the  southern  side  «f  thcHoeeW 
inctly  irntcdfnim  the*hadow   nt  a  peakeiik 


.s  the 


t  Ixadvr  I 


the  All. 


.  theii 
nmil.«b> 
>  larp  tf 


short  limn'-h  ninnina  fntni  the  foiilbem  ■''■ 
Th'iuu'h  Schmidt  draws  thiioliject  as  endingaitb 
fool  of  the  iniii'.r  slope,  he  shows  a  short  '"  " 
probable  exteiifion  of  it,  beyonil  rieminai 
sonth-we-.t.  Of  this  no  tntces  were  .eei 
clefUike  valh'y  mnning  from   the  f'.resb 

crater  tnwnrili'  the  south-west    (ranrkeH  

N'ciHonsllaplV.lwas  a  pnoninent  fc.f.re.  !>■ 
ebift  on  lb"  ui-rlh-irest  igiiarter  of  the  inleriv**  V 
also  easilv  iK'tf.'ted.  At  times  of  best  definiitl  ^ 
ianciwl  iImj'  it  D.\t<'ndtil  much  farther  alnaj*  s- 
*«tof  the  inner  slope  of  the  west.Tti  wall  *^ 
thedrawlnit  ^bo*.',  With  a  tHiwcr  »f  ^M".**-^- 
■■(.in.  ■'  ■         ■  - 


arly  ( 


width,  end  win  t 
nocth-enf  t  luirder. 

he  hiiped    thai    lunar    oh/ern^. 
■  rkable   ..aw^^. 


'*r^c 


It  u  to  he  hiiricd 
attempt   to   verify   t 

rpEOrded  in  I'.l-iiwinm.r  lur  June  li.I  ".,  , 
Tronvi'lot,  "f  Jlendim.  relating  to  sjh,-'«  ^^ 
notiecd  by  him  miwtly  in  conneeti'in  ^s"*-  "V 
Inihon;'.nof  Ihering-pliin  Kndnitus,r>L  -^  - 
a  narrow  lino  "f  light  cn>ssing  the  ^^"^^  ^^"^ 
tkm   of  tho   fonnatiim   from  waH  ^^ 
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id  on  tha  »uiiiioBitiun  of  a  ra.v  of 

iunlight  ihiuins  through  a  unnll  iinetnn  jn'tbc 
rsst  wall  uf  EndoKtu  ftbo  ■ib'vrvatijii  wu  made 
Inriiu  maniiDC  illuminatiouj  i->,  n>  H.  Trouvslut 
:,  neiatiTcd  by  the  tict  that  the  throadof 


iSht 


^Ihe  floor  which  were  jlluuiiuited  b/  the  __^ 
Were  thJH  n  aolitu;  inttaiice  i>f  tlu'  phciiomenoii. 
howerer,  it  might  be  di«rei;.icdcd ;  but  H.  Trouveli^ 
■  L    detail    othi  '  ■    " 


AppearsQceB 


)llth-Ci 


ObBCI 


iu,C(h 


ling    thcae    ha 


Olsft  whi _  „.    __.„ 

undai  the  south-onat  wuU  of  Arift  .rchu-..  bfauwn  in 

njdikwiacpabliJihedin  thcBxitrj.'iFi  Meciianii^, 

Vol.  XXXVlII,pMo«B.     l.ib.)lhthcwinj.tuu!ci 

k  delicate  line  of  TiEht  wu  ubicrvcd  which  rc- 

■emhled  a  aairow  wall  of  ccick  ntthcr  thin  a  cleft. 

I  may  here  direct  attention    to   the  caie  of  the 

onrioBicleft  connecting  CanUnUB  and  Kraft.  When 

Uiia  object  iaonthc  muroing  t«cmin.-ktoT,  iti  wcCera 

border,  eTidently  a  more  Or  leu  loftv  bank,  .t;mds 

°at  u  ft  bright  line  ot  light,  while  iii  turroundinga 

°a  either  eidB(eioent  the  illnminatedeaeterBBlope 

■^  the  oleil)  are  in  dejii  shadow. 

■     4.S  obBKrvations  of   lunar  cleft*  accninulate,  it 

^^Hunea  more  aqd  mure  probable  that  the  idea  of 

j?ointe7-DiitteQt,Ti«ibilityof  many  of  these  features 

^t,  aati  ciinnut  be  explained  away  V.y  appealing  to 


ed  to  be  mi 
.,  and   the 


rfi^v ' 


if  lirnithuiiieD'aelcfta, 
invcn til  1^11,  uf  his  livi'ly 
.[leeteil  i^|ipcaraiicu,  aa 
I  in  pla.-ts  which  have 


■la-'x*  preparing  for  piiblifatinn  a  catalogue 
r  <■''>■  «=Aj,  which  will  luclodo  the  more  recent 
■i*ata  «>:f  Hohmidt  and  other  lelsnogra^hon, 
^'*»^2  under  great  obi igationi  to  Qbaerrera 
Z  J^^am^Iy  fnriiiBh  me  with  any  oiMa  or 
r    Xi^J^^ti^g  to  th«w  objectn. 

TIuw.  Owyn  Br 
■^  Rth  Horember 


TEE       WIXSHUB8T      HTFLUBNOE 
K&OKINE. 

[i'liwT.]  —  I  WAH  much  inwreiited  with  (he 
theory  propounded  by  Mr.  A,  .1.  Walker,  and  com- 
■nullii;alod  by  Hr.  J.  Wimfhnr.t  in  letter  No. 
S.'il>iH.  With  all  due  defereocf  Ui  theae  gentlemen, 
I  beg  to  Bubmit  a  theory  b.i»Gd  on  a  different 
principle  of  atatiL-al  iailncciou.  I  wiU  tir»t 
descrilie  an  experiment  whieh  will  illuatrala  the 
principle  tu  which  1  have  referred. 

1  biok  a  metal  diac  about  'Jin.  in  diameter,  and 
having  carefully  in.'ulatrd  it,  gave  it  a  charge  of 
-r  cli'Ctiicity.  Next  1  muptuiitd  aamall  metal  ball 
by  iL  ?ilk  thread  in  order  to  inauhite  it^  bringing 
thia  in  outact  with  thr  cunlio  of  disc,  it  Uio)c  a 
charge  uf  -r  clectri^ricy  at  £hc  aams  potential  a>  the 
di.u.  (In  now  biingiiig  the  ball  in  contact  with  the 
knob  iif  an  electroacone,  it  ahared  with  it  ita  charge 
of  )  tiectricitv.  The  ball  wan  next  brought 
within  ^in.  of  the  aurface  uf  tbe  dine,  and  touched 
with  the  finder  in  ordui  that  it  might  take  a  charge 
of-  elcuUicity  indnvtirely.  On  bringing  the  bail 
again  in  c>intao(  wich  the  kno)>  of  the  eleotroacopo, 
I  invariably  found  that  thi«  occond  uharge  of 
—  electricity  woa  uiueh  greater  than  the  CDaigc 
obtained  by  direct  contact. 

We  tbo*  lee  that  tbe  potential  uf  the  charge 
communicated  by  inductiun  will  Jejicnd  upon  tlie 
relative  liiea  of  the  chargLKl  surface  and  the 
80 rf ace-receiving  ibargi-.  If  the  auiface-receivins 
charge  inductively  bo  small  as  compared  with 


th.-iu  tile  vbargcd  ■•urtaL'O.  If  tbe  a  uri  ace -receiving 
chaigu  lie  larger  than  the  one  acting  upon  it,  the 
potential  willbe  lower  than  the  charged  aurf ace. 
In  both  cases  the  cbar^je  received  inductively  will 
be  smaller  in  actual  quantity  than  the  obarge  pro- 
dncin;;  it :  but  it  ia  {lolcntial  (that  ia  quantity  {ler 
unit  uf  turfnce)  thM  we  arc  deeding  witb. 

Li.'t  ns  n'nv  apply  this  principle  to  the  influence 
machine.  Wu  may  leave  the  action  uf  the  prime 
ouniliictorA  nut  of  consider Jtiun  beoause,  aa  Mr. 
WiiiiKburst  has  frequently  pointed  out,  the  m.iubino 
will  heeuiiie  charged  when  they  are  reawved. 

AHUiiiing  that  a  limnll  UiliercnoB  uf  put 
Miita  among  tbe  vuiuna  aectori,  and  that  by 
"11  the  1 


tbe  varioua  parta  of  themachine,  how  can  thia  imMl 
charge  be  increased  so  aa  to  produce  leU-eieitetian 
and  Dontinuona  working? 

Ijet  ua  fix  OUT  attention  npon  the  aeeton  in 
oontact  with  the  bmahes  at  H  and  C  reapectirelr. 
(The  letters  refer  to  the  diagram  publiahed  wttk 
letter  No.  SM.M.)  In  conaequenae  of  being  ooo- 
ncc  ted  together  with  the  metallic  rod  DBthajr  will 
be  in  a  meet  favourable  poaition  for  reoeiving 
oppoaite  chargea  uf  electricity.  The  aaotor  on  the 
liack  plate  at  11  will  not  only  be  aMed  apon 
inductively  hy  the  sector  at  A  on  the  front  plate 
immediately  opposite  it,  but  also  by  the  two 
adjacent  sectom  on  cither  aide  of  the  one  at  A; 
thna  three  aectora  on  the  front  plate  at  A  will 
concentrate  their  inductive  elTcct  upon  the  one 
sector  on  the  back  plate  at  H,  and  will  oonaa- 
qucntly  impart  to  it  a  i^harge  of  -  electricity  at  a 
higher  potentiiil  than  the  +  charge  r-  " ' — 


action  takes  plac 


t  with  the  bmih 


atH. 
The 

on  the  aeclor  at  C,  in  contact  with  the  bmih,  im- 
pTtrting  to  it  a  charge  of  —  electricity  at  a  higher 
potential  than  that  poasciiaed  >iy  the  aeeton  at  Z. 

The  working  of    the    machine  will  bring  the 
aectoni  which  have  received  an  rnoreaaed  charge  of 


bribed) 


o  the 


The  thrc 


front  plate  a 

^ !■  indnclivo  eJfoot  npon  Uie  one 

sector  in  contort  with  tlio  brush  at  8.  will  impart 
to  it  u  charge  of  -r  electricity  at  a  higher  potential 
than  the  rharge  of  —  electricity  )ioiacssed  by  (hem- 
Bclvei.  PreciBBly  aimilar  rcBFoning  will  apply  to 
the  nvctiiT  receiving  a  charge  nf  —  electricity  at  T. 
i)nt  the  rertors  receiving  cha^^  at  H  on  the  front 
platr-  nro  carried  liy  the  working  of  the  machine  to 
tbo  iHisitiiin  nt  A,  thmi  completing   the   cycle  of 

We  thus  aee  that  there  is  a  tendency  for  each 
aeotor  tii  t;ikc  an  anginonled  chargB  of  electricity 
when  in  momentary  Cuutnct  with  the  metallie 
IirnBhci>,  in  cunHeqnencc  uf  three  secton  On  the 
opposite  plate  concentrating  their  inductive  effeot 
upon  it  at  the  same  tiuic,wliieli  artion  is  equivalent 
' )  a  larger  surface  acting  inductively  on  a  smaller 

This  increase  of  charge  goes  on  until  the  limitB 
of  insulation  arc  rearh^. 

If  the  alHive  theory  bo  correct,  it  will  bo  aoen 
that  the  eclf-cxut.itiim  and  cuntinuuns  action  of  the 
machine  are  indeimndent  ot  any  action  which 
takes  placo  at  the  prima  conductors  K  K  and 
LL. 

Tbe  charges  uf  ->-  B.  poseeaacd  hy  both  platei  at 

K  K  render  them  capable  of  being  freely  imparted 

to  the  jiriiue  conductur  at  thia  puint,  and  similarly 

the   charncB  of    —  electricity    poweBacd    by   both 

la  at  L  L  render  Ihom  capable  of  being  freely 

.rted  to  the  prime  eoaduclur  at  thia  point. 


having   procured  tho    opinion   of  thia  gMitlemi_ 
vea  bis  desire  to  fully   elucidate  the  matter, 
na.  1  du  not  think  ho  will  conaider  rne  captions 
I  direct  his  attention  to  some  little  facta  not 
to  consistent  with  the  theory  of  Mr.  Walter. 
ia  theory  is  "that  aaiaming  an  ininlated  seotor, 
rying  a  charge  of  -I-  B.,  ta  cumc  opposite  another 
tor  in  contact  with  a  brush,  the  +  B.  is  repelled 
m   tho    sector    in    contact,   and  —  E.  is  held 
bound."  8o  far  thia  seems  ind  in  pntabia  ;  but  where 
duet  iho  repelled  4-  U.  go  to?    Hr.  Walter  thinka 
'0  the  bruati  at  tho  opposite  end  of  the  neTitraliaing 
lid.     Why  go  there  in  particular  ?     The  platcB  be- 
ing neutral,  at  Srat  have  no  attraction  for  it.    The 
rod  is  nutinanlated.and  therepelled  +  li. may  turn 
thriiiigh  the  spindle  and  be  luat  in  the  frame,  or 
ly  go  along  the  rod  of  tho  other  idate  to  a  bruah 
lero  it  is  not  wanted,  and  where  it  would  oer- 
t«inly  set  up  an  adverae  excitement.    Does  our  ex- 
perience uf  high-tcnaion  electricity  lead  nito  tbiok 
it  ail  ohliging  V    Nn.     llesideii,  what  if  there  be  no 
connectiun  between   the  brnthet  at  all— will  tbe 
ithinc  work  ?    Yea  ;  oven  if  Uie  britsbea  do  not 
luoh  sectors  on  opposite  parts  of  the  plates  at  th« 
time.    All  that  iawantcdia -that  the  bi — ■— 


beat;  but  it  ii  not 


_;jee  otfectively.    It  _. 
easy  of  adjuatment,  and 

Ot  conrw;.  in  making  these  atatomcuts  I  may  be 
.'Uppused  til  have  tho  pPMf  hcfure  me  and  1  havh 
Living  in  the  West  of  Ireland,  it  would  be  nwl«M 
it  for  inipMliMi ;  but  1  can  deacribe  tbe 
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Wire  to  the  mBhogany  frHtco,  bnt 
contact  with  G«cb  other ;  thcj  do  i 


nuhine  for  olhcn  to  oonitiiiet  aimilv  onn,  tad 
to  eontndiat  ma  if  1  un  wrong. 

Tha  nuchine  bu  34in.  diaca  of  oonimon  window 
glaaa.  Than  ia  no  ipiadla  thnraah  tham ;  tha; 
•i«aM  bond;  tha;  are  leton  inaepandant  axlei 
on  aepanta  atendaid*.  they  work  in  dsap  ilota  cut 
In  the  tfandud*  and  att-re  driving  pulley*  eiternal 
to  tha  Itandaidi,  «o  th&t  &  driving  band  can  be 
alipped  off  and  a  plate  taken  oat  in  a  momeat, 
Tfau  allowa  the  at^ndiag  plate  to  have  its  B.  fully 

■-.,      mjj^    bnishw    are   attached   by  atont 

ihogany  fratce,  bnt  have  no  metallic 
ach  other;  they  do  not  touch  oppoaite 
aectoia  at  subc  time.  The  machiue  in  thi>  con- 
dilioQ  ji  before  me,  and  in  in  full  working  order.  I 
think  the  theory  ii  Qot  far  to  leck,  and  requires  nu 
knowledge  that  ii  not  40  yean  old.  In  giving  it  I 
muat  itate  mnch  ot  what  is  already  known :  but  I 
think  I  iball  Btatc  niithing  that  ie  nut  easily  com- 
prehended and  eaaily  proved. 

On  removing  the  conduclijrs  sod  turning  the 
handle  a  tew  timee,  a  drag  ii  felt.  The  platci  leem 
to  encounter  some  reaiatance,  ipvi«ible  but  therr 
Several  hands  being  held  near  the  plates,  the  dra 
ia  reduced,  and  sparki  fly  frtely  from  certain  pari 
of  the  ptalei,  while  other  part*  of  the  plates  peei 
devoid  of  electricity,  thus  the  plates  would  appest 
to  be  divided  electrically  into  four  segmenta 
marked  by  Uie  four  brushes.    The  top  and  bottom 

__. ...   ^j^,j,    no   eleotrioitv  while  th( 

ate  have  plenty.  ^Reverse  the 
works  again;  but  thii  time 
'vened,  the  top  and  botton 
larke,  the  lateral  aeginenta 
nving  none.  Itemove  the  back  plate  and  ciamint 
the  front  plate  with  the  knuckle:  it  ^vcs  a  emal. 
■park  from  every  sector  not  in  coataot  with,  or  quiM 

aeopt,  uie  pit 
font  sagmeBts,  bui 


Mgmeate    giv 


le  with  charged  electr 
itrically  divided  not  in 

._.__, „kedbj 

■--   say, 


theti -.      ., 

-  B.,  tberight -t  E.  (This  is  not  alwaj-s  the  order.) 
On  replacing  the  removed  plate  and  again  worlSn( 
"'  "  ■  e  the  front  plate     " 

the  same  as  the  front 


right 
When< 

that  t 


.t  thi 


id  left 

acmic 

r<- 

cs 

nf    t 

sandtl 

eeW 

Jr.Wim 

Bta 

to-. 

and 

s   the   brush 
in  this 


undlc,  the 


found  that  if  the  machine  be  not  lelf-exciting  (its 
noimal  condition  in  my  climate)  and  that  we  start 
the  back  plate  at  the  top  witfa  a  +  obarge,  no 
ner  do  the  charge  sectors  coma  down  near  the 
^_jib  of  the  lower  charging  tejrment.  than  the 
front  plate,  before  neutral,  shows 


is  clearly  a) 


.tthe 


of  the  np^mming  fron 
....         I  4  of  tha  front  fuata  si 

charging  segment.  Br'  ■" ' — 

rpposite  plate.     Let  I 


back 
plate  ?  and  thus 

its  exit  fromathe 

brush  is  f  onnd  on  the 

iven  back  +  E.  but  in- 

ith  that  brush,  and  the 

it  the  induced  sector  passes  into  the 

rharging  icgment  insulsted  snd  the  fort  b  taken. 

One  half  revolution  of  a  plate  can  do  thia.   ^ 

Now  the  question  arises,  Has  glass  the  capacity 

>  have  its  electricity  banted  '  '  '  "~ 

witbi    ■    --^'--  '■  '- 


It  has,  i 


ith  ;  bat  it  does  it  slowly,  and  apparently  with 
I'ffort.  Proof;  Take  two  Leyden  jar  condenser*  ; 
iiharge  them  tn  saturation  for  soma  time ;  take 
ihem  in  baud,  snd  bring  the  outside  foils  together : 
then  touch  together  the  two  brass  balls  eonneclcd 
with  the  inside.  The  jars  discharge.  Hold  them 
together  for  a  moment  >o  thst  they  may  discharge 
iboroughly  ;  then  place  them  on  the  table  or  findei 
for  half  a  minute.  Try  tha  same  course  with  them 
ngain:  they  have  recharged  themselves,  and  will 
ilo  so  again  and  again  if  there  is  mnch  clau  un- 
lioverod.  The  eiplanation  is  easy.  The  foil- 
inivered  glass  could  not  carry  all  the  E.  sent  to  it 
U  spread  over  the  uncovered  glass,  and  when  th( 
foil-covered  glass  is  emptied  the  B.  which  wai 
tamed  out  camea  back  to  tha  empty  bouse;  bui 
remember  it  comes  back  slowly.  This  fact  ii 
material. 

Now  we  have  got  all  the  sectors  charged  to  Qii 
name  potential  as  the  initial  charge,  less  waste — no 
more,  and  if  the  ictiun  stopped  here  this  beautifol 
machine  would  never  have  been  heard  of ;  hat 
potential  rises  with  surprising  rapidity. 


Thia  naked  inch  or  two  show*  the  K.  at  every  dl-- 
charge  leaping  along  ita  sarfaee,  becaase  it  cast 
CO  throngh  the  glass  fast  aaouh. 

Hr,  Wunahunt  says,  thst  wiUtrwry  many  secton 

je  machine  is  more  aeU-cioitiag.  I  have  not 
tried  this  ;  but  I  accept  thia  at»»enieirt  ai  jadispai- 
bble,  and  I  on  andeistand  that  when  sectors  are 
leeded  to  spTestd  or  collect  a  feaUe  charge  over  ihc 
'lass,  tha  more  sectors  to  help,  the  quicker  the  work: 
iut  I  shall  be  much  sarptiicd  if  the  Leyden  jsri 
i»n  show  as  ht^  tension  when  the  sectors  are 
Jose  enough  to  allow  the  glaa*  to  be  dragged 
■onnd,  while  the  repelling  electricitita  won  I  pan 
each  other,  bnt  leap  the  spaces  between  the  sectors 
like  phosthoreaaeat  squirrels  in  tieir  revolvmg 
cages.  That  mnch  light  in  tha  dark  would  enine, 
Mid  little  work  with  the  iara  I  would  anppose  to  be 
■  e  result.    I  have  not  tned  it. 

Id  the  foregoing  I  have  spoken  of  glaaa  as  the 

mstcrifllof  the  discs  or  plates,  because  gla«  was 

material  I  used  in  my  cTperiinenU :  bat  1 

:    notioed    exactly    the     same     propcrlin   in 

lite  when  experimenting  some  years  Bg.i  with 


tisl  rises  with  Bnrpnsing  r 

.ccounted    fur?      A    plate 

Beglucnt    csrvying    "- 


feebly    charged 


by  a  proof  plane  and  electroicupc 

Thuj,  no  matter  how  we  tnm  the  1 
are  two  segments  in  which  electricitj 
two  segments  in  which  it  ii  boi 
which  segmeDta  does  Che  electricity 
find  this  out  we  apply  forked  conductors  t«  the  free 
■agments.  The  machine  works  still,  bnt  the  handle 
di^  is  leas  while  the  conductors  discharge.  W» 
then  remove  the  conductors  and  apply  thei  *  -  "- 
bound  segments,  the  machine  at  once  ceaat 
What  do  we  gather  from  this?  Thst  the  electricity 
is  developed  by  the  bound  legiuents  which  - 
thus  the  charging  se^^ments,  and  its  potential  i^ 
Taised  or  lowered  by  liic  amount  of  eleotiicity  in 
the  free  or  discharging  Fegtnents.  Nuw,  whatdetcr- 
mines  the  position  of  these  charging  segments!-' 
rbe  position  of  the  bruhhes ;  one  rule  ia  evci 
followed  :  the  ch&rging  segment  for  each  plate  hoh 
that  plate's  brush  at  the  entrance,  and  the  oppositi' 
plate's  brush  at  the  exit.  Mark  this  well.  Now 
assuming  a  sector  charged  with  4-  G.  to  be  comiut' 

with  brush  ;  the  sector  in  contact  being  free  to  dis- 
pose of  its  electricity  while  the  charged  sector  is 
Insulated,  the  result  must  be  that  the  -f  E.  of  the 
aector  in  contact  will  be  dispelled  through  tb>' 
brash,  and  —  K  be  held  bound.  The  sector  in 
ooutact  with  brush  must  be  aboat  to  enter  th.i; 
charging  a^menf,  and  when  it  does  so  it  become i^ 
in  tnrn  insulsled  snd  retains  ita  charge  of  —  Q.  It 
passes  on  ond  effects  a  traniient  inHuence  on  sudi 
insulated  sectors  as  it  meets,  until  at  its  exit  fruoi 
tha  charging  segment  it  in  turn  passes  a  sector  in 
contact  with  a  brush.  This  it  in  turns  makes  ~ 
and  soon  all  the  sectors  of  tbe  charging  segmeni 
become  excited,  and  as  they  leave  that  segment 
they  oome  charged  into  the  discharging  segments  ; 
but  as  only  one  plate  leaves  that  charging  segment 
at  either  side,  only  one  plate  at  either  aide  can  be 
charged  by  it.  We  most  hsvs  the  other  chargini; 
segment  excited  to  produce  a  general  effect.  Non--. 
how  ia  the  other  charging  segment  excited?  Hi. 
Walter's  theory  would  explain,  but  the  basis  of 
that  theory  is  taken  away.  It  is  clear  that  a 
aector  cannot  enter  a  charging  segment  without 
contact  with  a  brush,  and  therofore  cannot  oarr; 
its  charge  beyond  that  brush ;  besides,  the  charge 
it  would  carry  would  be  the  wrong  one,  for,  say 
the  back  plate  comes  down  with  —  £i.,  it  is  fimnd 
to  be  -t-  after  passing  the  brush  into  the  cbargini 
legment.  How  does  this  come  about  ?  Remember 
no  sector  con  get  Into  a  charging  segment  withoni 
being  discharged.     Let  os  examine  the  plates 

it  o^ing. 


Iirush.  It  would  take  the  aggregate  electricities  ol 
sll  the  sectors  to  make  that  blase.  Just  so ;  that'i 
what  happena.  Tbe  aggregate  electricity  is  all 
driven  together.    The  sectors  no  longer  play  a  first 

Sart  j  they  become  valet*,  and  help  the  plates  t& 
oil  and  don  electrical  garments  at  each  brash,  for 
the  electricity  ia  driven  along  glass  and  sector  by 
the  force  of  the  hand  which  revolves  the  platei 
past  each  other  in  defiance  of  the  aimilai 
electricities  which  don't  winh  to  so  pass.  Any 
plate  leaving  a  charging  segment  meets  another 
plate  coming  in;  both  plates  are  similarly  charged ; 
what  must  happen!'  Each  electricity  drives  bach 
the  other,  and  tbe  potential  of  each  rises,  for 
the  supply  ia  ever  coming  on  from  behind.  Thii 
only  makes  the  resistsnce  greater,  for  each 
charging  segment  is  turning  out  a  plate  chnrgcil 
up  to  its  own  potential,  and  that  potentii ' 
rises  as  the  electrioily  is  driven  back  on  it.  Wh: 
hot  ?  The  glaiis  plntes  drug  a  certain 
E.  post  each  other  to  the  rakes,  wherf 
they  (inly  too  gladly  turn  into  side  channels  ;  or  if 
the  charging  segment  be  too  smoll^ — that  ia,  if  th< 
rushes  he  too  cloee— Ihc  E.  is  driven  back  as  fs^ 
9  the  brush  and  escapes,  when  the  potential  fallt 
n  proportion  bi  tbe  escape,  or  if  any  aid,  like  3 
ing  of  moisture,  asaista  the  E.  to  run  along  thi 
,l»tc  faster  than  the  plate  travels,  why  tba  niiten 
tial  falls  lower  every  moment,  and  the  machine  i 
ts  lirat  puny  induction  efforts,  which 
from  leakage.  All  this  may  bo  tcs'.eil 
by  anyone  moking  a  machine  without  glass,  or 
some  such  sluggish  conductor,  between  the  secton. 
These  may  be  placed  on  strips  uf  glau  act  likt 
spekes  of  a  wheel.  This  machine  wu]  soon  aho^ 
how  idle  it  was  to  ever  suppose  a  little  sector,  with 
surface  equal  to  a  thituble.  could  by  itself  earri- 
round  one-third  of  the  plate  a  static  charge  of 
elee-rioity  which  would  beanj-tbinp  but  the  merest 


I,  Deo.  1st. 


F.  TKkffe. 


PUSIHO  POINT  OP  AI-TTKINIUK. 

[■'joan.l— If  a  scrap  of  thin  aheet  aluminium  te 
heated  alongside  a  similar  piece  of  silver  foil  CD 
oal  B.B„  the  former  will  instantaneously 
1  to  "  droop  "  and  then  (wiUiont  fusing)  le 
sloVlv  oxidised  into  alumina;  whilst  the  latter, 
rfter  becoming  red  hot,  will  occupy  a  percegille 
interval  iif  time  before  fueion  into  a  hall.  Frrsn 
this  result  it  might  be  alleged  that  the  fnsiif 
loint  of  AI  WIS  almost  infinitely  lower  than  that 
if  Ag!  bnt  if  tie  ofTerator  tokea  a  ilb.  of  eid 
metal,  and  very  strongly  heata  a  comer  only  oJ, 
each  fragment,  supported  on  a  slab  of  iron,  sneh  i< 
ith's  anvil,  he  will  find  the  silver  comer  bepD 
«,  .'Bn"loDg  brfore  the  aluminium  one;  if.  in- 
deed, the  latter  can  be  thus  "reduced"  »t  oil  ^ 
anything  short  tjf  an  oxvhydrogen  blowpipe.  If 
tbe  first  experiment  is  to  be  Ufcen  bb  a  proirf  of  tbf 
fiuiing  point  of  aluminioio,  it  must  be  admuwo 
that  this  is  lower  than  that  of  lead,  or  even  ii 
antimony;  if  the  second  is  considered  a  fiirft 
tost,  it  cannot  hot  be  observed  th»t  the  capabiliir 
of  ^uminium  to  withstand  fusion  is  in  direct  n-.n 
to  its  power  of  heat  conductivity,  both  being  al«:;» 
those  of  silver.  Thia  appears  to  be  also  true  wi-Jj 
regard  to  soma  other  metala  than  aluniiniuni ;  i- 
follows'  :— 


Mean  Conductivity     '  C.      1  Fuwng  Point     '  C 


:>-22-B  (Uanicl 
2;l-'-7  (Pcrfon 
mrt-    (Regnal^ 


N.B.  The  extraordinary  discrepancy  bci":-.: 
the  conductivity  results  of  ilic  tngliah  and  ::; 
German  operators  (aniountinc  in  the  case  of  tin''' 
iTT"  C.)  may  bo  here  observed. 

Ido  not  consider  the  "Burprise"  of,  .inil  !;^ 
noveltv  of  information  to.  the  writor  of  Irt^r 
S507fi,'BSOLISI[  MECHASIC.  No.  l.fiSO.  p.  S.-lt 
subjects  of  scientific  djscasaion  in  your  jraper.  ui 


:utcd  tdblepE^- 


If  sectors  are  mere  collectora  at 
.  thst  rakes  discharge  them  for 
why  won't  rakes  disobarce  then 
segment,    and    why   ne 


for 
brushes '/  " 


segment, 
the  other 
Exactly  s  , 

ment  the  brnshes  msy  be  removed  snd  rakes 
snbatituted.  With  these  themacbine  works  briskly. 
I  only  use  the  pointed  wire  carrying  the  brushes 
for  thia  experiment.  T  can  stop  the  machine  to  take 
oft  the  brushes,  and  ita  potential  will  not  fail  to 
start  the  machine  again.    Of  course,  if  the 

.  j_   -i]o^^  ^ly  fjgfH  jovQ  to  the  puny 

sectorial  induction  stage,  a  rake  distant  half  an 
inch  cannot  neutralise  a  sector  with  the  ret}' 
feeblest  little  charge. 

Mr.  Wimshurst  remarks  that  the  tension  seems 
higher  near  the  brush,  as  tbe  sparks  are  greater 
there.  This  is  owing  to  thedisoharged  sector  offer- 
ing a  place  to  tbe  high  tension  E.,  which  is  near  ii. 
KM  which  leaps  along  the  glass  to  the  openeil 
pa.isage.    The  same  thing  can  oe '* 


'o  higher  than  outside. 


fusing  points  of  Al  and   Ag    waa    probi^'jf 
■ly  copied  from  aome  aul*  . .  .>  .   . .        i 

before  the  papcriority 


As  wae  establieho.' 
«...  alf  events,  in  thata 
Chemistry,    the    following    (nuw 

oxides  dissolve  in  fused  boron  Inoxiue  ni  a  im 
heat  i  many  of  them  imparting  t<>  the  mas'  ei> 
rncteristic  colours.'"  This  comesjof  rci-iiWi-hui: 
statements  from  bodks  before  leiWng  their  ii.« 
by  practice.  W.  A.  BoM. 

NE'W     PEDAI.     ACTIOMa      POB     HAg-- 
MONnrHS.  ^ 

rs.'-imio.]— IX  Vol.   xli.,  of    the   Esc;*. 

Mecii.^MC,  I  described  a  now  pedal  •«fc':_  "^  ^ 
American  organs.  Ai  that  arrsnpemcnt  w,ij^^  •>. 
suiUblefotharmortums,ltbimphtitmiglil  ^  ,..,-. 
interesting  and  nsoful  if  I  described  ^  ^^ V' 
pedal  action  suitable  for  harmoniumB.  7  ^-^^-T  j. 
sand  sketch;  D  D  shows  pedals,  whict  \'V  "-ij  »/■ 
psllets  P ;  S  ia  the   stem,  sad  C  tlk^  ^    /j,^t 

touch-springy  aa  it  ij  uanally  c«l\. -^  ^toftf 
action  rail,  W  the  wind-diBst.  ab^  V\  Vb  r'^^t 
which  the  indUmbbw  tnUss  Dt;  .yV-  ^d  ;  B  '■' 
conducted  to  the  raeda.  Is   ■»^JVb   tbe  p 

-^ — — :r~^I!^Vveti  *• 


iioiirii. 
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windwn;  to  nedi  (two  Hts  rMpcoliToly)  of  16ft, 
■LDd  8ft.  pitch.  Tbe  ■oundboin),  which  i>  ibown 
ia  aketch,  sbonld  be  hinged  *.t  the  front,  h>  m  to 
swing  lAok  to  g»iD  mcch  to  vibraton  tor  the 
pnrpoM  of  rcgnluting  and  tnnlDg. 

The  wind  entor«  in  direction  ihown  by  the 
niTOw  ;  G  showa  one  of  the  bsck-hooka  bj  whii' 
Hie  BouDdboard  is  held  doWD  at  the  buck.  It 
Boareolv  aeofssmy  to  say  that  the  palleU  should  I 
covered  over  by  d  •oilnble  »ir-e!iBmbtr,  no  ei  i._ 
aabHue  some  of  tbe  hu-shneai  whioh  would  pre- 
domiDute  If  the  paJlet*  were  eipoied.  On  lop  of 
the  soundbonrd  chaniber  n  ihuttcr  may  be  hinged 
■othat,  by  this  mennB,  a  aoft  and  loud  effect  may 
!>•  obtnined. 

The  otiier  portiona,   ahom  in  iketch,  nil]  be 
«u!Iy  undantood.  O,  Fryer. 

SIKaLB-POXTBD  BLISE-VALTB. 

rssoai.i— 

V  =  hiilf-travel  =  S  ^  L  =  not  teas  thm  P 

8    =  openiog  to  ateun  =  Y  -  L 

B  =  oipvnuig  to  exhaust  =  at  least  P 

i^  M^Y  -i  =  W-Y  +  A 
P  =  width  of  Bjlinder-port 
Ii  slap 
A   =  P  +  L 

M  =  B+Y  +  4  =  W  +  2* 
■W  =  K  +  Y-*  =  M-26 


mast  be  at  lea 


It  EqaaiB  inohes  of  the  oylinder-port,  P, 


B,  of  the  pi 


!   S  may  be  about  „__ 
;         For  values  of  L  »eo  my  reply  to  qnery  57SI 
j    pue  126  of  this  volume. 

i.        There  is  a  Blight  misprint,  which  I  hnvc  pointed 
out,  on  page  US.  Qlatton. 

.      «ASOLINB  QA3.   A2fD  TH&   OTTO  QAS- 

SNQUfB. 
fSAOfli.]— I  BBsn  you  an  acoonnt  of  an  Otto 
C»s-eiigine  whicl/has  been  wuikod  for  three  years 
•/ilii  fiasollne  gu,  at  a  coat  of  about  £C  per  year. 
St^xio  three  yeoia  sinoc  I  bougbt  of  Meaers. 
iJ^setej,  of  Mancheater,  s  Dne-horse  Otto  ehb- 
^iatn-  1  also  putehaseJ  of  Mr.  F.  W.  Clark,  of 
,ft<lo'a,  one  of  his  patent  CTBoline  gas  anpatatUE, 
fVOziditioD  that  if^  it  would  not  drive  the  engine 
r^  ««    to  bo  returned. 

S*  ^_  engine  did  not  at  firet  work  t|Uite  Batis- 
::»»--«iy,  hat  I  felt  coniinoed  that  it  could  be 
^  to  do  BO.  I  oonclndeij  to  keep  the  eas 
c»^.-txa^  and  I  then  begsD  to  eiperiment  with 
™;^'*-^e,  and  for  apwarda  of  two  years  it  baa 
""'         *|«  mj  •"'i'*  "'i'ft'etion.    In 


*  ^Jr.***-  •*>•  ■■«  appuatna,  and  have  the  engine 
W^^^  *  taq  ninatea,  and  Jo  gne  minute  oan  atop 
'  urirfu  Iwvlntf  >»t)>  B«ifectly 


Tonr  E»B,  and  yon  will  hare  no  further  trouble.  I 
have  two  copper  boiee  (through  which  the  gas 
paBBea  to  eyiindei  and  alide  lights)  fixed  on  the  top 
of  the  retort,  and  the  waste  heat  from  making  ' 
gas  is  Bufficiient  for  this  purpose.  1  also  heat 
water  in  the  jacket  of  cylinder  to  about  100  deg. 
by  having  a  Fletdher'a  gu  bath-heating  ap- 
paratna  hetwean  eold  water  supply  tank  — ^ 
cylinder,  so  that  I  can  shut  &H  the  cold  water 
neccaBBjy.  If  any  of  your  readers  will  do  the  i 
they  will  have  no  difficulty  in  working  the  Otui 
gas-engine  with  gasoline  gas. 

WUllain  Wright. 
Fiskerton  l^LUor,  near  Wewark. 

A  CHZAP  OVBSBEAQ. 

[26W3.]— Fob  thebenefit  of  amateurs  and  othcn 
1  send  yon  a  rough  drawing  of  a  chenp  iiverhcsc 
whioh  I  made  about  three  years  ago,  and  found  il 
answered  my  purpose  very  well,  remains  now  ai 
good  as  ever,  and  works  beantifnlly  BteSdy.  Thi 
materials  eost  me  but  a  few  shillings.  The  orer 
head  eonsists  of  a  galvanised  gaa-pipe  nprigbt. 
Fig.  1,  A,  about  Tft.  lung  and  IJm.  diameter,  and 


ler  smaller  pipe  about  .Ift.  long  and  jin.  dia- 
r ;  for  the  bar  (Pig.  I,  C)  screwed  into  apiece  of 
] in.  deep,  tnmed  and  out  screw  outsideto  fit 
r-tuhe,  Fig.  1,  B,  of  whioh  the  screwed  hole  I 
had  bored  throngbout  smooth  eo  as  to  elide  up  and 
' — 1  tlie  vertieal  pipe  Pig.  1.  A,  and  is  fastened 
two  aorewB  at  back,  any  height  to  tighten  the 
gntline.  The  horizontal  bar,  Fig.  1,  C,  has  two 
»ller  T-tubes.  Fig.  I,  D  D,  made  like  that, 
ig.  I,  B,  to  alide  forward  and  backward.  The 
-at  one  is  held  fast  by  a  screw  at  top  to  keep  the 

Kt  upright,  and  the  other  to  move  loosely,  and 
Id  by  two  indiarobber  door  springs,  Fi^.  1,  F, 
'shaded)  by  two  aorewB  through  Uieir  oyea  mto  it 
it  both  aides ;  the  other  two  eves  of  the  elaltio  at 
Fig.  1,  D  e  are  fastened  on  a  rhort  tnbe.  Fig.  I,  B, 
->•■->,  must  be  made  tight  on  the  bar  Fig.  1.  C,  by 
.  _  jore  screws  through  them.  If  the  T-tube, 
Fig.  1 ,  B.  is  found  too  thin  to  hold  the  tcrews.  two 
itout,  squared  lingi  may  be  put  on  at  top  and  bottom 
tapped  for  them.  Fig.  2,  A,  represents  a  piece  of 
nn  forged  and  filed  flat,  I  in.  wide  and  Jin,  thiak,] 


with  a  screw  at  top  for  Fig.  I,  D,  and  two  hole* 
about  2in.  apart  to  hold  a  pair  of  iron  piaeeii, 
each  of  which  (as  shown  Fig.  i,  B)  holds  a  brasa 
pulley  in  a  alot  about  l^in.  diameter,  and  -;Vt>t  Jin. 
tbiek  \  is  fastened  with  a  nut ;  the  end  being  round, 
can  be  sloped  at  any  degree  to  facilitate  running 
of  the  gut  line.  Fig.  3  ia  another  piece  of  tha 
name  metal  tamed  and  acrewed  for  Fig.  1,  D  i, 
with  a  pair  of  brass  puUcysuf  the  a^ne  sues  as  the 
others  in  a  double  alot.  The  first  is  the  aide,  and 
the  other  the  face.  WUUam  SimmonB. 


[2flOM.]-OCR 

nrr 

■wpon 

"Tucb 

methylated  spirii 

H 

Mai 

Jie  bonds  in  i 

er 

OTEBHSAD  OEAB. 

[2609,1.]— It  would  have  been  better  had  I  stated 
in  my  description  of  overhead  that  the  grip  of  tbe 
driver  pulley  is  suffioient  for  all  purposes,  being 
simply  a  auestion  of  the  weiRht  on  the  suspension 
pulley  and  the  strength  of  t£e  endless  cord.  For 
Jight  work  running  direct  over  t&e  beneh  I  use  a 
lib.  weight,  over  the)ib2lb.   The  suspension  pulley 

weigbaSoi.    Theg '-  "     ■       ■       -       ^"    ■ 

with  this   apparati 


10  tup  bar  was  milled 

form  of  overhead  I  ever  saw.  Were  it  necessary, 
the  cord  could  bo  passed  cumpletoly  round  the  driver 
by  taking  the  spindle  oat  of  its  centres  for  the 
purpose.  I  haie  done  this  as  an  eiperiment.  but 
found  it  nnnecessaty  in  practice,  nnleisyou  wanted 
to  drive  a  cironlaraaw  ;  then,  perhaps,  you  would 
have  to  adopt  the  expedient. 

The  principle  of  tuc  fast  and  louse  pulley  is  not 
my  invention,  as  it  is  adopted  by  one  of  the  first 
lathe  makers  in  the  kingdom  for  driving,  milling, 
and  other  cutters.  It  might  be  advantageous  to 
have  thoBe  pnlleys  Sin.  or  12iii.  in  diameter,  very 
tight ;  bat  I  have  not  tried  it. 

As  an  ornamental  tamer,  I  Imow  of  no  reason 
why  the  overhead  should  be  where  tbe  London 
makers  aaually  place  it — i.e.,  up  above:  1  think  they 
arc  wrong;  but  most  lathe  builders,  and  the  Londoit 
oncB  in  particular,  arc  very  conicrvative  in  their 
plans.  It  pays  the  beet,  perhaps,  and  fur  that  reaiOD 
most  improvement*  emauato  from  amatenrs.  Be  it 
remembered  there  exists  a  large  class  who  aro 
slciUod  mechanics,  having  served  apprenticeship  as 
auch.  and  who  practise  turning  't'l  amort 

Mr.  Bv.ins.  I  am  sure,  would  not  hesitate  to 
make  an  overhead  after  my  pattom  should  he  be- 
aaked  to  do  so.  When  I  described  it  to  him  re- 
oentlv,  he  said.  "Ah,  we  all  think  onr  own  coals 
the  blackest "  ;  but,  fur  all  that,  Hr,  Evans  is  noCi 
slow  in  taking  up  an  improvement,  and  I  shaold  . 
like  tosee  his  opmion.  "Fabcr*' auggeBta  lh«t  my 
universal  cutter  must  be  very  IaU — it  atanda  2in. 
above  centres,  t^tia  allowing  a  bare  4tn.  of  material 

■ung  between    poppete,    without    impeding  the- 

rd^    As  for  additional  friction,   it   ia  wetl-nigh 

^possible  for  nnv  form  to  run  with  less.    The  re- 

marlu  of  *'  0.  J.  L."  axe  appreciative.   He  ii  right ; 
mdleas  cord  is  tha  thing. 

-^nanyofthe  lathe  contributors  tell  ns  bow  to 
fly-cnt  spirals  in  the  laths  without  chan^-wheeli 
or  spiral  chuck!'  It  oon  be  done,  and  in  such  a 
aimple  and  correct  manner  as  to  he  really 
Indicroaa,     when     one     considera     the    elaborate- 


LATHB  UATTBBa. 

[25(Kic.]— To-day '8  Kbolish  Mechanic  is  o 

oud  one  ;  juat  tbe  sort  of  nmabor  to  delight  the 
birts  of  amataurs.  The  lathe  is  again  to  the  fore, 
ud  all  the  details  brought  forward  for  discussion 
tu  of  interest.  Hr.  Ashton's  counting  apparatus, 
described  by  Mr.  Bvans,  will,  if  adopted,  remove 
le'ubataele  to  the  use  of  Ihe  division  plate,. 


-ival  are  not  likely  to  mind  the  outlay.  I  am  also 
glad  to  see  engravings  of  Mr.  Brown's  new  rest,  as 

ducing  the  stranger — a  new  member,  who  is 
pleading  for  a  seat  on  somebody's  lathe  bed,  and  is 
-iretty  sura  of  election.  But  I  do  not  let  fa  of  my 
sng-austained  opinion,  that  all  cambinatiun  tools 
re  defective — necessarily  »u,  indeed,  and  that  they 


pose.    The  saggestion  about  tbe  w 

n  rest  may  be  desirable,  I  certainly  consider  thts- 

■ery  good  design.    Our  many  orities  will  point 

.  ..t  it*  defects  if  they  exist,  and  I  can  answer  for 

the  maker  as  a  man  ready  to  adopt  any  improvo- 
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mmoTiay  too  it  could  be  used  u  a  two  jaw  aback 
for  holding  aqiUTC  work,  for  irhioh  ODa  p&ir  of 
BUoh  j»w«  ooold  be  ipeeially  ihiipHt  ?  Thepro»ent 
chnokvill  not  holduiy  aqaare  work.  The  drill 
boldiiigjawa  of  a  foDTiawwooldbave  tbe  pipping 
mD^oa  filed  to  *&  d?gTcea  eftch.  and  woiSd  ttai 


reeled 


Hr.  8wller 


e  same  kind,  and  si 


Id  60  degitea. 

moh  jairi  wonldbe  convenient,  and,  strange  to  aay, 
•  two  jaw  chock  in  ChnrrhiU'i  catalogue  is  mure 
MmU;  than  one  with  three  jaws.  O.  J.  L. 

SKAI.L  APERTUBBS. 

[26097.}— As  Mr.  Calver  dealiau  replying,  will 
yon  Jlow  mctoaik  "  P.R.A.S.,"  Mr.  Sadler,  or  any 
other  reader  to  kindly  look  at  letter  ■isOI2,  and 
give  aooh  information  as  thtj  can  in  replP? 

St  the  question  of  mogni^ing  stars,  Mr.  Calver 
(26075)  says,  "  Small  apertures  show  the  spurious 
diaoa  larger  Uian  Iftrge  apertures."  In  the  same 
tMngraA  be  says,  "The  image  of  a  star  remains 
pncQoally  the»ame,notnattertUe  telescope  or  power 
Died,"  Will  he  kindly  reconcile  these  statements, 
or  explain  wherein  the  image  of  a  star  in  a  tclv- 
■oope  differs  from  the  i^piirions disci' 

Allow  me  to  infomi  Ut.  Pranks  (2J0T4)  that 
trtn/otu  of  Me  ezprc'iioat  he  calU  ptriaaalUtts  ami 
wAlMicm  offtfling  are  Ai.iwn,  rtrbnllm. 

I  thank  Mr.  Sadler  for  his  information  re  fi  i'l. 
On  a  second  look  I  found  thick  utmosphere  had 
oaiued  me  to  misjudge  the  distanc 
ktleait  twioe  my  first  estii 
been  always  very  kind  iu  his 

It  would  beneiit  a  con 
eminent  contribntore  if  thoy  would  go  throogh  some 
elementary  work  on  optics  and  a  few  practical 
experimenU.  It  might  prevent  our  beinR  so  often 
Idld  that  the  nature  of  telescopic  definition  is 
diffetent  when  bodies  having  sensible  size  are 
looked  at,  and  when  stellar  points  only  are  o\y- 
■erred.  I  have  repeatLd  a  number  of  tunes  that 
■11  visioB  with  nn 
MOpe  is  of  exactly 

exactly  the  same  ruitB  anu  l<iubiu«ikwuu>.  »<.' 
hsve  not  two  kinds  of  sight,  but  one  kind  only.  1 
(hall  be  told  that  everyone  knows  this  ;  but  it  is 
tkeoietically  only,  nnd,  practically,  wo  are  told 
often,  as  by  Mr.  Calccr  this  week,  that  sensible 
nrfaoe  altera  the  conditions.  It  would  be  of 
maoh  valnc  if  yon,  Mr.  Bditoi,  would  reproduce 
an  article  by  the  Rev.  Mr.  Webb,  which  appeared 
in  the  "  B.  M."  of  June  10,  1870.     I  quote  one  or 

printing  as  a'  whole  ;  Mr.  Webb  had  real  and 
exact  knowledge  underlying  his  statements,  and 
not  the  mere  confused,  dim  appreeiation  of  scientific 
tmth  poaiassad  by  many  who  think  themaelyes 
■nthontief,  and  are  thought  so  by  uthen 
nstnral  ontlines  and  boundaries  of  heavenly 
bodiea  heoome  seruibly  mathematical  lines.  But 
Uie  mathematical  line  may  be  considered  as  oom- 
poied  of  an  infinite  number  of  mathematical 
pointa,  and  ita  toleicopio  lepresentation  will  thero- 
foce  be  equivalent  to  an  infinite  number  of 
■pnrionii  discs,  each  with  its  attendant  aeriea  of 
Wjgi."  "Theaurfaoe  itself,  mathematically  repre- 
sented by  an  infinite  number  of  pointa,  will  pio- 
dnoe  >  Inminona  image  composed  of  an  infinite 
nnmber  of  overlapping  a^nrions  discs."  "  Every  line 
being  referable  to  an  infinite  nnmber  of  points, 
and  every  surface  to  an  infinite  number  of  litaea 
we  have  at  length  a  clue  which  will  guidt 
ni  through  all  the  details  of  teleeoopio  definition.' 
"  As  long  as  the  power  employed  is  insufficient 
to  give  a  sensible  magnitude  to  the  radius  of  thi 
diac,  ao  long  tbe  sharpness  of  oatline  oontinaes  ap- 
puently  perteot ;  hut  under  tbe  same.conditiane  of 
magni^^,  which  render  the  spurious  disc  lar 
mongh  to  affest  the  eye  with  the  idea  of  size,  i 
dull  find  the  hard  definition  of  outlines  begin 
fciI.""Wemay,bowever,ceniarkthatthesharpn( 
of  planetary  definition  always  is  in  proportion  to  the 
■iie  of  the  l«Iescope,  tbe  diameter  of  the  spi 
diice  on  which  it  depends  varying  inversely  with 
the  aperture."  Mr.  Webb  clearly  saw  the  anenea 
of  vision  nnder  all  eircnmstances,  and  that  it  we 
not,  aa  Mr.  Calver  imagines,  subject  to  varior 
lawa  of  definition  aocordmg  to  the  objec 
looked  at.  Bvery  oircnmstanoe  connected  with 
Uiia  matter  will  be  found  considered  in  the  article 
referred  to  by  Mr.  Webb,        "       .  .       " 

who  remarks  on  this  matter  will  do  well  to  read  it 
before  doing  so,  aa  he  will  thus  avoid  attributing 
'"      le  opinions  1  do  not  hold,  orsayinglhi" 


shester  (61}  miles)  in  60  minutes,  ineluding  the 
-lent  of  the  Brentwood  Bank  of  1  in  93,  and  16 
lea  of  constant  rise.  It  is  simply  an  impassibility, 
d  some  mistake  must  have  crept  into  the  rcckon- 
;.  I  have  found  TO  minute*  very  good  work  for 
3h  a  load  over  such  a  road.  Your  ooriespondent 
wrong  at  the  ontaet  in  stating  the  "  schedule 
do"  ag  65  minntos.  The  time  allowed  is  71 
nutos,  and  that  u  little  enough  in  tjie  circum- 


oonaidered  u 


.id. 

ne  matters  which  I  omi 
space,  but  which  Mr.  Webb  describes  fully.  My 
mdnions  on  the  matter  are  identical  with  Mi 
Webb's,  with  a  very  alight  modiSoation  of  one  ( 
two  expressions.  Bdwln  Solmes. 


[2SOfl8.]— Pi_VE  engines  aa  the  late  Mr.  Bromle' 
7fl.  Gin.  "  singles"  undoubtedly  are.  they  are  n 
capable  of  performing  the  feat  attributed  to  one  ., 
tliem  by   a  correspondent   (lettor  ^>-l7t;i,  p.  14)  <^ 
taking  10  vehicles  from  Liverpool-street  to       ' 


■,  of    1 


a  what   trains  the  new 


mirable  work  being  done  by  these  engines,  and 
[nay,  perhaps,  send  some  on  another  occasion.  It 
docs  no  good  to  place  on  record  manifest  iropoa- 
iibilities.  and,  therefore.  I  deem  it  well  to  correet 
this  obvious  error. 
Wellington,  N.Z.  O.  Sonn-Sarten. 

uovnios  Am)  n.  w.  ookpouvd 
LOOOSOTrTsa 

[2.W»fl.l— IX  reference  to  Mr.  Sealiin's  letter, 
No.  26078,  respecting  above,  it  would  be  interesting 
-  -  doubt  to  your  readers  if  Mr.  Seaton  would  give 

farther  particnlaie  and  dimensions  of  these  new 

Great    Northern    Engines:  Perhaps 
apondent   can  inform  .    •    •     ■ 

7ft.    Bin.  singles  are  int*      

'     ■"  to  replace  the  old   7ft.  engines?    They  are 
J  not  intended  to  supersede  tlis  S-footers — a 
hard  task  indeed. 

rust  you  will  be  able  to  find  space  for  tJiia 


QBEAT  NOBTEBBN   7ft.  ein.  BNOZITBS. 

[36100.]-:SeverAL  qucitions  having  been  asked 
boat  these  engines,  I  scud  oil  (he  dimensions 
that  1  know  of  So.  232,  which  was  tamed  out  on 
Auauit  1st: — 

Diametor  of  cylinders,  ISJin. ;  stroke.  Sfiin. , 
liameter  of  driving  wheel,  (single)  7ft.  7)in.; 
linmetor  of  leading  and  trailing  wheels,  4ft.  I  tin. : 
irheel  base,  centre  of  leading  to  centre  of  driving 
xhcels,  lift.  9in. ;  wheel  base,  centre  of  driving  to 
M^ntre  of  trailing  wheels,  Oft.  lin. ;  boiler  (all 
iteel),  blows  ofi  at  1501h. ;  boiler,  length  of  barrel, 
lUft.  Gin.;  total  heating  surface,  007-8  sq.  ft.; 
framingi  llin.  steel;  weight  on  driving  wheols,  17 
tons.  'Total  weight  of  eneine  (full),  Ha  tons  16cw*,. 
Outside  bearings  to  lending  and  trailing  wheels, 
ide  bearings  to  driving  wheels. 


OOSFOTTin)    IX>C0X0Tr7BS. 

[2olOU~l  OBSERVE,  from  lettor  2471.3  (p.  14), 

that  the  Great  Baatom  compound  engines  designed 

'  Mr.  Worsdell  are  now  coming  in  for  their  sliarc 

depreciation — I    think    undeserved.    I   made 

vers!  trips  with  the  first  of  the  series  (No.  2H0) 

iring  my  inspection  of  the  Bngliah  railwaya  in 

e  early  part  of  this  year,  sometimea  behind  her, 

id  sometimes  on  the  footplato,  and  the  result  was, 

__  my  mind,  very  favonrable.    I  have  no  means  ol 

testing  the  records  of  her  coal  consomption;  but 

her  work  was  certainly  excellent.    Fast  and  heavy 


^[radients  mun  Romford  being  done  in  8}  minntes, 
including  slackening  and  atoppiniE.  The  start  from 
Brentwmid  on  the  sharp  ascent  was  made  with  per- 
fect ease,  and  after  passing  the  summit,  the  next 
10  miles  of  slight  descent  was  ran  in  Oi  minutes,  of 
which  the  laat  six  miles,  before  steam  was  abnt  off, 
were  covered  in  5  min.  osec,  or  at  a  rato  of  over  70 
down  hill  wi 


alao  very  steady.  It  may  be  pointed  out  thi 
WoTsdeU  claims,  by  the  use  of  fluted  sidi 
(which  combine  equal  weight  with  larger  sectional 
area),  to  have  averted  the  danger  of  oonpling-rods 
breaking,  while  dispensing  with  the  complication 
of  the  third  cylinder.  I  am  glad  to  hear  that  mors 
of  these  fine  ensiuea  are  at  work 
Wellington,  N.Z.  0. 


tnini,  extremely  donbtfnl.  Hi.  Webb  aaid  at  the 
tnstituto  of  Civil  Engineers  in  Haich  UM,  that  he 
was  then  preparing  the  pattema  for  the  pwds 
engine  I  sent  a  aketoh  of  laat  week,  so  I  preanme 
le  will  be  oat  ere  long.  The  oompoond  ayateis 
•ca  not  seem  to  be  makmg  much  headway,  except 
-.jtheL.andN.W.  The  G.  W,  have,  I  imderstani 
abandoned  the  idea  altogether.  I  hope  to  aepd 
dimensions  and  particnlara  of  the  Q-.  N.  7ft.  6iiL 
enginea  next  week.  O.  D,  B— tdn. 

AI.TBSHATB  BESBHBI.AITCE  OFOOIL- 
DBBN  TO  THE  XAXB  AKD  FBIULB 


[25102.]  —  I  OASNOT  say  I  agree  with  Mi 
Thompson  with  regard  to  steam  tenders  being  th 
best  method  of  oomponnding  a  goods  engine.  The 
cast  of  the  steam  t^dere  as  made  by  Hr.  Bturrock 
most  have  been  very  great ;  but  of  ODnrae  extra 
power  was  obtained  on  aooount  of  the  two 
cylinders. 

No  doubt  a  very  good  compound  engine  cou^d  be 
made  in  this  way,  but  that  it  wonld  save  suffiaisnt 
coal  to  pay  interest  at  6  per  cent,  on  the  extra. 
__.!,_   __i  .i_   .jy,j^  repain  and  oil,  ia,  I 


a  pay  i 


[ a.') 1 03.]— Mob E  than  twenty  years   ago  I  ob- 
served a  curioua  fact  in  relation  to  a  large  family 
with  which  I  was  well  acquainted— naanely,  thai 
the  eldest  child  resembled  closely  in  B.ppearBnM, 
iner,  and  disposition  tbe  matemftl  puent:  (b> 
jnd  eldest  bore    the    same    close  resenhlana 
mentally  and  physically,  to  the  father;  the  thiid 
again  resembled  the  mother,  and   ao  on,  the  iM- 
dren  bearing  alternately  a  close  resemblance  to  tits 
male  and  female  parent. 
It  struck  me  tTiat  this  law  (if   I  might  ao  call 
)  might  possibly  havea   wider  application  tbu 


Though  every  case  did  cot  bear  ont  the  obsena- 
on  BO  strikingly  as  the  first  one  observed,  yet,H 
the  whole,  tlie  results  of  my  observations  hsvs 
ilways  tended  to  confirm  my  original  view. 
'  [u.-iniious  tohavo  the  opinions  of  any  of  ytm 
hI  correspondents  on  tho  subject. 

FranolB  Serou 

HOT-AIB      BNOtNES.— ULTSE       OTSft- 
HBAD TBtllNa-UF  BCBB'V-TBBBAH 

iKij.J—SKVKRAL  correB]>oiideQts  Mcm  to  It 
g  an  interest  in  the  hot-air  motor,  and  b 
having  no  smell  of  gas  iibout  it  eeemi  an  adna- 
tage  over  the  gas-engine  as  a  workshop  nw««. 
May  I  appeal  to  your  readers  to  give  ns  a  w(«tii( 

burn  out  in  a  year  or  so  ?  I  see  outinga  are  adva- 
tised  in  the  "  M.M."  fur  Nov.  27th. 
Will  somoone  explain  to  us  the  overhead  mctini 
mployed  by  Messrs.  Cooko  nnd  Sons  ?  I  hav»  i 
ihotograph  of  it,  and  it  oppesra  very  like  tbe  OK 
Jcscribcd  by  "Tucb'ir"  without  the  upper  put 
Perhaps  the  two  guide-pulleys  on  "  Tnebor's  jib 
may,  in  Cooke's  arrangement,  be  snapended  fnia 


,.  ..  e-pointed  1^ 

revolving  like  a  drill,  nnd  charged  with  abraun. 
".  think  I  may  say  that  plan  ia  oil  right  in  theav. 
lut  that  the  tiny  cone-lap  would  become  quicklT 
drfomied  and  used  up.  Will  "S."  look  atReiehdf 
plan,  explained  on  p.  03?  I  hoped  some  of  o<r 
rould  have  told  us  we  had  some  betis 
Sngland  ;  but  it  eeenis  the  Germans  a 
ahead.  7.  A.  K- 

JOBDAJT'8   BUSSSnSS.    KECOBSEB. 

[2510,'..]— I  HRB  a  notice  in  the  EkglIM 
Heciiakic,  of   Nov.  27th,  of  Jordan'a  aonshiat 

I  purchased  one  some  weeks  ago  along  witts 
ipply  of  prepared  charts,  i  It  appears  to  iwi 
fairly  well;  only  in  my  eiperienee.  when  Iks 
charts  have  been  sxpOHed  in  the  ajlindcn  ■! 
afterwards  immersed  in  water,  in  plkoe  of  the  ID- 
mark  being  fixed,  it  vanishes  away.  Can  yn« 
any  of  your  readera  explain  this?  I  wta(s> 
the  makers  of  the  instrument.  They  aniwertta 
if  the  mark  is  run  over  with  a  pencil,  the  vaai^ 
ing  in  the  wator  ia  of  no  coaseqnence.  Thiiit 
hardly  satisfactory. 

Bdlnboixh. 

THE  BLOWPIPE,   &o. 

[2610fi.]— A3  Col.  Ross,  in  his  letter.  No.  SMI 
lage  iG.I,  doea  not  mention  the  provioua  puioli  !• 
jisputod,  I  take  for  granted  that  he  intends  jiit 
nent  to  go  by  default,  and  allows  that  I  have  nw 
ont  the  originality  of  the  sp.  gt.  balance  blowpCiK 
&•:.,  aa  described  by  me  in  "  B.  M."  CuLBa^ 
"   wrote  diaparagingly  of  a^^ 

ho    ia    inilltiik.ii    ••  nMWT*' 
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if  "I  un  muUkon"  thwa  ue  othen  Ubouriog 
onder  the  uma  dalauon.  U  CtA.  Rom  em 
prove  ths  abuve  lignrea  tu  bs  inconect,  ba 
ahould  do  go,  nnd  pl^oe  it  tm  record  '  in 
a  icientific  muiner.  In  reipoct  to  the  itate- 
meat  thut  tbeie  uu  himdredi  of  ituduit*  duly 
nuDg  Al  pUte,  "not  one  having  bnmod  holei  in 
proceia  of  anuyBu,"  Colonel  Bohs  might  MOept  a 
little  ndviee,  and  buTe  proof  punitive  before  nuh- 
ing  inoh  astaitioni  as  tbin  and  othan  of  like 
ohaloctar  into  print.  Again,  Colonel  Roh  repeats 
fail  allegation, "  that  it  is  impOBiible  to  produce  the 
proper  eSocta  of  oxidation  and  rediiotion  hj  f acoing 
the  ail  iniide  a  gu  tlaroe."  Thii  is,  ind^d,  not  a 
Taiy  aoientifia  eipreuion,  in  support  of  which  he 
advuices  no  proof. 

On  reading  ove:  the  above,  I  detemiined  to  tcit 
my  noW  hlowpipo  fully  on  tha  most  dcHeate 
alnminium  plate  reactions,  and  compare  the  reaolts 
alonnide  those  obtained  with  a  bluvrpipe  having 
tha  blaat-pipo  on  the  ontside  of  gas  tnho.  Having 
obtained  a  blowpipe,  with  foot-bellowi  and  air 
reiervoir,  alto  fitted  with  taps  to  both  gas  and  air, 
I  begen  my  work  of  comparing  rcsoKa.  To  lave 
needless  repetition,  I  will  call  my  new  blowpipe 
No.  I,  and  the  one  with  sir-tabc  resting  on  nozzle 
of  gaa  jet  So.  2.  I  commenced  trial  on  No.  i  tilst 
on  a  pellet  of  puia  silver,  ledaced  from  precipitated 
ohlorlde,  perfcotly  clean,  and  free  from  flni. 
After  long  blowmg;,  Al  pinto  and  carbon  slip 
•howed  a  very  faint  brownish  fawn-eoloaied 
■nblimate.  bespattered  all  over  with  imall 
metallic  silver  ballR.  This  I  scraped  oS  tha  plale. 
Mid  mixed  with  a  little  moiat  carbonate  of  soda^ 
'  Bud  reduced.  I  neit  took  a  pellet  of  pure  preti- 
plt«ted  gold,  placed  it  on  a  fresh  carbon  slip,  and 
Xor  some  time  allowed  a  strong  O  flame  to  pla}.' 
npou  it  without  the  slighteat  effect.  Aa  my_  Ai 
plate  was  getting  rather  hot,  and  not  wishing  it  tij 
come  to  gnef,  1  placed  a  wet  sponge  near  the  back. 
Mid  in  a  little  iriiile  was  reward^  by  the  appear- 
Mtee  of  a  very  faint  reddish -purple  colour  near  tti 
narbon  slip.  The  asi^  being  in  a  high  Htate  of 
inoandeacenco,  the  carbon  slip  wai  burnt  through 
and  the  aiaay  came  ia  contact  with  the  Al  plate , 
making  a  bole  of  ^in.  diameter  clean  through  thr 

'     "h  the  gold, 

■■■  latf 
inlU 


A  WATBB  BABOHETBB. 

raft  107.]— About  sii  year*  since  I  constructed  a 
iniirr  haTomtler  which  has  been  acting  very  satis- 
factorily ever  since,  and  which  indicates  very  cor- 
rectly the  flnrtnations  of  the  atmospheric  column. 
I.  is  on  the  principle  of  the  Syiupiesometer,  being 
(irreoted  for  changes  of  temperature  befure  each 
.hservation.  The  readings  are,  therefore,  far  more 
ijiable  than  in  the  arrangements  of  the  glyceriae 
urometen    which    have    lately   appeared   ia  the 

Mechanic. 

The  glass  tuba  is  ISin.  in  length,  and  Jin.  in 
iiiameter,  the  bore  being  }in.  m  diameter.  This 
iiihc  is  attached  to  a  neat  fr.imc  which  huags  oi 
wall,  and   as  some  arrangement  was  uecessarv 

ackett 


I  obviated  appearanceofclnmsinese,  I  pi! 


sels, 


well  « 


the  < 


adjoining  cupboard,  and  connect  the  tube  tt 
■ach  vessel  by  short  pieces  of  Hexible  tubing  pass- 
iiB  through  Uia  party-      "      ""' 


was  but  a  mere  coToaration  on  the  plate,  and 
not  he  scraped  oiT.  I  now  cleaned  the  plate  wiu 
the  aid  of  a  piece  of  stick  and  line  pumiec  powdci 
and  water,  and  prepared  for  trial  my  blowpipi 
No.  ]  with  tha  same  kind  of  assays.  Taking  th. 
eilver  a*  before,  I  had  in  a  very  shurt  time  i 
oopioui  fawn-oolouced  and  bniwDiug  inblimati 
perfectly  free  from  tba  small  metallic  balls  whicV 
were  present  in  sublimate  from  blowpipe  No.  2. 
None  of  those  mctollio  silver  balls  could  be  scf^n 
even  under  the  microscope.     1  attribute  this  to  the 

Srfcctly  staadv  and  uniform  ahara^tec  of  the 
ma  produced  by  this  blowpipe.  I  scraped 
off  the  sublimate,  mixed  it  with  moist  cur- 
b<niata  of  soda,  and  reduced  it  on  iladge  of  platt'. 
I  then  tried  the  gold  in  the  same  way  as  before, 
and  waa  not  long  in  getting  a  bf^utiful  reddish- 
purple  snblimate  of  gold  so  thick  that  I  coiiV] 
■orape  it  together  with  my  knife,     I  tock  up  th^ 


an  endless  paper 
d  passing  over  a  small  pulley,  one  at  the  ti 

the  other  at  the  bottom  of  the  frame.    Ka 

tenth  of  an  inch  of  a  merourial  barometer  reads 
inch  andhalf  on  the  scale,  and  the  degrees  for  te 
peratnje  are  an  inoh  apart.    This   inatrumeut  I 
iiffurded  me  much   pleaaure,  and  its  extreme  ii 
'^itiveneis  and  the  largo  scale  of  degrees  enal. 
I'nc  to  observe  fluctuations  which   are   not  vitibtf. 
on  the  oidinary  barometer.     As  tie  air-vessel  im 
la  connection  with   the   tap  of  the  tube, 
listem  is  placed  at  the /oo-^r  end  (being  thi 
if  theglyoerinc  barometem  lately  described),  tbp 
readings  are  not  reversed,  which  1  coiuide 
^reat  ulvantsgc. 

Glycerine  might  be  nied  in  the  above  arrange- 
locnt,  but  water  is  in  every  way  efiuaUy  effir— ' — 
:ind,  moreover,  allows  of  the  interesting  phei 
iif  the  constant  osaillation  of  the  column  di 
high  wind,  amounting  ocoasionally  to  at  least  half 


REPLIES    TO    QOEEIES. 


.    In  Ihtir  miKtri,  Onrrnpei'dmli  < 
fiillg  requtittd  It  tnentiMi,  in  taeh  iiMm 


rSOT.ii).]  — HagHWi*  Flrebricka.— I  fancy 
Hose  arc  not  identical  with  the  American  soap- 
wjne  firebricks  I  imjnired  ahiut  last  May  and 
L-hieh  I  have  never  been  able  to  discover.  Mag- 
icbia  firebricks  aro  manufactured  by  Hesera. 
;ohneidor,  of  Crensot,  Prance.  Ptrhaps  these  may 
>e  those  "Cosmopolitan"  inquires  about.      '  -'— 


,-"  Wen" 

ithe  Poles 

J  the  Equator  would  not  be  affected  hy  gravitv,  or    . 
Ise,   in    other  words,  that   th.^   force   exerted  by 
avity  on  the  mass  of  a   balance   is  the  same  at 
e  Poh-a  as  at  the  Erjuator.  Well,  I  can  only  think 


1^  side  the  fixed  scale  for 
he  other  the  barometric  acali 


ip  and  down, 
I  bad  no  difficulty  in  making 
nir-vessel  perfectly  air-tight  i 
the  glass  and  tube  with  a  bit  < 
riuitmg  a  good  body  of  cemon 
und  rod  ochre  around  it  and 


the  cork  closing  thi 
t  once,  by  roughinc 

.  of  rosin,  beeswax, 
iverthe  cork. 

a.  F. 


hat  the  force  of   gravity  exerted  on  the  mass  of 
'    '        -     -'   the  Poles --■■  "•-  "-■-'—    '■■   ""■ 


weight-— i.e.,  force  of  gravity.     The  mass  i 
.)£  oourae,  unaffected;  hot  for  "Wan" 


M  of  a; 


phospho- boric 


^    oxidising  flame  the  colour  wan  purpLish-riolct,  ani 

in  tha  redDcing  flame  it  became  streaked  of  a  dirty 

bine.     The  above  experiments  I  repeate<l  many 

UmoB,  getting  the  same  result  each    time,  so  wai 

^:    ptrfeocfy  satisfied  that  the  result*  were  correct  in 

..     aaoh   case.      I   find  in    Koss's   work,    "Blowptpi! 

Ti    Hannal,  1883,"  that  the  sublimates  ..t  both  gold 

— ;    Mid  silver  are  stated  to  be  "  pink,"    It  occurred  tu 

^-     ne  that  where  a  pink  subiimato  was  obtained,  it 

might  ba  from  contained  lead  ''     ^^ 

'    instance,   cupelled   gold  or  sih 

_^    traces  of  load,  whereaa  the  assa 

leipit  ■ 


,y:  fo 


tMt  this  point,  I  alloyed  a  pellet 
e  of  .lead  on  trial;   the  lead  w 


,of  goldwitli 

__       ..  ,    .._.   ras  deposittd 

fint^  and  the  gold  sublimate  on  the  top  could  be 
distinctly  seen,  of  a  decided  pinkish  tinge.  I  found 
'hat  there  was  aa  much  distinction  between  th< 
ind    silver  as  there  ari 
ead,  and  noonewhohai 
aistakc  them  in  faturi 

this   will    be    siifficieii 
crtion.     I  now  claim  f.. 

1,  n   more  cuncentratrj 
uniform  blaat, 


■nblimates  of  puro 
.'>    between  those  of  tii  ... 
;    prodoced  the  two  would  ' 
'     I    coidd    describe      manj 
\:     Operations,   but   1   think 
to  disprove  Col.  Ross's  asi 
nn  form  of  blowpipe  ccom 
or  j»a,    perfecl 
fitme,  a  steadi 


s  steadier  and  a 
,  tiler  superior  rasnlts. 
On   tliese  grounds  1  call  upon  Col.  Roas  either 


nanufacture  of    cheap 

l,os»ier,  states  mat  nc  will  soon  be  in  a  position  to 
Hell  sodium  in  iurge  quantities  at  a  price  of  about 
•:,  centimes  per  kilo,  not  much  over  one  penny  a. 
pound,  Thero  would  be  no  nocesiity  for  such  ao 
ii-itremoly  low  figure  to  ba  reached  to  insure  jl 
very  large  demand  for  the  material.  The  procctt 
if  M.  Lossior  consists,  it  appears,  in  dccomposin;,' 
1  ith  an  electric  current,  the  chloride  of  sodium 
it  a  temperature  of  SlKP  C  and  it  appears  incri.- 
iliblo  that  by  any  luoh  process  the  price  named  is  nut 
ibsurdlylow.  In  France,  indeed,  sea  salt,  which 
■o8t«  about  2\  centimes  the  kilo.,  to  obtain,  is  sold 
wholesole  at  10  centimes  the  kilo,,  the  duty  being 
Munidersble,  It  appe-.irti  that  3  kilos,  of  salt  are 
required  to  produce  one  kilo,  of  chloride  of  sodium. 
[t  follows  that  at  current  prices  the  sodiui.i 
■acted  from  the  combination  is  worth 
nes  the  kilo,  to  which  must  be  added 
the  cost  of  fuel  for  melting  and  heating  the  soli, 
l,e  oxpensfl  of  pririuciug  the  current,  general  exp- 
enses profita,  mtercst,  and  depreciation,  whuii 
Would  be  extremely  high.  The  price  of  2o  cen- 
times sppaara  therefore  to  be  far  too  low,  oven  if 
the  salt  to  valued  at  the  prime  cost  of  prodactioii. 
It  may  bo  remarked  that  marine  salt  is  at  once  oni- 
of  the  cheapest  and  must  abundant  materials  known 
'■  — •  n.anmo  a  moderate  area  aa.i 
e  globe  covered  by  the 
that  it  contains  ia  esti- 
!  of  the  Alps,     Unlik.' 


,^onBiderthei_ „- 

(icoupytbe  valuable  space  of  the      ., 

i.inly  refute  him  on  one  or  two  points,  and  beg  to 
refer  him  for  further  information  to  "  Saunier's 
Treatise,"  where,  under  the  heading  of  the 
'■Theory  of  the  Annular  Balance,"  he  will  find 
ibe  following:  "Since  the  same  laws  govern  the 
movement  of  a  pendulum  and  balance,  ic."  Now, 
if  this  be  so— and  I  don't  know  of  a  better 
anthorily— I  think  "  Wen's  "  assertions  are  pretty 
effectually  upset,  especially  that  one  where  he 
says  the  effect  would   be   to   ^in  on    time.     In 

point.  I  BuppOM  "  Wen  "  will  admit  ttiat  after  a 
wateh  has  been  cleaned,  that  "  a  reduction  uf  the 
friction  on  iht  endstonee,  Ac,"  is  the  main  thing 
that  has  been  effected  by  cleaning.  Now,  by 
^uialogT,  acoording  to  "  Wen,"  effect  would  be  to 
gain,  but  it  does  not;  it  loses  on  time,  as,  if 
^  Wen  "  haa  any  practical  knowledge  of  watch- 
work,  ha  must  well  know.  In  common  with 
■'Leicester,"  I  have  always  underntood  that  gimbals 
were  used  in  order  to  keep  the  chronometer  hon- 
Kontal,  however  much  tilted  by  motion  of  the  ship 
I  or  anv  other  external  motions,  rather  than  to  avoid 
the  'direut  effects  of  gravity,— FlKST  ClabB 
HOKODRH. 

Cbronometor  Balance.  —  "  First- 


[6731M.]  - 


Clara    Hun 


■    like    ' 


natod  between  the  phi 


they  hav 
the  meaning    of  the 
properties  of  matter  that  they 


If  w 


trithdr^-woT  sabetantiate  his  statement,  andfurthc 
■Ac/lenga  faim  to  produce  equal  results  by  simplj 
Vtf^^^^B  a  column  of  air  agaiuit  a  gas  jet  as  in  the 
<k«if'>»7  way  of  uiing  the  blowpipe.  1  inclose  my 
hfu*  ■wwAlahmay  hefennd  in  thenddresa  column, 
B.  C.  B. 
p..£K>r— — .AjtiH  my  nU  aHay  Itad  bnmt  ■  hole  in 
(•  «**  -*1  *iia,Toirt  ii«-o«bo..  ihps  iin. 
'^^■^  ■  4mi  )^p  of  gii  ga^remnl  oarbon 


depth  lit  that  portioi 
ocean,  tlie  quantity  i 

mated  at  ni.i  times  tl., ,-       - 

coal  the  supply  of  which  is  being  gradually 
aarely  eibaiuMd.  marine  salt  is  obsolntely  i 
haustible.  It  ia  therefore  essentially  a  taw  mati 
of  high  value,  for  which  many  applications  1 
yet  to  be  discovered,— Kiij'Jicfrfiis. 

Fob  many  years  the  highest  incorporated  town 
in  the  United  Stales  was  situated  in  the  coal 
mining  regions  in  the  western  part  of  Maryland  a 
an  elevation  of  1 ,41Hif t. ;  the  recent  settlements  a 
the  western  part  of  the  country  have  been  in  placi' 
which  are  probably  of  the  highest  altitudes  fo 
permnnentdwellingB.  Leidvillcunituated  10.300ft 
above  the  sea  levoi;  Hot  Springa,  n,I129ft.!  Silver 
ton,  0,L>24ft. ;  Marshal's  Pass,  lO,BOOft.  Thoso  ar, 
among  a  few  of  the  highest  towns.  The  Unitsi 
States  Signal  8en,-icB  ob.-ervers  live  at  a  statio. 
on  the  summit  of  Pike's  Peak,  H.UTft,  above  thi 


ircssordefine.    Strictly  speaking, 
'      ■  ■      "       ■        irtancc 


vltof'; 


weight  and  diameter  together."  that  "reguli 

poed  at  which  the  spring  can  move  it."  TWeJgbt 
s  the  centripetal  forec  with  which  bodies  attract 
ne  another,  and  the  method  commonly  used  to  find 
..he  mass  ia  to  weigh  the  body.  "  Firat-<ilasa 
Honours  "  (why  use  such  a  higb.*ounding  and 
many-lettered  mm  Jt  tJuincf)  quotes  the  law, 
bodies  attract  one  another  with  a  force  direotly 
I  their  masses,  Ac." :  hence  the  phenomenon  01 
weight."  The  propertiesof  mass,  inertia.  *o,  ate 
iharent  in  the  bodies  themselves,  and  are  qoite  in- 
dependent of  weight ;  also  are  constant  moperties. 

mywhero  in  space, 

'C  quantity,  varying 

ely  as  the  square  of 

distance  "  apart ;    in  remote  region*  of  space  a 


rSat 


solitary  mass  i 
"weight,"  or  attractive  forc( 
but  it  would  take,  friction  apart,  just  the  same 
preasnre  or  force  to  impart  to  it  a  given  velocity  in 
a  given  time  as  it  would  do  on  the  horizontal  at 
earth's  surface,  which  is  the  truer  method  of  asoet- 
taining  the  ■'■  mass  "  of  biidies.  To  say  that  tAe 
weights  of  the  parts  are  varied  by  the  up  and  down 
motion  of  the  ahip,  is,  to  apeak  very  incorrectly,  ei- 
cepting  as  the  distoncea  of  the  c.g.'s  are  s'aried. 
The  preaaures  on  the  hearings  are,  of  conrw, 
voried ;  as  motion  is  imparted  to  the  varion* 
masaca  they  support  in  one  direction  or  another, 
and  these  varving  pressures,  like  the  action  of 
gravity,  disturb  the  actions  least  on  the  horizontal. 
As  the  balance-wheel  rotates,  the  pleasure  on  ita 
bearings  ia  also  varied  by  the  ship's  rolling  and 
pitohing,  apart  from  "  up  and  down  motion  ";  alao 
motion  N,  to  S,  or  S,  to  N.  causes  minute  variationa 
of  preasnre,  which  differ  in  amount  from  those  of 
motion  B.  or  W,,  which  again  differ  between  them- 
«elve^  the  pressure  being  greater  going  to  B.  than 
W.;  bnt,  apart  fromfriotion,  there  is " 
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, .      Imst.  Odi  otligi 

ill  ipuM  h>TC  alio  NHQO  affcct. — Wbk. 

[fiTBOS.]— I-ooomoUT*  Btod^.— Bj  kU  mamna 
lias  youc  cylindsn  ap  to  )  bore ;  bnt  I  think  if 
jour  TftliM  and  pistoua  us  all  right  and  ^ht, 
yonr  boilar  oaght  to  give  plenty  ol  ittam.  Yonr 
Talvea  and  porti  will  need  no  alteration  if  yon  get 
k  piece  of  very  atout  triblet  tube,  which,  at  concie, 


TO  SOIUER 
-TOP  FMMINC  Of  tHCINE 


a  lot  of  metal  to  get  wan 

the  light  length  uf  cylindsi  j  t 
with  soft  B(dd«i,  and  open  port 


with  soft  B^d«i,  and  open  ports  into  cylinder.  1 
inclose  iketofa  for  simple  pnmp,  eaiily  mads,  and 
worked  oft  onm-head,— Kx-Fibemas. 

[67BIB.|J— OrBiume  Dynamo. — I  do  not  know 
wheUier  It  i>  a  printer's  error  or  not,  Mr.  Eavei, 
but  your  drawing  ia  certainly  wrong.  If  the 
onirent  goes  through  the  coili  in  the  direction  you 
liave  ibown,  the  poles  are  oppoeite  to  wbat  you 
make  them. — P.  C,  Homiey. 

[aTSlS.l —Oramme  Dynamo.— Why  cannot 
correflDOndenta  refrain  from  making  annsoessary 
remarki — remarki  often  far  from  oontteous?  flnrely 
Ht.  Needham  waa  acting  rightly  in  Buggeating  that 
Hr.  Bavea  hod  made  a  mlitake,  when  hii  Igure 
waa  not  in  accordance  with  Bnglinh  teitbooks? 
Bat  with  regard  to  the  nomenclature  of  the  poles 
—la  there  not  a>  much  reaion  for  callins  the  mag- 
netic polarity  of  that  part  of  amagnet  wbich,  when 
the  magnet  la  suspended  so  aa  to  move  freely  in  a 
horizontal  plane,  liea  towarda  the  nor^,  ^^  north 
polarity,"  ai  there  is  for  calliog  the  magnetic 
polarity  of  that  part  of  the  earth  which  lies  towards 
the  north, "  north  polarity  "  ?  We  muit  make  a  choice 
between  the  two  nomenolatitrea — Engliah  writers 
i(in  general?]  choose  the  first  method ;  French 
writws  the  second,— Clot, 

i 67830.]  —  Emnlalon  of  8p«rmkoetL  — 
[tsohera  "  askn  for  a  method  ot  making  the 
above,  and  verj^  pardonably  miitakee  tbe  difleiance 
l>etween  aolntlon  and  aiupension  in  the  fluid, 
■rbareupon,  in  No.  1,079,  p.  266, '-  T.  J."  thinks  it 
right  to  turn  the  query  into  ridicule  with  a  aillj 
anopsrfecdy  inelevant  refeienoe  to  the  impoui- 
bili^  of  an  appioaoli  of  the  moon  to  the  earth, 
Taua  ago  this  emaliion  waa  deemed  a  demulcent 
jn  oasea  (rf  common  cough,  tbe  dose  being  a  table 
■pooufnl.  Here  is  the  recipe,  aa  found  m  Cooley 
Take  of  spermaceti  los,,  powdered  gam-arabto  90 
grains,  water  24  fluid  onnees,  simple  syrap  four 
flnid  ooncei  ;  pnt  the  syrnp  and  gum  into  a 
mortar,  add  the  spermaceti  and  triturate 

warm  peatle  until   onited ;  then  add  the    

<waTm)Eradnally,  andDontinue  the  agitation  till 
the  whole  is --■ '-"      """"    "-- 


:ks,  "  a  lln.  spark  foi  !,000  rdlt*  "  does  aaam  to 
be  only  a  gnaas.  The  most  aoourate  resnlla  w* 
hare  were  obtained  several  veara  since  by  Ds  la 
Bae  and  Holler  by  means  of  their  1&,.000  chloride 
~*  silver  cells.  Hera  are  a  few  of  their  resolti ; — 
R.H  J",  in  volta.        Length  of  Spark  in  iaohea. 

2,000   0-019 

4,000    0-121 

B,000   0-27 

8,000    0-40 

10,000    0-50 

12,000  0-69 

14,000    0-67 

Thia  gives  the  length  when  discharge  takea  place 
between  two  pointed  Wires.  The  potential  per 
inch  is  nearly  constant  ior  sparks  over  Jin.  long, 
and  is  abont  20,000  volte  per  inch.  If  this  law 
holds  at  high  potentials,  a  lightning  discharge  half 
a  mile  long  requires  a  difference  of  800  million 
volts  between  the  cloud  and  the  earth.  Of  course 
it  is  just  possible  that  the  induction  coil  may  give 
longer  sparks  pei  volt  than  the  battery  j  but  it 
-'-les  not  seem  likely.— Sydmet  BVESSKIiD, 
[57318.1— Uffht  Pony-TMLp.— The  information 
quired  by  this  querist  woold  involve  a  column  or 
-.of  space,  so  I  should  advise  him  to  read  tbe 
articles  on  "Cart  and  Wheel- Making,"  which 
appeared  some  little  time  ago.  Sec  p.  liU,  Vol. 
XiXIII.,  and  pp.  50,  162.  Vijl.  XXXIV,  for 
instance,  where  there  are  illustrations  of  auch  a 
trap  aa  would  auit.— J.  P.  M. 

1 673  20.]— Power  tor  Laths.— One  man-power 
sufficient.     Better  have  a  gas-engine,  as  mure 


[67926.]- Lsolanoho  BatteriM.— This  querist 
hoald  let  us  know  where  he  finds  any  mention  of 
lie  Victoria  battery;  OT,  what  would  be  prefer- 
able, apply  to  the  quarter  from  which  he  under- 
stands that  it  is  a  "  modification  of  the  Leclanch^." 
U  of  that  description  is,  I  believe,  made  by 
rson  and  Swan  i    but  there  is  no   advanCafp 

bever  in  using   Leclanchi<    cells    for    electric 

lighting— modified  or  not.— 8.  P.  T. 

[57941.]— Pan.— Thia    q^ueritt    should    try   hie 


[6T9u6.] — Ato  Lamps. — Annexed  ia  a  sketch  of 


cold.- P,B.C.8,  E 


—To 


"P.  C,  Homsey."— What  is  this  cotraapond( 
driving  at?  Cavilling  at  a  statement  I  made 
page  190,  he  sayi  at  page  236,  "  It  is  of  course  ii 
practicable  to  test  the  resistance  at  a  dynamo 
while  innniag  "  ;  and  when  I  have  shown  him  at 
page  246  how  to  do  it,  he  coolly  turns  round  at 
page  284,  and  says,  "  There  are  several  better 
tsMhoda  of  testing  the  resistance  while  mtining.'' 
U  he  knew  of  tbesCj  winr  mislead  others  by  saying 
■she  did  at  pageSSo,  "  It  is  of  course  impracticabli 
to  test  the  resistance  of  a  dynamo  while  running  ? ' 
a  B  OTTO  SB. 

[57904.}— Compound  Tandem.— The  dimcn 
sioaswilldu;  but  it  is  really  not  worth  while  ti 
compound  sii  small  an  engine.  Belter  have  twi. 
3ia.  cylinders  driving  on  cranks  at  right  angles,— 
B.  G.  H. 

[57909.]— Florentine  Bronie.— Not  quite 
that  I  understand  what  is  meant  by  "PlorentiiL.  , 
bat  querist  ahould  try  a  weak  solution  of  hydro- 
aulphuret  of  ammonia  in  water.  Or  sal-ammoniai 
one  drachm,  oxalic  acid  fifteen  grains,  vinegar  uni 
pint.— NfS.  Doe. 

[5791.1.]— PhotOKraphy  by  Arc  Xda-ht.— Oni 
an  ia  sufficient  fur  photogrnphic  purposes,  and 
the  carbona  need  not  i>e  very  large  for  ihst— 6  to 
8  millimHres  diameler  being  ample.  'Hefleotors 
are  neccasary,  "f  course,  to  throw  the  light  in  a 
diffused  state  over  the  subject.— J.  B,  H. 

[67912.]— Potential  of  Indnotton  Spatk.— 
On  paBe_  24ii  I  notice  a  reply  to  above   query.     I 


'Indisg  I  made  ■  mirtake,  whi^  ia  H  feUon -.  Whn 
'lading  A^  Instead  of  atstltbif  at  laft  cbaek  sad 
winding  from  me  ovar  to  nodar,  I  itarted  atlA 
cheek  under  to  over  towarda  ma ;  bat  to  masdj 
this  I  fastened  eaah  end  of  oof]  to  oppoaita  hatvti 
of  oommutator  or  otherwise,  eaaXrmrj  to  yonr  ia- 
Btractions.  Will  thia  affect  tli«  maaUne  in  taj 
way?  If  ao,  platea  rtala.  Tha  inanlatua  ia  ia 
every  way  peifect;  but  !  forgot  to  iolonn  yontkat 
I  have  the  machine  coupled  np  aa  ahant,  •owiU 
that  sooonnt  for  the  drag  on  A.  when  ontsr  dmtt 
is  broken,  and  why  doea  it  mn  bo  lifbt  wbta  1 
'laveone  aacondary  cell  in  onter  ciicnit  ?  Ishdl 
steam  it  a  fcvoui  if  yon  will  try  ami  pal  w 
ight.  The  machine  aeama  t«_d<>  ff>^_^^ 
respect  to  fuaing  ii  ' 


>i  minnte  ?— J.  &  P. 


ahotai 


six  10-c.p.  lamps  as  stated, 
time  to  do  it  at  3,000  reva. 

[68016.]  — flea  Anemonoa.  —  Thoy  mmt  1» 
kept  in  an  aqosrium,  or  a  beU-jar  tntned  naoifa 
down.  Put  some  well-washed  gravel  or  Ai^al 
the  bottom,  and  on  this  arrange  pieooa  of  mekviA 

-  -'-'-reaqne  manner,  leaving  orevuea  fotik 
t*  creep  into.  The  water  mnat  be  mtit 
with  Sonthall's  "aqnarinm  sea-aaltj"'  and  adnM 
to  the  right  specific  gravity  with  a  "  sravi^  bulk" 
It  must  not  be  placed  in  too  light  a  place,  and  ami 

Thia  is  absolutely  essential  to  their  well-beB(i[ 

ID  keep  them  in  a  deep  jar.     If  yon  have  do  KS- 

jed,  you  must  keep  them  in  a  vary  alullow  dU. 

They  will  eat  quantitiea  of  small  bita  of  nw  bsrf 

"in  put  on  to  their  tenUcloa  when  enaadii 

m't  open  at  first  after  being  bron^t  bm 
'      -  be  alarmed.     They  are  well  nvli 


Theyw 


an  am  lamp,  known  aa  Anhsrean's,  which  may 
suit  "Lear.       It  consists  of  a  bobbin.  A,  of  No.  12 


the  other  end  is  soldered  to  a  tbin  copper  spring 
pieaaing  genOy  upon  the  aoft  iron  cylmder,  as  at 
X.  The  connection  to  the  opper  carbon  is  made 
bj  the  upright  brass  pillar,  P,  throagh  the  screw 
n,  A  weight,  W,  is  supported  by  a  cord  which 
Icadaover  a  pnlley  inthe  pillar,  and  passes  under 
the  low  end  of  tbe  central  cylinder  in  the  coil,  sup- 
porting it  in  position  with  a  gentle  pressure  be- 
tween the  carbons.  Connected  to  the  dpiamo  at  B 
and  HI,  the  coil  magnetisaa  C,  which  is  attracted 
into  the  coil,  and  thus  tbe  carbons  are  separated. 
Should  the  separation  be  too  far,  the  weight  brings 
the  poinU  nearer  again.  W  must  be  of  such  a 
weight  as  to  counterbalance  the  action  of  the  cur- 
rent on  the  cylinder,  and  will  be  best  made  adjust- 
able. Tbe  tube  ot  the  coil  may  be  Jin.  diameter, 
and  the  diameter  of  the  sliding  column  may  be  lin. 
A  brass  or  iron  socket  should  be  fitted  to  the  latter 
for  the  reception  of  Barbons  of  different  sites. 
Urqnhart's  "  Electric  Light"  is  my  authority  for 
the  sketch.- BOBADIL. 

[57961.  J— Small  Dynamo.— Many  thanks  to 
Hr.  Bottone  for  bis  reply  to  my  query.  But  I 
must  inform  him  that  I  have  not  fastened  one  end 
of  armature  coil  to  the  ironwoik,  aa  I  wound  both 
A.  and  F.M.  coils  under  hia  inatmetiona  fnnn  bis 
"Dynamo:  How  AUde and  Usad";  bntatUiaaat 


Will  yoninfcraBi 


the  trouble  of  keeping,  and  the  tronble  it  tsn 
slight.  Changetbewater,  or  syringe  it  wall  (n4 
a  glass  syringe),  when  it  looka  mnddy.  AllB- 
'ected  pieces  of  meat  and  the  skins  whiah  ther  ■< 
iontinually  caating  must  bo  removed  aa  soon  a 
leen,  A  very  good  book  ia  "  The  Freeh  and  SslV 
iPater  Aquarium,"  by  the  RcT.  J.  G.  Wool  D 
jou  want  fuller  details,  and  will  get  the  Novate 
number  oftheJKUaroJiU'.tt'orW  (2d.),  you  will  fad 
in  it  aa  article  by— R.  A.  R.  BKUKBTT,  WalW 
Hanoi  Lodge,  Oxford. 

[.WOai.]— Two  Tolophonaa,— I  ongfat  to  im 
made  Uie  following  correction  laat  week,  bat  m 
not  time  to  do  so: — In  Fig.  Ij  the  aacoiiilBiy  rf  As 
induction  coil  and  the  receiver  are  oonaartsda 
inltiple;  they  ought  to  be  "in  seriaa,"  aainnt)< 
_o  that  in  Fig.  I  the  wire  which  oonmeota  ^  la  lb 
left-hand  binSng-sorew  of  the  rooeiTar  otiAt^ 
to  be  there ;  i'  ousht  only  to  go  line,  and  (ha  ait 
from  the  top  peg  m  S  ought  to  go  to  the  leM^ 
binding-screw  of  the  receiver,  I  am  aorry  to  kni 
made  ^  mistake.— BUNSBK. 

1059.1- meotrioal  TJnlta.— To  "  P.  A.  P.; 


done;  therefore,   in  this    . 

bettor. than  in  arc,  as  you  state. — C.  L. 

[58065.]— Backing  Kill  Stonea.— I  had  tia 
iiifortnne  to  have  a  oouple  of  riba  bnikto  t| 
eason  of  the  defect  ia  a  mill-stone  back  put  <N  1i* 
partysomewhaton  the  lines  indicated  by  "T.C 
in  last  issue,  and  I  give  the  qneriit  a  lids 
cautionary  advice.  I  have  never  used,  nn  MM 
used  or  worked,  stones  with  other  back*  tks 
plsstoi  of  Paris:  but  I  have  do  doubt  whatna 

•'- nt  back  would  do.and  it  wonldpcokaKi 

than  plastor,  and  ooold  bo  workad  k 
shape  mere  leisurely  than  plaster,  which  satsiaT 
-licklv— so  quickly,  in  tact,  if  good  and  tnA 
at  1  have  never  succeeded  in  malSng  a  aoUd  bad 
„hen  working  it  at  tiic  oonaistanoe  of  uont 
On  the  contrary,  to  make  a  solid  job,  I  tooid  il 
necessary  to  run  it  on  in  a  semi-fiaidoonditioa,aM 
had  to  be  very  sure  to  have  all  the  appliiM 
handy,  and    be  very  lively ""  ^        " — ^ 


hod  bettor  tost  his  plas 
ot  its  quality  ai 
I  rap  idly  from  the 

BolidRdhesion  when  pnttii 


imall  acale;  thiaM 
lition,  aa  it  abavla 
.v^u^phere  uidweahsi: 
I  if  ho  oan  get  poif  ect  sad 
ng  it  together  at  the  en- 
-    when  set  ia  ligklsi 
tainted  with ;  Init  ■ 


weight,  in  cither  case,  will  have  to   bt 

bonld  certainly  be   a  band  uf  ^ia.   1 
-    ■    itcd,  driven  ob  the  mill  a 


,  -J,  in- 


lain  the  back,  and  the  heavier  pieces  ot  filU« 
packed  evenly  and  close  up  to  it.  If  it  be  inteoM 
--  •—  the  hack,  thei.0  will  „--- 


squire  another  na. 

or  solid  w,x,d  cone,  tapaiad  «■  i 
ithdrawal,  to  (o^m  the  ers« 


band  on  top  that 
a  tin,  sheel  "   - 

everything  ba^er  than  the  pia^i^  „„^  „  . 
fully  kept  below  the  tonUiiB  land  lljir- 
plaaler  il  poured,  the  ^>»<£^J*SL^ 
walldamped.  IUkeitlo»,  »•"-•* 

knows  that  the  balano*  of  \ 
and  standing,  has  to  br 
the  1700  b«  pivotadi— 


\ 
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ENGLISH  MEOHAinO  AND  WORLD  OF  SOIBNOE !   No.l^?L 


rsSOCe.]— OonTaralon  of  Pkoto.  O 
TABBOope.— The  tnmt  lem*  ii  Blin.  dlia 
*ha  focal  Itngth  3«i>>.    WIU  "H.  A." 
kindly  wy  if  th*  onrre  i*  too  deep  for  telaioopio 
piupoHt  ?— B^T  PI  jmonth. 

i 98080.]— KnaoM  ToUtftntM^ThaDki  to 
iedicaa"  fa:  hii  reply.  Chi  I  amflrni  tbe 
ditgnoiiB  by  enloptical  or  othar  tMU,  u  I  Bhonld 
be  mnah  reliered  to  know  for  oertun  that  the 
mvMca  are  net  dae  to  inlornaJ  miHthief  ?  The 
followin?  are  a  iew  fute  which  I  ehould  have 
fiven  before :— In  1 8S3,  had  a  sharp  attack  of  oon- 

CinotiTitie  ttithont  apparent  catue,  followed  by 
itii,  and  treated  at  the  R.L.O.H.  with  atropins. 
Surgeon'a  report  allowed  slight  miopia,  Tertiual 
utifmatism,  and  nameroiu  opacitiea  in  lent. 
^Noticed  mtuen  soon  after  tbie,  and  thej  have 
jteadilf  increased  lince, — X. 

[6809S.]— BaranBnttiTe  Qu  Bnmsn.— The 
Tepliei  to  this  question  in  tbe  laat  two  iuaei  of 
the  '*  E.U."  are  in  some  particiilsn  incoirent  and 
misleading.  Having  had  considerable  aiperience 
of  regenerative  andmost  other  kinds  of  (pubomerB, 
I  may  say  that  for  economy  of  ga*  with  an  equi- 
valent light,  DO  otber  kind  of  burner  eonies  near 
them:  the  best  argand  will  not  give  half  the  light, 
-whileloidiDaiy  jete  Buoh  as  are  genemlly  in  uio  will 
giva  but  one-third  to  one-fonrth  of  the  liaht  for 
aimilar  quantities  of  gaaconinmad,  while  thcheaCof 
a  i^enerative  burner  (though  consentrated  in  the 
IklUp,  and  therefore  felt  on  a  near  upproach  to  it) 
im  acMially  leas  than  that  giren  on  by  ordinary 
bnnten  gitiug  the  aame  or  less  light.  The  venti- 
lation of  these  burners,  if  desir^,  is  more  easily 
euried  out  than  with  any  other  kind,  somewhat  in 
the  way  carried  oat  by  "  Hugo"  for  open  lights  in 
yonr  last  iuue.     It  is  quite  a  miatiko,  thongh  a 

Sneral  one,  that  these  bnraers  give  off  more  heat 
an  ordinary  gas  Sames;  the  latter,  bureiu^ 
openly,  give  oS  proportionate  heat,  which  is 
oarried  away  by  the  currents  of  air  and  distributed 
tliroughont  a  room,  and  is  not  felt  as  ooncentratod 
"■  "  le  point  SI  in  regenerative  bnmjrs,  while  the 
eat  advantage  that  the  prodncts  of 
'"  "  "  '  isily  and  entirely 
o»rri«a  away  irom  me  room,  in  which  case  the 
radiant  heat  of  tbe  lamp  will  not  warm  a  room  to 
one-third  the  extent  that  opeo  lights  would.  It  it 
not  correct  to  say  that  the  regenerative  burners  are 
diable  to  smoke  when  tnmea  down  low.  Just  the 
reverse:  they  will  smoke  when  turned  too  high 
just  as  an  argand  will;  bat  when  properly  fixed, 
with  a  good  regulator  on  the  supply  pipe,  it  is  im- 
possible to  make  them  smoke.  They  haTe  one 
peculiarity  which  doea  not  apply  to  other  humai- 


-jnst  not  use  too  mnch],  at  the  same  time  to  care- 
FuUy  watoh  hli  heats  ;  hsmnet  also  cot  bis  plates 
flean  on  the  edges  to  be  welded,  especially  the  one 
forming  the  bottom  of  his  box,  whioh  ought  to  be 
'-ammered  up  square,  so  that  the  others  will  fit 
ioely  to  it ;  and  also  to  keep  any  dirt  from  getting 
between  the  jointa.  For  sand  use  tome  clean 
itonemaaon's  refuse,  well  pulTeriied. — CotlKTKT 
Smith. 

[681I9.J— WhaeL— Ton  mnit  got  two  bars  of 
nnvex  iron,  2} in.  wide,  by  Jin.  thick  in  the  middle, 
Irom  which  make  ^onr  iim ;  drill  fourteen  spoke 
loles  round  each  rim  at  equal  diatanoei,  }in.  diam^ 
Lud  oonntersiuk  outside  of  each.  Use  l^in.  oval 
iron  for  your  spokes  ;  shoulder  one  end  of  each, 
>nd  rivet  them  cold  inlii  the  rimi,  keeping  them  as 
■int  as  passible.  Yon  may  then  have  the  hubs  cast 
in,  which  should  he  of  taper  bore,  7in.  through 
ihem,  Ijin.  back,  lin.  diam.  at  nose  end.  But, if 
I'ou  waut  your  truck  to  do  hard  and  constant  worlr, 
would  advise  yon  to  get  a  pair  of  good  wooden 


latter  h: 


(^M 


turning 


'light; 
while  if  a  richer  gas  is  used,  the  total  light  will  be 
the  same  aa  before,  but  the  qnanlily  of  gas  con- 
■omed  will  be  proportionately  less.  The  light  of  a 
regenerative  burner  ia  steadier  and  whiter  than  all 
other  gas  lights,  so  mnch  so  that  the  finest 
photographs  can  be  taken  by  it  direct 
oamera.  To  light  np  eeilinga  with  these  I 
it  is  only  necessary  to  use  a  rather  flat  opal  glass 
•hade,  which  will  destroy  all  shadow  above  the 
Jampe.— S.  B. 

[aSIOS.l—BlBctrioal.— There    are    two    slight 
«tron  in  my  reply  to  this  query.    In  Una  14,  far 
'   4    read   ^.      In  line   18,  for  B  read  A.— F.  B, 
Allisok. 

[B81090— Double  and  Tnbia  Threads.— To 
ont  donble  and  treble  thceada  the  wheels  must  be 
juranged  so  that  the  one  on  the  mandrel  can  be 
diridid  into  as  many  equal  parts  aa  the  number 
IliMadato  be  cut.  Having  eat  the  first  thread 
the  uanal  way  (with  the  exception  of  a  finishing 
4ni]  mark  one  of  the  teeth  of  the  wheel  which  gears 
wiUi  tbe  one  on  the  mandrel,  and  also  mark  tho 
naea  of  the  wheel  on  the  mandrel,  So.  1.  If  the 
ttireadia  a  double  one,  count  half  the 


leetb  on  the  n 


t  No. 


Then  let  down  the  quadrant,  and  turn  the  i 


then  be  right  for  cutting  the 

fta^  will  answer  for  throe  o 
Ting  a  wheel  on  the  mand 
diTJded  into  as  many  equal  pari 
threads  to  be  cat.— W.  Wbiok 


fears  ago — s   Dutch    grammir.      I    am    una 
whether  it  has  been  reprinted^  or  ia  now  to  be  had. 
Perhapa    some    of    the    foreign    liooksetlers,  lil 
Williuna  and  Korgate.or  Rolandi,  might  help  yoi. , 
o^iljaa  have  a  reading  ticket  for  the  British 
.  .  MMtt"™!  yon  might  find  ^ero  what  you  ws 
IvVfnnatBx  Sqdibs. 


0  wild  w  platw  wUh. 


dry  plaoa,  can   be  nied  three  or  four  times  oi 


rheels  well  bi 


in.-i-Ci>l:N* 


the  ioui  of  B  lens  fitted  with  stops ;  he  will 
able  to  readily  nnderitand  the  way  in  wni[:a  aj 
alter  his  leue.  He  ma^'  use  tin  discs  to  make  the 
theath  for  the  stops  if  he  thoroughly  blackens 
with  matt  varnish.  He  will  find  the  stops  reduce 
the  speed  of  lens  in  proportioa  to  site — vii„  the 
larger  the  stop  the  quicker  the  lens,  and  vice  versa. 
'  shall  be  pleased  to  give  him  any  other  hints  he 
ay  require.— Jobs -NY  SasH, 

[6BIG0,] — To  ''  Bljma." — I  am  gteatly  indebted 

to  yon  for  your  reply  as  above,  and  also  tor  letter 

25017.    As  regards   the    reaction    of  copper   dis- 

'    ing,  Roacoe  gives  it  in  the  same  form,  except 

he  uses  the  '^anhydrous  "  formula  SO,  for  the 

gas  coming  oS.  and  adds  that  the  acid  employed 

'  be  "strong."    I  suppose  I  should  have  been 

...  .ot  If  I  had  said  that  the  copper  dissolved 
spontaneously  above  a  given  temperature,  if  the 
acid  were  not  dilute.  I  prniiune  the  heat  assists 
tbe  development  of  the  sulphurous  gas.  The  other 
replies  seem  completely  to  meet  my  inquiries, 
though  I  look  lorward  with  great  pleasure  to 
lome  opportunity  ere  long  of  eonsulting  the  work 
«  which  you  refer  me  for  details.  Still,  one  would 
ihink  that  the  chemical  resction  of  the  depoeited 
npper,  combined  with  the  counter  B.M.F.  of  tbe 
»ppet  plate,  oould  not  together  exceed  the  theoreti- 
lal  combining  f  onie  of  Cu  with  SO,,  which  Thomp- 
lon  places  (as  I  now  understand  him)  at  I-S23  bat 
Frhich  you  apparently  stated  as  'GOS,  though  I  am 
rary  douhtfni  if  that  was  what  you  really  meant. 
As  regards  the  hydrogen  film,  I  suppose  yon  do  not 
-nean  to  dispute  that  it  obstructs  the  cnrreat  of 
lesistance,  as  well  as  by  actual  antagonisob — 
A.  B.  B. 

[581fl3.]—Dyiiamo.— There  would  be  no  prac- 
tical advantage  in  adding  any  more  No.  IS- rather 
the  contrary.  You  are  not  correct  in  }[onr  view  oi 
the  mode  in  which  the  current  passes  in  the  shunl 
circuit.  The  cnrrent  divides  itself  between  the 
F.  H.  circoit  sad  the  outer  cimoit. 


portion  to  their  relative  condnetivities.  Th 
annexed  cot  shows  the  proper  way  to  connect  npi 
parallel.— S.  BOTTUNE. 

[:>31ii.'..]— Ua^nsto-EIeetrio  Haohiiis^To 
Mr.  But  tone. — Your  commutator  is  wrongl.i 
constructed  for  this  puTpuse,  and  probably  thi 
springs  press  against  the  cheeks  at  the  wrong 
pcrirxi  of  the  revolution.  See  Ganofa  "  Physi- ' 
paragraphs  SSS,  BSfi,  for  full  details  as  to  i 
struction  of  this  form  of  armature  aud  com 
tator.- a.  BOITOSK. 

[S8IS7.]— Sanitary.— There  aro  in  the  markel 
two  forms  oi  mechanical  earth  closet — Heaps  an 
Houlds  ;  I  have  both  in  use,  and  Und  both  equall 
nod.  The  least  expensive  form  is  a  bucket  iindi 
olaaat  leat,  and  a  boi  of  dry  earth  with  a  scoop  i 
"  -iate  by  so  that  some  earth  can  be  thrown  in 

4  time  eloaet  is  naed.    The  earth,  if  kept  ~ 


.Mkdicjn.*  bocToa. 

J— Bftnltarr-- ^iU  Sod  *^**  ^'  ^>*^^ 

form  of  earth  closet  is  "  Morrell'a  Patent  Aih-Sift- 
Lng  Earth  Qoset,"  which  ntilises  house  aahes  for 
unitary  pniposet  by  aepsnting  the  fine  dust  from 
the  oinden,  and  easting  it  (tbe  former)  near  the 
soil,  just  aa  in  the  ordinary  earth-closet,  and  saves 
the  unconsumed  fuel,  in  the  form  of  cinders,  for 


(or  deodorisingand  absorbing  purposes.  Dr.  Btook- 
liardt,  in  his  "Dictionary  of  Chemistry  addressed 
Farmers,"  strongly  recommends  the  use  of  sifted 
i-dust  for  manurial  purposes,  s«  well  aa  for 
deodoriaing  cesspools.  Professor  Watts,  in  his 
"  Dictionary  of  Chemistry,"  gives  analyses  of  rari- 
cus  coal-ashes,  from  which  a  valde  for  manurial 
purposes  is  shown,  ranging  from  ila.  to  17s.  per  ton. 
An  intetesting  experiment  in  the  growth  of  plants 
in  ordinary  asbdust  alone  was  recorded  in  the 
QfiaTterig  kniem  some  time  since,  but  which  is  too 
long  to  repeat  in  this  reply.  The  experiment  was 
most  successful.  Morrell's  system  is  very  fairly 
described  in  some  chapters  on  "  Domestic  Bco- 
■ "  which  appeared  in  Knuirtalgi,  from  January 
arch,  18SJ.  An  advertisement  of  the  manu- 
facturers of  Morrell's  patent  apparatus  appeared  in 
the  BuilJiuji  AViBj   of  Dec  a,  giving  a  quotation 

The  apparatus  is  avaitaUe  for  use  with  earth  as 
well,  if  it  is  desirod  to  supplement  the  ashes. 
Morrell's  Sanitary  Co,  4,  St,  Aune's-equare,  Man- 
chester, are  the  makers.— D.  ChablGS  UORIiGLL, 
112,  The  Grove,  Baling,  W. 

[68172.]— Plating.— To  prevent  the  deposit  of 
metal  on  any  part  of  an  article  the  part  is  painted 
with  copal  varnish,  which  most  be  dry  before  im- 
mersion in  the  bsth;  this  is  called  "stopping  off." 
Remove  the  EOpal  afterwards  with  beatole.  — 
BOBADIL. 

[68174.]- WaahlOK-Maohine  Bollsra.— If  the 


Editor  thinks  it  worth  while,  the  above  sketeh 
will  show  "  H.  B,  M, "  how  he  can  finish  a  wood 
roller  as  fine  and  aa  long  aa  his  T-rest  is.  The 
oramp  A,  if  oast  in  gunmetal,  will  cost  very  litUe. 
Use  a  long  chisel  and  handle  ;  slant  the  chisel  aa 
shown,    TieoramprunaeasilyontheT.— G.B. 

[6817S.]— Tallianaria  Splialla.- My  plan  ia  a 
glass  bell  fixed  upside  down  on  a  wood  stand. 
Take  the  grass  and  plant  it  in  some  rotten  sod  and  a 
little  coarse  gravel,  then  fill  up  carefully  with 
water  at  about  60  degrees — say,  once  a  week,  pour 

better  than  pouring  oB  the  old  water,  which  would 
disturb  the  plant.  I  use  a  syringe  to  change 
mine  -  mine  is  growing  in  a  small  greenhouse  ;  from 
two  plsnt*  I  have  now  at  least  fifty  in  about 
eighteen  months.  I  have  some  growing  weU  m  a 
small  glau  vessel  in  my  workshop  window,  but,  of 
coone,  not  as  quick  as  in  the  greenhouse ;  it  grows 
like  weeds  atabont  60  degrees. — J.  A.  F. 

[68175.]— TammariaSplrallik-This  Urcadilr 
grown  by  placing  a  few  roots  in  about  ain.  of 
small  well-washed  atones  and  silver  sand  at  the 
bottom  of  one  of  those  tall  glasses  used  by  nonfec- 
tionera,  and  a»nding  the  jar  in  a  south  window. 
It  grows  very  fast  in  summer,  throwing  off  offset*  : 
but,  like  other  water  plants,  it  gets  ehabhy  and 
partly  dies  down  in  winter,  unless  kept  in  a  warm 
room.  The  fertilisation  in  this  plant  a  very 
cnrions.  The  female  flowers  are  on  the  top  of  loni 
oorkscrow-like  stems  which  contract  and  expand 
their  coils  so  as  to  keep  the  flowers  just  floating. 
The  male  flowers  are  on  short  atama  near  the  root : 
and  the  problem  of  meeting  one  another  is  solved 
in  spring  by  the  male  Bowers  becomine  detached 
and  rising  among  the  others.  The  plant  is,  I  be- 
lieve, Itelian  ;  but  is  common  cnouEl"  at  aquaria 
shops.  The  inside  fountains  at  the  Crystal  Paltee 
contain  large  quantities,- B.  llARCOUET. 

[o8177.]— Cnatlnj  Braaa.-The  white  powder 
dusted  over  the  mould  is  three  parts  flonr,  one  p.art 
slaked  lime,  put  into  a  cotton  stocking  (machine 
knit  stockings  ate  best),  then  blown  off  by  a  pair 
of  hand  bellows ;  this  prevents  the  snnd  from 
callousing ;  powdered  charcoal  is  for  metal  castings. 
A  good  wrinkle  to  got  the  castinga  clear  of  sand 
and  a  nice  skin  is  to  empty  while  hot  (no  hotter 
than  red  hot,  when  nicely  »et).   Have  a  large  bosh, 
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tank,  or  cask  rciul)'  full  of  flUan  cold  water,  thei 
With  ft  pair  of  tongi  tiUce  yoor  cuUng  and  place  i 
' "'""'■  yon  get;' "-■  —  "- 


_ If  done  properly,  without  fear  of 

getting  wet,  TOO  will  find  every  partiale  of  sand 
hlowa  off  both  inside  and  oat.  I  am  speaking  af 
eutinga  from  lowt.  down  t«  ^Ih.,  aui:!!  a^  uocksand 


oleaner  and  better  job.  Tbe  lighter  the  casUns 
the  smaller  the  bosh  ;  a  beer  burel  with  one  end 
taken  oat  is  the  one  I  have.— BitASS  Uoulubr. 

[G81T8.]— Heath  I.and.— Chalk  wonld  do  no 
good,  and  might  do  barm.  Clay  or  any  lousy  soil 
would    do^good,  but  wonld    be   very    expeniive. 


[&8178.]— CIialkonHeathI.aiid.— Asyuahai 
Ibought  building  plots,  it  is  evident  you  do  m 
tntend  to  fann  the  land.  Why.  then,  should  yr 
Wish  to  pat  chalk  or  lime  thereto?    You  have  tl 


we  not  give  in  these  part*  (or  a  few  acres  of  such 
land  from  whence  to  draw  peat  for  our  plants?  Let 
mo  tflll  yon  that  if  JOQ  are  going  to  plant  rhodo- 
dendrons, that  the  addition  of  chalkto  the  soil  will 
Bimply  destroy  them.  A  little  quicklime  might  be 
beneSeial  to  gronnd  intended  for  kitchen  garden. 

— DEvo.NSHinE  Squibb. 

iO.] — IiEtthe. — What  do  yoo  want  tiiknow? 

if  mandrel  cones  or  centres  ?     If  latl«r  G<f ; 

or,  say,  15°.— T.  C,  Bristol. 
[68185.]— To  "  Flddlera."— I  am  afraid  the 
only  romedy  is  rest,  and  the  removal  of  the  cause. 
While  in  Grormany,  some  years  ago,  I  saw  many 
Gddlen  aaing  a  chin  rest.  1  got  one  pnt  on  my 
fiddle,  and  can  speak  from  eipcricnce  of  its  benefit. 
If  '■  Silas  "  gets  one  of  tbeae,  it  will  relieve  the  neck 
of  its  tension,  and  thus  reduce  thcswelling.— II. Su., 
Plymouth. 

iigI8T.]— The    WimshnrBt    Hachiue.— To 
SE  IS  A  Fix.'*— The    nlatea    should    run    aa 
dose  together  as  practicable  ;   nothing  ia  needed 
between  the  gla^s  and  the  wood  boes.    Roekhill's 
tricycle  cement  answers  for  attaching  the  plates  to 
the  boss.     The  tubes  of  the  neutralising  rods  — 
made    U>   Gt   into   the  holes  at  the  tup  of 
■tuicheoDs,  the  spindle  fits  into  these  tubes,  bi 
the  lOln.  lenctb  for  the  spindle.    Leydcn  jari 
not  open  at  the  bottom  end.    The  bottom     '- 


.i81!l4.]  — The   Wtmahurrt   UaohliLa.— The 

ly  advantage  in  uaing  thick  glass  is  that  it  bears 

_  _iltlo  more  rough  usage — the  thinner   the  glass 

the  better  the  results  for  :^4in.  plates  ;  nsc  a  httle 

the    |in.    thickness.       Moat    window-glass 

B,  but  t«*t  a  (ample  for  high  degree  of  insn- 

lation  before  yon  ordiT.    The  holes   in  both  discs 

of  the  same  diameter  ;   I  should  use  thin  brass 

■hers    foe   attaching   S4iD.   platei.   but   these 

afaera  shonld   not  be   allowed  to   rub  t^ether  ; 

ve  the  bran  tube  slightly  projeeting.      The  tin- 

1   is  put  on  just  the  same  as  for  an  ordinary 

Leyden  ]ar. — J.  W. 

f 68197.]— Oil WaBto.— Bisulphide  of  carbon,! 


Angle 

if  fun 


is  made  by  a  wire  exteflding  from  the  Leyden  jaj 
on  the  one  side  of  the  macliinc  to  the  L.  jars  (i„ 
Ue  other  side  of  the  machine.  I  make  the  metal 
oonnection  between  the  tubes  and  the  insid 
Uie  Leyden  jars  by  fixing  a  wooden  button  o 
and  of  the  tube  and  then  coating  the  button  with 
tinfoil ;  the  stick  of  wood  is  only  to  carry  the 
weight  of  the  terminat.^J.  W. 

[58188.]— PhotOBraphto  Lan*.— "  FiangiL  __ 
light  J  the  larger  the  lens  ^if  good),  the  larger  the 
Btop,  and  more  illumination  and  rapidity  of  work- 
ing A-JOH-JNS  Nabm. 

[68188]— FhotoKraphio  Lena.- You  are  qnjte 
eight ;  a  'iin.  lena  of  Sin.  focus  is  much  more  — ' ' 
than  one  of  l^in.  with  the  same  focus.  If 
■re  both  eqtially  rectilinear,  the  !in.  is  mora  valu- 
»bla  than  the  Hin— DJScr,,  Plymouth. 

[G8I88.]— PhotOKrapbio  IiSna.—To  grind 
lens  2in.  in  diameter  of  the  same  focal  length  aa 
Another  of^lin.  in  diameter,  fo  that  itshall  perform 
aa  woli,  is  "a  very  difficult  matter,  aince  the  larger, 
the  glasa,  the  more  Itafaility  to  streaks.  Saws,  &c- 
m»  weU  aa  the  increased  area  of  curvature.  If 
equally  perfect  as  to  deGnition,  then  a  lens  twice 
the  dilmeter  would  admit  four  times  the  ligbt, 
■nd  would  therefore  actfour  timcaas  quickly.  The 
Oonatruetion  of  the  lena  also  may  be  entirely  dif- 
lerent,  so  as  not  to  necessitate  so  small  a  stop.  But 
if  both  lenaes  work  the  same  aa  regards  definition, 
with  the  same  sized  stop,  then  the  surplus  paid  foi 
tile  larger  lena  is  sheer  waste. — S,  Bottqne. 

[68192,]- Colla.— To  MR.  BOTT0.\E.~9uch  s 
otae  baa  never  come  under  my  notice.  1  have  seer 
Tary  fine  covered  wire,  which,  when  soaked  in 
puiffin  wai^  looked  aa  though  it  were  bare,  ao  fine 
was  the  ooatlng  {  but  have  never  seen  bare 
laid  on.  Still,  if  the  individual  coils  of  wir 
not  actually  touch  each  other,  and  each  layer  ___ 
JBanlalfldfiom  the  one  below,  there  ia  no  doubt 
tntwhat  tile  ooil  would  work.— 3.  BoTTONt. 

[58133.]— Braaa  Casitiura.— Bed  brass  fui 
inming:  Copper,  2<llb.;  line,  alb. ;  lead,  Boi.  Pui 
in  the  lead  laat  before  pouring.  Or,  copper  SiA^ 
zinc  101b.,  lead  ilh.  Red  brass  tu  turn  freely: 
Copper.  IG81b. :  line,  501b. ;  lead,  101b. ;  antimony, 
■44oi.  Best  red  brass  fuc  Sne  castings:  Copper, 
241b.  i  one,  6Ib. ;  bismuth,  loa.  Put  in  the  W 
mntb  last  before  pouting, — Hb^ckam, 


iiink,  is  the  chemical  used.    Yon  q 


diseolvea  all  the  oily   matter, 
itself  separated  from  the  grease  by  distillatiOD.  B 

to  he  used  again  and  again.     As  good  a  book  a 

ly,  if  you  can  read  French,  is  ■' Le  FaV—--'  - 
pnrateur  d'Huilee,"  in  t'  '      ' 

which  yon  can  get  from  E 
don.— 9.  BOTTOfJE, 

[u8 198.]— Celluloid  Cement.- Celluloid  is 
-Oliible  in  a  mixture  of  aloubol  and  ether,  or  in  ether 
alone,  and  therefore  forma  its  own  cement. — Nux, 
Dob. 

[58199.]— Backing  Platoe.— By  hacking  plates 
is  meant  painting  the  bnck  with  an  opaque  vamirih 
to  prevent   reSeetiun   from   the  back  anrfacc — 

UA01ST£B. 

[68190.]- BaOkJng  Plate*,  photographically 
speaking,  means  smearing  some  dirty  yellow  or 
black  mesa  at  the  back  of  the  piste,  to  prevent  the 
image  being  reflected  b:>ck  again  on  to  the  back  of 
the  sensitive  surface,  If  the  coating  is  very  Uiin, 
This  would  produce  halation.— 8,  BOTTOM-:. 

[68199.]— Baaklne  Plates.- To  back  plates  to 
prevent  halation,  use  a  solution  of  bitumen  In  coal 
tar  naphtha  or  Brunswick  black.  Coat  stout  paper 
with  this  solution,  and  when  dry  place  it  on  the 
unsensitised  or  gtoeay  tide  of  plate  before  eipoaing. 
Its  rtae  is  to  prevent  a  kind  of  blnrr  or  secondary 
image     appearing    on     the     negative.— JOHSNY 

Nash. 

[68201.]- BoUowB  Body.— It  would  hardly  he 
worth  while  to  apoil  a  good  sliding  body  camera  to 
make  a  bellows  body  out  of  it ;  bat  if  the  lens  is  a 

EDOdone,  you  might  make  very  oasily  a  bellows- 
ody  camera  to  take  it  and  the  dark  frame.  Pull 
directions  for  malting  such  a  camera  were  given  by 
our  Hr.  Lancaster,  about  tivo  years  ago,  in  the 
"B.  M."— 8.  BOTTOSE. 

[o820 1.]— Bellows  Body.— You  can  make  the 
bellows  yourself ;  but  will  End  it  hardly  worth 
your  while,  as  when  you  have  converted  your 
camera  into  a  bellows  one,  it  will  moat  likely  have 
the  appeaianoe  of  half-wood,  half-bellows.  How- 
ever, u  you  get  some  black  twill  cotton  and  brown 
paper  you  oan  proceed  thus :  First  cut  your  cloth 
the  sise  required  to  make  the  bellows  in  one  piece, 
after  this  lay  it  on  a  fiat  surface  and  glue  two 
thicknesses  of  paper  on  it,  then  place  another 
piece  of  doth  over  all;  when  dry  you  must  make 
chalk  lines  on  cloth  the  same  width  apart  as  thi 
height  and  breadth  of  camera,  then  fold  the  clotl 

._   i ._-_J     ,T     ..  l-_  -iJ =,.     ^_. 

.  .M.. 

sheet  of  paper  iirst.    I 
cameras  with  bellows  made  this  way,  and  for  my- 
self I  prefer  it  to  leather.— Jo  HKXY  XAfill, 

[68202.]- Photo.  Lena.  — From  Dallmeyer's 
Catalogue  you  will  Rudthat  if  your  Sin.  is  a  "  rapid 
rectilinear''  it  will  oover  a  12  by  10  plate.  If  a 
"wide-angle  rectilinear  "  it  wilt  cover  a  luby]2; 
if  a  "wide-angle  lanrlfcspo"  it  will  cover  a  10  by  8. 
— B.  Sc,  Plymouth. 

[o820-2.]— Photo.  LeuB.—Tho  solar  focus  is  the 


the  sun  is  so  great  as  to  render  the  rays  virtually 
parallel,  the  si3ar  focus  it  shorter  than  any  other. 
The  focat  length  of  a  lens  is  the  distance  at  whioh 
an  image  is  formed  behind  it,  and  is  larger  aa  tht» 
object  is  nearer.    The  usual  diameter  of  a  ^in. 

Jlat«  lens  is  Ijin.;  focal  length,  4(in.  If  yonr 
lallmeyer  has  a  longer  focus  than  this,  it  wiU  cover 
more  than  i  plate  ;  if  not,  no.— S.  BOTTOKE. 

;58304.]— Bumlnr  Bzicka.- The  moat  econo- 
mical kilns  are  the  regenerative  gas-fired  kilns. 
The  utmost  economy  is  only  to  be  obtained  by 
having  at  least  three  kilns.  If  for  a  permanent 
job,  it  wonld  decidedly  pay  to  go  to  the  extra  ex- 
pense of  a  regenerative  kiln,  even  if  there  ia  only 
one.     I  shall  be  pleased  to  supply  further  inf orma- 

tiou.— Gas  F(7bnace  Enoin'&er. 

[S8205.]— Worm  WhaeL— To  obtain  the  bevels 
on  the  worm  wheel,  it  is  necessary  jnst  to  reverse 
the  process.  Take  the  pitch  of  the  worm  and  iU 
cireomference  both  at  point  and  root,  mark  oorre- 
iponding  diagonals  aa  a  board,  measure  oS  the 


width  of  the  teeth  on  these  diagonala,  and  ttae« 
will  then  give  the  bevels  on  the  rooU  and  pomts  d 
teeth,  which  can  be  scribed  thejeon  with  a  strip  of 
bent  uteel.  But  let  me  tell  yon  aa  a  pattern  mikii 
that  yon  go  the  wrong  way  to  work  ii  yon  set  abeal 
worm  wheel  thus.  Tteproper  way  is  tU 
^.o^Jbed  on  p.  307  of  Vol.  XXXVII.  The  wW 
to  be  parted  J n  the  centre,  the  bevel  to  be  gold 
pitoh  line,  the  teeth  marked  in  the  joint  si^ 
on  the  outer  faces,  then  roughly  worked  lia 
Iflinplet,  and  finished  by  trial  of  the  worm  iUeif 
round  from  time  to  time.  It  ia  poaaible  by  a  niT 
roundabout  and  unpractical  proeeaa  to  make  ila 
teeth  right  at  first  by  taking  sundry  sedionj  af  th 
.  at  set  distances  from  ite  aiia  and  miikiit 
lattinp  the  worm  wheel  in  oorre>poodi| 
ins :  the  reason  of  this  being  that  the  skijm 
rorm-"heel  tooth  are  not  eiactly  alik*  m  aj 
different  aectioos,  notwithstanding  that  the  diSff 
ence  ia  scarcely  perceptible  in  those  of  small  pJIdat 
If  it  is  of  USB  to  you,  I  will  tell  yon  how  to  ndt 
periect  worm  gearing  with  little  trouble.  Hib 
your  worm  first,  and  get  yoor  whod  preianj 
according  to  the  direotiona  just  given,  and  mff 
lut  the  teeth  with  templet.  3et  tfie  worm  beevad 
Mntres  in  the  lathe,  and  rig  up  the  wheal  ■> 
lorlzoutal  position,  so  that  its  horisimtal  la 
oincides  with  fiat  of  the  worm,  I  plaee  i(«t 
rertical  spindle  set  in  the  socket  of  the  TmM, 
ind  "ease"  the  whed  teeth  natil  red  leadrabW 
in  the  worm  shows  contact  all  ronnd,  M  the  vara 
being  turned  on  its  aiis  is  allowed  to  emj  tk 
wheel  round  ite  axis.— J.  H. 

[68306.1— Chain  Sheave.— "  J.  H. 
.  .irreot,  if  yon  will  read  it  over  ;  or  s< 
^.Scribe  a  circle  any  size,  say  Sin. 
with  dividers  mark  it  o9  into   HO  eqnal 
and  draw  lines  to  centre.     Now,  witii  ditidm  M 
to  length  of  one  link,  yon  can   find  a  diitai 
lentre  where  the  lines  wiB  be  at  requisite      ... . 
kpatt.    Then  scribe  a  circle    (Uirongb  Ihii  psHI 
Irom  centre,  and  work  aa  "J,   H."«aja.    Toiia 
lore  to   have  to  pare  the  pattern   a  little, 
neant  by  "  J.  H."~T.  C,  Bristol. 

[5320i;.]— Chain  Sheaye. — If  the  answer  pa 
_n  reference  to  the  above  "caanot  be  bron^t 
practice  "  by  you,  that  is  not  my  fault.  I  gsnp 
correct  and  safe  information,  by  meana  of  «iuA 
1  have  made  both  sheave  and  sprocket  sW 
Certainly,  you  must  have  polygons.  Did  I  a«l,i 
my  reply,  tell  you  how  to  mark  the  tan^nt  las' 

Or  do  you  mean  that  I  was  wronp  in  eivioc  j 

divisions  instead  of  chord  divisions  ?     Whe 
diflerence  is  inappreciable,  as  in  this  eaat 
always  easier  to  turn  to  a  table  of  cireomff 
than  to  obUin  the  chorda.    If   };ouvnntlo.. 
irciunsoribing  oircle  by  taking  chords,  yma 
by  multiplying  iin.  {the  length    of  rar"^' 
es)  by  :<-|9IJ*i2iii:,  and  the  result  wdl  be 
radius  =  U';lUm. ;  and  this  is  against  6]'  obta 
by  the  are  measurement,  aa  I  gave  you  bsfoca  b 
-''    -  ->rth  while  wasting  time  and  valuable  qn 

such   an   inSnilesimd  difference?    Orif]* 

haveplentyof  leisure,  you  can  mark  20r^liBl'^ 


1  of  18'  with  each  other,  aadnc 
no  where  the  lines  diverge  to  y.  T« 
practical   to  esse    thent   (the 


if  the  chain  does  not  fall  in  eisotly  ii  tti 
first  place.  But  I  say  it  is  the  very  thing  ittixti 
-iractlcal  pattctn-maker  who  does  not  want  to^ 

is  job  wonld  do.    When  yon  aay,  in  four  U 

nery,  that  your  chain  cither  { 

bow  clearly  tbi--  '-' '"- 

lutely  reliable.     __..  „        ,    .. 

method  which  a  lengthy  experience  haa 


tho 


And    I  gave  yon  the  onlvrdiit 

lengthy  experience  haa  shon 

le  of.     If  IJie  links  of   chai 


length,  and  If  there  wc 
thickness,  do  lumps,  no  ina 
vrorkmnnship  in  the  pattern  either,  perii^^ 
method  of  striking  out  slisbtly  fnU,  and  ««N 
ightly  deemed  unpracticsL  M 
talang  things  aa  they  are,  I  hav 
best  information  which  it  is  in  my  power  Id  p* 
Beyond  that,  "  gunrantecing  a  certain  6t "  lasSh 
contingent  upon  the  amount  of  skiU  whiii  J* 
bring  to  bear  upon  your  task. — J.  H. 

[.^iS307.1— OrindinfT-atoiie, — Have  yon  tM< 
Carter's  disintegrator  ?  This  is  eimply  fom  W 
ms  revdving  at  2,000  ur3,000  revs,  a  minute^ 
ilveriscs by  percussion  until  the  material  iiaaj , 
lough   to  pass   out  of  tht  ~     ~ 

[58207.]  —  QrindinK        and 
Machinery.—"  A.    J.   »."     sboold 
quantity  he  wishes  to   grind,   lb.,  owts.,  er  W 


methods  are  made  use  of  by  the  BttK 
cheapest  way  of  accomplishing  your  eqa^f 
say,  would  be  to  a^id  whwerei  mM 
require  to  be  ground — W  Sla""-^*^-  ■ 
fur  grinding  would  vwy  / 
poand,  according  tc 
hBTS   neither  mr 
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id  not  a.y  tfa 
MJain."— Poi 


?   correcting    jgn  in    one    pATticuIs 
lid  not  uiy  that  Bints  were  nied  " 
1  Tech. 


mrd  if 
a  resitted  by  tilt.  If  not  coned, 
lurch  nonld  tend  to  draw  spokea  avaj 
»*,  which  it  DOnld   eaiily  do.— T.  C, 


■  hardly  a 
'Th»"' 


— WI180U.— "Leioetter" 
ing  that  ■■  the  lower  apokea 
pendicular  to  the  ^oiuuL' 
ligbI,"  aa  ^  Leicester"  ealla  it,  ao  tbattbe 
f  be  perpendicular,  or  in  the  best  poei- 
.-ir  the  extra  weight  when  the  cohiolea 
lidewaya.  Thai,  if  the  road  be  ronuded. 
llj  hnppena  that  the  greater  portion  o£ 
iH  aiipportcd  by  the  lowest  whoele.  and 
the  approHoh  to  the  perpGodicular  the 
iimo  the  greater  the  advantage  gained. — 

— Sngine- — Have  a  gaa-engine.  Sn]i- 
coiueE  on,  and  yoa  have  to  get  op  iteam 
ttin^  a  light  1  And  it  would  be  aa 
J.  Depends  on  how  many  lighti  Jon 
ickno  one  H.P.  for  erery  fivB  meanlea- 
andle-power  lamps. — T.  C,  Bristol. 
—Steam  Porti.— Very  seldom  that  a 
r;thnn  nncovera  the  ateam  port.  More 
iild  bo  waste  of  power.  If  no  lap  on 
jiipt  uoveis  nil  the  porta  when  at  mid- 
'.  v.,  Briatol, 

— StBttm  Port*.— I  have  sent  n  letter 
ipoRiona  of  Hn  ordinary  D  valve  which 
you.     Vou  will  fee  that,  in  order  that  the 
sh  is  eihaualing,  may  only  juat  ^^e 
^e  opening  to  ateam  mnat  be  =  F  ^  L; 
a  half-tmVDl,  must  be  fvft  equal  i 
d  not  bo  convenient,  as  it  would  be  r 
:  u  proper  area  for  3  with  some  degrees  of 
without  making  P  awkwardly  larec.  an<~ 
;  the  olearanoe.    The  cihanst,  too,  wonl 
)Bn  foil  for  a  moment,  and  baok-preianr 
incrcmied.— G  IjITTO  s . 
"] — OaBtliifr, — Generally  oast   together 
arge  eaatiugs  there  is  a  little  riak  of 
,nd    aome   makers   uae  a  liner.      For 
IDin.  by  llOin^  caat  together,  and  for  such 
Hail,  you  had  better  lag  the  ends  only.' 

]— Heatlnff  of  EQibAb.— Tone  wires  < 
■'  are  rather  too  tight.    Take  them  o 
flat  on  them  until  they  feed  enough,  or  nt 
'irea.     I  expect  oil  ia  rather  thick  some- 
d  does  not  flow  fast  eaoueh .    Have  yon 

of  the  heavy  mineral   oila?    They  are 
I  ofTcetive.— T.  C,  Bristol. 
] — PhotovraplieT'a  Xiaw. — Most  public 

in  Hndaod  may  be  "taken"  by  the 
iher,  and  be   has    a   copyright   in   the 

Private  buildinga.  of  course,  require 
n  ;  bat,  if  taken,  I  believe  there  iB  no 
rcvent  the  sale.    Negatives  of  portraits 

a  photographer  are  nia  own  copyright 
ipecial  agreement  was  entered  into  at  the 
It  a  photuKraphet  who  sella  eopiee  of 
t  without  iiaviDe  obtained  the  sitter's 
n,  is  actionable,— 5,  BoTTO.VE, 


the  chief  of  police.  (2)  With  regard  U 
hnildings,  yun  mnit  get  consent  of  thi 
(fore  aefling  the  photos. ;  but  if  they  art 
willinvariablygettliia.  (3)  If  yoanicai 
a  ^arposes,"  aeliing  or  exposing  t«  view 
Lainly  yon  cannot  lake  any  number  ol 
11  please  from  your  negative  of  a  photo- 
ken  for  private    use. — B.  Sc,  tiolieitor, 

] — Qkb  Stove. — An  atmoapberio  bamei 
it  for  the  purpose ;  common  Inminoua 
hould  be  used.  I  have  a  oabinet  bath 
r  ordinary  jete  inserted  in  a  bit  of  compo- 
They  are  rather  too  mnoh,  and  the  gaa 
-  turned  down  a  little,  eo  I  daresay  three 


Survey  map  for  his  infohnation  regarding  the  alti- 
tude M  Fleet,  for  he  certainly  wUl  not  derive  it 
from  any  experiment  he  may  make  witb  the  ther- 
mometer. If  the  place  named  were  several  thmuand 


!,  and  to  show  within 
ight.  I  can  let  "J. 
uJars  if  ho  wiihas. — Cv( 


1229.1  —  Feed  Pomp.  —  Capacity  of  yonr 
,  der  =  2iin.  by  BJin.  by  6in.  by  '7854  =  BtJ 
cubic  inches,  or,  say,  26  oub.  in.  includes  steam 
pasagei.  Steam  at  46lb.  is  aboQt  4T5  timei  more 
m  v^oma  than  the  water  from  wbicb  it  ia  raised ; 
therefore,  yon  will  require  ,t(  of  2Sin.  watM 
■     atroke,  or,  aa  pump   only  forees    ""■ 


cqniroB  an  elevation  of  1 ,080ft.  to  make  a  diftor 
noe  of  1°  C.  In  the  boiling  point,  he  will  see  thf 
ttcr  uselesaneas  of  thi*  method  for  obtaining  ao 


barometer.  CTadnated  to  show  elevation,  might 
answer  "J.  W.  B.>  "  porpoae  :  but  this  would  only 
ve  an  appruximata  result.— M agist EB. 
[08233.]- Holffhta  and  BoillnB  PolntB.- The 
thermometer  required  fur  ascertainiog  heights 
must  he  moat  aconrately  graduated  to  the  tenth 
part  ot  a  degree :  the  acalegenerallyranges  between 
180''  and  SH"  ;  any  ordinary,  chemical,  or  other 
thermometer  ia  utterly  aseless.  It  has  ita  scale 
etched  Da  atem,  and  ia  inclosed  in  a  aort  of  tele- 
base  of  which  acta  aa  a  boiler, 
a  inatrument  very  portable.  Bach 
degrce'of  the  boiling  point  iscquivsJent  to,  roughly 
speaking,  about  A.^Oft.,  and  one-tenth  of  a  degree  is 
oquivtlent  to  &6ft.;  therefore,  it  shows  the  eiaoti- 
tade  t4i  whioh  a  thermometer  muit  be  graduated. 
At  the  Bununit  of  Mount  BUnc,  which  is  16,C50ft. 
above  the  level  of  the  tea,  the  mercury  of  a 
barometer  sUnds  at  ITin.,  and  water  hoila  at  ISa-S' 
Pahr.,  or  ili-T  below  the  boiling  point  of  water  at 
the  aea  level.  I  see  by  Mesars.  NeETCtti  and 
Zambra's  list,  they  supply  a  very  portahle  form  of 
inetrnmont;  but  the  price  acts  one  against  it.  I 
adviae  yon  to  get  a  good  pocket  aneroid  barometer, 
whioh  will  coat  you  a  little  more  than  a  mountain 
thermometer,  but  wD!  give  more  accurate  results. 
To  find  the  height  by  one  <ii  these  baromcti 
simple  cnoDgh — c/^  divide  the  differenoo  bet 
the  reading!  st  the  lower  and  upper  atatjo 
■0011;  the  quotient  will  give  the  approiimata  height 


f&8229.]— HendlnK    SttncepaJU,— I    suppose 

Ku  mean  metal  pans.     In  that  cate,  cracks  camiOt 
repaired,  and  they  are  only  worth  old  metal. — 


number?- E8SAK. 
[58233.]— Safety  Blowpipe  or  Jrt.— Tea,  there 
room  for  such  an  article.    Why  not  send  a  de- 
scription of  it  t     Perhaps  it  is  only  an  old  idea 
■esuaoitated.— T.  J, 

[&B2B3,]— Safety  Jet,  or  Blowpipe.— There  art 
inch  things  in  some  makers'  catalogues  as  valves  to 
srevent  the  gas  running  back  into  the  bag,  and  to 
causing  eiplosioDs  -,  but  anlees  "  G.  B."  it  going  lo 
allow  people  to  play  with  his  weights  while  the 
light  is  burning,  there  ia  not  the  least  necessity  for 
lytlting  of  the  kind,  either  with  the  "safety'  jet, 


in  fee< 


..,,    30-SS J  inches 


Atmospheric  barm 
i  eagre  cable  and  very  unhealthy 

or  good  ventilation.- ClTRUa 

.]— Heiffhta    and    BoUlngr   Polnts.- 

1  special  thermometer  made  fur  tbis  pui 
dnated  into  either  0'2U  or  D-10  of      ' 
»lled    an 


ed    an    hypsometer  thermomcl 

be  placed   in  the  bailing  wal..,  

)  Buspended  in  the  steam ;  a  kind  of  telc- 
ucl  ia  used  for  tliis  puipoM,  heated  by 

ap,  and  is  very  portable^    Mm    "" 

tter-boil 


e  diflerence 


Divided  gives  -Li-  =  32Jft, 
—A,  TrETEK  BvANB,  Newport,  Monmonthshiri 


__.  Thermometer  being  sealed,  is  not  influenced 
by  the  proasore  of  the  atmosphere,  and  therefor 
not  influenced  by  its  heigbl  above  sea-level. 
■  only  used  to  tell  the  temperature  at  whioh  tl 
iter  boils.  There  being  less  atmospheric  pres- 
re  at  high  elevation,  the  water  boils  at  a  lower 
temperature.  Thus,  water  would  boil  at  a ' 
temperature  in  a  partial  vacuum  than  in  the  . 
air.  You  will  find  the  tables  you  require  in 
Molesworth'a  "  Rule  for  Levelling  with  the  Ther- 

B  —  temperature  of  boiling  water  at  any  sta 

tion  deducted  from  (212°  Pahr.). 

H  ^  height  of  station  above  level  of  sea  ii 

H  =  620  B  -(-  B'. 
This  rcaolt  ia  subject  to  correction  for  the  tenn 
. —    _.  .L.   .. 1 ),y  multiplying  tbi 


it  will  he  ,j,  of  26in.,  and  a  revolution  =  tV* 
It  plnnger  connecti>d  to  cross  head, 
■       *■        ■  if  to  valve-rod,  make  ft 


>  it  iin.  di> 
-T.  C,  Brij 


weights  I 


L  the 


gaaji 


ofe-iplos 


•ic,  you  iiic  fiiTfeotly  safe  froM 
nolesB  yon  put  oxygen  into  a  b«c 


which  has  befori 

been  completely  emptied. — MACIISTBB. 

[58231.]- Horao-Povrer  of  Bnglne  .-Square 
the  diameter  of  the  cylinder  in  inchea,  which 
multiply  by  the  speed  of  the  piaton  in  feet  pet 
minnW,  and  divide  by  ti,O0O:  the  quotient  is  the 
power  of  an  engine  by  Admiralty  ruli.  Biample; 
What  is  the  power  of  an  engine  of  4 Sin.  diameter. 


.troke)'  X  85  =  69flft.  per  minnta.    Now  42  x  « 
=    1704  X  u95  =  1,049,580  ~  0,000  =    17S  horse- 

[a8234.]— Horae-power  of  EnRtoa.— You  saj 
nothing  as  to  the  speeder  number  of  revolutiotu 
per  miautfi — an  important  factor.  However,  yon 
will   find  a  simple   formula  on  p.   283— 67B30,— 

[58235.]— atnfTod   Birda.— Why  _not_  try   the 


no'thod  recommended  by  the  K 
on  p.  vit,  Nov.  2uth  ?  It  aeen 
being  the  same,  that  it  is  an  1 
tion.  At  any  rate,  you  cannot 
— TAilDBBMIST. 


me,  the  intti^ 
sr  to  your  quaa- 
DythiDg  betl«i. 


MAHSWEEED    QUERIES. 

ITit  mmhrri  and  tUln  of  quiritt  hAIcA   fTBWia  mum 


w  xki  tHU*  af  their Stm 


,  and  trmj  uhU  It.lirlniaitn 


nosphcre   by  mi 
w  found  by  K. 


tTlK.  Technical  EJuca 
.  Fidtermaritiburi 
BTSSO.    DrnajnomeMt,  I 


'  =  temperatore  of  upper  station. 

raluea  of  K  vary  approximately  i 

portion  of  iWll  per  degree  Fahr. 

Table  anovfiso  Values  of 


[58224.]— I,atter  PonclieB.- Quite  poasible  for 
you  to  engrave  a  die  for  atriklng  up  matrice. 
Small  uhisels  and   files   and   light  hammer,  with 

etienoc  and   skill,  all  that  are  required.— T.  C, 
ristol. 

[5a£2i.]— Dynamo.— To  Mb.  BottOke.— 
Such  a  dyuamo  should  light  well  four  5- 
candle-power  Swan  lamp:^.  ,Swan's  lamps  are  iJn- 
eandescent  lamps.    What  da  yon  mean?— S.  BOT- 

iDint. 

[5aM9J— Feed  Pnmp.-Fi:t  tin.ramoncross- 

mi.-vr.  w.  B. 


ei!    Working  SiDgleUnes  or  Ridlwailir  staff.  11a. 
a).    InLSoIenoeBBin.  of  Lanilon.110. 


Walnut  Stain.- Imitation  blaok  walnut  oan 
low  be  manufactured  very;  cheaply.  One  part  of 
ralnnt  \>eel  extract  ia  mixed  with  exx  parts  of 
later.  and  the  wood  is  coated  with  the  solution. 
,Vhen  the  material  ia  about  half-dry,  a  aulution  of 
liehromate  of  potash  with  water  is  rubbed  into  it, 
lud  then  your  walnut  is  ready.  In  this  way  ax- 
■ellent  walnut  can  be  made  from  poor  pine,  and  It 
s  said   to  defy  detection  except  upon    very  elot 
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QUERIES. 


JEBS3S,}- Alz-Pninp  and  Condeiuar  Combined. 

Ilia  foil  owing  [mriiFU^Hn?  1  bava  m.  Lorljonlal  eiiElEi«, 
luln.  by  KHn.,  malilDg  Dtl  nTolDtkoufl  per  vainute*  catting 
cfl  mt  f  ol  itiokt,  OOlb.  lxjiltrpnHiire,iiDdIii«jiltoiitucb 

WbUh  coma  or  Kt  cjitijcMr  bottom,  aod  un  In  a  fix  bow  to 

vtyom  TT*d«Ti,  tIid  hu  eipeiieDoe  In  tbli  lino,  would 
tdndl;  glTs  mi  ■  Hinlaiiiil  dnwlog  tbroiwh  tbs  '■  E.  M. " 
at  ail  pomp  aod  nudeiiHr  nmUued,  wltb  tlia  of  puTiip, 
oonduKr,  IdIidUm  pipi.  dlacbugv  pfp",  Talfofl,  and 
Whcthtr  donbie  or  iliigre  uUng  would  be  but,  md  wheUiei 

tlutger  or  bucket,  It  wanld  greati;  oblLgft.  Imay  addibat 
}»Te  got  a  povd,  and  plencj  of  watur  Ln  It,  cloae  by ;  nJd 


inien 


[B8MII.]  —  Scrftw-onttlnr— Faiiltj;^  Thread.  - 

tiplaln  tbe  reuon  ol  a  Intbe  cnttioi!  a  thick  and  lb 

Chrcsd  then  ilebt,     eoDjc  blame  itic  leudln^  fcnw  f< 
being  btut,  «t  oot  of  pilch,  and  olbm  the  nut,  or  ilai 

vbcolt  bAfl  nob  thcnbenl.— Laciit 
[Ma40.]-Water-OloBet  DmIh.— I  im  Intenited ; 


would  tainio  be  alurol  to  mil  an  Ale 
hiTlng  about  lA  atofa  7 — BlhSO. 

[»8Wa.]-BqUor.— Will  "A.,  Llrei 
the  thickDeii  ol  bla  boUerplalei,  Uie  ill 


fol."  Jilnilj  gtn 


Iji^a   Bllh  emcr;'   powder,   hut   cunoot  polliL    Ibeit 
[iasn.]-Lif8  at  Great  Bea  Deptha.-Wbat  1> 


ic  bodj  la,  a. 


.    Whjjh 


heigliu 


[iB2ia.]— ■Vamlahln^  Flotora.- 
toQ6«,  and  Low  to  apply  iU     Will  II 


it  j«at  with  tl 
[96!i;,]- Tartaric  Aold.— CouK 


r(M^».]- To  Prevent  Oil  Penetrating  Leather. 

I6Ba«.]-Toaine  Cloth  to  Tin.-HowciinIprep«n) 

to  it?  Hafg  tried  glge  on  tbc  tin,  but  11  brauka 
anif,  tbe  tin  luilue  belnn  amoiith.  1  thouglit  o( 
c«ne  iapMi,  How  would  Uut  do  ?  linioath 
burface  onpla-ler  CMH.  Howls  this  managed  f  I  hare 
Hen  «it«  glued  and  qoilc  antooll;,  and  would  like  to  know 

isasw.i-perkln'e  Heatlnr  Apparatoe.  —  i" 

■1  Llieipool !  Aiao,  wm  his  Jarnioce  bo  tcpliici.1  bj  anj 
other  WgU-presia re  (amftceor  bollor  adajncd  lo  Perklni 

£pea  ?    An  >u>n«r  bj-  luij  ul  joui  readen  lo  Ihe  aboTB 
qnlria    wmld  oblige    ouuit,   boldo— ak     AMIOlIa 


S3.]— Paint.— What  li  the 


Bccuiattlf  tnting  tbc  light  glTen  7- P.  1'. 
[CBl«e.]-Prot«ctlnr  Iron. -Can  anj  reader 


[Gails.]— Motor  for  Propeller  ft 


[issar.]- Porridge   Btlirer.— !•  tbere  anj  Imlro- 
[(8168.]- White  Ooatlne  on  Oslvaniaed  Iron. 


tSSMO.)- LeelanoheBatteriee.- Itappcaialmpa- 

lowcr.    llnionded  lo  light  two  Swan'i  la  nipt  of  one  candie- 

the  Editor  IHMB,  aaiiTt  i>  Impoa'aiblc  to  light 
t  pment  manufadi^ed  bj  any  number  nlquart 
1  (Leclancb^l  In  islea,  be  it  t   or  W.    Mi. 


Ltclancb*.  poroni  poi 


[B9Sm.]-8on  Water  InJnrin»Plpe«.-A  friend 
bu  rcttully  built  a  huuBc,  wlui-h  I*  bealeU  by  hot  ..ler 

In  varyiott.  h&Kab  enelvc  atilon  on  the  plpee,  wblrh,  11 
f^ontlnned,  mnet.  In  the  proctM  ol  tlTOe.  cat  Ihrougb  Ibem. 
He  hai  bcenadTlMd  10  uJx  a  llule  plaaler-of-Parit  with 
tbe  waUT  oooailonallj.    What  will  be  tbo  probable  eHeel 

cure*   CaBanjonoteportBimllarcaaeaT— J.N.U,TLifuid. 

[U3S3.}-]IiaroaiiDpfoal  OhJaotlvea.— It  hu  iific« 

l>ui>tn.  OuF  objection  u,  ibia,  bowcTer,  luggciU  i^^f— 
VIZ.,  that  Ibougb  a  dry  obJedlTe  of.  eg.,  topai  wonid,  no 
Jcuijl.  be  luflolIeljiupi'rlDr  luall  optlral  qunllllai  to  odf 

ivTid  although  a  dald  for  iu" ^ —  -'  -'-" ~ 


might  b 


ill  tlie  adTaulagei 


oLXXTII.,p.H8.iiglTen 

be  deicriptiun  g'lrio  cmdoi  aee  haw  tbc  contu^t  Is  made 
Tlth  the ccnlrM on  whfth the gj nicopc  .ning*'';  lliat beluf 


[6BMH,;-0hoe,— Will  any  reader  with  a  knowledge  of 
tUo  oboe  kinul)' lell  ma  how  lbs  Initmmeut  !i  BnUed  for 
accampanj-InK  tbo  planoand  linglng.  and  whether  llaUmea 
arc  readily  aptirecialcd  by  U^leneni  when  played  by  itaelff 
Iitheaugctlugasdimcultai  that  or  ihc  clarluuc^  and  la 
luoie  wludn.-qulrcdl'  Any  renuvki.  In  faiour  orutbtr- 
wlH,  ooncerning  tbeinaQ'nmenl  (esptcially  reinitdinL' Ita 
toBi-'J)  I  aball  be  Bhu!  to  baie.— F.  W.  S, 

[teiM.]- Blaoh  Plotnra   Uonlda.— Conld  nnyol 

[18BO0,]— Scene  Painting.- Could  any  reodeti  ol 


n  China.  I  wat  an  irregular  rctlpltnt  ■ 
iTeaitoiecucopluaDiuecoualdFniblrilliit 


biitklnd"  ol  ■iphoot  lor  Ibe  luhrlcailou  of  ibaftlug  i 
[M370.]— Volmnatrio  AaalyalB,- Cnn  Mr.  W.J 

tlon  f    How  oiti  1  prepare  Fcblbij'i  gripe  lugai  eopjie 
U)(,  what  iiroponlonimoitouDrcnlent, and  liflwuied?  li 


olumetrlc  an«1;aii  ar 


what  nrenglh  should  it  I 

loloUoB  ?~C1KHLIDK,  Ho 


._  dlr«l  proportion  m  Uir 

jie  aiaooat  of  of^anie  inBBir 
daid  aalulfon.  of  KltnO,  lad 

o  dlMoive  aoap  In  ior  ttandod 


IH»n.]— Marine  OluB.—CMi  am  of  -  Onta  leD»r 
he  prapettlu  of  martne  glsa,  (ta  nie,  fatrw  It  1«  madt.wtB 
I  la  lolDble  In,  Ita  chemical  compMltloD,  Act  I  cipn 
Epou'i  Wurkihop  Keoelpta  "  would  la;  •onietliini  on  Iki 
nbjccL— CikEBI-KOM,  If  on. 

[S8I7J.]-I.eftd   Tartrate .—  tJan  lemd  nyropl™ 


[(BS7t]— Be^neratlva  Okh  Fires.  - 

the  dlBlculty  with  regeoentin  na  bunwn  1 
amoujil  of  heal  dereliqied.    Can  tBi  not  be  uU 

■tructlngagiunre'vblch  win  wItii  a.  sreat  I 
nnHllconiuinpIlouDtgiB?    I 
-glll-.toTo  uMdlar  — •'■ 

raiilanlbumt,  might  .n 

Tblt.  1  hopr,  cao  be  remedied  by  tha  ado|iUon  d  Ot 
regenentlve  pila<;lple.-B.  Be.,  PlymouOi. 

[19378.]- Dynajno.— TO'-W.  H.  E."— EaTiniia^ 
compleled  raj  djaauio  (wuialure,  Bin.  by  *lii.]  (romhwie' 
tiona  recelTed  Irom  you,  I  ihould  like  to  be  infarmdata 
tbe  manner  D(  earning  out  the  leal  it  ahoold  go  Iliinfk 

ihunt  wound,  aiid  I  intended,  al  pr^Hot,  working  n 
SO  c.-p,  hiinpa  off  it.  It  la  aappoacd  to  gire  atam  M 
amp^rea  at  K  lolte,  working  at  about  l.M-i  r^oJalioBa 
Bow  can  I  calcuhile  what  realitapi-e  to  liiaen  la  IX 
cimuit  for  a  Tari-lng  nnmbcr  of  lanira  7  r.ia.  of  anum 
(II  B.W.O.  34  •ectlont)  =  ill8  Dbm  ;  R>.  of  FJ1.1>(U 
11.W.O.)  =  3i  ohma.— KuarBA. 
[(8371.]- Bloyole  Bpohea.— W"ill  anj-one  eTpoinail 


1^8377.]— Hope  Drivliig.-Will  foom  rtader  kiift 

opea  of  any  iiiTen  diameter?    Alao  the  rule  for  gtlAt 
be  bone-power  of  benip  rope*  !— K.  Rtiiu. 
[68378.]— Overhead  Motion.— t    am    dnina  d 

Ittlngan  orerheud  luoIloD  ID  luj'  lathiT^  Ijut  mylljiW 

pifBrl  llic  motion  lu  Ibe  Bnt  Inatjince  tu  tbe  oicrMI 
Vfairh  la  the  belter  for  geiior.il  work- a  lunllrl  dno^ 
^1  puller,  which  dm  be  niOTtil  alonf  ilB 
.  „  1mm  la  the  bctUr,  would  H  run  litfxrt 

[M!7D.]— BallowB  V.  Pan.— na.  auj  brcitUcTamaiii 


luired?    Ha  drum  la' 


[(8S§0,1—BnnBonBattery. -Would  two  BBTueafll*- 

[iSIBl.]— Bnrka  and  Holmea  Cell.— Could  ■« 

iud  reader  glvcnie  adesirlpiloualUieatKiTC?  Howsao 
rauld  ninna  c.-p.  carbon  fllamenthkmp.  and  torbowlinfl 
Uparrlcnlars  of  how  la  eharge,  ba  lanlt 


il  Ignoi 


Do  tl 


-LOSDIMKSSIS. 

[SS383.I— Mariner'*  Conpaaa,— Can  any  re 
[»8!S3.]- Carriage    Whoel«.-Can     any   o 


e  fon 


diameter  ?— COACBUUI. 

[M  JM.]— Blaetrieal.  -Thedlflerenmof  poienii^^imt 
rtclt?')  b>  ; 


a.  aerlee  <S.  Tbon 


[l§3M.]-Zlno  Oyllndere— Will  any  na.l-rkiiu!!l 
eilea  ouUlda   the  porona  po:  i  —  Cl- 


[ta3)(i;.]— Bioyo'e  Bepalra  and  AltaratioDc.- 

Will  any  oI'-Dun"  kindli  gin  me  evnie  tntanuxiH  w 

Kakdiler!  It  bu  Bolni  bulla,  both  wbcela.  W'ljd  aaw 
IHUta  are  ueceuiry  ?  I  bare  a  fiont  wheel  rubber,  bai  H 
-  '-  -wo  piece*.    U  it  poaalbla  ta  make  two  lafe  jaisu  la 
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.1- Divorce. —TO  i 


D  It?  h»  bud  four  cblldien.     Tliens  noold  be  no 

und  hife  to  Mtand  tba  trlsl  pBrKiEaitf  !— W.  t. 
I.I-Sciawintf.-Thuiki  to  Mr.  WeWwood  /w 

W.  ij.I.' 

I.]— ReailTATlng  I<aiDp  Befleotora ,— I  hi»« 

irnlibecl.    1  ibonld  be  iaa.-\i  DbUgxd  U  »iiw>i>e 


'-]-  LeydBii  Jars   fl>r  Wimahnrst  Ma- 

I  lir^c  Lejdcn  JMsUun  ^e  llin.  michliie.iuid.lt 

'cr  It  Tell  u  tbe  Dew  kind  ?—lKDLXTIOH. 

.]-Spark  OoiL-TUl  mjom  i.ho  tau  biia  lo  do 

iODDcMei  (0 1  tin.  inrk  odU  witfaaut  rlik  of  Injurjr  ? 
irmanirpliil-iiMblDhronimtM?— WDUCTWJI. 

(.]- Dynamo.— To  "w,  h.  B,"  Cotbstbt.— 
I  klDlfy  gtTemeqiBDtlUei  ud  liin  of  wlrei  to 
l^DBDio  nltb,  Onmme  wiminre.  Siio.  dtam.  sod 
i(,  « tth  riieet-lran  rlogi  Ills.  d«ei>>     The  F.U.-> 

pr,  etoept  tb»t  then 


I.]— Iiantern  Iians.— 


I-]  —  StiSbesB  of  Cast  -  Iron  Steam 
lor».— Taking  i>  Ttrttcal  ojtinder  o(  MiiodeflnllP 

itt-lTUD,  takiliig  >  dliHt  nodolis  oC'iluUdtr  = 
Xi,  KDd  B  tmurena  niDdDliia  ot  eltitlcjty  = 
1 1  Unalii, "  Hit,  hlnii  Deeign  ").  ud  mlgblug  oaalh. 
If  Inch,  will  lome  nudei^lii^lT  Mil  me  how  mocli 
le  diitoTttdbjltiflTQ  weight  whan  lAldoQ  [t«alde 

Jcjlloderlilo'teTental:  hot  I  not  tokoow 


l.]-To"P.B.A.8."-W 

■  he  £ood  eooLi^b  tu  indlciite 
ible  me    lo  IsIclllgrBIIy  ci 


«  ol  >iilUblo  books?— J .T  H 
I.]- Type  KotaL-WUl  h 


nliig  caatyaa]  u-ilb  [be  old^-VOLT. 
I.]— BoUsr.— WOl  ttrnt  raider  ol  "Onri." 
inult  boiler  woTk,  Undlf  gire  mo  th.  o» 
onioltheimtUotiiHuilUbla  (< 
t>».riiitf  ?     Tiro  sfUnden,  Iln.  dL 
1  ant-Kiir. }.    Boiler 

■uefMjj-  ?— am  ET  Laboiu. 

.]— ntlzlng'ICachine.— ItaiTelugiqomntltiei 

■calB  to  mix.  [a  iL  powder EMtndlllon.    lb  tome  ciarH 

nsee  lDOowt.oT».uidpeTbiit]i»CTrt.o(»uither.ud 
r  BUplhf  r  togethiT,  ud  all  mint  be  miiai  ihotDngblj- 
A>  a  >Dt«rlbcr  tcDin  the  BnC,  wtU  lome  of  our 
ends  >dTiK  me  the  be«  Mud  ol  mv^hioe  lor  the 
.»inl.t(iiolobjfctioml 
EkDicb,  wllb  lull  [uil 


irkliidEdl 
I  ud  dime 


■I-Kaetc  Lantani.— 


.]  -Paroxlde  of  Hydrogen.— Will  nn 

ie  ot  h}  jiogcu  ou  a,  liuse  eoala  ?— AJIilTi 


[tSSU.) -Force.— Will  aome  re*du  klodlr  glre 


[teiM.]— Snlplutttt  cf  Heroxiry  Battorloa*- To 


plo  Ikmp 


7  from  tb*  nafd-np  nlphulo,  h  thi 
?m  to  deposit  ItieU  on  the  dnc  plkt^d  I 
dlBenoce  U  I  umaged  tbem  u  v 


[9B3U.]— Orsan  Blowlnr.-Citi  uiyo 
a  whkt  tutck  nnmben  "  Orgui  Blo^iof  T 
Velffhu ''  hu  been  treated  itpOD  ?  I  wliD  t 
relgbtwoaldt ---.--. ■  - 


knoff 


not  coDBlilcred  practlclple  wltb  rvgard  lothe  or»D;bqt 

[Maoil.]-BaromOtor,-Can  uyoae  tell  mo  whetl 
there  Iq  eoj  rule  u  re^fardi  the  leiieib  of  the  sfiiuM  tube 
BablDFt'i  baroiDeUr,  the  dreDrlption  ot  which  appe&red 

id'like  t( 


[tSII)7.]-~FToatlnff  OlaM.-CaD  ut  ot  ronr  readen 
icid  or  other  prepantloD  ?     lam  acqualoted 

[113308.1— Lenarth  of  Str^p.- 


[BS308.1- 
Iciigik  o(l 


ofn 


Liquid  Oarbonie  Add. — At  n  recent  meeting 

iven  hy  ons  of  the  speakers  aa  to  the  usoi  snti  the 
jiLnufaotnre  of  liquefied  oar1>onie  acid,  which  ia 
Qg  quite  aa  eiteniive  buuness.  The  idea 
Bg  tanken  vesseU  by  ita  meani  wu  spoken 
of,  but  it  was  stated  that  this  notion  had  ni>t  been 
auecossfullj  cUTied  oaL  It  ia  wdl  known  that 
Kmpp,  at  Esicn,  employa  liquid  oubonic  iLcid  ns  a 
aeina  of  eierciaing  great  preaaure  on  atoel  csat- 
inga  during  wliditiciitioD.  Another  nae  ia  that  of 
rcmoringuie  outer  riaga  from  condemDed  ordnani^e- 
Ei^ierJiiieDts  were  made  at  Easea  by  wi 


cooling  the  inner   tnlje 


...  a  ot  i: , 

acid.  Complete  anccees  wu  obtained,  the  inner 
tube  contracting  ao  much  that  the  outer  rings  could 
be  eaaily  removed.  It  noa  mainly  awing  to  the 
impruiementi  in  the  metbod  of  manufacturing  the 
liquid  dioiide  which  were  worked  out  at  Baaen, 
that  ita  ayatematio  sapply  on  a  Dommeroial  uiale 
haB  been  developed,  fint  by  the  firm  of  Knhnheim 
and  Co.,  of  Berlin,  and  later  by  a  company  which 
has  taken  up  their  'buuneaa.  It  is  being  lirgcly 
used  in  the  preparation  of  aoda-water,  ie^  and  for 
forcing  beer  from  the  coaka  in  the  cetlan  to  the 
taps.  At  preaent  the  company  are  delivering 
eighty  bottlea  per  day  of  liquid  acid,  each  b-'ttle 
containing  B  kilogrammea,  and  coating  Ids.  Tills 
daily  man  of  act  ore  ii  equivalent  to  330,000  litres  of 
gaa.  The  bottle*  are  of  wrought  iron,  and  are 
tested  to  250  atmOBpherca.  Solid  carbonic  acid  u 
made  by  allowing  the  liquid  in  a  container  to 
become  gaseoni,  and  msh  out  through  an  outlet, 

portion  of  the  gas  osi 
of  the  bag ;  but    ao    much   heat  is  alworlied  t 
another  portion  aaUdiiies,  and  ia  caught  in  the  ha| 
like  anow,  which  can  be  made,  by  pressure,  into  i 
aubsCancc  like  chalk. 

Poiaonoua  Caviare.— At  a  recent  meeting  ot  i 
RuFiian  Medical  Society  eome  obaeivationa  wen 
made  in  regard  to  several  poisonoiuvarictieeof  Gah 
espeoially  three  Aaiatic  apecies  of  Schistothoro! 
and  the  Japanese  Tetrodon  inermia.  It  seemi 
that  tho  rues  of  tbeae  fiihes  retain  their  poisonoui 
qualities  for  a  long  period ;  in  one  of  the 

' '~    made     a     portion    of    roe   that  ha 

'ed  in  atoohul  for  aii  months   wae  c. 

:se  to  eat,  with  the  eXeot  of  killing  tho 
m  half  an  hour.  The  symptoms  of  tbe 
poisoning  conaist  of  vomiting,  purging,  aynr^ic, 
tencBmnB,  cramps,  and  dilatation  of  the  pupil,  fol- 
lowed by  collapae  and  death.  Apparentl)|  there 
guarantee  that  the  roes  of  theae  poiaonoua 
may  not  find  their  way  to  tbe  Donsnmera  of 
:e  in  tbe  ordinary  courae  of  trade. 
MESIEB,  of  Paris,  electrical  engineer  and 
iclor.  has  purchased  a  large  property,  Rue  de 
L'hatcaad'un.  Paiie,  and  ia  rebuilding  it  on  a  new 
■iU  sell  electric  light  to  all  the 
lodgers  in  the  honae  ata  reasonable  rate.  It  ia  Iht 
Srsi  time  this  apio  tialion  has  ever  been  tried  in 
Piris.      . 


addresseil  to  J.  FIHBCE,  lugley  Bouse,  I 

DOCOOLsnc— Br  w.  i 


While  to  play  and  rai 


BaLCTIOH  TO  U7. 


■a  ifacninio) ;  to  DOr,  by  Lick  sai 
■1ad;oamutDnd»«8a[torall,  Tbe 


AHSWSRS  TO  CORRESPONDENTS. 


EIKTS  TO  C' 
1.  Write  on  onaaldeof  the  r«peron3y.«od put  drawlngi 
v  lllLBtratloiia  on  sopante  pLeocs  of  paper,    f .  Fot  tltlea 

)querlea,uid  when  uiswerlag  quena  pot  "'"" *" — 

I  welt  aa  the  tltln  of  the  queiiea  to  whli 
tfer.  I.  Ho  charge  ia  made  tor  ImerUng  la 
-  repllea.    t.  Letters  or  queries  askdiw  to~ 


mannfactartn  or  eoimpoodealB,  or  men 
artlolfli  can  be  parohaaed,  or  xepUea  giving 


tools  0[  other 


.  .    b*  liMited  enwpt  H  adratliBiaeata. 
lueatlon  asUng  (or  edQaatlaiial  —  --* — "'■-  '"■ — 


.ISO 


—  , —    -  letters  KOt  to  oom- 
1o  tbe  Xdllor,  are  not  torwar£d. 


Atteutloa  Is  espoolallT  dnwa  to  bint  No.  4.    The 

Kce  devoted  to  lettera,  qusla,  and  n^llea  la  miant  foE 
general  good,  and  It  Is  not  (air  to  occupy  it  with  qtlea- 
tlons  sDcta  as  are  Indlcklad  above,  whish  are  only  li  bdl- 
Tldoal  iotsfeit,  and  whloh,  U  not  advertlsemuti  in  them- 

—  ....  . .._    _.i^  i^j^     j^  "Siipenaj  Sale 

I  o(  obtaining  such  Inlonna. 
wmawUth 


Tbe 


follnwlci  are  the  Initials, 
WeUocsdaj  OTcalng,  Deo. 


Ic,  of  le 


.  to  hand  up 


J.  KMroc— O. B.— 3.  K.  Peal, 

iiemaDik'n.— New  Subscriber. 

P.    0,    Hornsej,—' 

Snt  Toloclpedo  or  daody- 

e  pp.  SB,  IW,  3M, 
Stales.  (See  p. 
Ice.    Uafeenwill 


S7a.  Vol,  XXXV.)— iHqDUlKB,  1 
B3.No.  1,U1».    Enow  nothing  ot 

BUpply  tint.}— BMOIir  LAMI'.     (mci,    lumu    ,i^ 

■re  that  tt  is  dry,  and  tlieii.lf  It  Is  proper!]'  Irin 
IamnwillnotnDoke,)-I!IKANDpAl'GR.  (Itis 
by  aissolvlag  tin  In  liydrochl«1a  add.)— Sai 
HIDK«,  iaeetbe1ndl«t,arp.ua.VDLXXXIV. 
..  ,    — — . .LiiTfrBiOY.     (U  yoo  moan  li 


»  lib. p 


(If  11 


actebt  c 


ould     almply     bang     !rom     Itae     Khcgls,     aud 
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ua     ~  parpftuol    molioa 


CABir.    ill  yoa  tuul  J 
Utniti.W.,  Bmmhop 


to  aaj  ODe  adTerllalDff 
drjing  the  ^lAUne.    Ci 


bmn  Irrqilclilly  dim 
»  Induiw.)— L.  U.  . 


-waoiea  mould. 


-i.  ^Grtcnirood's  ■•Turofrs'  Bnii 
lefnl ;  biit  jou  wUl  And  a  lilt  ol 
rt'a  CLlaJoEue*  Gr«t  Joolaoa- 

__, LCI  to  pLecod,  uid  ao  1a  remaTf  J 

btUom   !«   dij.    Yon  can  puKbue  inucb 
oneaiwr  Iliu  jou  «d  raolie  ODe.)-F.  0.  L    (We  da  luit 

pnymeiiC olB Ksroh  !«.)— Lkub B.Puwei.i.  (Bh 
If «.  A.  A  qoerv  will  be  Inurrtf  d,  but  it  In  doubl 
ftfljthlflff  HtMactorjF  «1U  oome  of  It.  We  bvlici 
|U  !■  inTKHkblJ'  UAd  f<iT  rnetiDK  witb  ftcld ;  diE 
■■  Jim  BKji  Alwm  mulUnf  la  t  mora  or  Ich  pi 
■■rfK«.}_-B.  A-l.  (The  ioMnlon  ol  mcb  ■  qmrj  • 


peed  olthi  bnC>-JDl 

«c  pp.  iM,  rr,  m  tttiv 

•Mfa  tuTB  been  nconusetidtil 
lectett'i  "AitrmoiBj   without 


S«  ladlcfi.    BoVm 
but  probably  Sli 


amiiutloii  toi  k  "  dvffTH  "  of  eloc(rli9Ll  en^crr.  Anyou 
oaa  append  each  a  dcrignatlon  to  blj  nnoie.  A  know 
ledge  of  the  slutUi  li  gtti^nl;  not  DHMBarj.    If  bo  ( 

Pluborr  TnobBinl  CoUegB.  Full  puUmUui  cu  b 
oMBlned  Imn  Hr.  FUUp  Uignui.  fjlnctoi  ol  tlie  City 
ud  Onlldi  luUtnt*,  Qratiuit  ColleBD,  K.C.  Or  he  cut 
MtesdMUia  OeDtnlIiirtltatlDO,IlxliLtdtlon-iwd,B.W.) 
•F.W.DOBa  (are  ttaa  Indioea.  Hoc  1,0U,  I,IH7,aDd 
BUT  pbtcci  In  bmck  itdama.)— Ajutedh  Jack.    <U 

— JOSK  eHim,  Jdn.  (OIted  numy  timeL  II  la 
llioBriBB Jonr  larli,  glue  ooa,  ud  *hltiiig  aulBciaul  to 
Mloui.  The  Ink  li  mids  br  dlHoliiog  nnillne  In  idcohol 
OTKBticKiid.)— H.    IDrawlDga  -' " '--'- 


Bdbbciubiii.    (We  r 

likeh  to  be  traUl^Md.  3.  The  pnncH  minUooed  en 
food  mttft]  lo  be  nude  from  phosphorctlfi  one,  atj 
leoldad  niMWttO— 7oUHa  SaonLIixii.  {We 
nfn  70a  la  the  lodloa,  or  to  ■  teitbook.  JHreetlo: 
nukbu  IndDotlon  eeOt  h>Ta  been  elTca  wj  mimj  tl 

•eed  Ina^ljrliig  *  dnnll  a»ka  to  ciub  of  the  >bc  p 
but  jDO  on  chUj  unnge  lo  tbat  when  the  wlad 
mrrnitltlaiiitv  opened,  the  tut]  will  dbg.  Yon  wl 
Initotloni  ki  Nol  W4,  tar.)— Z.  Y.  Z. 
uu  iiiwuie  one  of  Mr.  Intlmsr  Chuh's  Tna< 

r.  z.   (Intjpe.) 


TERMS    OF   aUBSGBIPTION. 


l6CUe,iiiU  ;  u  FruKa  of  Balciimi,  13>.,  or  Kf.Hc.  :  lain 
{Tl»  IMbdlilY,  Ih.  3d.  !  to  Hnr  K^uid.  ijiq  tiipfl,  thm  <V 
iBllH   IWab,  Nun  BnlU,   Kaul,   «-  IU17  af  Ibe   Annul 


arilBvj  atwaiiapflT  poal,  bu  mut  ba  nbltud  fn  At  tJia 

«Il>U>,  in  anlMaal   u  nsalia'  ni>D<rUD'!l^°br  ItaV^M 
Mala  hs  Ua  nraLUH   UCEANIC.  h  tha  nW  si    I  dull 

■luCl^MiJaj  jlM  Iffl^  Em^^^hllaUliI  'o^l 

laoalanarll^neaJ^^  tha  i^WKiTb.    II  taikSubi^ai 

nil''.',  xixi;  iiiri.,    uciriL,  'iiivul',  xiiii 

aaUararBaiiai«aat,or  UA  aaalu  poat  fraa  frw  thavSoa  (auapl 
Ulai  amsbtn,  wtl^  an  U.  aa^,  or  |aat  btt,  HL\ 


Hollomty'a  FiUi  — Theaa    nUi  cl 


■niilmllH'Hpar.Hl  «■  Uiu  Indii  > 
hid.  ^na  li  alH  ipwiliUj  iBTlud  to  suka 


HOIICi:  TO  SUBBCEIBXES. 
CEAaSXB   TOR  ADnSTISINO. 

ThLrtf  VTardi  t    1 

(HI  ri(a  Adnnbauanli  Fiti  ShllllDii  fsr  tha  lint  41  ■er^ 
rwuda  Id.   far  haa.    Fancnrh  adTinlaaBHBta  0«a  HblUlaf 

I«  Ihu  FI<a  BbllUsn.    SaduMd  unm  Isi  aFilM  of  mara  Ihaa  t 
I .1 1 ^1 — •  —  urUtman  to  Ihi  FibUikii. 

For'ilTaiT'liiHMdIol  ^iht  •iiiU  '.'.  ','.    i    I 

■D^r  in  till  "  Sii>iaB*  9a]e  CaluioA.'*    JJ]  ■dtarUBauamlo 

bllibcr  wauli  bs  fntahil  if  a  F.0/1l  unld  te  ■wTav'  Dot 
hTK.     Sump,  bgwinr  irriTrrmkN    lulfpiia;  lU-FO.  "wr  ba 

■A'loaJS^Vtb'o  ft3tairi«  WJaTVaiJS.'"  ' " 

OtTB    XXCHANQB    COLUUN. 

Tht  ckarse/or  Exckamji  Sutku  is  3d,  Jor  Ihtfint 
24  iwrJi,  ami  3d.  Jot  tctry  luccteding  S  loorifi. 

QoOdValuO  Offerod  (cuh  or  inatniseiite)  far  all 
ittm  Dapol,  Cli'iiliHtniDC  armr  BrtUih  ausom.    EuaUlabi^ 

Borse.pawer  Yertloal  BnffliLS.  P^^p-  centrlfngil 
D  TUbbbk    will  aicbatiE'.  lur  ualsl  buk-f  K>  Utba,  ar  idt  u>o- 

G-OB  Bnffine. — I  have  n  one-man-power  Dorrington^A 
aa  Enf iDa,  uiw,  Atfd  [:oniij]flU  witb  ira-  bac,  l^nltlnr  jet,  Ao,, 

I  banfota  fewKewand  Beoond-handSbiger'BBIedlLim 
atnab^Qdeblll.  Ifant^beiEcr.    Kapalninf  all  Unda.' 
Wanted,  leeoDd-hjuid  ViolODOello  la  pining  i.'oudl- 

Flatae.— Homo  of  Oommani  Lobby.  IMB ;  FarU,  laeT ; 
Bd^bqjfb  L  poTfacl.  Wbata0*mF  UaflD  LuitarnaDd  tflldoaitra- 
famiL— a.IUA!lin.Clfl*«laiid  Villa,  Jamea-afvaL,  OxIoTd. 

Two  ibree-biTDrr  Glau  OhkndelierB,  may  be  nwl 

Fint-cliu  Iisntaiii  TTaiiaDaTenolQB,dlrert  pliiio- 
™pai|'lfln™jla^™nri«^W!-,M''SlJ';  W^Sul^ 

A  Bargain.— Hin.  centre  I.atll6.  quUo  otw,  screw- 
OffaTa^raLta,J,Tlctoria-ttnab,  l^otAi. 

Kodel  IiOOomOtiTB  wiinttd.  WIU  bItb  new  oporallc 

Wanted,  gocd  Klcioaoope.  Wilt  exchange  good 
Want«d,  Model  Bowlne  Boat  <no  nbblih).  WMi 
Carpenter'a  Tool  Oheat  aaii  lereiml  iecoDd-bud 

tin.  AitronoDilul   TeOaKNipei   with   Sodci,  Bulc 
Lani.  TarreiQial  anil  t<ni  A«tn.  Kjvplaiv,  In  Btaada.    EichanBa 
for  Phoioffrapbio  tMUPcm  aad  Apfaimuu  to  Taloa  mj  /ll.— VTll. 
UA.neq.4l.!lai^d]Brj-4tr«t,BlacklnirTi, 

Tlolln.  by  HopI,  cmt  Wio.  :  loop  ninoh  fmprorad  ainee 

WaiDted,I.eolftni)tie  Battery  Knd  BellBi 

cbaDferoTFhDtiVnphlaaaUlDt  JCachlmaaDi  ^^rit  Iaeb^, 
dac— BOTCB,  rS,  CUU4b-t»d,  Clapton  Fark,  LoHtoo. 

England'!  PhotOiTTapUo  Dkrk  Tent,  leail. 
c  N.,  il,  SL  jZho'-hbiI,  Timti^  Walla. 

Wanted.  Wx  Kedals,  daM  IMS,  and  earUei 

Wanted,  lAthe  and  caih,  DC  what  oSen  tor  Meteor 
ited.  abnt  UtU  of  1  or  Un.  Ii>»OiW  BaltllH- 


Tieadle  Fret  H&ehine.  B»d  ai 


1«  S™.  .1  14i"pao"ll/or  M«h..i«l  Appafa. 

Lathe,  b«k  an 

^Coll.  aland  Mi^ 

^dTJ^SS^iiir^tJ-"^ 

WBat*d.lju,ter 

^S'SSi£. 

Nlokel-PlaUn 

^-Complete  Appamtn. 

)laurod. "  Teem  JTan  Tara  to 
lU    dilln,    1 
One  diaen  pre  nii^Iigl  iflTer  Taaspooni 

ICO  yanls  Venetian  Blind  W«b.  eich 

laO  goad  strong  (Land,  half  ilAadArd.  and 
lua  Ttiaa.  far  hoa-valar  pi  piBi  or  anything  aaat 

SUn.  Bioyde,  ball  beatlngi  both  vbeela 
Id  ninn  boarino.     lirbvifF  althar  anythliK  na 

Latlie  Wheel.  i-ap«od  turned  rot  la- 
alj'.-D.  a,fl.  Conn.  Haball^tnti,  WalTvrhainpaoik 
'En^Bh     MoolUWtlo,"    Vela.      XX3 

lla.9]»rk   Indnatloa  Ooll,  and  I  cell 

KichnDge  HorlBontal    Sngina,   31d. 

Mechaaloftl  Oriuinatte.  almost  ne 

ABtrnaomlFal  NewioDlai     Telesoopa. 
im   "'^a  mbbUb.'  dHnat  41,  Iwt^creit,  aHdi?nt 
Double-barrel  Air  Fnmp.  coat  £7  lOi, 
Knrical    Olgrar   Oablnat.    Marl''    l- 

Steam-Preastire  a«aBe,  Blpcirio  Bell, 
30  rieeea  of  Colonred  DoalgoBd  Olaai 
OlearluK   Otit.— Otten  (or  the  aboie  w. 


THZ  SIXPENNT  SALE  COII 


rale  of  Sd. /or 
lacaeding  S  uu 


Motor   Oaatlnn.     maierLiIi     for    ElM 

Varlalile   KeBlstanoa  InoandaBcenl 

Standard  Ohm,    u  bni,  ctniper  poln.  f 

WimihurEi   InHasDCe    Maofaine.— Sc> 

meter  Oarda.  InipioTei  la:  tu 

Write  Icr  Xln  R-.  Mendham.  and  Oo-'i 

Bleotrie  Depot.  10.  Deansgnt^.  Hanetaeitn. 
■naat  Plaa,  I.'Ci    IlaoWa  Etiu,  u.    lojunlau  Uali.H 

New  Cloitnted  Price  Lin  nl  8crSin.BE 

Fretwork.— OitaJogua  of  rnrj  retiniaiie 

lOOFoTelKnStampa.  in^^lniing  naiunl 

Haid    Vnloanlaed     Pfbro   for   >lAen<' 

Hard  Ynlaanlaed  Fibre  for  all  ktndi  of 

International  InwentlonB  Bxhihl 

^T«a-~Tbe  Blu-kand  the  All-woandBah 

FUningjMlMO  -  la 

Pot  Model  War' 
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HECENT    IMPEOVEMENTS   IN    GAS- 
ENGIKES. 

THE  gToat  trinl  to  detccrains  the  Talidity  of 
oertain  sui-ciigiDe  pntenta  will,  vhea 
inall;  nettled,  bavo  nn  important  inlliieiice  on 
Che  detTelopmcnt  of  thnt  uoefal  luocLmc :  but 
in  which  direction  it  ia  impossible  to  ^y  at  the 
time  of  writing.  The  InTentionn  Esiiiliition 
diacIoBed  the  fact  that  many  mind^  hove  been 
engaged  in  the  work  of  improving  the  gaa- 
aagiac,  and  the  Patont  Office  record*  iihowlbat 
there  i;'  at  present  (that  ia  within  the  liutt  two 
or  three  years)  qnite  n  hoat  of  applicant'  for 
patents  in  connection  ivitJi  gas-cn^ines.  Many 
af  the  applications  refer  only  to  modif.cations 
in  details  of  well-known  types  ;  but  cither-*  are 
radical  departures  from  accepted  practice.  For 
ioatance,  OS  agent  for  a  foreign  ii 
L.  A..  Oroth  pati^ntB  impmvemeuU 
motors,  which  censiat  in  forcing  e 
air  and  gan,  by  the  motion  of  the  working 
piston,  qaickly  into  a  hot  chami)"r  nntil  the 
Biitnre  in  ignited  liy  the  combiiii.d  li^'.loii.  of 
the  compreBsion  and  the  heat  of  th'.'  walls  of 
the  chamber,  the  expanxion  resnltinj^  from  tJie 
etploaion,  or  rather  xndden  combustion,  of  the 
nuitore,  being  the  driving  power.  The  regula- 
tion of  tie  ignition  at  the  precise  moment  of 
the  dead  point  is  effected  by  a  valve,  which 
admitfl  more  or  leas  combnstible  matter,  and 
bj  another  which  regulates  the  heat  of  the 
cylinder.  Hr.  P.  M.  Justice  patont«.  as  the 
agont  of  a  foreign  inrentor,  an  automatic  g&e- 
aioWr,  in  whic*  the  igniter  is  rendered  incan- 
descent, and  explodes  the  mixture  as  soon  as 
the  velocity  of  Uie  incoming  gas  is  diminished. 
After  the  e^loBion  a  vacnum  is  formed  which 
draws  in  a  frssh  oharge  of  gas  and  air.  and 
the  parts  haring  returned  to  their  former 
positions  the  ohargo  is  again  ij,'nited. 
Amongst  the  more  novel  and  most  re- 
cently completed  devices  ia  u  comjiound 
gas-engine  patented  by  H.  P.  Holt  and  F.  W. 
Orossley,  of  HonohOBter,  in  which  the  [lossages 
for  charging,  igniting,  and  exhausting  are 
governed  by  the  movements  of  what  its  called 
the  high-prassnre  piston,  without  requiring  the 
Domplication  of  a  separate  slide.  It  wonld  be 
impossible  to  explain  the  arrangement  of  thi» 
engine  withoat  diagrams,  and  we  most,  there- 
fore, refer  those  interested  to  specification 
I5,3il,  imi.  price  M.,  for  detoiU.  It 
anffice  to  say  that  the  invention  appears 
an  ingenious  attempt  to  adapt  the  compound 
principle  to  gas-engines  by  allowing'  the 
panding  gaFies  in  the  smaller  or  higb-pre^s 
cylinder  to  exhaust  into  tie  large  or  low-pi 
sore  cylinder,  which  process  of  exhaust  induces 
the  How  of  a  fresh  supply  of  gas  and  air  into 
the  high-presBttre  cylinder.  Another  novelty, 
patented  by  A.  Davy,  Sheffield  (13,2G4,  IHK4, 
tkl.],  conaiatfl  in  the  nso  of  a  stoam  generator  in 
combination  with  a  gas-engine,  in  order  to 
effect  economy  by  utilising  part  of  the  heat  of 
eiplosion  in  the  gas  chamber  to  convert  i  " 
into  steam.  The  eiploeion  chamber  is 
rounded  by  the  steam  generator  or  i 
chaml^r,  and  a  portion  of  the  products  of 
bustion  are  aina  exhausted  into  the  generator 
and  intimately  mixed  with  the  eteam  formed 
therein.  The  mixture  of  steam  and  rradacl« 
of  combnation  thus  obtained  is  naed  for  work- 
ing  the  piston  on  its  return  stroke  or  foi 
driving  a  piston  of  larger  area  in  another 
cylinder — thus  producing  in  two  aeust 

Eund  engine.    Another  patont  which 
ve  Mme  promise  of  snooess  ia  that  of  E.  J.  C. 
Welch  and    R.  C.  Rapiar   (a.fiis,  1884,  "■" 
which    refers    to   an  engine  of   the  ty, 
which     the     gai     is     bamed     quietly    and 
coatinuously    under    pressure,    and    the   hot 
prod  acts    are     from     time     to    lime     passed 
into  the  working  cylinder,  where  they  impart 
motion  to  the  piston.   The  snction  and  deliver; 
■•alves  of  the  gas  and  air  pumpe  are  so  c 
structeil  that  when  upon  tlioir  aeate  the  pu 
pistons  can  approach  them  so  closely  that  cii 
ance  is  reduced  to  a  minimnm.  while  in  oi 
to    vary    the    amount    of    air    and    t'^'-' 
livered    by    the  pumps,    the   auction   or    the 
delivery  valvaa  are  caused  to  remain  oiwn  for  a 
certain  proportion  of  the  stroke  of  the  pump 
piston  when  in  the  ordinary  coDrse  of  things 
they  woald  be  closed,  or adlrect  coiumonication 
may  be  made  between   the   two   ends  of  the 
pamp,  which  is  kept  open  during  a  variable 
p»rt  of  tile  early  portion  of  each  stroke.    The 
j[ag_aad  adz  aie  ieJireisd sepai-aU:ijr  into  the. 


furnace  of  tie  combustion  chamber.  The 
bnmers  consist  of  a  tube  closed  at  one  end  and 
open  at  the  other,  suitable  openings  being  made 
'  the  closed  end  for  the  passage  of  the  gas 
0  the  tube,  and  narrow  silts  or  rows  of  holes 
made  lengthwise  of  the  tube  for  the  admis- 
n  of  air.  TTie  olosed  or  gas  entrance  end  of 
the  tube  ia  fitted  closely  into  a  hole  leading 
nw  the  pas  chambers,  while  the  body  of  the 
lumer  e.itends  through  the  air  chamber  and 
tut  into  the  combustion  chamber,  it  being  made 
.irtight  where  it  passes  out  through  the  air 
cfaagiber.  niien  at  work  thegB«  enters  through 
the  end  of  the  burner  and  mixes  with  more 
air  aa  it  passes  along  through  tie 
perforated  tnbc  tiuiil  a  point  is  reached  at 
which  it  can  commence  to  bum,  and  where  car- 
bonic oxide  is  first  formed  by  the  initial  com- 
bustion. As  more  air  becomes  mixed  with  tie 
carbonic  oiide  it  ia  converted  by  farther  com- 
bustion into  carbonic  acid.  In  order  to  regu- 
late and  maintain  a  continuous  combustion,  a 
qaantity  of  broken  pieces  of  fireclay  or  other 
refractory  material  is  placed  above  tiebamers. 
To  reduce  the  temperature  of  the  products  of 
combustion,  they  are  mixed  after  combuEtion 
with  an  excess  of  air  or  a  proportionato  quan- 
tity of  wator.  which  is  converted  into  steam. 
In  starting  the  engine,  gas  is  turned  on  from 
u),  Bitd  air  is  admitted  through  open- 
__„ .  ___  the  bottom  of  the  f  nmace  so  as  to  heat 
the  broken  fireclay  and  coUs  containing  the 
wator  to  be  injected.  The  air  and  gas  supplies 
and  the  outlet  from  the  fomacearethenclooed, 
id  wator  being  admitted  to  the  coil  by  tnrn- 
ig  the  engine  a  few  times,  or  by  a  hand  pump, 
anlficient  preasnre  ia  generated  in  the  combns- 
tion  chamber  to  work  the  engine.  W.  J.  Hill, 
of  York,  patents  a  method  of  cooling  the  work- 
ing cylinder  by  circulating  air  iu  passages 
around  it,  which  air  is  subsequently  used 
admixture  with  the  gaa  to  produce 
explosive  mixture.  E.  Capitaine  and 
Brunler,  of  Berlin,  patent  C7,.-)0U,  ISSJ, 
a  novel  form  of  engine,  which  may 
to  on  a  fixed  crank  shaft,  the  crank  being 
.  casing  and  the  explosive  mixture  being 
reyed  Ui  tie  cylinders  through  the  hollow 
shaft.  T.  Parker,  of  Wolverhampton,  patents  a 
device  in  which  there  are  three  cylinders  having 
ns  connected  to  the  same  crossbead.  One 
working  cylinder  having  a  space  beyond 
the  stroke  of  the  piaton  forming  a  combosCion 
chamber,  into  which  the  other  pistons  foroe  air 
and  gas  from  their  retipeotive  cylinders.  G.  C. 
Douglas  patents  an  improvement  which  con- 
sialp  in  introducing  air  in'o  the  motor  cylinder 
while  combustion  is  taking  phice,  for  lie  pur- 
pose of  utilising  the  latont  heat  of  the  dis- 
sociated gas  to  increaae  the  efficiency  of  the 
ngine.  By  adjusting  the  volume  of  air  pnm;)ed 
nto  the  working  cylinder,  it  is  daiined  tiat 
there  ia  no  necessity  for  cooling  the  cylinder 
ith  wator  and  wasting  useful  heat.  Any  de- 
.  ice  which  will  prevent  the  enormous  loss  of 
heat,  which  is  the  greatest  defect  of  gas-engines, 
is  a  decided  stop  in  advance,  and  it  is  in  that 
direction  that  real  improvement  is  to  be  looked 
for.  We  have  thus  jotted  down  a  few  notes  of 
devices  which  may  or  may  not  be  improvements, 
irot  for  each  one  that  we  have  mentioned  there 
are  at  least  a  dozen,  the  novelty  in  which  con- 
si>itH  in  modifications  of  the  mechanical  details. 
In  this  connection,  complication  of  valve-gear 
seems  to  be  a  step  in  the  wrong  direotion  ; 
while  tic  device  patented  separately  by  H.  P, 
Holt  (16,312,  18S4,  6d.),  in  which  the  passages 
for  charging,  igniting,  and  exhausUng  are 
governed  by  the  movements  of  the  piston 
without  requiring  a  separate  slide  or  moving 
valves, is  an  example  of  the  kind  of 
provement  which  will  probably  be  foond  i 
hUCKesaful. 


sniwerE  admirably: — A  camera,  large 
the  size  of  the  eQlargement  rcqiiiTed, 
of  ransiderable  exteniion,  should  be  p 
table,  or  s  lunu  board,  properly  supt 
ring  a  quarter  plat. 


the  lens  should  be  towards  the 

enlarged.     Now  lake  a  small  camero- 

the  lens,  and  put  the  bule  in  the  fr> 

lens  attaclird  Ui  the  large  camera,  am 

le  requisite  heiebt  with  a  box,  or  1 

'idy  to  band— of  eounie,  taking  cart 

ifficientlj-  rigid.    Fiithe  negative  to 

y  the  meani  of  pins,  in  Che  proper  i 

dark  alide,  and  remove,  or  turn  down, 

pull  up  the  shutter.    Kow  plaee  a  pi 

dboard  at  an  angle  of  4^',  so  as  tu 

oven  white  light  on  the  negative 

tioiilBt  to  hsve  the  reflector  large  en> 

image    on    the    foooBsing    scrci 

.uged  to  the  sutisfactioD  of  the  of 


of  c 


:,ald  b 


say 


atrted  in 


le  Una  snfficiently 


lui table  material  a 


a.:Uy  h 


w  put  the  plate  in  the  i 
and  in  this  operation 
necessBrj-  before  the 


couJd,  at  all  ti 


lend  a 


lent^alibcralai 
in  the  developer  ;  for  the  object  shi 
lUt  in  the  tranaparency  every  6'"= 
found  in  the  n^Estive,  without  the  « 
of  veiling  anywhere,  and  to  do  this 
iw  development  will  he  nece 
LD^p&rency    should    show    ns   solid! 

Assoc 


.ilver  bath,  ij 
.he  usual  v 


Of 


fioating  it  on  tl 
>urse,  tiia  it  n< 


toning,  n 
placed  in 


produced  by  this  plan.    If  the  print  I 
fixed  in  hypo  in  the  usual  manner, 
inii   if.   after  washing   and  i 

.,. _._  paper  be  plaeed  in  contact, 

tade  from  it,  a  result  will  be  obtaine 

«t  time,  for  there  will  lie  .i  beauty  in 
uaitive  thai  Ihcy  could  nut  possibly  b 
.!,  however,  the  time  in  printing 
negatives  is  very  mnob  greater  thai 
some  method  uf  making  the  paper 
beoomes   necessary.      Waxing    auswt 


Flat 


r  oil   1 


s   been 


.—Bniiod,  ond    will 

manage.  It  should  be  applied  to  th 
negative,  and  after  blotting  off  the  f  i 
the  albumenised  side  sbould  be  care 


For  those  who  might  object  to  th< 
grain  that  woBld  be  visible  on  a  l'Io' 
two  uthor  methods  are  open.  Tbe 
can  be  put  in  tbe  dark  slide,  and  a  dr 

and  expose  to  a  gas  flame  about  rift.  a. 

six  seconds,  but  tbe  exaot  exposure  n 

mined  by  experiment,  and   develop 

manner — bearing  iu  mind  the  remark 

ment  given  abuve. 

To  avoid  tbe  possibility  of   halati 

the  spreading  of  the  white  portion  u 

I  any  sdjsoent  shadow,  as,  fur  iast 

I  a  mass   of  dark    foliage,   or    th 

idow   into    the    dark    ma»^    berui 

.     rring  the  outline— it  will  be  wi^' 

dry  plate  with  a< 


A   GOOD    METHOD     OF    EMLABGE- 

MENT.' 

ARTISTS  all  agree  that  on  eidarecd  laudscapt 
io  mure  artietie  in  its  eSeet,  and,  at  the  same 
time,  truer  W  nature,  than  a  picMire  of  the  samt 
size  taken  direct.  There  is  a  breadth  and  mallow- 
oess  that  at  onoe  appeals  to  them,  for  there  is  ai 
abicnee  of  the  asaal  painful  sbarpnesa  which  they 
BO  muub  dislike.  On  the  walls  of  an  exhibition 
this  quality  of  breadth  tells  with  pEUticular  foroe, 
for  the  picture  is  not   usually  viewed  with  ludi 


Thee 
iwith  VI 


potasQ  until  a  suitable  printii?'' 
Of  the  three   methods,  the  U 
object  is  to  obtain  an  enlar^ 
be   reoogpised  ai  sucb.  > 
perianosd  ebierrer.     If 
abovt    7)  X  4,    or    amaU,. 
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■rMiapirenoy  not  mora  th»n  13  .<  1"  and  a!)  the 
ipemtioM  are  •kilfolly  performed,  then  I  do  not 
lesitato  to  saj  that  the  finiihed  reault  irill  ehann 
*y  itB  benoty  all  thoge  who  have  not  worked  in 
liu  dueotion  befora,  particnlarly  if  the  oricmal 
legativa  should  happen  to  he  faultless  in  every 


KEiroiNGAND  PUTTING  ON  BELTS.' 

WB  naed  to  bate  a  30in,  rubber  belt,  whicl 
g»T8  US  more  trouble  than  a  whole  mill 
■naht  to  pve.  Thia  belt  was  I  Soft,  long,  aod  ran 
mdMi^in.  binder,  aboat  lift,  from  the  crank- 
Jiaft.  NolaoiogvronldWand  in  thathelt.  Hooks 
r?","?.  S™^  ""*  ""'*'  e""<^  ODt-    The  belt  WB 

6-plj.  We  put  the  belt  on  again,  and  made 
rement  joint.  It  sUyed  there  na  long  as  we  knei 
io  place  ;  Sin,  from  the  end  of  the  belt,  we  cD 
^ro»»,  Uting  care  to  work  aqnare.  Wo  cut  dow 
Jl  the  thiokoeaiioa  but  the  last,  and  BpliC  off  a  nice 

plies  think  and  Sin.  loni.  Neit,  wecnt  back  8ii^ 
urther,  BDd  took  off  4-ply  deep,  leavinn  2.  The 
leWoQt  took  off  3-ply,  the  next  g  and  the  last  1 
Ve  then  had  the  belt  ant  off  in  a  Mries  of  steps! 
re  ID  Miunber,  and  8ia.  long  each.  When  the  belt 
joke  the  last  time,  it  made  itself' too  abort,  and 
iooe  had  to  be  pat  in.  It  was  cut  by  the  abuv^, 
iBthod,  and  fitted  the  end  of  the  belt  eiaiUy.  A 
ottle  of  naphtha  wat  procured,  and  the  whole 
aUoe  thoronghly  rubbed  with  it*  contenta.  At 
le  Bame  time,  the  iplioe  wm  carefiillj  tcraped, 
nd  all  ha!f-detachfld  pieces  of  rubber  earefuUv 
off.  The  naphtha  -killed"  al!  the  grea^ 
rubber.     Rubbai 


ioccB  of  the 


surfac- 


tnth 


F,  .=ry  quickly.     It  dried  ve 

id  coat  was  applied.     As  <iai< 

that  the 


it  "aet,  >o  that  the  fingers  would  not  atici 
It,  the  two  pieees  of  belt  were  laid  togetbe 
in    a    hard    floor,    •□    smooth    iron     (I     ub« 


o  engine  pulley), 

l&rge-tacad  hammer,  n 
Aer  "  ronnding."    The 


_  itly  ianmiered  wiUi  _ 
lich  had  bc«D  gmnnd 
cement  will  ■■  bite  "  as 


e    done     quickly.  . 

Eiched  two  ruwB  of  holea  acrg»  the  edgi 


hamiceting, 


ind  21in.  apart,  and  ^ona  both  edges.  Small 
^jr  rivcta  were  put  in  and  riveWd  rery  lighiiy. 
1 1  over-rivet  them ;  tbey  are  worse  than  oaeleas 
o  done,  and  »on  cnt  the  belt. 
he  belt  must  be  cut  to  leiffth,  and  the  B 
3e  out  after  eJamping  up.  The  easiest  way  to 
a  heavy  belt  together,  su  the  elimp  rod 


encourage 


the    trouble    to    its    origin.      ,-_, 

sedenUry  habit  of  life,  an   e:icesB  of 
loading    and   overworking    the    viscna, 
draining  and  depleting  it,  gout,  diabet 
ohioroiiB,   alteriiigcitber  theatructurp  CI 
tinal  wall  or  the  oonaisWnce  of  its  oontei 
bo  aought  for  as  a  chief  guide  to  the  me. 
It  IB  not  likely    that  constipation  wUI 
thesboten  hobb^  otaapecialist.     Afar 
view    of    medicine    and  it«  adjuvant 
necessary  for    saecetHful    treutment  to 
such  appropriation.     We  are  noK  howci 
the  sphere  of  noatrams.     There  is  in  our  Lime,  u 
anytbing,  too  much  reliance  on  physic-taking  foi 
conatipation.     More  might  be  done  by  approuriatt 
dieting  and  by  inculcating  active  habiti  of  life  than  ii 
now  customary.     It  may  be  nutal,    with  regard  tt 
diet  in  particular,  that  a  free  uae  of  simple  fluid*,  u 
water,  or  taild  mineral  watera,  is  of  distinct  advant. 

S:  in  asaisUng  both  digestion  and  and  evacantion. 
eio  are  also  many  aperient  vegetable  fuoda 
I,  with  the  same  end  in  view,  we  should  like 
in  daily  use  at  the  table.  Almost  any  kind 
'  fruit  and  green  vegatablc  might  thus 

fica-ble.    Vhen.  again,  we  come  to 


be   made  s 
medicines. 


Vhen.  agaii 

_      .   .._]mber  that 

combat  ia  a  complex   u 

e,  mure  than  in  any  other 

on  one  tissue  as  alone  oi 


ably  atlanlt.   ^1 

weliave  atony  of  the  intestinal  muscle  eombii 
itb  defective  secretion,  and   both   but   part  ol 
„  sneral  tiasue  atarvation ;  in  the  gouty  disorder 
elderly  people  tjie  same  eunditions  appear,  though 
doe     to    a    very    different    dysctasu  ;     and     so 
We   may   say   therefore,  speaking   generaJly, 
t  no  single  drug  can  be  relied  on  to  meet  the 
islinal  difficnltj.     An  agent  which  aids  secretion 
ler  of  bowel  or  liver  will  nut  alone  suffice.    The 
long-inactive  muscalar  coat  likei 


then,  but 


A  free  pur 


n  foils.    Get 


It  a  sooond  pair  uf  damps  and  pat 

id    the    surew-clompB.    Sow  put  a 

M  aling  aroand  the  end  of  each  oalside  clamp 
wh  on  the  falls,  and  draw  up  the  belt.  Take 
'm  that  the  rope  dees  not  draw  against  the  bolt. 
■  OQoe  saw  thia  same  belt  cut  haU  way  off  bv  the 
-  e  around  the  back  clMnp,  When  drawn  op  so 
I  d«up-scrcwa  will  reaoh,lhe  falls  may  betaken 
and  the  belt  drawn  up  bv  the  screws.  Make 
splice  as  the  first  waa  made.  Instead  of  ham- 
ming on  the  pnllay,  we  must  have  a  bard-wood 

ai"."/  Vlf^  "i  ?'^"  '"""  ^  '^'■''  ™-  ^''P  >' 
•or  the  belt,  and  let  it  lie  on  the  olamp-aorews 
aie  hammering  and  riveting  the  splice.  -  Gaudy  " 
ts  may  bo  put  together  in  the  same  manner. 
m  maoh  naphtha  to  kiU  the  oU  in  which  thev 
re  Uen  soaked,  or  the  splice  will  not  hold.  For 
Mier  bdts  the  common  scarf  lapmlice  will  do 
ng  one  part  fish  to  two  parts  common  gl  ue. 


tE  TREATMBMT  OP  C0N8TIPATIOH. 

30RT  of  meqhanicallyobstmctivediBease.  there 
arc  many  aliitea  in  which  oonstipation  ia  the 
■t  marked  feature.  On  Uie  nature  of  these 
■rt  from  the  mere  aymplom,  the  possibility  oi 
toment  relief  by  treatment  mnst  i' 
Wv  depend.  We  may  proouro  comft 
■  bat  often  wo  cannot  retain  it  wi 
Wt  cannot  he  reformed  or  eipelled  b,  j._._ 
groingly,  when.wo  proceed  against  the  fault  of 
renow  under  notice  we  mnst  take  account  of 
Bonstitntion  and  circumstances  in  which  it  is 
»od.  By  so  doing  we  do  much  lo  insnre  lie 
"«d  relief,  though  it  may  be  that  even  then  we 
Somewhat  of  complete  success.  A  bowel  long 
»Ont  in  activity,  dilated  irregularly,  with  torpid 
RIi  thiokened  walls,  does  not  soon,  if  ever  re- 
Jfcs  original  tone  and  oontraotility.  The  ilif- 
«~  to  a  pathological  one,  and  arises  fn>m 
—f  ,«»  wall  ss  fimotional  pervgniam.  The 
■~^*  •"  nntain  relief  —  ■-'   • 


iUadon 


be  object  to  be  attained 
habit,    a    milder     remcdj' 
igularly  is  much  more   effective.    To  meet 
irious  neceaaitiea,   perhaps   no    com! ' 
iperiur  to  the  time-bononred  union  of 
with  the  oompound  rhubarb  pill   and  u 

"le  most  recent  miiture  of  the  fluid  extract  of 
Lra  with   the  last-named  drog.     An  agreeable 
ige   of  remedy  is  afforded  by   many  aperient 
mineral  waters.     The  effect  of  these  latter,  however, 
IS  unfortunately  apt  to  pass  off  after  a  time,  pro- 
bably from  their  causing  a  too  copious  inlestinal 

not  quite  similar.  More  strictly  local,  and  cIertl^d 
rather  on  ike  fxoes  than  the  bowet,  it  gives  leW^t 
without  Bu  much  exhausting  the  latter  by  seL:retion 
or  periEtslais ;  while  the  very  rest  which  the  colon 
thus  esuly  obtains  is  itself  a  help  Ui  the  reoocsrv  of 
normal  nutrition  and  mnsenlar  tone.  The  ckiei 
points  which  we  would  therefore  bear  in  mind, 
whatever  the  remedies  need  in  combating  the 
babitof  oortiveness,  are  the  need  for  recognition 


SCIENTIFIC  SYSTEMATIC  METHOD 
IN  ORDINAIIT  MECHANICAL  OCCU- 
PATI0N8.-II. 

By  PBor.  Coleman  Selleq^. 

LET  me  now  give  yon  an  example  of  the  wi 
ing  of  the  acienufio  method  in  actual  practice, 
covering  a  case  involving  calcnlstions  andexpei' 

ment.    Steam  boilers  have  been  — ■"-  '- ■' 

inrpose  of  death-traps  from  ti 
legleot  of  ordinary  precautions  f 
'jth  gn»s  ignorance  of  Nature 
■"'"  ■''"  ibliged  to  step 


the  welf  ai 
made  of  si 
joined  by 


safety,  coupled 
laws,  until  the 
Li  and  dctine  hy 
a  precautions  that  must  be  taken  for 
*-  or  the  community.     Steam  boilers 
eets  of  iron  or  steel  bent  into  shape 
ivets.    As  the   strength  of  the  ea 
.    I  limited  lo  the  strength  of  the  weal 
individual  part  of  the  stmoture.  it  is  of  mom,„, 
that  the  true  value  o(  any  particular  kind  of  riretal 
seam  be  known  bv  aotual  experiment.    There  is  nn 
wav  of  making  the  riveted  seam  aa  strong  as  the 
body  of  the  metal.    It  is  now  usual  to  so  propor- 
tion the  number  and  aire  of  the  rivets  to  the  thick- 
ness of  the   plates  to   be    joined   that  the  metal 
remaining  between   the   rivet    holei  shall   about 
^qual  the  strength  of  the  rivets  that  unite  them. 
In  determining  the   r'esBuro    of   steam  a  boiler 
already  made  can  be  permitted  to  work  under,  a 
odeulation  ia  gone  into  as   to  the  strength  of  the 


the  string  comes  into  play,  and  oiir  present  illns' 
(ration  is  as  readily  □□derstood.  It  does  not  re 
quire  a  very  high  order  of  talent  to  master  tbr 
caloulations  that  are  resorted  to  to  determine  wti* 
strain  will  come  on  this  or  that  part  of  the  boliei, 
and  we  have  to  rely  wholly  on  calculation  for  that 
information.  The  boiler  must  be  mode  mnch 
stronger  than  the  ultimate  Or  breaking  strength  of 
the  metil  to  insure  its  safety,  in  use,  and  to  allew 
for  deterioration.  The  difference  between  the 
ultimate  or  breakinc  strength  and  the  strain  that 
it  is  to  be  snbjecteu  to  in  practice  ia  regulated  bT 
what  is  termed  the  factor  of  safety.  Al!  well- 
ooniidered  specifications  for  stmotnrai  metal  W(<rk, 
for  insTance,  call  for  the  material  to  come  up  1« 
some  established  standard  of  ultimate  or  breaking 
strength,  and  the  amount  of  metal  to  be  nsed  in 
the  structure  is  determined  by  a  factor  of  safety 
specified.  Thia  factor  of  safety  may  be  as  low  as 
four  in  some  cases  of  boiler  and  bridge  constrao- 
lion.  when  the  known  character  of  the  material 
nnnl  warrants  tbe  poorse,  or  it  may  be  aa  high  a* 
thirty  in  the  case  of  matter  subjeoted  to  shock  or 
blows,  ^  in  the  case  of  rapidly-revolving  gear 
wheels.  That  is  lo  aay,  it  may  be  considered  safe 
to  strain  tbe  etrnoturc  to  one-fourth  of  what  would 
cause  it  to  break,  or  :he  case  may  require  that  we 
ilare  not  strain  it  beyone  one-thirtieth  of  its  break- 
ing strength.  The  question  now  presents  itself, 
how  can  every  sheet  of  iron  or  steel  to  be  nsed  in 
the  oonetruction  of  a  boilei^  for  inal&nce,  be  tested- 
when  sach  sheets  are  usually  ordered  from  the  mill 
of  the  txact  size  that  is  required,  and  ia  test  a  urt 
of  such  sheet  would  destroy  it  for  use.  This 
furnishes  me  with  a  suiUble  example  of  the 
acieritifio  method  carried  out  with  ease  and  cer- 
tainty in  cverj-day  practice. 

Steam  boilers  of  toomotives  are  worked  at  a 
ratherhiKhpreesure,  say  120  or  1301b.  to  the  square 
inch,  and  the  metal  now  mostly  used  in  their  con- 
itmctifin  Ib  ateel  of  a  low  grade  as  regards  hardness 
—that  ii,  steel  of  considerable  dnotility.  The  plate 
in  the  rough  is,  when  cold,  acribcd  to  the  required 
site  of  sheet  that  it  is  li>  be  sheared  to.  and  on  the 
shear  line  two  marks  are  made  by  the  prescribed 
^tamp,  one  mark  being  made  at  one  blow  of  the 
hammer  and  tbe  other  by  the  Bame  punch  or  stamp 
at  another  blow,  and  at  any  convenient  distanoe 
from  the  other,  hut  iu  no  ease  are  the  two  marks 
made  bf  a  twin  set  of  ponehes  or  stamps  at  any 
fixed  distance  one  from  the  other.  This  imgi- 
larityof  the  stamping  renders  the  after  matching 
lit  the  strip,  or  coupon  as  it  ia  called,  an  ean 
matter  with  the  sheet  from  which  it  has  beon  cut^ 
the  Bbeir  cnt  being  made  directly  through  the 
marks.  The  matching  is  still  further  facilitated 
by  numbera  or  signs  in  while  lead. 

Tbe  samples,  or  coupons,  are  stamped  with 
wrresponding  numbers  after  verification,  and  the 
*Bt  piece  Eoea  into  the  ahop  (o  be  dressed  to  the 
irojier  width  for  the  test,  and  the  sample  is  then, 
iroken  in  a  testing  machine,  and,  in  a  book  kept 
for  that  purpose,  entry  ia  made  of  every  partionlai 
connected  with  the  test,  and  the  sheet  received  or 
rejected  on  thia  record.  Suppose,  however,  that  a 
sample  shows  a  higher  tensile  strength  than  Uie 
maximum  allowed — namely,  66,000ib.  per  square 
inch — and  that  such  specimen  has  an  elongation  or 
ductility  as  great  aa  can  be  desired,  it  may  be  well 
asked  why  it  should  be  rejected.  In  the  book  of 
record  I  have  seen  some  such  esseB,  and  reference 
is  there  made  to  the  book  of  Ihe  chemist,  into 
whose  hsnds  BUeh  sample  is  anre  to  go.  His 
chemical  test  had  in  all  cases,  np  to  the  time  I  saw 
the  book,  indicated  too  much  carbon  in  the  steel, 
limple  physical  teat  of  heating  and  plunging 


the  hi.  ..,. 

capable  of  being  hardened, 
to  employ  any  metal  that  I 
■Tthecr--'-  •     ■ 


'.  is  not  deemed  wise 
hardening  qualities 
oilers.    After  many 


meaaured  by  the 

■-"1  the  rivets,  and  i 

ber  of  the  rivets 

'Uined  to  be 

^fle^  thia,         ._.._    _ ,., 

>b  of  metal  that  forms  the  boder, 
'bare  the  leeson  of  the  ball  and 


o  measured  by  the  aiic 
md  the  strength  of  thi 
le   lowest  reanlt  of  tb* 


recorded  oi 
brief,  'it  t 


inch  trials,  the  officers  have  oon.^  ™  v.....™=i  u..c 
tensile  and  ductility  tests  as  final,  and  aa  expressive 
of  the  qualities  wanted.  Thus  yoii  see  every  aheet 
every  boiler  baa  its  physical  quality  whan  new 
lordcil.  and  its  marks  enable  ite  after  hietorv  to 
note<i.  No  sheet  of  steel  can  meet  with  mishap 
afterwards  without  having  the  report  of  the  mishap 
J.J  ._  yjp  p^e  that  marked  its  acccptaooe, 
■  or  durability  also  noted.  Such,  ia 
B  account  of  the  admirable  scientific 
n  into  the  quality  of  the  material  used 
I  redoccd  to  practice,  and  so  pera latently 
to  be  now  no  longer  a  subject  of 
This  method  of  test,  however,  is  tbe 
outgrowth  of  systems  that  preceded  it.  Practiee 
and  theory  must  agree.  The  scientific  engineer 
an  lay  claim  to  the  title  only  when  be  ii  abnnd- 
ntl^-  fartiHed  by  sound  experience,  and  has  learned 
?  view  all  things  evenly. 

In  the  speciGcatioas  of  the  Pennsylvania  Rail- 
>id  stress  ia  also  laid  on  the  poroentage  of  stretch 
efore  rupture  takes  place  in  the  required  lest. 
(I)  Bending  cold.— A  atrip  from  each  sheet 
lUst  stand  being  bent  over  double,  and  being 
smmered  down  flat  upon  ilaelf  without  fractifre. 
{3)  Bending  after  being  heated  and  dippail.— A 
rip  from  each  eheet  mnst  stand  being  bant  ov«t 
:>able,  and  being  hamniend.4ainx%»».'«v:<a''Iw^i 
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jiiwr  having  biwD  he»te(l  to  a  Stinging  heat  and 
dipJKii  inw  Olid  water  withonC  sign  of  frnctnre. 

Till.'  brnding  teat  hat  btcn  insiatcd  on  for  wieral 
y<*Tt.  but  the  CGTtaiaty  of  the  ilnctility  te«t  him 
caoiu'ii  thfni  to  make  it  the  final  mode  (if  deter- 
mining the  qaalitv  at  the  ateel  submitted  to  them, 
luorder  to  make  the  bending  aionifomt  as  pOAFiiblc. 
Ihej  adiipted  the  plan  of  lioldiii|;  tlic  atrip  to  be 
bent  between  rigid  jawa,  «nd  striking  the  jirnject- 
ing  eod  witli  a   101b.  aleilge   until  it  is  deflected 

■lul  held  with  toiWB  whilo  it  waii  hammered  do 


dipi- 


anvil.    The  bending  after  heating  and 

pi'ing  WM  added  to  protect  them  af  ■"' ' 

lee  lit  hard  rteetaj  bj 


igninst  accept- 

■' K 


being  annealed,  acoidentally 

manuftotUTcn.  Time  is  on  imporionir  eicmcni  in 
todta,  particularly  bo  in  bending  testa.  An  experr 
giving  tuatimuny  in  a  trial  in  which  the  reliability 
o(  tlie  sieam-enginc  indicator  wan  in  qnestinn, 
aiid :  "I  believe  in  the  reanlt  nf  the  uau  iifttai- 
indicator  whin  I  know  vhriworknlheiiutrmnent." 
The  bonding  teat  i»  grnid  when  yon  see  it  done  in  a 
proper  manner,  or  know  who  diwa  the  bending. 

Hurry  the  bending  of  gocul  uipt.il  and  itniav 
break.  Proceed  wit.i  tlie  binding  rif  poormetnl 
with  cauti'm,  let  it  re^t  a  bit  between  each  blow, 
and  a  Bkilfni  man  can  beiirl  a  iiriii  iiC  brittle  ateel, 
40  that  the  apccimcn  will  >1.  reive  the  uioet  expert. 
It  ia  a  very  enrioni  property  ■  i  nroiij^ht  iron  and 
<twl  (bat,  after  being  atrsinc<r  rilxive  the  limit  of 
«laiitlelty  and  near  (a  the  point  >  i  fraclnre,  rest 
will  rentorv  ite  ttrongth.  The  atory  Ir-  told  of  aome 
tntt  being  made  on  beama  far  litmctaral  work 
btfore  some  iitBeen  of  the  Government.  One 
maker  strained  a  beam  np  to  a  pi>int  near  to  the 
breaking  point,  and  then  invited  the  Jloard  to  ti.-t 
jome  champagne,  aaying  that  be  vaa  vrillin"  to  Ut 
the  beam  remain  under  it*  heavy  loail  nntO  after 
loDch.  ^^'hel]  the  tent  was  rciiunK^il,  a  strength 
was  tthown  that  coold  not  have  been  reached  had 
the  rupture  been  hurried  lo  ciim[Jetion,  and  the 
metal  bad  been  allowed  no  time  to  aocomniDdste 
itaelf  to  the  strained  condition. 

We  have  eoms  to  the  time  now  when,  to  holrl 
place  in  tlie  world  in  competition  nith  olherc, 
idiEiuld  waite  na  llttie  of  our  encrgieH  aa  iwsiiibl'i 
iTuttir.g  .ind   trying  in  any  hap^iazard  wa^'.  and 


leagr  ot  me  world  geneially 
tippl  icatiun  of  the  knowledge 


j^dlcnot 


iflber.cnni] 
and  mnke 
in  iiur  daily  wr>ik. 


OK  THE  DETECTION  OF  ADULTERA- 
TI0K8  IN  OILS.' 

TtfG  chenuool  examination  <^  oili  ia  a  very 
im]jortant    thokwh  nimh   neglectetl  s.r.dy— 
iui.  i.-taul  from  dm  fact   thuc  the  uila  which  cinri- 
nund  a  jigh  price  in  Uie  market  and  arc  in  general 
dcN.and  are  frcqnenUy  adulterated.    The  tempt] 
tioti  to  ululteratc  in  great  on  account  of  the  henv 
incrcaMiu  profit,  and  l>ecuuau   the  wlulterunt 
4tf(«n  very  difficult  of  detection.     The  purchaHcr 
always  at  the  mercy  of  the  oil  merchant,  unlem  the 
oil  be  bubinitted  to  a  chemical  examination, 
former  Conaiil  at  Napleii  reported  tothe  HiaX 
par  tnicQt  that  Immense  quantities  of  refined  cotlnn- 
«ed  oil.-i  ore  sent  to  Italy  fur   the  express  purp« 
of   Kiphiaticaling  the  native    olive    oil,    for    t 
leaauii  that  it  cun  be  brought  lo  Kaples  and  sold 
leaa  than  half  the  cost  of  producing  pure  olive  u 
The  cottoii-6ce<i  oilmiicd  with  pure  olive  oil  is  e_ 
portedt-M.therouuutriea,     The  price  of  fine  salad 


per  gallon.  The  uils  commonly  u;ed  to  adiilterdt 
elire  oil  ace  iutu  oil,  sesame  oil,  and  peanntoil. 
In  the  Korthut  France  poppy  oil  is  uBeilfreqnentiy 
becanse  of  its  chcapnoM  and  neutral  taiite,  and  in 
Proveu!*  honey  ii  used.  In  all  probability  glucose 
ayrnp  liaa  been  tried.  Linieetl  oil,  the  mont  im- 
portant drying  oil  in  the  art«.  so  much  used  in 
vamisLes  and  paints,  ia  vetv  often  auphisticated. 
Bvcti  tl-.e  seed  from  which  the  oil  U  made  is  mixed 
with  other  seeds.  In  India  flaxseed  is  grown  with 
mustarri  and  rape.  In  Hasgia  various  propur- 
Uoi:a  of  hemp  and  linseed  are  sown  together. 
Hampsved  yielila  an  oil  of  nn  acrid  odonr,  mild 
taste,  and  yellow  colour,  iiscdinHu.uia  forboming 
ill  lam^  and  making  paints,  vamiUieB,  and  soap. 
The  oils  commonly  mixed  with  linseed  oil  are 
niger,  cottim-secd,  fish,  rosin,  and  coat  oils.  In  tliis 
uountry.  lard  is  adulterated  with  palm  nut  and 
oiicoanut  oil;  the  latter  is  a  white  fat  with  the 
peculiar  smell  of  the  kernel.  It  was  formerly 
made  by  giiudine  tile  kernel,  boiling  with  water, 
and  subjecting  the  paste  to  a  great  pressure ;  a 
large  quantity  of  mifkv  juice  is  so  obtained,  which 
is  sliiwly  boiled,  and  the  oil  separates  and  in 
skliiimed  ufl.  Twenty  ordinary  sized  nuts  yield 
sbout  two  quarts  of  oU,  The  strong  taste  of  these 
oils  in  an  objection,  and  may  prevent  tlieir  general 
uxe  aE>  adulterants  and  for  tbe  manufacture  of 
oleomargarine.    Lard  oil,  which  is  obtained  from 


lard,  is  very  valoable  ns  a  lubricant  for  machinery, 
and  is  also  used  for  greasing  wool  in  spinning.  It 
is  frequently  adulterated  with  fi"h  oils  and  cotton- 
seed oils.  Lurd  oil  is  norlh  Idol.  30cents  per 
gallon,  while  cotton-BOt-d  oil  ix  worth  about  one-half 

The  chemical  analysis  and  detection  of  the  adnl- 

,ted  i'  sometimes  simple,  but  generally  it  is  a 

colt  and  trying  task,  especially  when  three  or 

■e  oils  have  been  miied.    The  determination  of 

the  percentage  of  oil  used  to   adulterate  is  out  of 

the  question,  and  we  mnst  often  bo  satiafied  by 

simply  proving  that  there  haa  been   a  mixture. 

without  knowing  tbe  nature  of  it.    Bnt  little  work 

"lus  been  done  on  oils  compared  to  the  vaat  amount 

if  rescarcli  given  to  otiier  subjects.    Chemists  have 

iviiided  tlic  Ktiidy  azid  analysis  of  oils  as  difiictilt 

iiid  uninteresting.    We  owe  almost  all  we  know  lu 

the  labi-nrs  of  ( 'hevrctil,  and  later  to  the  researches 

'  Priif.   .Vllcn    and    others,     When  oils  are  ex- 

lined,  chemical   tests  are  the  more  important, 

bnt  the  physinai  tests  are  also  very  uiefnl.    Atthe 

present  time  w*  have  not  a  characteristic  test  for 

•ach  oil.  M  WH  have  for  each  metal,  that  will  dis- 

ingni'h  it  nlien  mined  with  other  oils  or  that  will 

identify  it  when  alone. 

When  we  exau]ine  an  nil  snmiosed  to  be  adnl- 
erated.  mueh  can  he  accomplished  by  procuring 
,  sample  of  iicrFciitly  pure  oil.  and  subjceting 
hem  l:ulh  lo  the  same  tests  and  observing  their 

Acci'rding  to  I'rofessor  Bechi,  of  Florence,  the 
'ollowing  le-t  it  r.-liuble  and  delicate  for  detecting 
lolton-heed  oil  iu  olire  oil.  The  reagent  is  a  one 
ler  rent.  Milut  ion  of  nitrate  of  silver  in  absolute 
ilcohi.L  Place  i  c.c.  of  the  snspecled  oil  in  a  glo^ 
lask,  aild  to  it  i'l  e.c.  of  abiKilnte  alcohol  and  •>  c.c. 
of  the  ie>t  (ijntion  of  nitr.itc  of  silver,  made  as 
stated  above.  I'hu  flash  is  heated  in  a  water  bath 
i.t  M  ■  <:.  idirert  beat  mivt  not  he  used).  If  there 
Ite  any  uutt'in-utd  nil  present,  the  mixture  will 
^Kif'm  lo  diirken.  the  most  ininnte  quantity  tcrvin° 
to  dii<coloiir.  Mill  the  tint  assumed  will  depend 
npin  the  Riiioiiiii.  i,t  i-ottim-secd  oil  present.  The 
I'll  di'i'<>:ndf  r.i-in  the  fact  that  cotton-see<l  oil  will 
rediiT"  nine'"  of  'ilvcr,  bnt  olive  oil  will  not, 
Thi'-  rwiuMiim  Li  jlno  earned  by  rappseed  oil,  bnt 
Hf'cor'iiiig  to  llfrelii,pnre  iJive  oil  vrill  remain  witb- 
ont  uiKvloralion  mider  this  rest.  While  experi~ 
uuiiting  with  the  tot.  I  thought  it  might  be  of 
service  in  detecting  cot  ton-set<  oil  in  lard  oil:  ac- 
ciirclingly,  the  KampEe  of  cheiuirally  pure  lard  oil 
was  treated  with  nlisolute  .tleohol  and  nitrate  of 
•jiver  at  directed,  and  then  heated ;  there  was  not 
the  iltghtest  dijuotoratiim  of  the  pnrc  hird  oil ; 
even  on  fianding  for  two  weeks  it  did  not  darken. 
thus  pfiving  it  had  no  action  upon  the  nitrate  of 
silver.  The  lard  oil  obtained  troiu  the  woollen 
mannfaeiurur  was  then  tested  in  the  same  man- 
ner: wbvn  it  had  been  heated  for  a  few  niinntt», 
it  began  to  darken  and  finally  became  qnite  black, 
thns  prtiving  that  tlic  lard  iiil  was  notpnie,  but 
mixed  with  soun:  othiT  oil. 

Theeloidin  te^t  i^  sometimea  verj- satisfactory, 
especially  in  detecting  a  mixture  of  a  drying  and 
non-dning  oil  and  detecting  .idulteration  of  oliv 
oil.  This  test  di'pends  upon  the  fact  thatolei 
and  oleic  acid  in  contact  with  j-emxidc  nf  nitrogen 
yield  u  ervstalline.  solid,  fatty  h'idy  fusible  at  aTV. 
Ui  which  D'ludet  haa  given  the  name  elaidin.  The 
nitrons  va]ionrs made  by  the  actiim  of  nitricacid 
on  copper  i;re  passed  through  the  oil,  or  it  may  he 
Ehakeu  with  u  ircah  aolntiun  of  merouTOua  nitrate, 
which  has  the  pT.perty  of  retaining  nitrons  acid. 
Non-diying  vegetable  oila  and  most  animal  fats 
contain  ijleic  acid.  The  following  oils  contain  n 
high  jiercentage  of  olrin; — Olire.  almond,  rape, 
araehu  (earthnut),  caslur.  aud  the  oils  from  lani 
and  tallow.  These  oila  form  with  nitrogen  peroxide 
solid  elaidin  of  a  white  or  yellow  colour,  which  in 
some  cases  is  firm  and  resonant.  The  drying  oilj< 
!^uch  as  linseed,  hempHced.  and  poppyaeed  oils,  du 
not  form  solid  elaidin  with  uitcoua  vapours,  but 
remain  liquid  fur  mure  than  two  ihiya,  and  beoiime 
slighllv  cohiured.  The  elaidin  tc>t  was  applied  ti> 
the  adiiltcniltd  h.rd  oil  and  to  the  pure  lard  oil  b> 
1  equal  amoimt  of  nitric  acid  (sp.  gr.  1-40) 
copp'T  turnings.  The  elaidin  produced  by 
lil  was  more  linn  .ind  coherent  than  that  of 
idultetiacd  oil,  and  wafl  of  a  lighter  colour  : 
als<j  tbe  nitruui  fumes  rose  more  rapidly  thi 


The  adulterated  simple  of  lard  oil  wit! 
iioid  of  the  same  strength  gave  a  distinct 
rolour  on  standing.  That  portion  of  the  o 
resisted  saponification  with  constic  soda  waj 
with  nitric  acid,  and  it  soon  became  of 
-iffee-brown  colour,  much  darker  than  the 
The  determination  of  specific  gravity  i«- 
npnrtanl  of  the  physical  tests.  The  vise 
Q  oil  ia  a  highly  importaiit  feature :  bat, 

beerved.  Both  oila  must  Iw'brongbt  to  I 
lemperatore,  and  kept  so  while  flowing.  J 
:idnlterated  and  the  pure  lard  oil  were  sub 
tiistest;  they  were  bronght  to  a  tempei 
tWP.,  and  oe.c.  of  each  oil  were  passed  tl 
tapillary  tube.    The  pure  oil  requiied  9«i 

-«  through,  while  the  adulterated  oil 

seconds.  The  experiment  was 
^veral  times  with  different  tubes,  bat  tbf 
the  times  of  flowing  was  cunatant.  Both 
subjected  to  a  temperature  of  '■ii'  F.  Vf 
pure  oil  was  froicn,  it  was  more  coherent 
ind  much  lighter  in  colour  ;  the  odi 
lample  was  qiute  yellow.  When  the  adi 
oilsWiy  became' liquid,  a  layer  of  ye 
formed  first,  which  was  quite  difiertu 
pearance  from  the  other  portion,  and  was  t 
the  adulterant.  While  we  cannot  depenri 
single  test,  tlie  evidence  aSonled  by  sevenj 
-clnsivo  and  satisfactory,   and,   in  this 

I  acknowledged  afterwarda  tbatooUot 

i  one  of  the  adulterants. 


WOOD  SCBEW  HEADS. 

IT  may  be  qncsliiined  whether  llie  pri 
portion  of  l«Tel,  or  augle,  Ui  the 
«««(  screws  is  the  liest,  and  the  pn  p 
il^icter  bi-tween  head  and  ahonk  ti 
wood  screw  has  a  head  that  is  twice  the 
of  the  shank,  and  its  ondcrside  Vwvvl  p 
face  that  is  two-thirds  the  diameter  of  tl 
the  original  wire  :  thua  :  dituneter  i 
a.;  head  .ti.imetet.  jin.;  bevel  of  b 
lUb  the  hckd  is  very  flat  or  hn.ad  in  TO 
...th  tie  thank,  or  size  of  the  original  i 
which  the  shank  is  formciL  Naili-.  n 
driven  into  the  wnwl  and  hold  onlj  by  Ioti 
friction,  have  verv  sniall  beads — in  hninh 
hardly  enough  to'rcleem  the  nailV  furm  i 
uf  an  uhmgatcd  wulge.  Srcwa  li'ilJ  by  t. 
projectiona— the  thrwul — and  ccrtaiulrdu 
any  larger  pni]iortionaI  bead  than  do  ni 
the  heads  of  »crcws  are   ■■  upset"   in  i 

upset  head  absorbing  one-third  of  ihe  l< 
wire  cut  for  the  screw.  Thi*  "rear  ^pn:: 
course  weakens  the  tenacity  i  if  the  m-.'tal, » 
to  "  broom  "  it  out.  To  this  iveakne.ii>.  int 
the  unfinished  bl.mk,  is  to  be  added  the  sk 
the  head  for  the  bit  or  blade  of  screwilrire 
cut,  always  of  a  eenen)ns  width.  extenJri 
almost  to  the  Ixittom  nf  the  bevelleil  hti 
than  half-wnv,  makinjc  the  head  wcakeru 
downwi.rd.  U-eatipe  at  the  decre-'uihig  diss 
the  bead),  in  etfoct  nearly  splitting  tbel 
""        -  -   faults  in  the  present  eaul 


•  By   OsciA  C.   S.  CAHTEn,  ii 


SupiHise  that  the  pDiportions  of  the  «M> 
changed,  so  that  tbe  diamvti'r  of  tbe  head 
be  less  and  iU  Level  more.  For  ini>Uiio(,ii 
foregoing  si le  of  acruw:  shank. ,:in.;  JiiD 
head.  Jin-i  ''cvel  of  head.  Jin.  Thb  wooi 
a  head  smaller  in  extreme  diameter  Im:  r 
deep  OS  the  present  style,  while  the  headsi 
-tronger   lieeau  "      '"      —    ■  — 

itiginal  wire  a; 
■  '  ■  nny  deep 
lad  would  I 

ink    except    in 


adding  ai 


noticed  about  tb  t^ 
iidulleraled  lard  tiil  was,  it  cunld  not  bo  completely 
saponified  with  caustic  soda;  even  when  the  latter 
was  added  in  e^cecss,  a  clear  layer  of  nmuponifieil 
oil  remained  after  several  triids.  This  teat  clearly 
indicated  adulteration,  as  pore  lard  oil  will  coni- 

C^ly  saponify  nitli  caustic  soda.  Pruf.  Allen 
proved  that  shark-liver  oil  and  African  lisL 
oil  resist  saponification.  He  tried  t^i  saponify  the 
former  oil  with  aqncoos  potash,  with  •  solution  uf 
potash  in  a1i>olntc  alcohol,  and  by  heating  it  with 
soliil  potaah.  but  it  would  not  completely  laponify  ; 
thi«,  he  thinkii,  is  duo  to  the  fact  that  itoonlain*  a 
body  allied  to  cholesterin,  b-jt  !!uid  at  ordinary 
temperatures. 

Pure  lard  oil  treated  with  nitric  aoid  of  tp.  p, 
l-3it  takes  a  yellow  colour,  appniaahing  onB|e. 


A  NATUEAL  GAS  YOMl 

TUB  Ftlrulfim  .igr  thiu  describci  » 
trial  at  Kendall.  PennsTlvanU.  > 
BenninghoS's  patent  pnicosa  of  smettn 
steel,  and  glass  with  natural  gas.  lioa  U 
wore  quicldy  rai-icd  to  a  white  heat  in  a« 
trolled  Same,  which  came  from  mixing  »)' 
with  air,  and  the  meiaU  wore  casilv  ni^  ikd 
welded.  The  invention  seems  likely  Wi 
lionise  the  smLltiug  of  iruii,  steel,  and  ^a 
United  States.  The  f<irge  is  built  of  htid 
33in.  square  at  the  basu  aud  30in.  inhti* 
fircpot  a  located  at  the  eeutral  point,  anil 
top  of  the  forge.  Inch  air  pipes  oi 
fan  or  blower  are  connected  ta  Jin 


op^aitcai —  ___ 
taothm,  and  have 
diiectlv  opposite  and  It 
lighted,  the  two  flames  . 
An  ait-pipe  ia   the   veri 
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e   S7Ui  of   Nm  ,  , 

irmld  bil  oalr  to  dmji  ifaort  of  the  time  of  pawue 
oftbeoliuter  wfaich  oaiued  the  rruiit  displnj  in 
IBTS.  Prom  the  SSnd  to  tfae  !Ht£  NoTemher  this 
mr  the  ijn-  wu  aniaaitly  cloDded  »t  Dnn  Echt ; 
bnt  Ml  tha  S7th  there  were  broken  elands  and  ocea- 
kiiaal  pitches  of  ele»r  iky.  Retireeii  G.V.i  "  "•  "n.) 
ti.tl  pjo.  Dr.  Copeluid  connted  109  meteoi 


aJI     degnn     of     brightnt._, ,__     

Bi(nitnde  imra  to  the  faiuteit  itreiks.  Occa- 
•iouillf  there  were  meteort  of  the  first 
MigDitude.  whirh  left  truni  luting  foi  a 
tewmoeoadt.  The;  Dime  wmetimei  singly,  some- 
Une«  in  pun,  nod  somctimei  fire  or  eix  at  a  time- 
On  directing  the  prigm  to  the  put  of  th«  heavens 
Where  they  were  moat  numerous,  he  sncccpdcd  m 
•ceing  the  ijieotnmi  of  wven  of  them.  The  spec- 
Unm  wu  faint,  and  there  waa  one  relatively  bright 
line,  the  position  of  which  eoild  not  Ijeiletermined, 
ttiODgh  it  wu  prohubly  not  far  from  P.  Ur.  (;■««- 
l«Qd  counted  H.mi  meteors  in  the  south-west  be- 
tween G.30  and  7.3IJ  u.m^  and  8U4  metcurJ  between 
«  and  »  o'clock. 

<Jol.    Tupmui  *aid   that  from  a  cumparisun  of 
the  other  observations   it  would   seem    thjl   the 

Mid  7. IS,  when  the  greateatdeiiBity  wii-i  attained, 
•nd  the  shower  appeared  to  lut  with^iuC  ui.pre- 
ciible  oliangp  for  half  an  hour.  I'ruf.  Gram,  of 
lHangow,  thought  that  the  maiimum  nppfured 
bplweon  6.:<b  and  il.lu.  They  wore  raontly  ..f  the 
•^(iond  and  third  magnitude,  with  oiKiisiunally  a 
fiiobilt.      Mr.  IJconing  determined  thi 


of  repute  hold — namely, 

that  the  meteora  were  originally  ejected  from  the 
earth  in  directions  whioh  differ  Bom  one  another 
by  a  few  degrees,  and  that  conaequentlf  they  come 
np  tu  and  intersect  the  earth'*  orbit  again  in 
-^milar  directions.  Thediffianlty  which  strikes  me 
ith  regard  to  thia  theory  ia  that  if  the  meteors 
ad  been  moving  in  euch  orbits  for  millioni  of 
eara,  they  would  have  been  pertnrbated  and  nn- 
equaUy  retarded ;  and  if  It  can  be  supposed  that 
they  all  continue  to  crou  the  earth's  oibit  at  the 
"ine  point,  they  would  not  do  lo  at  the  aame  time. 
The  meeting  adjourned  at  10  o'olock. 


D  Andromeda  i 
L    the      " 


le  gGtb,  t 


■  -■7th, 


-     .-    -—    2Sth.     Ho  saw  a  p,>n-idt 

display  of  Andromida  on  the  30th ;  bat  on  De- 
e^mber  the  lat.  2Qd,  and  Hrd,  the  shower  seemed  to 
have  absolutely  pasaed  away.  The  Andn.mida 
tkenuelTes  were  alow-moving  meteore,  an  they  ful- 
towed  the  earth,  and  caught  it  up ;  but  Mr. 
Denning  had  obiierved  swift-moving  meteora  with 
a  radiant  nut  verv  far  removed  from  tliat  of  the 
alower  moving  Lodiea.  The  swifter  hodiei'  were 
*  lo  following  the  earth,  but  muat  corre^ipond  tu  a 


Hr.  Km)bei  Muid  ;  I  am  rathei 
Hull  magnitude  SHrribed  t 


iurpr;? 


d  although   I 


I  the 


LIVERPOOL  A8TB0H0ICCAL 
SOCIETY. 

THE  third  meeting  of  the  Bcuioo  wu  held  on 
Tuesday,  December  *th,  at  the  Association 
Hall,  Mount  Pleasant,  the  president,  Ur.  leuc 
R.>borls,  F.R.A.8.,  F.G.S.,  in  the  chair.  Five 
gentlemen  were  elected  members  of  the  sooiety. 
A  paper  by  Mr.  W.  H.  St.Q.  Gage,  F.R.A.8.,  was 
ead  iin  "  .StAT  Colours,"  which  ia  a  combination  of 
list  of  volouied  atari  that  is  now  being  published 
1  the  society's  Journal. 

Hr.  J.  Rand  Capron,  FJt.A.S.,  cootcibnted  n 
paper  called  ''  Andromeda  Meteora,"  in  which  he 
otatei  that  the  display  tu  which  attention  was 
drawn  by  circular  from  Dun  Boht  took  place  on 
the  'i7lh  nor.,  but  earlier  in  the  evening  than  wu 
anticipalcd.  It  commenced  suuD  after  dusk,  and 
lasted  till  9  pjn.  At  times  the  alars  fell  almost 
"multaneonsly.  and  occasionally  three  or  foor  at  a 
mo.  A  few  of  the  obserTatir>ns  when  the  ahowei 
■US  the  thickest  Eave  41)  tu  &Q  per  minute.  Except 
for  a  abort  period  only,  there  wu  always  ulo«d  anJd 
-list  tu  Bi>me  degree,  so  that  the  counting*  and 
itimates  are  posaiblr  under  the  mark.  The  eiti- 
latcd  proportion  of  large  meteora  waa  one  ititcQ  ; 
these  were  white,  with  long  yellow,  or  reddish- 
yellow,  trails,  and  three  or  four  times  the  brigfat- 
rOM  of  Jupiter.  A  considerable  proporlion  were 
referred  tu  the  radiant  poifat,  bat  frequently  they 
were  scattered  all  over  the  pky,  and  nut  ao  easHy 

Mr.  Johnaon  expresaed  his  sarpriie  that  they 


nitnde  atara   were   not  visible,  1  saw  a  great  m 
meteors  through  the  haze. 

Hr.  CommuD  said :  1  obaerred  the  lU'ieorM 
through  a  lield-glais,  and  wu  struck  by  thi/  lime 
during  which  1  could  observe  the  streakM.  Tir  the 
4yc  they  faded  away  in  a  second  or  two ',  but 
with  a  field-glaSB  they  were  visible  So:  much 
longer.  In  one  ease  a  streak  did  mit  dis- 
appear u  watched  with  the  glass  for  nearly  a 
minnte.  The  atrcaka  appeared  to  be  broken  up 
iato  iaolated  pal«hei,  and  remimletl  me  nl  the 
•tritified  diicliarges  Been  in  vacuum  tnben.  On 
looking  towucUs  the  radiant  with  the  field-glasa.  I 
•tw  a  great  many  min ate  meteors  which  were  not 
Tilible  to  lb?  naked  eye. 

Dr.  Spitta  said  :  I  think  I  taw  the  large  metmr 
Which  left  a  train  which  Mr.  Common  retep<  i-u.  It 
passed  across  the  W.  of  Caaaiopeia  about  il.4.'i.  I  did 
not  observe  it  with  the  telesoope.  but  I  saw  several 
unall  inetCDrs  with  a  lOin.  reBector,  bub  they  did 
not  leave  any  trains. 

Mr.    Common :  Vea,    the   largo  ractoor    passed 
'  scross  Cassiopeia. 

Hr.  Ranyard :  1  am  inclined  to  omuur  with  Ur. 
Kaohel  that  there  were  a  great  many  meleon 
larger  than  atars  of  the  3nd  and  .^rd  magnitude. 
There  were  some  M  bright  H  Venus.  Thi  '  ' 
tbat  >(— ' "--  ''—  -'  "-- 


diffloulty  in  filing  the  line  of  Bight, _, 

csrtying  it  back  to  Andromeda,  and  it  was  pretty 
avutent  that  the  meteors,  were  radiating,  not  from 
a  point,  but  from  an  elliptic  area  of  about  lOdegreei 
by  (  degrees  in  diameter.  It  i*  rather  difficult  io 
explain  aueb  a  radiant  area  coaneoted  with  a  Bight 
•f  meteors  if  we  suppose  them  to  come  up  t<i  ll 
e«rth  in  dil!erent  directions ;  but  it  has  struck  i 
aa  possib.e  that  the  radiant  area  may  be  eiplaim 
by  the  irregulur  shape*  of  the  metenni  which  cau 
than  to  be  deflected  from  thoir  original  directli 
when  they  enter  the  earth^a  atm^^9phere.     nthi 

earth's  atmoopherc  the  different  members  of  1 
■warm  bad  very  different  orbita. 

Col.  Tnpmun  said:   I  laid  down  the  course 
■ome  2i  of  the  meteora  which  I ' 
with  accuracy,  and  on  prodncin{ 
wards  on  a  suitably-drawn  map, 
that  they  du  not  radiate  from  a  point,  but  fi 
distinct  area  of  somewhat  elliptio  shape.     (Col. 
Tupman  illustrated  this  on  the  block  hoard,  i      ' 
ing  in  the  star*,   and   some  of  tho  meteor  pi 
1  would  remind  the  Society  that    thia    may    b« 
explained  by   the  theory   which  an   anonymous 
writer  in  Tit  Timf  advocated  tha  other  day,  and 


one.  Sunspot*  upon  their  mfsoe  would  not  canit 
■'  a  variation. 

Rev.  J.  H.  Honejbnma  snggnted  that  a  dark 
body  might  intervene  between  ni  and  the  star  it 
~  ignlar  perioda,  thus  caoiing  the  raiiation. 

Hr.  Johnaon  obeerred  Chat  we  are  yet  without 
any  reliable  variable  atar  theory. 


WESTEBN    mCEOSCOPICAL     CLUB. 

onday  week  the  membera  and  lady  liinidi 


O" 


if  the  above  club  assembled  in  large  ni 

7,  Kensington-park-gardens,  by  kind  invitaitua 

of  Mr.Crookes,  F.R.STaod  MrB.CrooVe«.    In  liw 


librarythe  company  waa: 
tion  given  by  Mr.  W.  Cn 


Reoeot  Reaults  in  Spectnun  Analyaia.' 
^rouVea  pointed  out  that  npectrnm  analysis  lut 
leen  the  chief  means  of  inveatigation  by  which  tha 
-listenceuf  many  of  the  rarer  elemenU  has  btO 
determined.  In  the  spectrum  of  any  lubatanee  in 
0  be  seen  certain  \piet  whose  position  ii  inviii- 
.blefor  thatsubatance:  in  fscL,  each  element  hu 
IB  own  distinctive  autograph  written  inlheUa* 
of  its  spectrutD.  In  hiaresearcheaaoiongthe  rirtf 
minerals  Mr.  Crookes  had  been  hanntcd  for  Iwg 
eaia  put  by  a  couple  ol 
'bich  he  cotild  aMJgn  t 
i  orange  and  the  other  citron  ruleured,  and  \ie! 
re  brought  out  when  the  ignited  aulphatei  at 
aomc  of  the  carer  earths  are  caused  lophospbonin 
by  the  electric  discharge.  After  long  attempCiD 
isolate  chemically  the  bodies  prvducing  tbiH 
coloured   bands  they  were   found    ti>  be  due,  ibc 


very  ri 


Hied  B( 


ning,  a 


ippiae  that  they  would  not  appear  till  later  on. 
lenad  ubeerved  some  himself  on  the  ^Ttb,  and 
so  some  on  the  following  evening-. 
Rev.  S.  J.  Johnson,  P.R.A.H.,  also  contributed  a 
paper  entitled  "  Notea  on  the  Late  Hbower  of 
Andromids."  He  had  counted  -W7  in  S 
]u  breaks  of  the  clouda,  but  this  eotild 
seen  above  a  fourth  nf  the  actual  numb 
■emnined  vbible  more  than  three  aeconds, 
few  beyond  one  aeoond.  Frequently  two  or  Uire* 
passed  across  the  aky  aimultaoeonSy.  No  noarl^ 
stationary  meteor  appeared,  but  a  radiant  i  -^  '  - 
from  y  AudromediB  would  suit  their  paths. 
A  paper  fulhiwed,  by  Mr.  W.  F.  Di 
F.R.A.8.,  on  "Meteor  Shower  near  Cor  Carofl, 
Sov.  aiJ  and  Dec.  I  and  4,  ISSS."  He  says :  "  While 
observing  the  decline  of  the  great  display  of 
Andromids,  Xe'.  37,  I  noticed  on  Nor.  30  and 
Dec.  1  and  4  a  few  very  swift,  lung-padhed  meteora, 
directedfrom  aradianteridcMly  near  the  northern 
horiiim.  These  were  brighter  than  the  average, 
- '  '-'■  narrow  transient  streaks  along  their 
Ob  the  night  of  Dec.  4  I  saw  seven' 
additional  meteore.  which  indicated  a  poiM  ■ 
■""  43°,  and  may  be  repwdcd  u  fairly  aoeurat. 
've  Ihia  is  one  of  u>e  richeat  ayatetns,  cor 
raty  with  the  Andromida.  From  ohaervi 
tiona  St  Greenwich  on  Nov.  13,  I87(\  Mr.  ttrey 
deduced  a  radiant  at  ]!>3^  +  40',  which  falls  suspj. 
iously  near  the  well-defined  vbowcr  of  ttte  present 
ear.  The  shower  deserves  special  mention,  ai 
ne  likely  to  be  often  observed  during  future  di» 
lays  of  the  Andromids,  and  probably  also  of  thi 

The  President  obaerred  that  the  weather  on  thi 
Jiintjnent  having  been  line,  a  very  brilliant  dis- 
play took  place  on  Nov.  37. 


iable  of  the  i)  Aqnilie  type.  The 


enough,  owing  to  oloody  weather,  to  determint 
periifl  with  certainty ;  bnt  the  period  will  not 
vary  much  from  1]  duni,  Haottuting  from  5'S  to  G  " 
magnitude.  The  position  of  the  star  for  ISSDO 
R.A.  20h,  L-im.  l!f4H.  +  Br  42-3'.  Tho  star  i*  not 
in  Argclander's  >'  Uranometria  Nova."  In  Heia' 
Catalogue  it   is  rated  6'0 1  Harvard  Photumetrio 


being  only  three  known  rariables  of  this  type  wiUi 

'  The  P^sident  observed  that  rariables  of  snob 
short  periods  suggest  rotattui  on  their  aii*.  Wi 
generally  consider  these  stars  Co  be  larger  than  oni 
Kun — yet  onr  snn  takes  3<>  days  to  rotate  ;  aothat 
if  *nch  variable!  are  larger  than  oar  sun,  it  ia  mm- 
sible  that  they  may  hare  a  dark  atd«  and  t  ll|ht 


Crookn  on  the  subject  si 


m.     These    belong  tu  thi 

and   their   properties  lit 

m.     itamarikun  ia  prsacV 

in   CT«ry  rock  ai 


Jhinlim»t 


earthy  group  of 

almost  everywhi 

earth,  and  in  sea-water,  bnt  in  auch  small  qi 

probable  that  hardly  a  single  ouace  euBs 
in  an  isolated  form  ia  the  whole  world.  To  oUiB 
which  hehad  been  norking.lk. 
inndied  weight  of  tl»  sunnlui 
rare  mineral  Bamarakitc  Strange  tu  say.  it  ka 
Deeofuund  present  Dpto  as  much  as  half  pel 
ji    a    coral    from     the     Pacific,    the    Jtitnlii 

iraoting  samarium  trom  the  Hea-watcc,  an 
It  up.  Bo  delicate  is  the  Bpectroacopic  _ — 
uunorium  that  one  part  in  2j  million  parts  d  a 
inert  subetance  will  give  the  diatinctiva  linn.  1 
[HKuliarityof  thiselement  is  that  in  a  pan  ita 
;he  spectrum  of  its  sulphate  ia  not  at  all  biilliiiar 
tint  if  it  is  mixed  with  calcinm  in  alicoat  iaj  jn- 

fDTtinns  the  lilies  gain  in  sharpness  and  brilluK]. 
(  yttrium  lie  mixed  with  aamariiun  in  gradai^ 
jrtioss  iDthecotnbimdaprctnuia 
ts,  certain  lines  are  blotted  o«t,  iii 
ed  line  appears.  The  eSecU  i 
mixing  lanthannm,  lead, and  calcium  with  samariB 
wereaUo  referred  to.  A  number  of  diapami  iUi 
itod  the  various  changes  in  the  spectra.  Alil 
acluaion  of  his  remarks  Mr.  Crookai,  by  msasi^ 
oil  containing  GO  milea  of  Beooadary  wire,  wki 
la  worked  by  a  storage  battery,  showed  it 
peculiar  and  l>e«atiful  spectra  prudneed  If 
-     rium,  yttrim«,andothi      '""  "        ^ 

cordial    -  '-     -'    •■-- 


>    of    thanks 


>  Hr.    and  Is 


seconded  by  Dr.  Gladstone,  F.R.&.and 

ilamation. 

sneit  meeting  of  the  club  wSl  takeplv*> 
Jan.  4,  at  the  house  of  Dr.  J.  W.  8.  Meil'--^ 
~'  "        Subyiet,    "Bacteria     ud    other 


Lkeplvsa 
MeiUe^ 
ther   iSa 


TheBaalo  Prooo«a.— The  lotBl  outpnt  of  rt^ 
.nd  ingot  iron  made  from  phoaphoric  pig  hjm 
.asic  or  Tliomaa-Gilchrist  oroccss  durmg  tbff, 
nonths  ending  September  <nth,  ISg^,  amoaiVll 
»45,-117  tons,  being  an  incrcue  of  abunl  inj( 
cent,  upon  the  make  for  the  previous  12iae«» 
Of  this  year's   make  no  fewer  than  600,1«  1^ 

carbon,  and  were  osed    in  llic  manufacture  ufsift. 


carbon,  and  were  osed  m  the  manufacture  •£"• 
tin  plat«s,  tuben.  sleepers,  boiler  and  BhippU^ 
Ac.  The  makes  of  the  various  countries  latlji; 
under  the  above  groas  total  were:— £n|' 
14C,707ti>na;  Germany  and  Austria,  fil7,Sni 
France,  ]3i),6S^  tons;  Ilelginm and otheranmn* 
Til,fjl4  tuns— tital,  91.'i,S17  tons.  Ont  irf  * 
foregoing  England  mode  70,813  tons,  contuiil 
less  than  O'lS  per  cent,  of  carbon  ;  Germsor  • 


Belgium,  &c., 
(iOU.lSH  tons. 


1,1  IH    1 


;    Fran 


',  giving  the   lotJ  ' 
of  tlie  brain 


anim^  Pn>f.  Harsh,  of  Yale  College,  hu  be 
forward  the  remarkable  fact  that  intheia 
life  during  put  ages  the  anrrival  of  aiiT  par* 

Cup  of  animals  dcpendad  npon  Uu  D*^  ' 
in  u  compared  with  thatof  thalfW^ 
of  the  same  class.     Brains  wottl^ 
the  brain  of  animals  crushed  oa(  "^ 
always  found  lo  be  relatively 
Uu3i4  ontljring  thavL 


V 
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SCIENTIFIC   NEWS. 


iHE  dMtliiRuiiioimaedof  Uie  di«tingtUHh«d 

nilieontoIogiBt,  Xsviec  Ulleiberfwr,  at 
leninges,  Lake  of  Constuioe,  in  hia  SOth 
r.  Hncli  of  ottr  knowlodge  of  the  UonBtrine 
age«  in  the  Lake  of  Conatanoe  Je  doe  to  him, 

his  ext«D>iTa  oollectioa  of  OetUo  and  pre- 
oric  objects  is  preserred  at  Stuttgart. 
•nn  Echt  Circular  No.  102   gi-rea  slementa 

ephemeriB  of  comet  Fabrj  calciilat«d  b^ 
H.  Oppenbeim,  from  obaerrationa  on  Dec.  I, 
md  7.  T  =  March  9;9U  Berlin  M.T. ; 
-  £J  132"  36- 19" ;  Q  32°  17'  32" ;  i  iT  18', 
ji  eqninoi  1885  ;  log.  q  B-ca6J4,  The 
emeris  for  Berlin  midnight  is — 


Shtoesa  taken  as  unit;  on  December  1  showa 
or  December  25. 

he  small  planet  discoTered  by  Prof.  Petore 
'linton,  N.Y..  on  Anguat  Ifi,  has  been  named 

;  it  is  No.  219. 

he  richest  colleationa  of  meteorites  are 
le  in  London,  Vienna,  Paris,  and  Caloatta, 

Dr.  Aiistii^  Bretina  has  Jnst  published  a 
Jogne  of  those  in  the  Hofltabinet,  Vienna, 
U  reprMsnting  about  360  gennlne  meteorio 
«■.  The  catslogne  alM  oontaine  an  esiaj 
lie  or^in  and  dassifloatioii  of  meteorites 

a  map  of  the  world,  showing  the  localities 
rhich  tike  speoimens  at  Vienna  were  fonnd. 
mongst  the  afternoon  leotare«  before 
ber  at  the  Royal  Institution  we  notioe  the 
iwing  :— Three  lectures  bj  Prof.  R.  S.  Bait, 
D.,  F.B.S.,  Royal  Astronomer  of  Ireland, 
"The  Astronomical  Theory  of   the  Oraat 

Age,"  on  Jan.  19,  Jan.  21,  and  Jan.  23. 
lectures  by  Prof.  A.  Qamgee,  U.D.,  FJt.S., 
'  The  Function  of  Cicoulation,"  on  March  9, 
!3,  30,  April  6,  13.  Four  lectures  by  Wm. 
1.  Ansten,  F.B.S.,  Chemist  of  the  Mint,  on 
itals  as  Alfiected  by  Small  Quantitise  of  Im- 
ity,"  on  Jan.  2S,  Feb.  4,  11,  18.  Fonrleo- 
«  W  Prof.  W.  Boyd  Dawkins,  MjL,  F.a.8., 
"  'me  Ancient  Cfeography  of  Britain,"  on 
.  29,  March  t,  11,  IS.  Pour  teotures  by 
t.  Tyndall,  F.R.S.,  on  "  Light,"  on  March  25, 
UI,8,  15.  Four  lectures  by  A.  Gkikie,  Esq., 
.S.,  Director-General  of  the  Gleologioal  Sur- 
of  the  United  Kingdom,  on  "  The  History 
Volcanio  ActioD  in  the  British  Islee,"  on 
.  30,  Feb.  6,  13,  20.  Two  lectares  by  Rev. 
^lor,  D.D.,  Master  of  St.  John's  ColUge, 
ibridfre,  on  "  The  History  of  Oeometry :  the 
Iks  and  the  Modems,";  on  Feb.  27,  Marchfi. 
'  lectures  by  E.  B.  Poulton,  M.A.,  on  "  The 
lie  and  ProtectiTe  Use  of  Colour  in  Cater- 
,rg,"  on  March  13,  20.  Two  leotnree  by 
-ardGmbb,  F.B.S.,  on  "  The  Astronomioal 
Mope,"  on  March  27,  April  3.  Two  lectures 
Prof.  Oliver  Lodge,  D.So.,  on  "  Fuel  and 
ke,"  on  April  ID,  17. 
r.  F.  W.  Brearey,  hon.  sec.  of  the  Aero- 
ical  Society  of  Great  BritsJn,  has  beem 
xiissioned  by  the  eiecutJTe  of  the  Liver- 
Intemational  Exhibition  to  aid  them  in 
oiling  a  collection  of  >aeronantical  appli- 
B,  &0.,  in  connection  with  the  exhibition, 
lA  is  to  be  opened  in  May  next  year. 
L«  new  balloon  constructed  at  Meudon 
«•  a  steam-engine  on  the  plan  advocated 
ae  late  M.  Henri  Giffard,  electricity  baring, 
pears,  totally  failed,  owing  to  the  lack  of 
Isinaus  actioii.     A  velocity  of   six  m6tres 

ft.)  par  second    was    obtained,    that   is, 

>Xt.  per  minute — probably    with    a    good 

M. 

M   International   Exhibition  of  Industry, 

>oe,  and  Art,  to  be  held  in  Edinburgh  in 

•oming  year,  has  an  artisan  section  which 

Ijses  to  be  of  much  interest,  and  may  prob- 

1m  beneficial  not  only  to  artisans  who  are 
Uton,  but   also   to   the   general  pnblia 

"*■  tlie  fiivt  exhibition  in  Scotland  at  which 
I  ti  "sn  arH»tis  ooold  be  looelved,  sb^  , 


of  Telegiaph  Enginaen  and  Eleotrioiana,  held 
laat  week,  Prof.  D.  E.  Hughea,  F  JLB.,  was  eleoted 
preaidHit,  and  Dr.  J.  Hopkiiuon,  D.So.,  F.B.8., 
one  of  the  vioe-preaidenta. 

At  a  meeting  of  the  North  of  England  Insti- 
tute of  Mining  and  Mechanical  Engineers,  at 
NewoasUe,  last  Saturday,  Mr.  J.  W,  Swan  ax- 
hibited  his  portable  elactrio  nfety-Iamp,  and 
read  a  paper  on  the  subject,  in  the  oonrse  of 
which  he  stetad  that  Uie  lunp  and  battery  oom- 
bined  were  capable  of  giving  during^  10  or  12 
hours  twioe  or  throe  times  the  light  of  a  oom- 
moit  safety-lamp.  On  first  lighting  it  gives  the 
light  of  two  candles,  and  after  ten  hour*,  about 
1}  candle.  As  in  th«  earlier  lamp,  the  light 
oomw  from  a  filament  of  carbon,  sealed  air- 
tight in  a  small  tube,  and  this  tube  is  protected 
by  a  bull's-eye  of  glass,  so  strong  as  to  be  prac- 
tically unbreakable.  The  battery  is  a  seoondary 
oell,  but  another  kind  con  be  used,  composed  of 
zinc  and  lead  oxide,  with  a  special  view  to  the 
oocasional  employment  of  the  lamp  for  explora- 
tion in  vitiated  air.  This  is  a  primary  cell, 
and  only  requires  filling  with  liquid  to  make  it 
ready  to  give  light.  It  will  sometimes  be  con- 
venient to  have  a  duplicate  lamp  within  the 
bull's-eve,  with  a  switoh  connection  to  enable 
either,  but  not  both,  to  be  lighted,  so  that  in 
case  a  lamp  should  fail,  the  miner  will  not  be 
left  in  ^e  oaxk.  The  weight  has  been  diminished 
to  about  61b. ;  bnt  as  weight  is  necas 
dniAtion  of  the  light  is  to  be  studied, 
been  subordinate  in  the  scheme  of  the 
Aooording  to  Mr.  Swan,  a  secondary  batteiy 
such  as  he  has  adopted  can  be  charged  with 
n  less  trouble  than  attends  the  trimming  of 
oil  lamp.  It  is  only  neoeeeary  to  insert  a 
conple  of  wires  from  an  electric  main  Into  the 
charging  sockets  of  the  battery,  and  to  leave  it 
there  from  the  time  the  lamp  is  handed  in  at 
the  end  of  a  shift  until  it  is  wanted  again. 
twelve  or  fourteen  hours  after.  Hundreds  of 
lamps  oan  be  charged  at  a  time  in  this  wa7,and 
at  very  small  oost.  An  engine  develofdug  an 
efleotive  fiv«-horM  power,  and  a  dynamo  electric 
marline,  correspondingly  small,  would  suffice 
to  charge  300  lamps  at  one  operation.  Mr. 
Swan  hopes  to  add  a  fOnl-air  detector  to  his 

At  the  same  meeting  of  the  Institnte  a  report 
was  presented  in  reference  to  the  proposed  ei- 
hibition  of  mining  and  mechanical  engineering 

C'  at,  in  which  the  committee  stet^  that  it 
been  dedded  to  hold  the  exhibition  in  the 
gronndflofSingletonHouBe,  Newcastle,  with  the 
consent  of  the  City  Council,  the  Darham  College 
of  Soienoe,  and  the  College  of  Medicine.  Mr. 
K.  Qibbons  has  been  appointed  acting  secretary. 

A  new  dairy  having  been  established  at  the 
Royal  Agricultural  College.  Cirencester,  the 
Proteasorahip  of  Practical  Dairy  Farming  has 
been  aooepted  by  Mr.  James  Lon^,  of  Oiavely 
Manor,  Stevenage. 

Several  passengers  who  crossed  the  Atlantic 
in  the  Cunard  liner  Umhria  on  her  recent  trip 
arrived  in  London  within  14  days  of  leaving 
San  Francisco,  the  Midland  Railway  Co.  having 
placed  a  special  train  at  their  service.  'The 
jonney  is  Uie  beet  on  record  in  the  history  of 
rapid  travelling. 

The  Analnui,  the  expeditionary  veteelof  the 
United  States  Fish  Commission,  is  fitting  out 
for  a  surveying  cruise  in  the  Bahamas,  under 
the  direction  of  the  Navy  Deportment. 

Dr.  Asa  Gray,  on  the  occasion  of  his  seventy- 
fifth  birthday,  was  presented  with  a  silver  vase 
by  the  bctaniste  of  America.  The  vase  is 
decorated  by  repreeentations  of  American 
plonte,  to  which  Dr.  Gray  bos  indissolnbly 
attached  his  name. 

It  is  understood  that  the  Government  have 
had  under  consideration  proposals  dealing  with 
the  Electric  Lighting  Act,  the  stringfoit  pro- 
visions of  which  are  believed  to  have  nindered 
the  employment  of  the  "  new  light "  by  local 
anthorities. 

The  Araim  (Shaw,  Savill,  and  Albion  line) 
has  recently  made  another  fast  run  from  New 
Zealand,  her  full  time  from  Auckland  to  Ply- 
mouth being  38  days,  ;10  hours,  48  minutes, 
Bho  brought  a  cargo  of  frozen  meat  in  Brfb:«Iasi 


'*sr  has  been  let  into  the  bisin  of  the 

-i4  it  ii  said  th^t  they  will  be 

llbTtheNewYesr. 


LETTERS  TO  THE  EDITOE. 

MU  mrmttn  rr, 

Id  tt  aitbmnl  X  »•  SsnoB  nf 

AU  Ctrfiwi  and  PBil-^/lc  Ordrri  ti 

.  FlSBXOBl  XDWIBIM. 

Wtu 

'  I  would  tun  ereiToaa  *iite  Wbt,t  hs  kaowi,  ud  u 
ich  M  b*  knom.  bat  namon  :  Mid  thit  not  IB  Uili  onlj 
t  la  all  otber  mbiecta :  Pot  nicli  ft  penon  nwj  ban 
B«  ptftlEnkr  buvlad^  uid  eiperiaboa  of  tbe  oston 
Hch  a  penon  or  titch  »  fonntaln.  that  u  to  other  thiagi, 
mn  no  mora  than  wbat  aTRrbad}  doH.  and  yet.  lo  kMp 
ilntter  with  tDl«  Uttla  piltaiioe  ol  him,  wdLL  ondntake 
writ*  ttia  wtwla  bodj  ol  pbnli:ki,  a  vice  bom  «heoD« 
ntst  iDcoDianleiiMg  deitn  Cheli  odcinsl."— jrnrMfn^i 

TEB      KINTTTB      OOKPANIOH      TO     k 
OBIOKXS  —  THX      TILAPSZIUK     IH 

OBiOK  —  aHOST     nr     a     tblx- 

SOOPB— AS  lOB   OOXBBCTITE  FOB 
A    OTTBIOUe      "  DBLTTOIOK"  —  THX 
ITBW      OOMBT      IN      PIBOBB  —  STAB 
DIBCS   AHS   APBB1TTBB  —  OOHVBB- 
8I0N   OP    PHOTO.    O.a.    INTO   TBZ.B- 
SCOPB— ASTSONOMIOAI.  BOOBS, 
[26108.]— What  may  be  the  preaent  magnitude 
at  the  miuute  coma  sonth  of  X  Orionis  (gpoken  at 
by  Mr.  E.  M.  Nelson  in  letter  2606(1,  p.  278)  I  do 
Qot  know  ;  but,  unleai  it  be  a  variable,  the  estima- 
tions of  it!  ■!»  leem  oariously  diioacdact.     Struve 
(Vol.    L,  "  Dnn  Boht  OhaecvaWry  Pnblicstioni  " 
p.  28,  foot-note]  oalla  it  13'0  =  the  20th  miipiitude 
of  Sir  John  Hersohd  I     Now  Honohers  159  mag. 
=  Smyt^'a  I S,  which  the  late  Admiral  thns  defines 
onp.427ofVol.Lof  hia"  Celestial  Cycle";  "What 
I  term,"  he  there  eays,  "  the  16th  inapiitndc  ia  Uie 
niniinum  viiibUt  of  my  powers  both  in  eye  and  in- 
atmment,  and  merelv  indicates  a  minute  ^inC  that 
oan  be  caoght  by  glimpses,  when  watching  under 
favourable  ciioonntances  of  atmoanhere  and  tele- 
scope."   Smyth's  teleioope,  as  i»  thoroughly  well 
blown,  was  of  fl-9in.  aperture,  bnt  he  never  serans 
tohaveoanght  sight  ol   the  star  under  diacossian 
at  all.    Webb,  however,  perceived  it  aa  "a  ver^ 


bo  Mr.  NelaoD's  concluding  query, 
ay  that  no  chonse  whatever  lui 


since  Srayth'a  til 

With  ref  ereno 
it  may  suffice  to  Bay  that  no  chonm  whate 
taken  place   in  the  relative  poaitions  of  the  fOm 
Stan  forming  the'  tcmpeiium  of  9  Ononis  since  the 
time  of  their  fint  discovery. 

In  ninety-nine  cases  out  of  ■  hundred,  a  "  ghost " 
in  a  telescope  has  its  origin  ~  *'•'  —"""-■  --"»  :• 
produced  by  the  reflection  r 


lection  of  a  bright  image  torn 
3l  the  eye-lens  oi  a  HnfEheniu 
ace  of  the  field  lens,  whence  it 


the  eyepiece',  and 

L  bright  ' *— 

inrface  of  ■ ' 

the  plane  eurfaot  .  _  ... 

is  returned  through  the  ejeli 
seems,  howevei,  pretty  evident  that  this  eiplana- 
tioo  will  not  apply  in  the  cose  of  "  H.  A ."  (qaorr 
£8219,  p.  289),  inaamuch  as  he  sees  hia  "ghost ' 
"with  all  eyepioces,  and  when  they  are  tan»d 
round  in  tube  always  in  eame  poeition  in  field." 
Hence  we  must,  in  this  instance,  refer  his  miwsl- 
come  spectre  lo  the  objeot-glass.  With  referenoe, 
however,  to  the  latter  being  merely  out  of  adjust 
ment,  I  would  oaution  my  naeriat  that  this  woold 
be  manifested,  not  by  "a  flare"  on  one  aide  of  a 
star,  but  by  the  diffraction  rings  which  should 
equablv  snnound  the  ateUar  image  being  all 
on  one  side  of  it :  the  side,  in  fact,  on  which 
the  periphery  of  the  tilted  objective  is  furthest 
from  the  eye-end  of  the  tube.  A  flare  his 
ita  origin  in  the  want  of  homoeeneitj  in  the 
material  of  the  objeot-glasa,  and  is  on  in- 
aniable  defect  I  unleaL  indeed,  the  aberrant  part 
of  the  glass  be  covered  with  a  stop.  Haa  "  H.  A." 
tried  turning  the  lenses  of  his  objective  round  la 
their  oelli?  I  strongly  soapeot  that  your  oortespond- 
ent's  object -glass  is  sn  irredeemably  bad  one, 
though. 

Muht  I  venture  to  Buggeittoyoorcorceipoudent 
"E.  L.  G.,"  thit  he  should  attend  the  lectures 
annoonced  to  be  delivered  daring  the  foctbcoming 
session  of  the  Royal  lottitution  by  the  Irish 
Astronomer  Royal,  Dr.  Ball,  on  "  The  Astronomiesl 
Theory  ol  the  Great  loa  Age," 

I  laat  night  (November  lOth)  saw  the  cixnet  In 
Piaoes,  referred  to  in  the  Dan  Boht  Ciroular,  No. 
100,  wiiioh  you  quote  in  your  "  Scientifio  News, 
on  p.  297.  With  a  power  of  40  on  a  -liin.  aohro- 
matic,  it  waa  discernible  as  a  hazy,  nebulous  apotj 
not  oiroolar  in  form,  though  the  bubbling  and 
boiling  of  the  atmosphere  rendered  it  impossible 
to  say  in  what  direction  its  figure  was  lengthened. 
At  intervals  on  eioeedingly  mlnnto  nucleus  seemed 
to  flash  up.    I  mbsequentJy  attempted  to  observe 


;si8 


ENGLISH  MECHAXrC  ASIt  WOELD  OF  aCIZXCZ:  Xo.  LOedJ. 


Dec.  18 


•»  i. 


C'.::.- 


^tiirJi  biff  otiiMrvatJon  wm  uad\-.f 

I  ri  rri>ly  t/«  tlut  ptsritt*Tt*l  x^i^^A,  rnanf.  v.  r^  -.7 
^  r.  Ifolnefi  in  J«rtt*r  /.>/;7.  it.^/fZ.  I  '»c  -.r.;-  .-*■ 
rvf-t     tliat    my     own    pr4^,ti/i:u    ^zp^r^e&Aft    v^^ 


v^v«:r,  a/Jr]   that 
^Wiili    Mr.  CaJ 


lv#;r  on  w*y  '.-«?:/'-&  -r.  •y.!:-*^--;^.- 
^vit.b  the  ftctjon  0/  thi.4  f'/nn  ^f  ir,*'.i  itl^.t.'.  vt  1 
Mlkoulr]  of  criDtrjirJicti&fif  .Sir  \^'ir..  T^'-.zl^.^   .r.  ui 


olc.ctrical  on^^,  Mr,  H«/il«r  on  « 
'With  fitcllAr  literature,  or 


Z    I 


>n  «  v* ;.".".  ;: 
r*ir  W:.liu 

xnatter  of  jiathol^^gy.  H&risg  uid  vi:£!:.  I  =1.1.7 
add  what  m  ntA/fVioan.  th&i  u  v^  ncrjr.ri'r.  '.1*. 
■pertnro  of  a  refrictor  ^th«;  f'ical  I«s^.h  r*=i.^:=:r.; 
tJae  nine),  the  sparioxiA  diA^:^  of  surido.  -.f  :>.-:? '^ 
inoreMG  quite  notablj  in.  fiie. 

With  reference  to  reply -V/.^i^.  p.  .v.-'.  ;-.  zi^kj 
■office  to  ftay  that  24 in.  u  *nvrA  i*vo  ^ht'irr.  \i  r,-n 
for  the  objoct-gla«H  of  &  U:I*"y:o**  -.f  ■'^■':i2i.  -T^^-' 
ture,  to  aay  nothing  of  the  fic*.  tr.it  th*  ■..rr-: .-..  - 
of  a  photographic  lena  ia  for  tLe  a^ti:::.  nrj. 
and  tnat  it  would,  alzc/st  cbitai^JT.  srit  tir:  rjtar.,- 
aohnnnatic. 

I  am  afraid  to  say  how  zr.az:y  tL:r.».«  I  Lit  ..  .- 
one  form  or  another,  answervd  th*  '..-trr  ■  '■-•■T 
put  by  "  J.  J.  H.,"  on  p.  -'J'/*.    Writ  in  g  i  »  iT*i: 
nnrry  to  save  the  poet.  I  cm  only  lay  hrr^  cLi:  =.; 
last  two  replies  may  be  found  oa  pp.  4^1  0:  V  ^ 
XXXIX.,  and  2^  of  Vol.  XLL   B4I:  »  •  EL^^^zl:^ 
of  Astronomy  "  in  Xiongm&ns'  T*it-'>.ofcs  -:  f  >;  i*i.  * 
is  a  capital  book  to  revi  f'/r  th«  ziTTfs^  cf  :  "•.•::;-- 
ing  a  general  yiew  of  astronomi?^  scitn:-!:  pnr  t< 
studying  the  subject  mathexaaticailT. 

A  Fellow  of  the  Boyal  Astronomical  Societr* 


--fc-.  *».'    •-r-.-i   rcf^.  _> -ar-     I  i*-*  21-    ti.ijiic  3£r. 

.f  .n*  »•".  "y*-!  ■.tj.-^^i  r/»  Jf_*  •!— '-ir. 
«         .    _       ■  ■   - 

;  -^_-_£'  ^  *  I  Tfc  *  Mw«-  "-A—i.;   "^f*  •■  rT^'*3'?i.  ze*'i#i 

-n  i  -.irr-.r  v.  Z'»'.:-z  .'  .•"rr  T::-  lizlaj^  "i.  teii-ri'  n. 
:a*"-i  -.7  "lift  i*--  4"..rn_ij'   .«;-  -ji-r   T«nsr»_  r^T^ 

m  »  - 

r*.  >■    '=.n*-H.  r  -    uk-^r:-^!  "-i-k"    r-_rr.rT    its  ul 
iz.:  :ji  f  ■:-..•  -_*-:*    r  i  Iatt^  s^llt  tt."-!  "»=.■.  1-s  13*t- 


i^^?  r  c^'i'Kr.iT.  while  the  whole  ap 
'";«  iiMC  m.  ^Cift  Koos  and  planets.  thiA 
riirtr  "i-.iili-  t*  iiKC  npon  cluee  doubles.' 

I  ua.  liiiT:  t.:  work  a  lOJ  unde 
«TT«-Tfi-  V.  -±.5  :f  2-  uMi  ^■'^  commimica 
--i.  -Ji«M  PViSL  *-'.■  thai  we  may  kno^ 
LT^  -iKii*»i'3.  adj^tinf  the  mathctu 

3J=*n=c.  J.  C. 


i.: : : :.-— "jTiTr 


.C    3- 


"11-i  ini-:.*  t 


'-■j«i    "  ~-  t^^ . 


--_-«-« 


zt.'*"*r   .r  t^-r  ■■ 


Lt4, 


% 
1!V 


•J2 


Zil*i    '.Z  --  ■*    .It      — ■.—   .—    Ji-. 


'    •'« 


•  .■—    -r*" — 


:*~tr=    .*  tz.*   ."* 


ilr-  "'3L-^1I    :■  z-L  z.    i   i-t.       _*--r  "^ni   i-^  -"7 


rt  reference  to  a  lett 
_.  .-:■  quote  the  folUo 
TthelateT.  W.  We 
v.:.  XI..  and  etrauj 
\M  of  Mr.  Holmes: 
:  s  iTizninuus  telew 
iSzlz  i«  modified  by  t 
ind  the  aperture  o 
rLilIj  into  the  re?uli 
r  .  r  '*=:^ler  spurious 
Tfit«er  f.'T  less  numbc' 
lisc.  the  Inminocf-  1 
iLtut  fur-erjxitfition-" 
ir-.  April  loth,  18:' 
i  read  "a  patch  pi: 
-3  is,  t'Tme  degree 
'trrati-.in.  diminishin 
iz  i  increasing  iht-  > 
it    5'.-mcwhat    dimii 


OBSEBTATZOH  OF  CLOSE 


'i'::-.*— T  =  rH-:  appears^  ti> 
iir-ere-JT  ir.  ti*  t»wtrs  of  dLlTci 


BABKABD'S    COICET. 

[25109.1— The  comet  waa  seen  here-.-  D-:-\  :  Iti. 
at  llh.,  woen  its  approximate  poaitijn  -x-i*  R.A. ' 
=  4h.0m.  40s. ;  and  Dec.  —  j'  HI'/,  i  Taori.  It  wij 
rather  faint,  a  little  elongated  in  directi-ju  -f  thr 
Bun^  brightening  ver>'  gradoally  to  the  centre,  o:: 
which  a  most  minute  stellar  naclcu*  w.;^  «ccii. 
Diameter  about  4'.  Herbert  Tngall 

Champion  Uill,  &E.,  Dec.  12. 


[25110.] — XOTHIXG  in  cofmic  nature  can  ever 
be  imagined  so  interesting  to  learn  as  thematvrial^ 
of  comets.  Yet  it  seems,  fn.>m  letter  25084.  th&t 
another  priceless  opportunity,  like  that  miised  by 
Dr.  Huggins  some  20  years  ago,  has  again  '(>«<: n 
thrown  away,  uf  observing  what  absorptive  eifect 
the  gas  of  one  eifLerts  on  transmitted  starlight.  I 
say  advisedl}'  **gas,"  because  only  a  re&;iccivc 
medjmAjQOidd  have  the  effect  Mr.  Gri:«ver  describes. 
Q#mauung  a  star  look  "larger  and  less  distinct.' 
'^o  mere  swarm  of  meteors  can  magnify.  Why  is 
no  speotroscoivc  ever  ready  on  these  precious  occa- 
sions, to  compare  the  star's  transmitted  spectrum 
with  its  natural  one?  There  is  now  noconceivallv 
obsorvation  so  important,  whatever  way  its  res ul is 
may  tend. 

Dec.  11.  E.  L.  Garbett. 


Mr.  i. -Iv-'r  -ji  z*:'.:- 
iziTzLi::  :r-  f :r  ± 

i    71 V.  1 "  1  ■"  ? .     i~  1    '—  r  Z 

T"  r  r  -  .  r.    :.z\i.-:  "jcei    c  "■ 

. ...     .— *;•    A_  r     '.. 


r   Efiiz.  r  ^     ^^ —  rzzt.   t«-r- 
izz  .  z'.  :t  z^z  '.i''.-tzi    i  zizt 

:-jt.    Mr.  Li^-tr    t  r_-  ;. 


=i=:e*.  Ed-win  Hclmei.      '■ 

I:  li  i*waT»  "tee  £■!::■: r  wc:  :s  m  :*— :.  j 
a.vvriing  ^.•  Mr.  H.'-rze-.  Oir  o.rT-js>: --:=-:  L:j  , 
'.mtctIv  ever  -vzi-e  to  w.ris  "aritj:  Li*  if U. ■»■-:■.——  , 
srv^-indents  w::h:::t  lliniiz  ^  '  -  it-  E*-::**  tlr 
a"V-vve.  h-e  fav..~rs  z*  'vizz.  ^  rriviTe  Iftter.  iz.  "xzijii  j 
..ither  ec-rre4t»n'i'r::"j»  -r*  =irt:t:  hm  is  hivirr  ■ 
41 -.■.ojiseu  t...  Mr.  ri.-ni^*  :.r  tczir  resari:*  iz  | 
ti-.rse'cijiumn*.  If  *•:■.  Mr.  H.-lnies  rrsy  r-:  Irft  t..  ' 
raj  -y  what  he  diir'.j  lives — the  la*:  -arori.— El-.'    j 


bbuj^iant  meteor. 

[25111.] — I  SAW  a  brilliant  meteor  on  the  even- 
ing of  the  8th  Dec.  at  about  twelve  i^^inutes  to  six. 
It  jpassed  between  vf/  and  c  Persei,  almost  due  south 
— in.  other  wordsw  towards  2.5  (twelve  o'clock  being 
the  zenith,  and  the  course  of  the  meteor  the  direc- 
tion of  tlie  hoar  hand  of  a  clock).  The  train 
remained  fully  a  minute,  and  was  at  first  probably 
40^  long.  My  position  at  the  time  was  lat.  53^  42'  42  , 
long.  ( W)  r  50*  3 ',  from  the  Ordnance  map.  If 
other  observers  have  seen  the  same  at  some  dis- 
tance, perhaps  its  height,  &c.,  may  bo  calculated. 

"Wm.  Davenport. 

ASTBOKOMICAL. 

[25112.1 — The  division  in  the  ring  of  Saturn 
ought  to  be  visible  now,  in  a  2in.  telescope,  if  ever  : 
but,  although  Mr.  Holmes  asserts  that  he  so  sees  it, 
as  well  as  the  crape  ring,  it  is  not  visible  to  me.  I 
have  tried  in  vam  on  several  clear  nights  this 
week,  with  a  reflector  stopped  down  to  2in.y  and 
find  others  have  the  same  experience. 

Can  Mr.  Holmes  give  any  other  evidence  than 
his  own  in  support  of  his  statement  ?  Has  any- 
one else  ever  seen  the  Cassini  division  with  2in. 
a]HTture,  or  the  crape  ring  with  even  Sin.  ? 

i  have  experimented  with  side  apertures  since 
the  appearance  of  recent  correspondence  upon  this 
subject ;  but  I  have  been  unable  to  find  out  any 
<lcficiency  in  performance  when  adjusted  perfectly 
for  whole  aperture. 

On  thinking  the  matter  over,  with  the  help  of 
diagrams  of  the  ray  patlis,  I  can  come  to  no  other 
conclusion  ^  than  that  Mr.  Holmes  is  wrong,  and 
that  what  is  a  perfect  adjustment  under  use  of 
whole  aperture  is  perfect  for  a  side  aperture.    I 


DIAXETEB    OF    STAB    DISCS    ASD    I 
FIGUBINa  OF    SPECTJXA. 

r2."iH4.^— I  CAN  take  :::■  «:Trt:..::  :•  Mr. 
Caivers  remark*  •.:r-'»::  xay  extra  r:  fr.^si  a  f-^rser 
number  ..f  th*-  EX'II.'^H  ME»:ha>I«:  :  but  I 
would  li&t  t^f  say  that  if  ho  hid  iss^ rtr-i  is  his 
tr«t  letter  t::o  <iu.\l:fy:r.j  rtrsiirks  whi-'h  ajr-aared 
ir.  hi-*  aec*.>ad  one  1  ?h-i*.i  hjve  j  lisiirrw  ziy 
ommunication  not  ntrC':-a*iry.  Mr.  Cilv^r  zr.Lj 
rest  assure*!  I  have  nv  dv^iro  to  enter  into  a  c.a- 
troversy  of  words  ur  cavil  with  him.  I  have  t-v* 
much  respect  and  adii:ir.\tii'C  f'.-r  his  skill  sx'i  per- 
severance, but  I  would  like  t>.>  ask  him  t«j  delne.  if 
he  will  kindly  do  st.i  in  the  interests  of  i-ptioal 
scicuce,  the  difiereace  brtween  the  ti^.ire  which 
defines  best  on  stars,  and  the  other  which  gives 
best  definition  of  planetary  detail. 

May  we  not  rather  a#lvanee  the  proposition  that 
a  true  parabolic  curve  only  give?  the  linost  defini- 
tion of  stars,  and  that  grxKi  air  i?  a  moft  es&ential 
element,  but  that  a  curve  which  is  not  quite  so 

Serf ect  will  give  very  good  definition  lijf  planetarv 
ctail  provi^d  the  aperture  be  large  enough,  an^ 
that  an  o  g.  or  speculum  which  srives  first-rate  defi- 
nition of  stars  will  also  give  equally  grxd  definition 
on  planets  under  equal  conditions  of  the  atmo- 
sphere y  My  reasons  for  thinking  su  are  these.  I 
have  been  for  a  lon^  time  patiently  followioe  the 
teachings  of  Mr.  W  assell  and  those  before  nim. 
and  have  lately  finished  a  r2:^in.  speculum,  con- 
cerning which  the  owner  write*  mc  :  "  I  had  a 
glorious  view  of  Saturn,  though  only  3o"  from 
horizon,  crape  ring,  the  bands,  and  blae-grcy 
south  pole  cap.*'  ^  With  marginal  2iin.  and 
I>ower  225  I  never  saw  Polaris  and  its  companion 
so  nicely  before,"  and  yet  he  observes  regidarly 
with  professionslly-made  appliances. 

**  Inad  a  pretty  clear  view  of  Venus  with  whole 
aperture  at  15'  altitude  only,"  and  lists  follow  of 
stars  observed  in  all  parts  off  the  skv. 

Now  this  12^  speculum  was  worked  and  tested 
in  the  workshop,  and  was  not  tested  at  all  in  the 
telescope  till  it  reached  the  owner ;  the  curve,  how- 
ever, was  regular,  and  corrected  to  the  true  para- 
bolic aberration.  Again,  if  those  interestedT  will 
refer  to  ''  B.M. "  for  8ept.  8rd,  1880,  they  will  find 
these  words,  **  The  other  mirror  is  IS^in.  diameter, 
and  was  originally  figured  by  Mr.  Cooper  Key  him- 
self ;  but  it  was  only  pcrfeot  oyerthe  Ulterior  14^ 


be  < 
crcnt  p 

:!it  izz'.i:i'~  -.f  d-se  dvuVlcs :  sume 
hi^h  r«'w^r  :.r  this  turp*«e.  while  oth 
iT^i  e-^rz  ''*-.'.rz  TTiiz.  ".vw  ones.  Thed: 
*:^ht  ir»=  Intle  !■=«  than  marvc-lluu.*,  < 
r»rr?-  =i  tiSeessiij  what  is  considered  go 
t:*.;.-.  y  -T  cii:  l>'k  uvcr  a  file  of 
■»~.:h.~:  Zi'^izz  thi*  rict  f«.«rced  up-jn  tl 
xz-i  >-— .-vT-^y  in^oaj:  ail  tho  obyervc 
iiihls-J-  r.>  ':zt  if  in  tht  least  dogrt-e  ci-r 
Mr.  Ga=.i:'t*r:.  He  rtasds  far  before  a 
iz  his  p«:wer  to  see  extremely  clc»te  star 
TLirer  tj  sc-r  fais:  star*  in  closr  pr 
;ri^hter  .-zes.  The  star  whi,:h  hcuo* 
l-rtt^r  C  ;■.'*.  ■"  E^.. '  I  have  t»bserved  abi 
t^^-fs  wi-h  k':.  and  failed  utterly  t"  .r 
tiz.::z-  Mr.  G.  his  succeeded  the  nr^; 
little  jver  Hrr. 

Mirht  I  ask  him  m-  favc^ur  us  with  : 
iS  to  :iis  n».«ie  of  observation,  and  the  1 
he  cea  wii  2i*'.  to  enable  him  to  se- 
faint  star*  as  elongations  of  bright  \ 
ski!:  is  evidently  so  great,  that  many 
j-ilf  will  be  glad  to  6e  benefited  bv  h 
i.'.z.  jurh  We  can  never  hope  to  rival  h'u 
fe^ts.  BdiRrin  . 


COXPBESSXBrLITY  OF  'WA 

'C'*!!?." — It  is  quite  true  that  whe 
b::rsts  unJier  hydraulic  pressure  the  pi< 
£v  of  as  they  woxdd  under  air  or  ftt-am 
iu  the  remarks  ouoted  by  Mr.  P.  J.  Da 
20i»*4.  p.  i?v':  Dut  the  reason  of  this 
clearly  undersuvxi.  That  reason  is  tha 
gives  way  under  a  direct  steadv  fc-iress 
•.J*  fr'.-.-t :-%;'  iri<';,y  Uhir,.!  it.  When 
pressed,  Ici-g  highly  elastic,  it  abso 
ouantiiy  of  energy  before  it  can  exer 
s'l-tic  pressure,  and  as  S'xm  as  such  pn 
c^.-nies  the  tensile  strength  of  the  iron,  ? 
duce  a  rent,  this  stort^i-up  energy  esca 
expansion  of  the  aiir. 

In  the  case  of  steam,  there  is  not  on! 
action,  but  as  the  steam  is  generated 
of  a  great  excess  of  water,  itself  he- 
temperature  corresponding  t<i  the  ste.r 
this  water  is  practically  compressed  stea 
in  the  case  of  a  l)oiier  explosi».>n.  it 
steam  ia  the  boiler  which  doe?  the  n: 
the  water — that  is  to  pay.  it  is  the  #ad 
of  a  large  quantity  of  stored  energy,: 
pressure,  which  has  to  W  t.iken  intv»  ace 

But  water,  unlike  air.  is  very  sliirhtl 
compressible:  it  requires  a  pressuri-  « 
.".iKK*  and  l.'Kn.'lb.  on  the  square  inch  t« 
volume  by  ono-tenth.  so  that  it  caan' 
energy  to  any  large  amount  by  i^re."*!: 
does  apply,  and  transmit  direct  prci 
the  utmost  facility. 

A  little  consideration  will,  no  doub:, 
Davies  that  the  fact   he  mention-  di* 
that,  water  is  more  readily  compre>siW* 
says,  '•  some  would  have   us  Ijelieve." 
owing  to  the  actual  conn  ressibility.  add 
tity  of  water,  pmportionato  to  the  whoh 
volcmie,  would  e^^.^ape  from  his  tap  Hi 
quantity  proportionate  also  to  the  pnj 
culable  from  the   ascertained  rate  m 
But  he  would  say  that  a  peat  desi  Mi 
does  actually  escape.  Hodi»Vfc»  * 
that  of  the  water  r*''     ^■•T' *" 
containing  vessf'  "4 


V    -. 
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etcfaea.  ud  allain  mt«r  to  enter  in  addilic 
dua  to  the  compreHion  of  the  water.  &i 
le,  when  the  preuura  it  relcued,  the  iron 
ta  agBin.  noleis  it  hu  been  oventrainel, 
ioing  BO  foroM  oat  this  eioeu  of  WBler. 


BTDRAtTUO  BAU8. 
*.]— I  HAVEremd  with  great  interest  iho' 
ive  coneBpondende.  entitled  "  Hydranlic 
tplajned,"  which  hu  been  going  on  in  vonr 
i  paper,  the  "  K.  M,"  and  having  mj'aelf 
itle  eiperienoe  in  fittine-up  and  repairing 
ninet  ««y  thst  I  agree  withall  thath«>  been 
jarding  the  c»i«e  of  the  reonil.  But  one 
cannot  tee — how  onr  friend,  P.  J.  Davies, 
'■^  "''"•'Tbeinpvery  ehutio.  Itm>]tbeE 
.u „  pj^^g  where   the  witei 


the   i 


r  in  deliv"" 


I  believe  them 
backward  moti 
ter  valve   it  opene 
of  the  big  colnini 

th  grwt  force. 

iperience  rcgardiaa  fprinaa   ii  eometh 

r  correipondent,  "W.  A,  J.,"  thst  IhoT 

'■"■Jion— not  in  every  cage.  I  would  say 
J.  Davics,  that  nnder  certain  conditions 
irings  are  really  necofsary.  I  would  havi 
P.J.  D."  had  Rated  aome  of  the  conditions 
thjnk  where  the  sjiring  water  wa«  near  thi 
the  ram  «b  one  condition  ;  another  con 
ould  he  where  the  ram  had  to  pnnip  th< 
itof  BunkwfU.  I  believe  Blake  givn  on( 
to  do  thiB  in  eueh  cawi.  I  ahonld  «ay 
would  do  what  nnUiinB  else  would.  I  ain 
fee  from  yonr  columns  "  P,  J.  D."  ii  about 
Koroe  ciperinienU  with  the  ram,  of  which  I 
see  the  resultj  published  in  your  paper, 

i«  one    qneition    I   wonld  like  U)    asl 
>.    inoonneotionwithramB.    IhavealwajL 
I  to   believe  that  the  drive   pipe  of  a  ram 
e  thoroughly  airtight— bo  much  »r  -'-'^  - 
»i»e  of  epinpoint  would  Bpoil  thi  _  _    __ 
allow  the  Uttlesnift  valve) ;  I  muit  »ay  my 
cehubeen  Eumething different.    Iioannow 
three  ranu  working  aplendidly  with  leaky 
pea.     I  have   even   had,  when  evorytl ' 
fd,  to   bore  a  hole  in  the  drive  pipe, 
ine  BO  the  rl!cet  waa  a  complete  cure 
rtlilB  raoi  never  went   better  than  it 
iia  iMt  t>  monthB,    I  would  like  if 
regarding  thiB,  an 


E  had  an 

lerquesf _ — 

j-our  oduniDB,  is  in  connection  with  lie 
uft  pamp.  What  ia  it  that  caiusB  tbe 
oke  in  tho  pump  ?  To  let  yuu  underBtand 
ncan,  when  I  poll  down  the  handle  it  goei 
df  with  great  force.  tinmbar. 

NTINO    HOI.BS    Of    DIVISION 
PISTES. 

.]— As  therB'aeemeto  bo  a  good  deal  uf 
eipericnced  bv  some  of  onr  friends  in 
■  the  hnk.B  of  the  divided  circle  I  doacriba 
iiid  1  follow  and  find  gives  good  rcanlti. 
ose  who  can  afford  it,  no  doubt  the  auto- 
iinting  apijaratua  described  last  week  Is  all 
be  deMirod.  I  cioect,  however,  that  there 
V  who  use  the  division  plate,  and.  like 
nave  to  be  content  with  more  simple 
lents  than  the  automatic  counter. 

1  small  camel-hair  bmsb  to  one  leg  uf 


:    llolei 


■    tho   r 
rk  oS  n 


rush  must,  of  conrBc,  be  filled  with  pig- 
I  UBc  whiting  and  methylated  spirit, 
res  a  distinct  (Dark,  dries  at  once,  and  is 
ly  tU'aned  off.  W.  E.  W. 

ENT  OF   FETROLEUlt  IN  BULK. 

-]  —  As  jou  mention  in  the  "Scientific 
Mlnmn,  p.  ■177,  tbe  arrival  ot  a  cargo  of 
a  in  bulk,  and  aay  that  "much  haslieoQ 
the  fact,"   it  may  be  of  interest  to  some 

0  have  some  further  information  on  this 
rhich  is  in  all  likelihood  the  commence- 
a  thorough  revolution  in  Uie  petroleum 
la  I  am  niyself  personally  conecmod  in 
er,  and  it  all  came  under  my  own  obseiva- 
Q  give  all  the  necessary  information. 

iea  for  some  jcora  past  in  tratuporting 

1  oil ;  but  that  ie  only  ihaltow  water,  and 
uels  are  employed.  The  conditions  are 
liSerent  when  the  Atlantic  ^avea  are  to 
Qtsred.  Several  attempts  have  been  made 
the  Amerioan  oil  over  !■  (mka,  and  I 
n  TctMli  hav*  Muted  -'  '" -'-  - 


inch  greater  spe 
to  tide,  will  produce  violent  ihocka.      If,  there- 
fore,   a  tank   ia   not    abaolutely   fall, 
to    conooive    that    very  deatrnolive 
■  occor.      The    soooess     of    tho    t 
therefore    upon    converting   the    liqnid, 
cargo,  into  a  aulid  and  nnsbiftable  one,  by 
that,  at  all  times,  and  ooder  all  ctrcnmslai 
tanks   Bhall    bo   abaolntely   fell.      This  h 
attflinfd,  and  a  system  patented  and  pnt  in  actual 
work  eipcrimentnlly  in  tho  Crniadrr,  which  o»i 
Bafoly  acroBB  without  difficulty,  and  without  appi 
oiable  ioaa  of  oil,  and  has  recently  been  diBabarged, 
and  atarted  on  her  way  home. 

She  is  a  strong    wooden  sailing  vessel  of  abo 
751)  tona,  and  she  has  been  fitted  np  with  eylindi 
cal  tankB,  in  fact,  ordinary  boilers,  in  such  a  wi 
that  acoess  can  bt-  hnd  lj>  all  the  exteriors,  tn  admit 
>f  leakage        " 


rangen 


t  experiment.  A  ati 
maUoftbcm.  From 
into  a  small  ciat«m  oi 


xfor 


draws  thi 
k  a  pipe  passes 


■ge  the  eieess  int« 

uuitam;    if    it  contracts,  tV-     "' — 

ihed  from  a  provision  for  thi 
tank  leaks,  by  closing  taps  ' 


^  be  Boparalely  Bxamined,  and  the 

tending  one  discovered.     In  this  way  all  danger 

done  away  with,  and  all  risk  from  fire  abaolutely 

oidcd.    No  one  conld  have  told  that  the  chip 

had  a  petroleum  cargo,  for  it  gavcoS  no  smell. 

So  much  tor  the  American  part  of  the  work. 
They  were  anxious  to  know  how  they  were  t^j  doul 
witb  their  cargo  when  they  had  brought  it  over, 
and  of  coarse  sent  r>v(T  agents  to  prepare  tanks  to 
receive  it,  whOjto  their  great  surprise,  found  that 
we  nlayed-out  Britishers  were  actually  in  advance 
of  the  Americans,  and  that  here,  in  the  hear 

Landon,  there  waa,  ready  to  their  bBud,n  nystoi 

tanks  which  they  have  readily  admitted  iri  not  to 
be  equalled  in  the  world  j  and  that  though  wo  do 
not  at  present,  as  they  do,  pump  oil  over  Itl"  "' 
if  hill  and  valley,  wo  shall  be  qnite  readv,  i: 
pay,  to  send  it  in  pipes  (instead  of  casks) 
inland  market.  As  a  fint  step  towards  this,  the 
Uy  discharged  by  a  pipe.  The 
tanks  of  tho  Atlantic  Stor^tge  Compaiiy  (which 
already  contain  the  greatest  portion  of  tho  slock  of 
itine  in  London)  arc  situated  at  Bow  Commun, 
canal  which  mnB  from  the  Thames,  near  the 
Regent's  Canal,  Ut  tho  river  Len.  By  arrangement 
with  the  Regent's  Canal  Company  a  pipe  was  run 

iblo  tank  barges  to  ba  filled  withont  having  to 
s  into  the  river,  so  thai,  having  only  --  -'- 
ween  that  point  and  the  slorage  tanks, 
away,  the  operation  of  discharge  was  almo: 
■nnoufl  with  two  tank  barges;  they  were  rapidly 
nptied  by  a  powerful  steam  pump,  and  the  oil 
ansferred  into  large  tanks  nndergronnd,  buflt 
ilidly  of  eonorcte  and  lined  with  '---■    ---■-'  •- 


pnmpcd  direct  from  tbe  ship  to  the  U 
It  is  evident  that  this  will  be  a  g 


icH  tho  eipcnseB  of  shipment  m  many  ways, 
y  with   the  cost    of    barrels,  which   may    be 
'atedly  used,  while  a  ship's  cargo  wQl  bo  dis 
■ged  in  a  fraction  of  the  time  necessary  for  th< 
n  barrels.     Thta,  again,  will  stimule'       ' 


L.  of  which   much  has 


be  wasted  if  each 
work   upon 


luv*  Muted  ■tdJfim 


vast  possible  prodno- 
■"      ■        un  away  1 

THE    TESORT    07    THB    WTHSEUBBT 
INTLUBNOE  MACHINE. 

[2ol*21.]~I  AM  glad  to  see  that  some  uf  } 
odcn  are  working  at  a  theory  for  the  iaflni 

machine,  and   I    very  sincerely  hope  that  an 

acceptable  theory  tbui  the  one  I  sent  you  may  be 

'      '     ■'  '         '      'onr  1  think  time  would  not 

jher  were  to  strike  out  and 

pon    quite    new    lines.    Let  the    cnrrent 

each  nave  their  proper  place,  but  no  more, 

9  yet  positively  known  about  electricity, 

.'e  IB  an  amply  large  field  for  entirely  cew 

thoughts, 

"-  Taaffa  appaara  to  ba  indiHerent  about  tho 
lie  eontaeta  between  the  brushes  and  the 
sectors,  the  two  opposite  sectors  at  the  same 
moment,  and  between  brush  and  biuafa;  then 
views    the  machine  being  non'salf-cxciting  witb 

complacency,  as  due  perhaps  to  atmosphe"" 

""'"'  ~"     '  "'  """"u  attend  Ui  tho"      --■ 
tated  they  Ehou. 
nd   the   machine  freely    self-oi 

JORDAN'S  8XTN8HINE  BBOOBDER. 


by  the  sensitised  cbarti  having  been  eipoaed  to 
daylight  before  insertion  in  the  isstrnment.  The 
tr&ce  ought  not  to  fade  away  on  plaoing  the  chart 
in  water.  The  effect  of  sunlight  on  the  preparation 
IB  to  render  it  insoluble  in  water,  and  if,  after  expO' 
sure  in  the  cylinder,  the  ohart  is  immersed  long 
enough  (ontil  the  dark  ground  of  tbepaper  heconua 
whits)  tbe  trace  will  remain  clearly  visible  anil 
more  or  less  blue,  according  to  tbo  intensity  of  the 

Cherry  Orchard,  Staines.        Jas.  B.  Jordui. 
COSPOTTNI}  LOCOHOTIVEa 


No. 
of  en 
gines 

Coal 
used 

Coat  per 
I  DO  mile* 

Big  Componnda 

London  Link 

bOS 
fill 

.19-7 

£    a.    d. 

London  and  Carlisle 

an-i 

1      o     i 

Average   of   No.   I  link 
{London  link) 

7sn 

I17H 

37-8 

T     2    4( 

1     6    OJ 

Jnmbo's  Carlisle  link 

aa^c 

1     8    4 

Average 

1104 

5^3 

1     4  Itl 

Holyhead   link   of   com. 
pounds 

3«-,i 

1     H    .'. 

Average 

31S4 

2B-8 

\ti] 

Yorkshire  link 

fli-n 

1    s   i; 

Average 

6^0 

34-7 

1     2    a 
1    4    s 

deoond  London  link  of  oom- 

31-2 

1  a  4 

Average 

The  above  table  gives  the  top  and  bottom  engines 
1  each  link  and  the  average  for  each  link,  and  it 
shows  that  the  Jumbo's  are  S'lilb.  per  mile  less  in 
c^ial,  and  2>.  per  hundred  miles  less  in  cost.  Then, 
comptiring  the  second  London  link  und  the  Holy- 
head link  with  the  Yorkshire  link,  we  find  them 
about  equal ;  but  I  wish  tu  point  out  that  SSb  is  a 
Bamahottom  Gft.  din.  tuur-wheel  oonplcd  engine, 
and  218*2  ia  a  Jumbo,  Tho  former  was  over  I2Lb. 
of  coal  les«  pec  mDe,  and  4s.  Id.  per  100  miles  less 

The  above  shows  that  the  componods  are  the 
eiviest  in  fnel  and  coat ;  the  Jumbo's  are  the 
eit,  and  the  Ramsbottoms  the  lowest  in  coal  and 
list:  thus  showing  that  the  compounds  are  a  com- 
plete failnre  beyond  the  Bhadon  of  a  doubt. 

As  an  engine-driver,  I  wish  to  point  out  that  onr 
superintenaenta  are  making  the  compounds  mors 
dangerous,  becauBe  they  are  trying  to  pat  more 
work  intji  a  little  space,  and  leaving  no  room  to  do 
nor  even  any  space  to  get  under  the 
engines  to  oil  them;  and  one  of  the  compound  tank 
mglnea — or  choppers,  as  they  B~"  --"  '  '---  •- 
lavc  a  very  small  S 
under  tbe  ash-pan  to 
-lo  pit.  This  IS  shameful  work,  and  it  ought  tu  be 
itoppcd  by  oil  means.  Have  we  any  humane 
directors  on  the  board  that  will  see  that  the  en- 
gines are  made  with  aomo  little  regard  to  decency 
and  safety  V  This  said  engine  cannot  be  packed 
with  one  man,  they  cannot  reach  the  low-pressnre 

Sno  spindles,  and  it  will  have  to  be  lifted  wiUi 
s,  and  the  front  spring  taken  out  to  get  at  the 
are  we  Ui  think  about  the  designer  of 


]  fireman,  and  he  has    1 


glan^.  What 

lifted  witl 

get  nnder  it  if  it  breaks  down  on  the  road  '/ 
his  is  retrogTCEsion  with  a  Tcngcanco,  Instead 
of  the  plain  simple  engine  that  Ramtbottom  made, 
we  have  now  the  experimental  engine  that  is 
always  failing  and  always  being  altered  to  effect 
impravaments ;  bnt  the  improvements  are  proving 
worse  than  the  original,  and  the  alteratioDs  go  on 
without  oeaaing,  with  a  deal  of  brag  to  throv 
— ipla  off  the  right  bo-"'  "— 


[■2u[24.'I— G.  D.  Sbatos  says,  in  letter  2i078| that 

no  more  tender  ijoods-eDgines  are  to  be  built  at 

CreWB."     If  ao,  I  hope  that  the  goods  will  bo  made 

thatthe  driverstaiagGt  under   them  without  Uie 

□ger    and    difficulty   that   there   is   with   tbo 

passenger  engines,  for  they  have  to  appoint  a  very 

-    '1  fireman,  and  he  baa  to  go  nnder  the  ath-pan 

1  they  are  not  over  a  pit,  and  it  very  oft^ 

rs  that  they  have  tu  be  oiled  at  the  station 

e  there  isno  pit  available. 


Otavra  SdntlneL 


1   X  trust  that  ae 
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llisiiiidvM  in  [trataetuig  tha  wtak  kgiinit  the 
itioil(  will  inust  apon  m  gnffioimt  ipus  being 
kllowMfor  the  driTen  uid  firemsn  to  get  under  tha 
CDgiDM  without  Tunning  inch  dingeioiu  riaka  m 
tber  hkva  to  do  >t  preaent. 

I^e  aagine  mmi  ouuiot  get  ander  if  it  breski 
down  OR  the  Toui,  uid  there  is  ihort  ipaoe  to 
work  in  if  they  coold. 

There  is  kuo  mnother  defeat — the  low-previuro 
engine's  ipindles  glandi  sHnuot  be  jncked.  They 
want  lifting  at  the  front  end  with  the  iacka  and 
the  apringe  taken  out,  to  be  puked.  I'he  abOTe 
are  detoota  that  want  remedying  before  they  ought 
to  be  allowed  to  run. 

What  are  we  to  think  of  thoae  who  deaini 
compel  men  to  work  inch  dangeronA  englnea  ? 

Compoonda  are  a  complete  failure,  u  I  I 
before  ahown,  and  lu  the  preaent  oonaumptiou  sheeta 
demonatiate,  for  they  are  a  great  deal  higher  f 
eipenie  than  the  other  eoginea. 

Ona  who  la  In  Favour  of  an  Old  Razax. 

X^OCOHOTIVBa. 

[251Jo,]— Is  reply  to  "  W,  C."  (3o(W0),  I  regret 
to  uy  1  haTQ  no  more  particulara  of  the  compound 
goods  engines  than  those  I  have  already  given.  As 
I  hare  ilreaily  said,  I  expect  oqo  wUl  be  oat 
shortly,  I  hear  that  Mr.  Webb,  in  epite  of  the 
nomeroDs  convincing  proofs  put  lorwaid  that  it  ia 
not,  Srmly  believes  uiat  the  ayatem  he  haa  adopted 
i*  ooireot,  and  bopea  that  by  altering  the  enginea 
In  thoae  parts  where  they  are  fonnd  wanting,  to 
BohioTa  aueceaa.  All  I  will  shv  is,  I  would  rather 
Hr.  Webb  had  the  job  than  I. 

The  following  are  the  dimonaions  and  particulaia 
of  the  new  7ft.  Gin.  single-wheel  engines  of  the 
Qraat  Northern  Railway ;— Cylinders,  ISJin.  by 
2£iit. ;  wheels :  diameter  of  drivers,  Tft.  T)in. ; 
leaders,  4ft.  IJin.;  trailers,  4ft.  Itin,;  all  wheels 
WTOnght  iron  :  motion  open  elot-link  and  eccentrioa : 
<xank-ai]e  Siemens-Uartin  steeL  Diameter  at 
wheel-aeat,  Sjin.;  diameter  at  baaringa.  SJin.  j 
length  of  bearing,  7in.  Boiler  :  I<ength  of  barrel, 
lift.  Sin. ;  diameter  of  barrel,  -Ift.  2in. ;  number  of 
tnbes,  m, ;  diamfltei  of  tnbea,  l}in.  llesting  inr- 
ttco:  Of  tnbea,  1,001  aq.  ft.;  firebox,  109  sq.  ft.; 
total,  1,110 aq.  ft.  Grate  area,  184  aq. ft. 
Weight  in  working  order  : 

ToQ-tCwt. 

On  leading  wheel!   II     lit 

On  driving  wheela   17    — 

On  trailing  wheela  10    16 


Tank  holds  3,900  gallons  of  water,  and  the  bunkar 
fern  tdka  of  ooal. 

Hmu  angtnea  are  not  to  aupeneda  the  Sft.,  bat 
(be  objeot  waa  to  bnild  a  cheaper  and  yet  equally 
(ttaient  engine,  and  I  hear  (bey  give  complete 
Mliifaction.  They  are  at  present  working  between 
Donoaater  and  PeteiboTough. 

a.  D.  Beaton. 

AKBSIOAir    V.    BWQLiag    liOOO- 


[261S6.J— Fbom  a  New  Zealand  paper  it  aeema 
Um(  Sir  Jnlina  Vogel  haa  decided  to  order  enginea 
from  America  instead  of  England,  and  reporta  they 
■re  belter.  How  i«  this  ?  Surely  aome  of  our 
English  Mechanics  will  have  a  word  to  say  on 
tkls  snbj«ct,  As  EnrUah  Haohanio. 

STKA3C    BBAXSS. 

[S6127.]— IB  reply  to  Mr,  W.  B.  Thomp«)n  (p. 
MB,  l«tt«r  i6050),  ui  my  larioos  letters  npm  oon- 
Uanona  brakei  1  have  pointed  out  the  aotoaltaot 
that  a  Don-«atomatio  steam  brake  is  ineSoient,  and 
doM  not  fulfil  the  Board  of  Trade  conditions.  I 
have  always  been  in  tavonr  of  making  all  ateam 
biakei  on  paaseo^r  enginea  "  automatic,"  ao  tiiat 
thej  can  be  applied  by  the  gnard  or  by  antomatio 
aotlon.  Having  a  few  montha  ago  carefnlly  ei- 
Mnised  and  wtmied  the  appantna  at  the  worka  of 
Meaara.  Greaham  and  Craven,  Manchester,  I  am,  of 
>,  perfectly  aware  that  ateam  brakes  can  be 

antomatio.   "-'-■' 

tnma  referred  t 


I  antomatio.   My  l**t  letter  npoD  the  brake  re- 

J  referred  to    Uie  half-year  ending  Jnna  B" 

Whatever  alterationa  or  improvements  have  aim 


HITBATX  07  BODA  BATTBBT. 
rS61!8.1— M;  modifioation  of  the  above  ia  aa 
followa :  Outot  cell,  box  of  pitoh  pine  Sin.  by  Sin. 
by  U(ituide}]in.  thick.  Pitch  inside  with  pitch 
and  0  par  oaut.  g.p.,  varnished  oataide  with  erim- 
Km  ahetlac  vamian,  made  by  mixing  vermilionette 
with  ahellao  varrtidi  till  the deabvdlinti* obtained. 
The  lid  oonaitte  of  a  flat  piece  of  |in.  wood  with 
three  mortiaea  out  In  it  the  oentee  one  for  the 
ponma  pot,  which  ii  41in.  by  SliiL  by  4iB.  (Inaide), . 
wMh  a  eatbon  plate  each  side  tn  ihe  othw  tiro , 


mortiaea.  The  oarbona  are  about  lin.  away  from 
the  porona  pot.  The  topa  of  oarbona  are  coppered 
and  then  puaffined,  the  top  of  porona  pot  also  being 
paraffined.  Awirebent  Cl-abapejoioathe  twf  -- 
bona  while  one  end  goes  to  the  terminal.  A 
plate  ajin.  by  24in.  by  Jin.  goea  in  the  poroas  pot. 
The  eolation  for  outer  cell  ooosista  of  nitrate  of 
soda,  two  parte ;  water,  one  part ;  anlphnric  acid, 
one  part.  If  the  battory  ia  for  eiperimental  work, 
I  prefer  for  the  linc  plate  anlphnric  acid,  one  |»rt, 
water,  nine  parte ;  bat  if  it  haa  to  itand  some  tin 
withont  being  used,  a  saturated  solution  of  sa 
ammoniac  is  as  good  as  any:  E.  M.F.,  about  1 
volt;  current,  two  amps.  One  gallon  of  til 
nitrate  solution  ia  supposed  to  give  800  wurkin 
amp.  hours. 

I  inclose  aketah  of  eell  with   plan,  where  P 


I  pot;  W, 


;  C,  oarbona; 


Merenry  cup  connections  are  about  the  best  foi 

light    battery,   but  are  troublesome  when   yon 

often   have  to  clean  the   cells,  so   I  devised  the 

following  arrangement : — To  the  end  of  the  oarbiai 

wire  is  scddered  a  small  aorew  eye  (I 


>t,  and  haa 
copper  clip  which  holdi  the 
can  then  be  taken  out  for 
amalgamating  or  otherwica  withont  diaoonnecting 
"-he  wir«.  The  eyea  and  all  the  wirea  art 
amishad,  except  where  contact  is  neceeaaty.    Thi 

jting  wirea  have  abort  pieces  of  No.  12  wire, 

■"■  into  the  eyea.     Itl  havanot  clearly 
onrg"  would  like  '- 


XJk.THB  SATTSBS. 

[26129.]— iM  reply  to  "  Tuebor,"  I  may  aay  that 
a  twist  can  be  cut  wiUi  ease  by  ^iog  aome  sort  of 
overhead  to  drive  the  fly-cntter,  and  connecting 
the  screw  of  (he  alide-rot  by  a  pulley  and  oord  to 
the  mandrel,  either  direot  or  through  a  aeoond 
shaft  on  the  oveihead,  as  alluded  to  b;~  ~  ~ 
in  a  recent  letter.     If  "  Tnebor  "  knows  of  toi 

SI  an,    will    he     kindly    communicate    it    to 
iNBLrBH   MBCHAHIO? 

A  twist  formed  of  ad jaoent  ecoentrio  diaaa  can  be 
done  with  an  ecocntnc  chuck,  or  by  marking  a 
ring  of  centres  at  each  end  of  the  piece,  withont 
but  not,  I  think,  a  plain  twiat.  There  are 
J  similar  unorthodox  eipediente  that  can  be 
need  bv  thoae  whoae  Ingennity  exceeds  their  dollars, 
and  I  have  long  entertained  a  wiah  to  write  a  paper 
-^  "Dodges  and  By-wmya  "  ofthiaclaaa;  but  Ibave 

i  been  able  to  test  one  or  two  whioh  I  ahonld 
like  to  add  to  Uie  list  it  I  find  them  of  practieal 
utility.  Mr.  Holtaapffel  haa  given  one  or  two 
-'    hia  Vol,  IT.,  and  I  anipeet  that  there  are  many 

Sana  of  aehievingreanlta  similar  tothoae  obtained 


prooelaea  In  tninil^ — e.gr.,  in  ■n«Mng  nuHi  a  thing 
aa  a  needle  or  bodkin  oaae,  I  have  b«fnn  by 
nonnUng  a  twist  drUl  In  the  latha,  a^  ncfaif  the 


[.OT^S  a 


driUed  the  bit  of  wood,  or  h 
SDOoeaaion,  and  then  monnted  tham  oo  a 
and  tnmed  the  outeide.    In  IliLa  oaae  1  h 
doing  other  work  with  the  drill,  and  waa  : 


>needle  case,  and  It  atmck  me 
drill  waa  jost  abont  the  right  siie,  1 
way  to  work,     I  have  several  times 
thing   by  prefi 


The  fly-cot 
simple  bntaplendid  tool,  bat  the  eceeritric 
of  greater  capability  as  a  carver  and  planei 
in  getting  np  a  sqnare  base  for  a  pedestal : 
same  square  base  can  be  wholly  cat  withi 
the  lathe  with  care.  Bnt  nbeie  inte 
cutting  is  necessary,  speed  is  also  rtecesaary 
good  work,  and  it  la  easier  to  give  auch  hi| 
to  a  light  fly-cntter  than  to  the  work  whic 
be  cnt  by  a  fixed  tool.     Uoa  any  reader  f 


[a  Co.'a 


w7     My 


exercised  abont  it.  It  will  do  all  that  ia 
for  it,  and  at  the  same  time  it  ia  very  luto 
I  tried  it  at  the  Inventions,  and  on  first 
foot  on  the  treadle  I  thought  it  waa  stiS  1 
of  oil,  expecting,  aa  I  did,  that  it  would  i 
lathe  treading.  But  presently  it  got  un 
and  as  the  speed  gradn^Iy  iiicrcaaed.  T  aot4: 
eooBcions  of  the  great  power  that  waa  beln 
up  in  it,  for  it  was  far  more  inclined  to  gu 
stop.  Of  comae  I  hod  put  into  it,  at  the 
mtucnlar  tissue,  all  the  taid    atore  i  but 

Now  I  want  to  decide  wbethor  thi 
economical  expenditure  of  exertion  on  ni; 
the  result  is  to  give  me  a  aaw  ready  to  re- 
exertion  by  doing  what  no  other  macbin 
kind  will  eSeet.  Nb  other  circular  saw  *i 
the  foot  will  devour  ite  food  aa  this  will. 
0. 

A  WATBB  BABOMBTBB. 

[2&130.]^FBOt(  the  description  given  b 
your  water  barometer  (26107)  in  last  weel 
it  is  very  hard  to  form  an  idea  »f  it. 
eourae.  blows  the  principle  of  the  Sympiet 
addition  of  the    flexible    tube.  •■ 


joined  to  glaas  tube,  s 
joint,  would  bt- — '— ' 
Why  do  you  n 


be  invaluable  to  lovers  of  meW 
ibe  with   such   a  larg 

„ the  bore  the  (jrciter  i 

cnlty  in  meaauring  the  height  of  the  colum 

There  are  two  great  object iona  againatyu 
barometer. 

lat.  Water  evaporating  at  ordinary  t 
tnrea  oansea  the  readings  to  becume  gradui 
(I  conclude  your  cistern  terminatea  to  a 
pipetto  through  which  the  water  evaporate 

Zndlv.  Your  barometer  will  not  stand 
lower  toanCC,  the waWrin  cistern  and  tub 
ing.    A  sketch  of  your  apparatus  will  oblig 

Newport,  Mon.  A.  Treysr-Ei 

DUSFT  THBEE  XITCB. 

[26131.1— Is  reply  to  "  Asoalon,"  both  T 
Saturn  wore  visible  in  the  Held.  Titan  L 
for  a  3in^  ai  I  find  it  a  conspimoua  ob)ec 
l|in.  and  four  lena  eyepiece.  The  vuil 
Saturn  ia  important,  sa  Rhea,  Dione,  arui 
were  seen  50  years  ago  with  a  '-'^,,  the  plan 
hidden  by  a  stop.  Those  three  satellitei 
difficult  obiecta  with  a  3in.  of  usual  focn 
the  nunsnaf  shortneaa  of  the  focus  and  tl 
thickneu  of  the  triple  object-glnas — ^vii. 
of  my  dumpy  Bin.  which  made  me  think 
fonnancc  sutBciently  interesting  tii  record. 

The  inslfument  I  employ  for  measuring  tl 
ia  a  double-image  micrometer  reading  t> 
I  find  it  neoesaary  to  measurf  ihe  power. 
to  trust  to  (hat  marked  by  the  optician, 
eminent  he  may  be.  I  have  a  telescope  < 
power  marked  SO  by  the  maker  whit 
meaaurcd  gives  a  power  of  ^1 ;  another,  bv 
maker,  marked  160  gives  130  :  another,  L 
ferent  maker,  mark^  iJO  givea  3!*i, 

My  reaaon  for  extreme  accnracf  in  the 
that  I  teata  telesoope  by  the  luwneaa  of  tl 
with  which  I  can  ace  a  fairly  easy  <li>uble  ii 
by  the  usual  ihethod  of  dividing  a  vvry  do* 
with  a  very  high  power. 

High  eyepieoat,  such  aa  }  and  j^.  bare  b 
ago  discarded  by  experts  for  testiuK  micriH 
jeotivea;  why  they  should  be  still  cmplr 
teleacope  testing  I  cannot  imagine. 

As  I  have  sud  before  in  these  columns, 
believe  in  the  u»e  of  any  eyepiece  over  (in. 
lent  focus  on  either  a  microacope  or  telescu 
of   being  troubled  by 


Ifondon,  Dec.  l^t 


'  Bdvam  JK.  Kb 


A  NXW  8Z.OTIINa  TOOL 

[2618!.]^ 
_jLyliketok._ 
fee  ma)  fee  dt 
think  it  worth 
aloCtinf  Inildr 


^ 
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■lottlDg   ontakle    of   arbor.     Theontten    move       It  iMmi  to  me  liinplioitr  itaelf  ;  the  onlydiffi- 

aroDDd  their  pliu;  thoB  the  edge  u  not  bruucd,  onlty  being,  bow  much  povei  could  Uie   trioyclc 

when,  liter  eub  eat,  the  tool  comet  baokwarde  ;  ■  force  into  Ote  of linder  going  down  bill  ? 
little  ipiral  ipimg,  longilndinal  in  the  roand  end,  AJValua. 

TertiCBl  in  tbe  square  end,  brings  th?  cotter  again  

in  it!  place.    On  the  round  end,  bthiod  the  oattor.  -Drrnrtrn      vnTW^      nv       arirwrwrmr 

i.  left  a  kind  of  feather,  again,!  which  the  =Qtte;  'Yfrffl.    ^!^I_°'      '^^^P"^'^ 
nati  when  cntting.  CHEAP    SOSITTK.— TO    CORBBBPONB- 

Sankimo,  Dec.  3.  W.  Van  Bt*.  BKTe. 

~-  [  aolSS.]— I  AU  not  aware  tbat  there  ia  any  rela- 

A  BIKFI.B    ASD    HAITDy    COKFOUNQ  t'<™  between  the  faiinR  point  uf  a  metal  and  IIb 

SBZiXNITB    AND    MICA    STAaS.  oondnctivity  ;  bnt  if  Colonel  Rnaa  hu  dixenveredn 

of  mioroacopiBta    are    content  with  the  ordinary  Conductivity.  Heltins  Poin^, 

almple  filnia  of  aelenito,  giving  blno  and  yellow,  Silver 1,000  1,00^C, 

and  red  and  Kieen  groundi.  Gold  5it3  l,2riO 

Itia  my  object  to  indicate  how  a  very   naefnl  Tin 14Ti  ^38 

aUgemay  be  made  for  a  few   pence,  which  will  liou    ll!l  I,GOO 

aaawer  moat,  if  not  all,  the  purpoaes  nf  the  moit  hnd  85  333 

ezpenaive  apparatns.  Platiniun S4  1,910 

t  .1  ''''io,;^"«,=*'™  "ill  "h™  that  a  whole  revo-  There  may  be  lome  relation  between  the  figares 
Indon  of  the  filmi  1.  quit*  nnnecewar^,  eifery  po^  in  theae  two  oolnmna  (which  are  from  the  188-1 
aiUeaiimuthbe.ng»ttainabJemaportion  thereof.  French  edition  of  Qanot),  but  it  i.  c-ertaialy  no( 
A  lever  motion  oan  be  made  to  give  Jl  the  ^ijiblB  readily.  I  would  like  to  know  what 
.Iteration  nece«ary,  and  I  therefore  Uke  a  film  of  .utbority  Colonel  Ho«  ha>  for  .tating  that 
adeniM  and  a  film  of  mioa,  and  moont  on  eircnlar  alnmininm  eonduete  heat  better  than  lilvor 
leoei  of  m-ood  with  projecting  bandlea,  as  Pig.  1.  Miller  givea  Al  -=  666  compared  to  Ag  =  1,000.  If 
it  be  true  that  lodiiun  has  been  produced  cheaplv 
by  oleotrolyiii  (p.  303),  we  are  certainly  within  'a 
meaiuiable  dirtance  of  cheap  alnmiDinm,  thi; 
advantages  of  which  would  be  very  great.  I  hari! 
received,  apropos  of  my  reply  to  qaerj'  i809B,  ;i 
long  and  very  mad  commnnication  from  some  beini- 
who  sign!  himself  "Socialism."  I  must  ask  tb<' 
ff     g  indulgence   of   thoee    eormpondenl«   who   havi^ 

addresaed  queries  to  me ;  I  will  endeavour  bi 
answer  next  week,  but  am  very  much  occupied  at 
preaent.  Wm.  John  G^«y,  F.O.8.. 

Analytical  Chemist,  Newoastle-on-Tyne, 


I  then  take  6  thin  slips  of  wood  a  little  larger  than 
an  ordinary  aliti,  and  cut  oirodlar  pieces  eut  of  each, 
aa  Fig.  2.  Only  two  of  theae  are  joat  large  enough 
for  tba  films  to  mare  in,  and  the  other  three, 
■lightly  mullar,  form  top  and  bottom  and  centre 
piece  to  keep  fOma  apart.    I  then  gloe  all  theae 


Uvether,  with  the  selenita  and  mica 
Whan  dry,  these  have  a  free  move 
60>ar*o,uid  a  thin  strip  at  back, 
■fabiat  nniahea  the  affair. 

I  aend  nnigh  sketch  of  finished  stage  No.  3,  and 
tUnk  anfuna  who  triei  it  will  be  pleased. 


TBIOTOLBa 
[SSlSt]  —  The  auxiliary  motive  power  for 
truyaUa  aaama  yet  nndiseovered.  May  I  make  a 
Mnaatim  for  piactieal  heads  to  work  opon  ?  A 
ranfiidet  lor  ocmpreaaad  air,  exaotly  similar  to  an 
Wym  ;  a  plrten  wocking  from  the  crank,  in  a 
'VUka  the  aiMjomp  ;   pcFwer  der — " 


any.  The  proportion  of  things  pleasant  \t, 
upon  and  admissible  ss  edibles  ts  probably 
ilsrge.  The  ornn  of  smell  aeem  to  be  the 
best  indicator  of  goMness  or  badness,  a^reeablL- 
odours  being  asa  rolequite  hannless.  Physiologiat- 
have  usually  coudemnad  the  use  of  various  colour- 
ing matters  in  tbe  manufacture  of  winea  and  foods, 
bat  more  on  general  principles  than  on  certain 
knowledge  that  added  matten  were  of  a  harmf  nl 
nature.  HH.  Caieneave  and  Iufpine  have  foond 
that  the  "rouge  solnble "  is  innocuous,  and 
"snlpho  de  fuchiine"  appears  to  be  likewise  harm- 
less. These  colcuring  agents  do  not  give  rise  to 
unpleasant  effects  of  an;  description,  even  thongt 
ingested  in  considerable  quantities.  The  workmen 
in  the  manufacture  of  the  colours,  spending  many 
hours  a  day  in  breathing  the  atmosphere  impreg- 
nated with  the  coloured  particles,  appear  to  auffei 
no  inconvenience,  live  long,  and  enjoy  good  health. 
Saffranin,  which  is  also  employed  to  tint  wines, 
prodnoes  tonic  effects  on  animals  if  administered  in 
considerable  doses  ;  the  action  of  the  heart  is  dis- 
ordered, the  breathing  distressed,  and  diarrbeea. 
with  albuminnria,  set  np.  But  even  aaffranin  may 
be  administered  in  minute  doses  withontproduoinj 
any  marked  deleterious  effect  on  the  health, 
Investigattona  of  the  kind  employed  in  ascertain- 
ing those  results  are  oseful,  for  aa  pigmentary 
matters  please  the  eye,  and  do  not  cloy  the  palal«, 
would  be  well  to  now  which  pi^enta  may  be 


BEPLIES    TO    QUEEIES. 

*.*  /n  H\*ir  tamctrt,  Cerrapimiiidi  art  rmptcl- 
fkUv  rtiptuttd  la  vuntim,  in  lach  tntteaiw,  lJ<  liU* 
aaif  ttvnfar  e/  f Aa  jony  awhtd. 

[fifi766.]-MBBneBl»  Pirebrioka.— With  re- 
gard to  the  remarka  of  your  corTespondent, 
"Mnrano,"  in  yoni  inane  of  llth  inat,  I  have  not 
observed  the  inquiry ;  but  I  venture  to  say  that 
these  are  not  made  from  soapstone,  but  from  mag- 
ncsite,  which  contains  about  98  per  cent  .carbonate 
of  magnesia,  1 1  per  cent,  of  linie,  and  i  per  cent, 
of  iron.  It  is  <|nite  tmc  that  bricks  from  thii 
material  arc  being  made  in  France  by  varioos 
steel  manufacturers ;  but  they  are  also  being  made- 
close  to  Liverpool  from  my  Greek  Magnetite, 
which  I  oan  snpply  in  large  or  small  qnantitiea, 
either  in  the  crude  atate.  or  calcined  and  ground, 
or  I  can  supply  the  bricks  made.  I  have  not  seen 
the  patent  of  Mr.  Thomas  for  the  manufacture  of 
these  Clicks;  but  in  the  Journal  of  the  Cbemioal 
Society  for  NoTcmber,  folio  1106,  you  will  find  a 
method  by  T.  Schlossio^.  The  bricks  that  are 
being  made  here  are  being  made  by  a  very  ex- 
perienced manufacturer,  who,  nevertheless,  with 
myself,  is  still  searching  for  a  furUier  improve- 
ment, which  we  believe  ia  to  be  diacovered.--GKO, 

G.  Bl^CKWELL. 

[57360.]  —  Ohronomater 

"Firat-claas  Hon 


i,of« 


t  the 


.  ?    It  is  onder- 
iaaupposed 


TBtor  of  the  B< 


a  ohrono- 


rilterlnB'  aii»ll*o  Vunbsh.— Shellac  varnish 

ade  with  alcohol  may  be  filtored  without 
difficulty,  if  it  is  preTtuualjr  well  shaken  np  with  a 
small  quantity  of  some  inert  powder,  such  as 
plaster  of  Paris^  ehallc  phosphate  of  calcium. 
About  3oi.  per  pint  is  sufficient.  The  varnish  may 
also  be  rendered  clear  by  miiicg  it  with  one-fourth 
-'»  volume  of  benzine  or  petroleum  ether,  shaking 
-.  frequently  during  one  or  two  hones,  and  then 
setting  it  aside,  when  the  clear  aloobolia  solution 
will  collect  at  the  bottom,  and  the  beuiine,  con- 
taining some  fatty  or  waiy  substances  in  solution, 
will  Hunt  on  top.  After  removing  this  layer,  the 
alcohol  solution  may,  if  neocssary,  be  freed  from 


■qtaHdonhlll,  fautaad  of  the  brake  otidi 

'^-■■ff  H;    tnmanmai  »b    rafMliiliii   In 

-^^^A-mmSa,  and  Hbm,  l^MMabrl 

-•-»  to  £»|Hm  oowh 


ly  warming.  U 
n  powder,  by  wi 


Thk  greater  part  of  the  ooal  now  oonsnmed  by 

to  fc>  fill—  wnwlirt  I  Mm  Frenoh  navy  is  in  the  form  of  briqnettea.   The 
'^  J»lM#Afevrm<A^  I  *■"■'■>"■> 'i'™'^  largel;^  used  in  ^  merchant 
Mnioa,  and  ia  rmpUlf  growing  in  favour. 


to  be  made  at  tbe  sea  level  ic 
it  were  so,  it  would  be  true 

the  same  aa  all  other  bodies,  and  aa  tbe  sea  is  coD- 
tinnoua  from  the  Poles  to  the  Equator,  would  not 
the  water  immediately  sink  where  the  force  of 
gravity  waa  greatoit,  and  riscwhere  it  vras weakest 
till  the  equiubrinm  waa  restored,  and  equal  qnanti- 
tiea of  it  weigh  exactly  the  same  at  both  latitudes? 
And  is  thia  not  exactly  what  has  happened,  re- 
sulting in  the  earth  being  an  oblate  sphereid  in 
st«ad  of  a  sphere  ?  And,  again,  is 
metor  independent  of  gravity,  and  w 
the  same  at  all  altitudes,  excepting  me  vanauon 
that  may  be  canaed  by  the  diSereut  atmoapherio 
densities  ?  Are  not  tbe  momentum  and  inertia  of 
the  balance-wbeel  and  the  strength  of  tbe  hair- 
spring the  only  factors  that  detormine  the  rate  of 
oscillation  ?  And  are  not  the  first  two  in  propor- 
tion to  the  quantity  of  matter  in  the  wheel,  re- 
gardless of  tbe  force  of  gravity,  so  thst  the  period 
-'  oBcillatiou  would  be  the  same  on   the  moon,  as 

Jupitor,  assoming  it  to  move  in  a  vacuum  with 

friotionlesa  pitota  in  both  caaca?— J.  W.  TBOKP- 


.     .  Fint'Claas  UoDours  "  to  lokve "  Baonier's 

Treatise"  to  itself  for  a  while,  and  to  spend  some 
jme  on  an  elementary  work  on  mechaniss,  so  aa  to 
loqaire  some  little  nnderatanding  of  "the  same 
Bws  which  govern  the  movement  of  a  pendnlnm 
Lud  balanoe,  Ac",  and  the  material  nniverse  also. 
He  might  alao  digest  the  parable  of  the  "  Han  of 
Straw  "  with  advantage.  What  "  Wen  "  did  assert 
was,  that  the  rato  ^  a  chronometor  would  not, 
apart  from  friction  and  temperature,  be  varied  by 
removal  from  the  Polea  to  Uie  EqoaMr;  alao,  he 
stated,  in  pretty  correct  langnage,  tbe  reaaon  of 
the  variation  in  the  foroe  of  gravity  at  Poles  and 
Equator  ;  also,  the  degree  of  such  variation  waa 

Soantitatively  expreaaed  In  the  original  query,  so 
lat  for  "  Flnt-dais  Hononn "  to  make  what  he 
calls  "  equivalent  anertions  "  till  he  makes  "  Wan  " 
say  "  that  the  force  of  gravity  exerted  on  the  maaa 
of  a  balance  at  tbe  P(dea  and  the  Equator  is  the 
name,"  appear*,  when  taken  in  ooujtmction  with 
the  nonrisliiiig  signature  of  thia  setter-up  and  de- 


mply  absurd," 


molisher  of"  straw  men," 

but  ignorantly  ridiculoua.  lu  uu  rapiy  w  uid 
query,  "  First-Clasa  Honours,"  amidst  a  rather 
HUpernuous  ex^auation.  states  that  as  to  the 
balance  at  the  Equator  "  its  weight  ia  lesa"  ;  then 
proceeds  to  stato  that  tbe  result  of  thia  rednotlon 
lit  weight  "would  be — to  lose  time."  Any  small 
Imj  wi!U  toll  him,  and  taking  tbe  ordinary  meaning 
'>f  a  reduction  in  weight  to  mean  a  reduction  in 
mass  qnito  correctly,  tbat  a  tigbtenlug  of  either  a 
pendulum  or  a  balanoe-wheel  on  a  clock  or  watoh 
vriU  cause  it  to  go  more  quickly — say,  a  boy  of 
uight  or  nine  yeara  old.  One  a  little  older  will 
explain  to  bim  why  a  pendulum  goes  slower  at  the 
Equator  than  the  Folea,  though  it  offers  equal  »' 
uatance  to  a  spring  or  piessura  at  any  place.  Aa 
for  the  "valuable  apaoe  of  the  '  B.H.',  ic",  re- 
fraining from  scribbling  about  things  yon  don't 
understand  ia  the  best  way  to  show  consideration 
for  it.  Anyone  "with  a  practical  knowladge  of 
walchwork  knows  that  a  newly-cleaned  watoh  is 
pnt  together  mora  or  lass  stiSy,  aooordinc  to  the 
skillal  the  workman;  knows  also  that  a  redneUoo 
uf  Ute  frioUonal  iMUlaneea  of  the  work*  is  tlie 
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nut  equivntent  of  atranglhcningllic  springs,  nnd 
that  the  result  uf  eitbu  orontiun  in  to  iiuicken 
thf  H-itclj,  ju9t  the  ■aiDc  n>  llghtcnins  the  hDlaiic«- 
wheel  Jdos  so.  In  nnyone  but  '■  F.  C.  H.'s  "  tKpe- 
liencc,  dirt  caii»i  ii  wati^h  to  lu«c,  aften  laigely. 
If  he  «i]l  takr  a  v,;ry  ilirtj  wftl«h— I  have  seen 
tbem  just  crawling.^  re  move  nnil  clomu  nnd  then 
replui'e  tliu  tii^Hijemvnt.  bf  will  hnvc  n  httle  better 
ideiL  i>£  tha  meuoine  I'C  i:Scct  of  iipcrutioni  im  a 
Wfttcli.  Dop<  he  want  to  pecsDade  inttlligent 
voTkcn  that,  tlie  dirtivr  h  wati'h  u.  or  tho  ^ntnr 
lt«  fricLiiinal  rCBiBLanro  are,  tho  futer  it  wiU  ciiV 
Or  ia  ho  trying  t.i  graduate  with  "Firit-Claaa 
Honimra"  fur  Kiioje  ini.tituli(m  where  peiipl*  bM 
taken  care  ol?  Certainly  his  mtangUmcnt  uf  ah- 
Bunlitieit  loukB  like  it.  1  n-onTd  cucummund 
"F.  C.  H."  tu  iireu'ire  hiH  gixxi  intentiuiu  fnnn 
being  used  In  p:ive  a  nameloaa  it.'giun  by  ciinfininR 
himself  to  HubJDCts  hi:  undvriitanda,  and.  to  uvuid 
rendaring  "  cunfusiun  wijnc  eoiifi-unded  "  by  KrC\t- 
bling  fouliihness  ou  ciimparutively  intriuntu  anb- 
jects  that  a  good  many  winilil  girelcr  to  have  i-lear 
ideas  upon  ;  citlirrwiM-  he  will  liud  hia  "  repiiUL- 
tioQ  "—like  hia  n-f iitation— '■  g..no,"— WES. 

[r)7»71.]— ProducluK  Pim.— There  are  several 
easy  and  rapid  meihiidB  iif  ubtaining  £rB  by  frio 
tioD,  knon-n  tu  t^avn-rci  all  over  Asia  and  the 
ialanda.  One  ia  by  tnVing  a  dry  branch  and  a  atrip 
of  dry  cone  ^ft.  lung,  the  fonucr  held  dawn  by  the 
feet,  trhile  the  i'uiil:'.  passed  beneath  the  dry  buugb. 


'S^'' 


The  dry  d 


ir  pulled  by  each  hand  aJter 


ahiillov 


^  e  in  a  drj  log.  A  third,  by  whioh 
jungle  Bengalis  oaeo  made  me  fire  in  literally  lei* 
than  live  minntcv  by  n  drill  made  of  stickalyin^ 
beaide  un  ut  tlio  time :  one  dry  iinii  hani,  aixmt 
ISin.  long  by  iin,,  held  upright,  ami  "  drilled  "  by 
the  palma  of  hands  in  a  natucal  hollow  in  a  dry 
log,  the  second  man.  taking  up  at  Vip  aa  tLe  Ant 
man'a  hands  worked  to  the  buttuni.  I  una  amure 
all  readers  i.f  "  Ours"  chat  scientiiic  men  u<  a  rule 
greatly  ovcr-eilimate  the  importance  and  difficiUty 
of  the  nperaCiun,  wtiiL'h  must  have  lictii  diBOiTcml 
by  many  early  racea  of  mankind  independently. — 
S.  E.  Peal,,  Aaaam. 

[hTUBii,]— Kllk  Analysla  (n,Q.)— Aa  far  lu  I 
know,  there  Hnosiiuh  apparalua,  either  generally  or 
Omallonally  lanpluyed.  The  only  way  in  whidi  a 
fnnnel  and  rrtnrn  (sHiler  in  used  in  the  analyata  of 
.  Bilk  being  in  the  extraotiun  of  tho  fat  from  the 
total  Bolids  by  ethi'r,  and  this  haa  to  do  with  the 
determination  uf  the  oascin  only  inu^inach  as  ita 
removal,  u  well  as  the  removal  of  the  milk-sugar 
(anleaa  this  is  determined  by  n  Uu  sol.)  is  neces- 
sary in  this  process,  fur  the  estimation  of  tho 
latter,— B.  B. 

[5761)8.1- Limar  Olaclatlos,— In  answer  to 
Arthur  Hee,  the  formation  of  cones  or  peaks  like 
Pico  is  indicated  in  iiar.  .1  of  second  column, 
p.  5ti3;  though  by  aceidentj  onlv  "central  conea 
■re  mentioneil,  an  thote  in  'fycho,  Theopbilua, 
AlpetTBEius,  between  which  but  and  Pico  there  L 
not  muii  difference  in  aiic.  Selenographers  will 
(^  Bourse,  note  that  thcae  vatt  piii.<d  conea  thereir 
leumble  oar  terrestrial  TolonnocB.  thungh  thi 
phemnnena  would  all  bo  intensely  cold,  Thi 
difference  between  these  "  central  conea  "  and  iso 
lated  ones  like  Pico  is  that  the  furmi'r  are  over  olci 
haat  vents,  that  causeil  the  formation  uf  a  lagoon 
and  ita  ring^  and  when  the  Hoor  aoliditied  it  went 
OB  Btill  giving  oS  heat  and  aqneoua  vapour  [  aa  onr 
Toteanoea  do],  and  thia  ilowly  piled  at  the  ori£ce, 
whereas  Pico  ia  due  to  a  new  though  important 
heat-vent  opening  after  the  surface  had  eohdiSed, 
■nd  it  hence  has  not  got  a  ring.  Thia  seema  ho' 
Linn^  haa  been  tilled  in.  The  Btreaks  withi 
Plato  and  Archimedes   1   should  auppvse  due  I 


»  mirror-like  sheet,  but  one  lees  covered  by  floe 
than  naaal,  with    numerouB    amootb  Ukeleta 
inegnlai  Btret<^liiis,  too  small  to  ace,  through  whi 
•Db-strata  faintly   showa.    Solar  heat  also  would 
pouifaly  be  able  to  penetrate  and  aSec 
towards  the  end  of  the  lonnr  day.     1  aei 
of  -  has  been  omitted  in  par.  11,  col.  2,  of  2-16H1I, 
»iid    it    makea    all    the  diiterence.     It  ahoutd  be 
"■inuj   fiO°   or   70'   Centigrade."— S.   B.   Peal, 
EUbaagar,  Asam. 

[57740,]— Froo  Beeda  —  TnitliiK  (TT,a,)— 
This  query  dors  not  seem  to  have  been  answered 
I^'  the  gentlemen  to  whom  it  naa  put,  and 
common  with  one  asking  for  a  description  of  the 
method  of  tuning  reed  instrnmentSi  has  been 
relegated  to  the  "Unanswered."  I  can  anderatand 
that "  0.  L.  B,,"  having  already  described  how  to 
make  the  tuning  apparatus,  with  sufficient  detail 
for  anyone  willing  to  help  himeelf,  does  not  cue  to 
repeat^  and  probably  does  not  sec  why  he  shonld 
gntnitouily  instrnct  someone  who  may  possibly  be 
a  rival  in  trade,  I  cannot  understand  wh 
other  gentleman  has  not  replied,  seizing  that  .. 
had  time  to  write  and  draw  several  things  which 
are  oalcnlated  to  raiac  a  amile  on  the  face  uf  those  I 
who  realty  know.  To  bnaineBB,  however.  '' Amateur  | 


ing  apparatus  or  bellowa  in 
thin  way:  Let  him  take  a  piece  of  half-inch  board 
abont  I8in.  long  by  !)in,  or  1ft,  wide,  and  plane  it 

int  t>  be  told  all  that.     Then  off  the  Bame  board 

t  a  piece  about  r,;in.  or  more  long,  and  biDgo  it 

tho  other  piece,  so  that  tho  free  edges  are  about 

the  same  plane.    The  hinge  is  made  with  a  good 

^-ScE  of  sheepskin,  lined  inside  with  two  pieces  of 

millbnard.  which  take  tbo  heads  uf  the  tnckB  used 

to  hold  the  parta  down   when   glued.    The  longer 

}f  these  two  pieces  of  wtftal   is  to  be  the  upper 

lurface.  or  table :  the ab.iiter  is  the  "  bellows  "board. 

The  top  hoard  has  three  sets  of  holes  made  in  it, 

)ver  which  the  roedi!  arc  laid;  tho  lower  haa,  say, 

:hTee  inch  holes  Irnred  in  it.  over  which  outdide  ia 

itietchrd  a  pince  of  leather,  held 

ay  tacks,    lli " "' 

,ta  free  eilge  is  aljunt  Oin.  from  uie  eage  or 
the  other,  and  then  run  a  piece  of  paper  round 
all  the  edgea,  ho  na  to  get  a  pattern  by  which  to 
!Ut  a  iiioce  of  leather  or  rublier  cloth,  which 
ihould  lap  over  all  the  edges.  Having  out 
that  and  glued  it  on,  we  shall  Hnd  that  we  have 
Mimcthing  which  reaemblea  one  rif  the  feeders  of  a 
harmonium  bellows,  onlv  the  valve  being  on  the 
Lws  wind  in  instead  of  blowing  it  nut. 
Attach  a  weight  to  tho  lower  board,  and  rig  up  a 
Dullcy  and  treadle  iin  a  fmme,  bo  that  when  the 
Euot  of  the  toner  is  pressed  dinvn  the  "bellows" 
dosGB,  and  when  the  foot  is  taken  off,  the  weight 
ivtU  open  it  and  draw  wind  tlirimgh  tlie  hulcB  in 
the  top  hihiri  Some  tuners  just  screw  tho  longer 
bii.ird  til  a  windLiw-frame,  ami  ri^  it  up  that  way. 
The  diinan>ii>n!>  hIiiivd  given  are  merely  arbitrary. 
Three  iluuhle  holes  are  auttickut,  and  each  set  is 
proviiled  with  a  valve  made  of  a  hit  of  leather- 
oovered  woiid,  which  swivels  on  a  screw  at  one  end. 
The  standard  reed  is  clipped  down  over  one  liole, 
and  the  reed  to  be  tuned  u  dipped  alungsidf.  and 
the  tile  is  applied  until  the  new  reed  is  brought  to 
thcsomc  pitch  as  thcat-iurlard.  It  may  lie  asked. 
What  dimensioniitlic  holes  should  havei'  1:  depends 
1  what  reeds  yon  want  to  tile  up.  The  complete 
it  Donsiatii  rtf  seven  octaves,  the  lowest  note  being 
_  ift.  C.  Hake  the  largeat  hole.  then,  two- thi  ids  the 
length  of  thevibraliiFof  Sft.U;  the  next,  two-thirds 
that  of  Gamut  Q  ;  and  the  amallest^well.  not  so 
large  that  some  uf  the  reeds  will  tumble  through. 
File  free  end   to  sharpen,  rivet  end  to  flatten,  and 

,r."     Xow,  to  &ne  time  the  rceda  in  an 
.  or  tunc  a  harmonium,  make  pitch  G 

10  with  a  fork,  and  keep  the  bellowa  always  half- 

1,    so  as  to  have  pressure  eqnal  throughcmt ; 

make  mid  C  true  with  pitch  C,  and  then 
"'  "'  to  lay  the  "  bcaringa, '  Here  they 
Hake  Ii  below  mid  C  abont  two  heats 
lome  tuners  make  all  tho  fourths  below  one 
wave  Blow;  but  you  ranst  settle  for  youriolvea 
which  you  like  beet.  To  ascertain  that  G  ia  really 
flat,  lit  the  kev  of  C  partly  rise  under  your 
finger,  which  will  have  the  eSect  of  flattening  C, 
which  will  then  come  into  consonance  with  the 
ned  G  J  or  if  the  key  of  G  ia  allowed  tu  rise, 
the  beats   will  increase,  and  produce  a  very  nn- 

t  G  right,  make  D,  a  fifth 

half  Sat  to  G  J  then  A,  a 
foiu^h  below,  abont  a  beat  flat  to  D;  E,  a  fifth 
.hove,  two  beats  flat  to  A  ;  B,a  fourth  below,  half 
,  beat  flat  to  E ;  F  sharp,  a  fourth  below,  half  a 
beat  fiat  to  B ;  C  aharp,  a  fifth  above,  two  beats 
iat  to  F  sharp  i  and  G  sharp,  a  fourth  below, 
..boat  perfect  with  C  sharp.  Now  atart  again  from 
C,  and  make  F,  fifth  below,  two  beats  aharp  j  A 
sharp,  fourth  atwve,  one  beat  aharp  to  F ;  D  suarp, 
half  a  beat  sharp  to  A  aharp,  and  abont  perfect 
with  G  Bharp,  You  see  this  scheme  divides  in 
two  parti:  an  alternative  ia  (u  make  all  the  in- 
tervals in  the  first  portion  one  wave  slow — that  is, 
one  beat  flat — and  those  in  the  second  portion  one 
wave  sharp.  Try  the  result  with  chords,  and  pro- 
ceed to  time  your  octaves :  but  remember  that  it 
is  hopeless  to  do  more  than  make  a  compromise 
with  them.  Thus,  if  mid  C  is  toned  perfect  to 
pitch  C,  and  4tt.  C  to  mid  C,  and  8ft,  C  to  4ft,  C, 
you  must  not  expect  to  And  either  8ft.  C  or  Ift.  C 
perfect  with  piti^  C  in  all  positions  of  the  bellows. 
Thia  matter  has,  however,  been  eiplained  many 
timesinbBOkvoluraea.-N.E,  Child. 

[57800.]- SpormaootI  Emnlalon,— This  query 
appeared  in  the  number  for  Oct,  in,  and  in  the 
number  for  Dec.  11  appears  what  purports  to  be 
an  answer.  I  would  merely  hint  on  that  point, 
that  it  would  be  well  if  those  who  intend  replying 
to  queries  would  do  bo  aa  soon  as  possible.  1  have 
inst  an  idea  that  even  that  "answer"  would 
have  appeared  if  a  previous  reply  written  by  this 
pen  baa  not  been  inserted  in  tile  number  fi~ 
Nov,  27-  The  qneriat  asked  whether  Mr,  Grey  c 
chemioal  friends  could  give  a  "method 


suspend  spermaceti  in  a  solntion  of  augar  and  gum, 
it  is  a  pity  he  did  not  say  so.    Surely  it  is  — •  ' — 
- -•  -jlain  qa 


„„„  J)  the  north  p<de  erf  iht 
south  polarity;  but  foi  tt( 
'1,  during  my  leetnin. 
1  the  north  tlie  nnrth 


!am  a  uaeful  lesson,  which  will  pruhahlj  nni 
be  lost  on  others.  Ask  eipliciUy  ;  reply  prompUy 
and  elearly,— T,  J. 

[67813.]  —  Gramma  BTHUDOa. — In  an*w*r  t.i 
P.  C„  Homaey,"  and  "Claj,"  I  am  perfertly 
ware  that  the  polarity  Bhown  in  my  sketch  is  tte 
■verse  to  that  generally  shown  in  English  tell- 
books,  and  the  same  thing  ia  generally  learned  by 
elementary  students  of  electricity.  I  remembrt 
I  was  studying  topaaa  the  elementary  eii- 
_  ,ionuf  the  South  Kensington  Science  and  An 
Department,  that,  our  teacher  made  the  foUowinj 
remarks ;  —  "  You  will  observe  that  when  tli« 
needle  ia  freely  suspended,  it  points  in  the  direetiua 
of  the  North  pole  of  the  earth,  and  now  by  tke 
laws  of  magnetic  attraction  and  repulsiiiD,  the  rti 

if  the  needle  which  points  -      ' "■  -*--^-'- 

larth  haa.  of  """ 

call  the  end  which  points 

pole."     Tho  whole    '[iicatiuii    v-.^.   ....   '^X-'Z'^ 

whether  it  is  beat  to  use  a  nomenclature  whirt  L- 

scientifically  correct,  or  an   illusory  method  whiti 

only  tolerated,  becaufe  it  is  easier  for  the  eletnra- 

tary  mind  to  grasp.     In   thia   scientific   age  tvm 

calculation  ia  based,  and  every  theory  started  irJ 

ilified.  from  some  standard  or  Bome  known  U». 

in  the  many  problems  I  have  had  to  solve,  lai 

many  calenlations  I  have  hud  ti>  make,  in  cm- 

tion  with  dynamo  machinery,    I    have  alwin 

taken  the  North  pole  of  the  earth  aa  the  siaadun 
of  north  polarity,  and  I  wish  U.  state  once  nm 
that  in  the  sketch  I  sent  to  the  "  E.  M„"  th(  jO^ 
tljcro  shown  correspond  to  that  standard.  1  mutN 
mIp  Sorth  to  which  the  north-pointiug  (adJ 

jedle  would   point  if  the  current  were  « 

round  the  F.ll.'e  in  the  direction  indicated  by  tt 
row^.  The  K.-]iointing  end  of  the  needle  p.«!j 
_,  tho  N.  pole  of  the  eartt,  consecjnenUy,  thaisua 
polo  will  point  to  the  N.  polo  of  the  magnc.  I 
certainly  have  no  wish  to  be  diaoourteous  tu  iij 
readerotUic''E,M."  who  is  oourtcoua  to  m« :  c 
the  contrarv,  I  have  alwaya  tried  to  place  whilftn 
knowledge  I  may  poaaess  in  the  special  inhjea  a 
'  "  ih  I  write,  at  the  disposal  of  any  who  rppn-t, 
tkforit.     I   should,   above  all   things,  \ity 

the  opinion  of  our  '"Sigma,"    whom  I  a: 

freely  acknowledge  as  far  my  auperinr  in  tbwr* 
cal  knowledge  of  the  subject  under  discu4tion.-»i 
H.  Baveh,  Coventn-. 

[ujflafl.]— Bleotrlo  Wind  Direction  VIM 
(D.Q.l— The  nueriat  might  adopt  the  foUirai 
plan,  To  the  abaft  of  the  vane  fit  an  arm  i.'^ 
the    end    of   which    ia  a  brass    contact   piew  C 


this  case  there  are  IG  sections,  mounted  ae 
shonite  or  haril  wood  stand,  and  insulated  fn> 
tach  other.  The  current  is  brought  on  »l  * 
hraeket  B.  For  the  dial,  fit  up  an  aatstirni^ 
on  an  upright  apindle,  whioh  spindle  i.'i  pivacd  ■ 
aa  t.1  turn  freely)  at  ;./.  (Fig. -J).     Make  tw,.a* 


of  wire  like  1  and  2.  and  join  ap  in  seriei  nV 
poles  aa  marked,  and  fix  diunetricallT  opvMl' 
eaoh  other  between  the  needlea  A  and  B.  O 
necting  the  terminal  Ti  with  aav  sivMi  Bi* 
the  braaa  ring,  the  temdaal  ifi  S»  MM  H 
battery,  and  tho  biaokrt  B  (Vlw-  tl  tt  * 
and  makmg  contaot  at  tha  ^i  tH 

A  on  to  the  aeation  jort  '^ 
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needle  is  deflected,  kod  cemaizu 
twu  DoilB.  It  i*  now  neomaur  t 
coils  iu  the  indei-box,  in  >U  i 


tUtionarj'  ovpc  the 
2  in  number,  uid 


I   ourrent   will  be  rsqmred.    I 


[67863,]— Boilor.—"  L.  W.  D."  inomred, 
November  6th  iune  of  tiiia  paper,  what  iiie  engine 
I  intend  drlTing,  and  what  the  boiler  is  made  uf. 
The  boiler  ii  of  iin.  iron  plato,  riveted,  teated  to 
nine  atmospheres,  or,  ««y,  13ilb.  water  preiBore.  I 
intend  to  work  at  liOlb.  preaanre,  and  to  drive  a  4in. 
by  5iD,  Tertical  engine  with  oondenaer,  entting  off 
■team  at  i  or,  pethapa,  1  stroke.  It  "  h.  W.  U." 
wiahea,  I  oan  leod  him  tincing  uf  boiler,  which  wu 
designed  br  a  competent  man.  Would  "  A.,  Liver 
pool"  kindly  atate  number  in  which  "Invicta' 
pablished  a  description  of  a  meUiod  of  feeding 
boilen  ?— Beloiak. 

[B79O0.]— UphoUteror«'   Trinto    (tr.ft.)— It 


!r  looms,  which  will  make  fonr  or  six  piecea  nl 
address,  I  ahull  be  happy  t(j  help  him. — UakloW 


aome  hard  sQbatanm,  la;  his  foil  an  that,  and  aver 
Jt  two  or  tiiiee  layete  of  caidboard,  I  darsuy  he 
-would  produce  tbc  figured  foil  he  desires  if  I 
stroked  bis  band  over  tlic  cardboard.    The  foil  a 
l>e  grained  in  several    wa]'s,  and    lamalmoatan 
Mi.  WimabBrat  has  anawered  the  question  befoi 
In  maauiacturo  the  foil  ia,  of  course,  grained  by 
piasiDg  it  throogh  property  surfaced  rollera  ;  bnt  it 
oan  ba  done  by  the  method  above  described,  or  by 
•imply  laying  it  on  a  aheet  ot  coane  gl««-paper 
and  rubbing  gently,  so  as  not  to  break  through. — 

f  uTUiS.]— Orean  Pedal  Fipea.— It  ia  a  great 
pity  that  queriats  do  not  state  explicitly  what  it  ia 
they  wish  to  know.  The  querist  under  this 
nnmber  will  find  a  variety  of  scalea  in  back  vols., 
but  it  is  almost  a  wiate  of  time  for  anyone  to 
attempt  to  answer  so  wide  a  qneation  :  surely  the 
'  questioner  ought  to  state  definitely  what  he  means. 
"  Good  full  tone  "  mtona  nothing  at  all  definite, 
'  and  the  "  acale  "  of  the  other  portion  of  the  query 
'  is  equally  indeBuite.  If  a  Bourdon  stopped  1 6ft. 
tone  is  wanted,  a  good  scale  ii  Cin.  by  siin.,  and 
8ft.  speaking  lengtb.  Let  the  querist  read  p.  81, 
N.I.  iMi,  and  then  aay  which  he  wants,  when  he 
will,  no  doabt,  get  an  answer.  Diagram  of  con- 
cave radiating  pedals  on  p.  ilOO  No.  610,  and  > 
inch  better  one  witli  full  detaUs  in  No.  604, 
OQ  in  any 

[BTSaS.l— AroLampi.— I  agree  with  "Lear" 
H  to  (he  lamp  deaoribed  by  Hr.  Bottone.  There 
ii  no  automatic  arrangement  tor  separating  the 
;earboae  so  as  to  form  the  arc.  In  every  efficient 
j.Jamp  there  wil!  be  found  an  armngcmcnt  for 
bringing  the  carbons  together  in  the  fim  case,  and 
jUien  separating  tbom  the  required  distance  t>i 
Mrtablisb  the  arc.  This  distance  ia  generallv  ad- 
Inatable  to  sait  various  B.U.P.'s,  a  large  E.M.F. 
(rring  a  longer  are.  and  vice  vers*.  I  ahall  be 
glatd  to  ]et-Lear"havo  drawings  and  description 
Df  a  TCry  suitable  arc  tamp  for,  say,  a  large  mould- 
ing afaop  and  aimilar  places,  where  they  are  found 
Mry  affWve  ;  or,  if  the  Editor  thinka  the  draw- 
lug*  of  any  use  to  the  generality  of  rendera.  they 
kre  at  his  service.— Johk  H.  Hcndle,  jdk. 

[67961.]— Small  Dynamo.— The  mode  of  wind- 
lltg  willmakenodiSerenoe.  The  mode  of  conpling 
would  account  for  the  drag.  When  another  pn,th 
Unpen,  not  all  the  ourrent  pasacarunnd  lie  fields; 
benoe  the  drag  is  less  when  the  accomnlatoriBua. 
1  cannot  say  exactly,  without  trying,  whether  you 


B.  Bon  ONE. 

[B796B.J— lamp  anery-- The  i  .     . 

wholied  with  dirt  in  ita  porea,  or  it  ia  pinched  ti 
ItighUy  into  tube.     If  the  maker  says  "it"  is  : 


'  p«rt ect  order,  bi 


lec  "  it,"  and  point 
ly  lamp  of  the  kind, 


M>at  where  "  it "  is  wrong.  Ia  any 

JkU  t^at  is  wanted  is  a  wink  up  wbich'  the-  oil 

flow  by  what  is  called  capillirr  attraction,  and 
,1]ien  it  will  bum  properly  if  trimmed  correctly, 
(•ad  Uiere  is  not  much  difficulty  in  doins  Ibal. — 
•H.  B.  Child.  ^ 

1    tBTSW.]- BoUer  aoery.— Yea;  snob 
*«n  drive  auoh  an  engine ;  but  how  it  will  do 
Sm  natter,  as  yon  carefully  omit  to  men 


boile 


tH" 


'llfhour* 


can  tell  you  how  many  cells  will  be  required  with- 
out having  some  information  of  what  the  motor  ia 
like.  Whichever  of  theae  batteriea  yon  employ, 
tbey  will  certainly  be  obeaper  than  accnmulatora. 
See  p.  389,  No.  B53,  for  deaoription  of  a  battery 
used  with  an  electric  lannch. — Svs,  Dob. 


the  clear  liqaor  can  be  poured  off.  A  little  vinegar 
and  a  pinch  of  salt  may  be  adder)  with  advantage 
to  the  white  of  egg  before  heating.— N US.  DctB. 

[S7!i77.1— Compreaaed  Air  or  Water  Prea- 
■ure. — The  compressed-air  scheme  would  be  better 
of  tbe  two,  heoauae  a  head  of  16ft.  only  doei 
mean  much  in  watar-power  unlesa  there  is  a  !  „ 
volume,  whereas  the  air  could  be  compressed  to 
any  desired  extent.  It  would  involve  the  use  of 
more  elaborate  machinery,  though.  If  water  were 
only  aa  "  elastic  "  as  atated  on  p.  ^80,  it  might  per- 
haps be  cheaper  to  uao  it  comprcased  inatead  of 
air;  bnt,  unfortunately  (or  fortunately),  water  is 
compressible  only  to  the  eitent  of  -01)005  of  ita 
prcaaure  eqnal  to  an  atmosphere. — 


[37978.]— Bxtractlng  SUvor.- Without  any- 
thing more  truatworthy  than  the  qnery,  I  can  only 
suggeat  that  nitric  acid  would  diaaolvc  the  silver 
out  of  the  cTuahed  atone,  and  that  it  might  be 
obtained  ia  the  metallic  state  by  throwing  it  down 
witli  common  salt  and  fusing  the  white  cord-like 
matter  with  carbonate  of  aoda. — NUN.  DOB. 

[67980,]— Yellow  Clay.— The  colour  of  bricks 
depends  mainly  on  tbe  amount  of  ferric  oxide  in 
the  olay.  Yellow  clay  contains  forroua  oxide, 
rarely  ferric ;  but  good  day  for  yellow  stocks  can 
be  found  in  many  parts.  Don't  know  where  the 
"best"  ia  to  be  had.  "Fireclay"  ia  rather  inde- 
finite wben  aaking  for  chemical  composition;  bnt 
a  general  analysis  of  Stourbridge  clav  would  give 
eilica  6G,  alumina  23,  water  10,  Arrous  oxide  2,  and 
small  amoonta  of  lime,  magnesia,  and  alkaline 
boaes.— Nus.  DOB. 


the  gaa  enters  the  scrubbers  it  should  have  all  the 
tar  taken  oat  of  it.  I  don't  see  bow  any  one  can 
tell  "A  Countryman"  how  long  a  coke  acmbber 
will  last  wben  tar  is  allowed  to  accumulste  on  tbe 
coke.  A  scrnbberj  the  qneciat  mnst  remember,  ia 
to  remove  ammonia  from  tbe  gaa,  and  if  tar  ia 
allowed  to  enter,  it  will,  imleas  washed  off  by  the 
water,  block  up  many  of  the  paaaages  between  the 
piecea  of  coke.— S.  R. 

[58003.]— O.IT.B.  EnKinoB.- 1  aend  herewith 
dimenaiona  and  sJtetjdi  of  the  new  7ft.  Gin.  singles, 
Tbeae  well-proportioned  engines  arc,  I  underatand, 
giving  excellent  resulta.  The  chief  dimenaiona 
are:— Bailer:    length    of    barrel,    lift.    Gin.    by 


-H.  A 

[68099.]- Can  the  iMw  Interfere  F— I  regret 
having  overlooked  Idr.  J.  Grey's  answer  to  th» 
above  qneir ;  but  was  quite  unaware  I  conld  in- 
terfere witb  another  man's  prop^Tty,  and  having 
aaked  for  a  remedy,  I  felt  myself  insulted,  or 
rather  treated  in  nnv  but  a  respectful  manner  (the 
fellow — gentleman,  if  you  will — owning  that  it  mnrt 
bo  a  uuisance).  Ijcing  a  neighliouring  owner  at 
property.  Hud  I  have  chosen  my  own  caretes* 
way.  I  should  have  apprised  hia  spiritual  adviser 
of  my  Bppticatiun.  and  have  offered  tu  aive  double 
the  sum  he  apent  in  tbc  uecesaary  fence  to  the 
nearest  hospital.— CH  El  ail  AKl  TV. 

[68109.]- Doable  and  Treble  Ttareada.— Ad 
easy  method  of  accomplishing  this  difficnlt  looking 
question    ia  to  have  an  extra  fni^e  plate  fitted  to 

[ircsent  face  plate  to  carry  the  driving  stod  cj 
Bthe,  and  turn  freely  on  the  shank  uf  live  centria, 
divided  into  any  nomber  of  eqnal  parli.  Bind  the 
two  plates  together  to  cutthefint  thread,  and  then 
move  it  ono-half,  one-third,  or  oue-quarter  for 
cutting  two,  three,  or  four  threads.— Wbst WOOD. 


oethod ;  third 


[Mlfl3.1— Backing  platea.— Thanks  to  "  Magis 
ter,"  K.  Botttme,  and  "Johnny  Nash"  for  their 
answers  to  the  above.  Much  oUigcd  to  the  latter 
fur  recipe.  Should  like  to  know  if  S.  Bottone 
ever  has  occasion  to  back  bis  plates ;  if  to,  what 
the  "dict^  yellow  or  black  meaa  "  is  composed  of, 
and  how  is  it  to  he  cleaned  off  the  plate  again? — 
G.  Park. 

[u8^0J.I—Photo.  I>ana.— Would  "B.  Sc^  Ply- 
mouth," kindly  tell  me  how  I  could  distingnisb 
between  a  "rapid  rectilinear,"  "wide-angle  recti- 
linear," and  "  wide-angle  landscape,"  and  what  the 
twu  former  are   oaedfor?    1  do  not  quite  nnder- 

,nd  Hr.  Bottune's  reply.  He  saya  "the  focal 
''  '-  ' the  object  ia  " 


length  .  .  .  la  larger  as  tue  orijec^  la  nearer  ; 
and.  then,  ■'the  uaoal  .  .  .  focal  length  (of 
i  plate  lenal  is  4(in."  How  can  thia  be  if  tlie 
focal  len^  depends  on  the  distance  of  the  object? 
la  tbe  object  taken  at  a  standard  di>-tance  from  the 
lens?  In  determining  tbe  focal  length,  from  wbeiB 
are  measurements  ti>ken,  calling  the  cap  end  of  (he 
lens  the  front?  Any  information  on  this  inbjecC 
would  be  very  acceptable  to  mo  as  a  beginner. — 
G.  Pabk, 

[68201.]— Grlndlnf  anil  Pnlverliing  Kft- 
chlnery.— I  have  to  thank  "T.  C.  Bristol,"  an* 
"  Pottery  Tech  "  for  answering  my  query.  I  shall 
wont  about  7ewt.  per  day,  preferably  drj-.— A.  J.  S. 


4ft.  :>>n.  onlaide.  Tubes:  18tr,  l]in.  dia.  by 
lift.  Din.  long.  Firebox  :  length  outside,  tift.  Zin. ; 
breadth,  4ft.  Olm.  at  bottom ;  depth  ootaide, 
3ft.  I>in.  Cylinders:  ISiin.  dia.  by  2fiin.  stroke. 
Wheels:  lending  and  trailing.  4it.  I^m.  dia.; 
driving,  7ft.  TJin.  Wheel  base :  leading  to  driving, 
lOft.  Bin. ;  driving  (o  trailing,  Sft.  Ain. ;  total  base, 
19ft.  lin.  Heating  surface:  tubes.  1.001  aq.  ft.; 
firebox,  109  sq.ft.:  total,  1,U0Bq.ft.  Grate  area, 
18-4  sq.ft.    Weight: 

Empty.  Working  Order. 

tons  cwt.  qr.  tons  owt.  qi 

Leading  11       0      0  II     18      C 

Driving  15     14      0  17       0      f 

Trailing 10       0      0  10     IC      C 


Total   . 


..  34>     14 


[&80ii8.] — Oonwalon  of  Plioto  O.G.  Into 
Teleaoope.— With  the  addition  of  a  auitahle  plana- 
oonoave  lens  to  his  donble  convex,  1  ahoold  think 


alug.o 


r— ™,  j,^-- -I"  iu(^,  U4  m  Dtu.b 

aaiL  To  our  boat  we  have  n  suite  of  both  ;  bnttho 
latter,  I  think,  is  the  handiest,  being  so  caeQ; 
reefed.  I  inclose  sketch.  Fig.  L  iatheliigaaU;  there 
is  a  aheave  in  the  maat  at  a,  through  which  the  rope 

rope  ia  a  book  and  ring,  which  slidea  freely  up  and 
down  the  mast,  to  which  is  attacbed  tbe  gaff  F. 
R  is  tlie  boom,  and  the  book  D  for  the  noose  M, 
Pig.  3,  which  goes  round  the  mast  to  keep  the  sail 
down  tight — a  very  important  point  in  sailing  ona 


Z     f'orthe 


:r  bows  i 


jib.  I  would 


that  it 


onid  a 


woald  need  little  attention.  Fig.  2  ia  the  sprit 
sail,  which  la  laced  a  fixture  to  the  mast,  the  top 
of  the  tail  beinE  minus  a  gaff,  the  peak  C  ia  held 
up  by  a  longpcJe  H,  oalled  the  aprit,  which  fit*  In 
a  noose  like  Fig.  a,  at  O.  By  taking  down  H  the 
sail  is  instantly  made  half  aiis,  ahown  by  tha 
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dotted  linea.  To  t«ke  down  aail,  the  jib  ishooked 
off  mt  K,  H  lifted  ont,  the  boom  ipired  up,  aad 
nuitlud  in  the  bOBt—the  work  of  aboat  hall  - 
minata.  Either  tul  can  eouly  be  maaaged  by  oi 
mm.  I  nu;  ftlao  mention  that  a  iprit  will  con 
nearer  the  wind  than  s  Ing  lail.  Any  further  ii 
formation  will  be  gladly  given. — C.  OODDARU. 

[»8I03.]— Bleotrloal.— Tbe  problem  being  weU 


at,  I 


ing  it  nntil  now,  expecting  that  gonie  of  out  fellow- 
Teaden  might  be  pleased  M  work  it  ont.  In  oidei 
to  oaloolate  with  greater  eaae,  ;oa  will  allow  me  to 
raplaoeT,  W,ubya,A,  c;  tbiu,  Uiethreeeqaatioiu 


I  derJTed  from  eqnatiop  I. 


(0  s  =   "-" 


/  Derived  fr 
>«ijaation  S  by  m 
I  tiplying  by  (y  + 


(3)  ft  =  ,  +  fa  +  ^'>^)  ' 


■  +600  + 
iJ  +  SOO  i  +  ta  =  {a  -  i)  (s  f  600  +  .) 

+  J!  +  500  : 
ty-hGOOft  +  fa  =  os  +  500o  +  , 


,-A- 


^ 

-Jt-foJ 

asi  -  aa  +  600  ae 
-  600  a*  -  500  or 
-i*.  +  ici-600ic 
+  600ft*  +  E00ft. 

-  xi' 

~ 

600«-600oi-6O0<w 
-  600  4c  +   600  &E 

i- 600  ft: 

600oe-600o  (a  ^  x) 
-  6O0  «  -  500  ii 
+600*(a-B)  +  500ftj 

■J"- 


-J 


500(ae-a'-ftc-f-at) 


VQiOi  of  I  into  ec 


and  If  out  of  equation  6  by  nimg  the  afore-fonnd 
wrath*  of  X  and  (.  If  yon  ahould  want  any  farther 
intoniiaUon  about  detaila  of  the  above  aJoalatian. 
I  ihould  be  plaaaad  to  hdp  yon,— JL  T.  Z. 


— The    beet    and    aimpleat 


Mr.  Newton,  of  Newport,  Rhodt 
iUnatration  I  ehow  it  both  open 
the  latter  stai 


between.    Wht 


,  U.8.    Inmy 

open  and  abut,  and  ia 

ipport  ahould  be  noticed. 

-*  ^  ■      the  earth, 


yos  plaoe  the  bottia  on,  to  fAn  it  ths  laid ;  1  lad 
for  dihot  ne<>ki,«iuh  M  flfirhaal  diaA^  «e,  then 
ii  nothing  to  equl  oaator  oiL — MiLi>. 

[582150— Oattlnc  Olook  Dwths.— U  "So- 
men "  will  pioonre  a  pieoa  at  ■maU  gaapipe  with  t 
lin.  hole,  out  it  the  reqaired  lengtJi,  a>d  then  cat 


length  aniT^iokneeB,  and  put  it  together  fay  vm- 
nine  a  1  rod  throagh  tk«  whole  with  a  nM  ol 
wasbei   at  each   end,  he   wHl   get  aomething  lib 


earth  gathen  from  what  wai  fint  the  lowest  part 
hnt  DOW  the  higheit  put^  and  will  be  over  the  pu- 
■age,  and  ready  to  precipitate  the  proper  qnantjty 
of  earth  the  moment  the  oloeet  u  cloaed.  The 
earth,  therefore,  in  thia  initance,  ii  deposited  right 
throng  the  aperture  of  the  seat  upon  the  lefn 
H.  8.  WILBOH. 

[68209.]— Wlioela.— To    "T.    C,     Bristol' 
ThoBgh  not  the  original  querist,  I  should  be  grea 
obliged  if  you  would  further   explain,   as   your 
answer  is  rather  obscure  to  me,  and  the  subject  is 

one  of  interest  as  aocoonting  for  a  custom  f 

ingly  empirical, — B.  B. 

[SS209.]— Wh««la.— If  any  amateur  oonMiuctf 
a  pair  of  wooden  wheels  and  takes  them  to  the 
blacksmith's  to  be  fired,  he  will  learn  then  that 
there  is  another  important  reason  for  making  the 
wheels  of  the  dished  pattern,  because  if  the  Bpekei 
are  vertioal  and  thero  be  the  slightest  untruth  in 
the  joints  of  the  felloes,  when  the  cooling  fire 
forces  them  tightly  together  Cbey  will  each  point 
in  different  directioos,  and  the  result  will  be  a 
wobbler  ;  also,  without  the  greatest  care  in  allow- 
anoe  for  shrinkage,  both  as  rolatea  to  wheel  and 
iron,  the  resnlt  will  be  to  buret  either  felloes  or 
nave,  all  of  which  probabilities  ars  much  lessened 
by  adopting  the  dished  form. — A_,  LiTerpool. 

,-J210,]— Kii»lne  ftir  Blaotrlo  LirM.—I 
should  ooDsider  a  AS-engine  as  eoonomical  as  any, 
not  requiring  a  skilled  attendant  oonstantly.  It 
would  not  be  worth  your  while  to  employ  a  stoker 
'  ir  a  S  or  a  h.p.  steam-engine.  As  to  the  power 
iqnired,  yon  do  not  say  how  many  lights  in  each 
-Mm  jrou  require.  Considering  the  size  of  die  in- 
stallation, yon  may  reckon  10  lights  of  20-o.p.  per 
horse-power — of  oourae,  presuming  you  use  dynamo 
and  lamps  of  the  higheit  effioienoy.  1  shall  be 
glad  to  give  any  further  infoiniatlon.—JOHK  H. 

[68216.]— Heating  of  Bhftfta,— "  Lubrioatoi" 
iks  a  question  that  pniilea  many  besides  himself, 
be  oil  that  "  Lubricator  "  uses  may  not  be  of  the 
eaneit,  and  iu  that  case  his  bottles,  which  I  pre- 
une  they  are,  will  want  looking  to.  I  would  take 
the  wood  that  goes  in  the  bottle  neck,  olean  the 
hole  in  tube;  then  get  a  little  fine  emery  doth; 
rah  the  bras*  wire  up  and  down  a  few  timea,  and 
then  they  will  Inbiieate ;  but  oil  your  ilutt  baton 


Fig.  1  !□  the  sketch.  He  may  than  drill  hubsit 
the  four  legs  eqnidistant  from  end  or  ueutn  tW 
site  fae  requires,  and  aorew  the  whole  together  13 
jost  movable  with  the  Engen  ;  next  pnt  the  pqt 
m  a  small  pair  of  vice-legs  upwards,  loosen  <a> 
nut,  and  put  ia  a  pair  of  wheels,  aa  in  Fig- 1,  at 
them  the  depth  you  require  by  opening  or  ekaf 
the  legs,  take  the  distance  with  a  paij  of  divide^ 
and  set  It  off  on  clock-plates. — SiMPLEi. 

[68226.1— Oolourlnr  Brasa  Fialiiiic  Sadi. 
—  B.  W.  will  require  for  colouring  dark  psM 
the  followinK :  K  stain  made  by  diaaolving  1  aM 
white  arsanio  in  12  parte  hydroiililoria  aeia  ■ 
common  spirits  of  salts.  The  iaoqnffir  ia  madi  ■ 
follows  :— One  pint  spirits  of  wino  or  metk^Ai 
spirit,  lot.  of  pale  shellao,  loi.  turmerio ;  pntttal 
in  a  buttle  in  a  warm  plaoe^  and  shiJte  oooasioaiBj 
for  three  days ;  then  strain  or  deoant  tka  d« 
liquid.  Procure  a  flat  oamel's-hair  bnuJi,  ahstf 
lim.  wide.  Proceed  ss  follaws :  Thoron^ydaa 
brass  by  boiling  and  scmbbing  in  atroog  ■!•■ 
water,  nnse  in  dean  water  \  mue  tlie  artidee  M 
by  holding  over  a  clear  fire,  and  while  hot  h(^ 
over  the  stain ;  this  will  Cum  the  braaa  nn4l 
black  ;  rinse  ance  more  in  water,  «nd  then  fUtt 
nicely  with  blacklesd ;  heat  the  brsaaes  agai*  * 
little  hotter  than  you  can  hold  with  yoor  hmai^mi 
laoquer  with  the  lacgaer.  Be  sure  yon  do  not  Bsn 
the  brush  too  full ;  better  drain  the  brash  as  ni^ 
as  possible  before  putting  on  \  paaa  the  brnh  ov« 
the  work  lightly  and  quickly.  &  little  prartiK 
will  enable  you    (o  do  it  satiafaotocily.     "    ~ 

parts  are  wanted  brir'"' *' ■" 

and  burnish,  and  then 
with  dragon  s  blood,  in 
case  a  \oi.  ot  dragon'i 
of  "Ours"  kindly giT- 
oolonrs. — AT  Last. 


[68229.]— Mandlnff  SMttOopMW. — Throw  Iba    « 

1  the  sorap  heap :  they  are  oheap  enongh  wittaw^    \ 

riitdng  pouoning    yourself    by   oamanC — T.  ^     i 

[68229.]— Hendlnr  SaKoap»Ba„-Ii  t^^ 

is  not  t<n  wide,  clean  it  ont  tai, 
eament  made  of  2  part*  ' 
.fttfca 


powdered  blaeklead.  Helttka 
pan  or  ladle,  and  stir  in  the  Ua 
nam  Spon'a  "  Worksliop  Bank 
-       ■■'^      rerfclriyvrelL— J.  I 
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:0 .]— Btoyole  Orutks.— If  yt 

la  io  uiythine  to  ojole  vae 


ire  mecbtmic 
tool  to  aketah. 


jt  atroQff,  HT,  £iii'  fim  thread  tot  ecnWj  of 
-T.  Ct  BriBlol. 

!81.]— Artlflol*!  Memory.— Professor  Piok 
iblish  t  vork  eiplsiuing  the  main  {eatnrog 
«yBt«io.  I  have,  howtver,  rtmon  to  believe 
e  did  not  actuallyinventuiy  of  the  principles 
ployed,  much  less  did  may  of  the  "  proteison" 
pteeent  day.  Unfottanately,  this  sobject  hu 
"to  been  monopolised    by  "  profia&ora  "  wt " 


oclai 


tLe.^ 


the   i 


T  olhei 


anonioal  prinfiiple  tangbt,  Kcrotiy 
n-hich  hunot  been  knowatothe  iniiiuv 
.STably  uier  n  qaaiter  of  a  century.    It- 
possible  t«  property  explain  here  the  Bp. 
f  Che  prinoiples  rsfcrred  to,   and   U>  merely 
xunples  waald  only  miilwid ;  but  if  "  S.  C.  C. 

advertise  hit  addrosa,  1  coold  communicste 
ir  parliculara. — HkEUOMICOS. 
!39.]~Scr«w-eattinr— Pulty  Thre«L 
nc  a  long  time  annoyed  with  the  same  fanlt, 
idDiit  that  itivu  theadjiutiag  screws  on  the 

■haft,  the  nnta  or  collar  beiog  oO  trath  (th« 
'  '  abnpty  turned  them  op 


lathe 
e  wboels,  and  tbe 


n  the  foci 


:  a  competent  man  to  rectify  or  ciomine.  If 
'ew  you  are  cutting  Ja  a  dt^erent  pitch  from 
;  screw,  it  cannot  be  that  which  in  wrong — 
it  cannot  be  at  fault.— West  wood. 
41.^ — Pedal  OiBKa  toi  Harmoiiliuit. — 
lerut  will  find  the  description  of  a  suitable 
Lclion  for  harmDDiums  on  p.  300  and  HOI  of 


?>3.|— Stone  FoliflhiDK.- You  should  | 
ahcUs  weti,   after  having  steeped    the 

annafortis;    poljah   them   with  emery  uiu 

nisbing  off  with  polisher's  putty  and  oU  tad 

Have  you  tried  polishiag  the  pebbles  with 


dde  and  water  when  neoesaary. — 3.  H, 
243.]— Btone  PoUshlnff.— "  Amateur  Li 
'  ->-— '^  -•  --  "--  a  faoeaa  pomiblo  by 


aery,  and  but  little 


nery  has  been  ased,  i 


I  snrfac< 


ton  that  plate,  becaose  the  grains  stick  in  the 
After  liiiialiinK  on  lead,  mb  with  pum 
then  with  fine  bone  (a  small  grindstone 
ia  ver;  usefol).     After  hone  use  a  lap  m 
ton  cloth,  charged  witb   a  little  Hue  washed 
';  no  emery  should  be  need  after  the  fit9t,and 
3ncb  water.    This    should    be    followed  by 
a  Itfp  with  tripoll,  anleu  a  polish  has  been 
led  with   emery ;    if  so,  the  trtpolt  may  be 
9d,  and  the  polish  finished  on  pntty-powder 
A  little  practice  will  be  required.     Be  very 
■1  to  have  everj-thing  free  from  groase,  u  this 
il  to  good  polish  !  use  separate  laps  for  each 
ling  powder,  and  keep  everything  clean  and 
Trom  grit.     Cotton  cord      "   '      " 
For  CnjuKrs,  will  make  a  _ 
ished  with  hot  water  and'soda. 
if  required.- W.  Potter, 
t345.]— TKTniBhlnff    Piotnroa.- 1     should 
the  picture  on  to  s  good  stout  piece  of  milled 
1,  give  it  two  coals  i^  isinglass  siio,  and  aftei 
1,  when  dry,  a  coat  of  copal  varaish.-H.  A,    ^ppj^ 
846.]— Vaml»liln»    Picture.  —  Cover    the 
0  with    a  eoat  of  siie,  then  varnish   jt  with 
Bowing    varnish  :— Dissolve  loi.  of  Canada 
jn  2oE.  of  spirits  of  tnrpentinc ;  apply  with 
,—S.  B. 

\ — V«niiahlaR  Plotiirt.- The  way  to 
^  rantiidi the  "Ynla  Tide  "coloured  plate 
L  iikf  — "'s—inl  (rud  a  atUiixMr  (It  ii 
JBL  -llboard,  uidth— — *H 

^'  -'•hecoloi;-  Y 

1  one  I  ^ 


.    of  the  oolonred  plate,  take  the  other 

two  comera,  and  lay  gently  on  the  pasted  millboard, 
padding  it  down  with  a  silk  handkerchief,  and  go 
on  padding  from  the  centre  outwards  and  forwards, 
the  aasistant  layiag  it  down  before  you.  The 
object  of  this  is  to  stretoh  it  porfccUy  fiat,  and  to 
avoid  creases  and  air  bubbles.  When  dry,  give  a 
coat  of  fine  dear  size,  and  varnish  with  copal  or 
maatic  vamiiOi,  to  be  obtained  at  an  artist's  colour- 
man's,— B.Sc.,  Plymouth. 

f>'i8'24ti.}-~l[ioroBooploal  ZSEaminatlon  of 
Teaat.- Yeast  may  bo  examined  under  tbe  micro- 
scope in  the  followlog  ways^ — Put  some  fresh 
yeast  in  some  Pasteur's  fiuid.and  keep  it  in  a  warm 
place.  When  the  mixture  begins  to  froth  up, 
spread  soms  on  a  slide  and  examine  {I)  with  low 
power  without  a  oover-glass.  By  this  means  the 
various  sizes  of  the  eeUs  can  be  seen  and  tbeir 
gronping ;  (2)  Cover  a  similar  specimen  with  a 
thin  glass,  and  examine  with  a  high  power ;  in 
this  way  the  distinctive  features  of  the  yeast  oella 
may  be  observed ;  (3)  Stain  the  speoimen  with 
ma^nta  ;  the  protoplasm  is  stained,  the  rest  re- 
maining □Qstained ;  (4)  Stain  another  specimen 
with  a  BojuCinn  of  iudiae ;  the  protoplitm  ttaing 
brown  ;  (a)  Treat  another  apecimen  with  solution 
of  potash  ;  the  protoplasm  is  dissolved.     The  yeast 

Elant  grows  much  twtler  in  Pasteur's  fi Did  when 
ept  wann  than  cold.  Boiling,  however,  kills  the 
cells.     Pasteur's  fiuid  oonuBlaof — 

Parts. 

Potassium  phosphate 20 

Calcium  phosphate -i 

Magnesiom  sulphate  2 

Ammonium  tartarato 100 

Cane  sugar 1,600 

Water 8,576 

10,000 
The  composition  of  the  other  reagents  may  be 
fonnd  in  any  book  on  the  microscope,  I  would 
refer  "Young  Brewer"  to  Huxley's  "Practical 
Biology  "  for  farther  information  on  the  subject. 
I  shall  be  glad  to  give  any  farther  information  ia 


[59?48,]  —  To     Prevent 
Leather. — Try  indiarubber 
shoemakers ;  it  is  thin,  like  treacle,  i 
at  the  indiantbber  shops,— J.  F,  C. 


Oil    Penetrating 


sold  in 


tJiin 


[58Z49,]— To  Glae  Cfloth  to  Tin.— Try  _  _.. 
■olDtlon  of  gntta-perohn  put  on  hot.  instead  of  gli 
Roagh  the  stirface  of  the  tin  before  applying  Lht 
•ulntion.  Yon  will  Bad  this  answer  your  purposi 
well  if  properly  done.- G.  FXYEB, 


ammoniac,  stir  well,  and  pour  in  3J  pai 

acid  and  mix,     N.B.-Thia   is  not  from  ■' Span's 

Workshop  Receipts.  "—R.  A.  R.  Bessett. 

[63249.]—  To  Sine  Cloth  to  Tin.  —  To  fix  a 
metallic  to  a  soft  aabstuioe  requires  a  tough  sub- 
stance, not  a  varnish,  nor  yet  a  glue  ;  but  india- 
robber  cement,  aa  used  by  bicycle  makers  for  filing 
tiros.  It  is  lou^b.  and  in  stioka.  Warm  tbe  metal 
and  rub  over  with  tbe  oement.  and  while  yet  hot, 
apply  the  cloth,  and   press  down  with  a  hot  flat 

iron.    To  fix  cloth  to  plaster '"      ■' ' 

sold  in  tins,  and  net  applied  wi 


I.  P.  C. 

[58260.]— Perkln*'     Heating    Apparatn».— 

m.;.  .._. —  ;.  c-gj  by  many ' " 

.     a  adapted  t 
will  give  address  in  Sixpenny  Column  1  will  advise 
you.— B  BOO  KB,  flournemonth. 

[6«26S,]— Hardening  Steel.- 1  should  think 
yau  hive  a  kind  of  steel  which  only  hardens  when 
treated  in  a  peculiar  way — vix^  having  heated  to 
redness,  thrust  it  into  a  piece  of  mottled  soap. 
That  done,  return  to  Sre,  and  beat  li>  a  white  heat, 
then  thrust  into  a  vessel  containing  cold  urine, 
stirring  the  article  round  to  cool  quiet — J.  F,  C, 

[o8Ji5.]  — Proteotlng  Iron.— Try  coating  il 
witb  magnetic  oxide  of  iron  bv  heating  it  red-hot 
in  a  current  of  steam,  as  in  the  Bowcr-Barfi  pro- 

[68250. j-Kotor.— In  reply  to  "Polly,"  many 
would  like  a  motor  in  lieu  of  steam  i  but  electro- 
motors are  not  reliable  enough.  Uot^ir  engines 
may  one  da^  be  osed.  There  is  an  experiment 
'-"ing  tried  in  *"  '  " 


tryet 


pngiue  should  not  be  osed,  ii 
"— 'a  Co.  are  making  i 


[08267.]— Porridge  Btiirer .—I  am  afraid"  Time 
i  Money  "will  have  difficolty  in  haying  or  con - 
tmcting  H  stirring  machine.  Unless  the  motion 
ouldbo  varied  just  as  by  hand,  the  porridge  would 
le  sure  to  bum  at  some  part.  Why  not  adopt  the 
heap  and  simple  "  bain  marie  " !'  I  am  told  they 
'•  now  sold  m  London  for  the  eipreas  porpoH. 
.  called  porridge  pots,   Pat  the  meal,  water,  and 


salt  into  the  inner  dish  1 2  houra  before  putting  on 
the.Ere.— BJ^.,  Plymouth. 

[68367.]— Porrllre  Btlrrer,- If  yon  <ua  the 
oatmeal  and  keep  the  pan  very  alightly  boil' 


iag,  il  will  only  reqi 


few  minute* 
Should  thev  get  a  littld 
tiff  or  baked  to  the  bottom,  pnt  the  pan  on  the 
old  slop  stone  for  a  nxinnte  or  two,  which  will 
elease  it.  Should  advise 
rhich  is  made  to   boil   i 

rater,  if  it  be  intended  to  make  the  porridge  w 
lilk.    If  fine  oatmeal  bo  used,  they  only  re      ' 


rise  a  brass  pan,  or  a  pan 
in  another  pan  of  boilina 
to  make  the  porridge  wilfi 


[68269.]- Hasg'ia,— Get  the  large  and  the 
"  king's  hood  "  stomach  bkga  of  a  sheep,  along  with 
the  lighta,  liver,  and  heart.  Wash  the  bag* 
thoroughly  ;  boil  the  amall  bag  and  lights,  liver, 
and  heart  together.  Grate  down  one  quarter  of  the 
liver,  and  mince  the  lights,  heart,  and  small  bag 
together  with  half  a  pound  of  beef  snot  very  fine ; 
add  a  breakfast  cupful  of  oatmeal  (which  has  beeil 
browned  before  the  fire),  salt,  black  and  whiM  ' 
pepper,  and  a  breakfast  cupful  of  the  liqDor  ia 
which  the  lights,  Ac,  were  previously  boiled.  Stir 
all  together,  put  into  the  large  bag,  sew  il  up,  and 
boil  for  three  hoErs.-B.Sc^  Plymouth, 

r5825U,]—Ha«»la.— Procure  a  lamb's  panncb, 
well  cleaned  and  perfectly  white.  Next,  parboil 
a  lamb'a  pluck  in  water  with  salt  and  pepper 
until  done,  and  chop  il  Sne.  Place  a 
dozen  chopped  onions  with  4oz.  of  bolter 
in  a  Btewpan,  and  fry  these  over  a  alow 
fire  to  a  very  light  aolour.  To  these  add 
tbe  chopped  liver,  lights,  Jic.,  lib.  iifi  oatmeal, 
lib,  of  chopped  bent-suet,  some  chopped  thyme  and 
paralev,  nutmeg,  pepper  and  salt ;  stir  all  together, 
and  w'ilh  this  fill  up  the  lamb's  paunch,  vhioh 
must  have  been  previously  pressed  in  a  cloth  to 
absorb  all  watery  moiature.  Carefully  fasten  any 
holes  that  may  exist  in  the  paunch  by  tyin^  them 
.  -.1   _.._. J  .i__   ..•-  _p  y,j  haggis  in  a 


1  the  s 


rould  ■ 


pudding,  and  boil  it  in  a  large  alewpan  witi 
enough  water  to  cover  it.  The  haggis  will  require 
about  three  hours  very  gentle  boUing  to  cook  it. 
When  done,  take  it  carefully  out  of  the  pot,  and 
gently  remove  it  from  the  napkin  on  to  ila  diah, 
and  serve  it  while  it  is  hot.— S.  U. 

[68200.1- I.eolanohe  Satteriea.- The 
LoolanchJ  battery,  with  agglomerate  plates,  haa 
actually  a  lower  B.M.F.  llian  noTons  cell  form. 
Why  do  you  not  oie  a  sulphate  of  merourv  battery 
as  recommended  by  me  a  fortnight  ago  ?  See  oaarr 
&S304  by  one  who  has  tried  .Uiem.  A  slx-bloek 
Leclanchc  can  be  osed  for  a  few  momenta  for 
electric  lighting,  but  it  is  moat  tmsaliafaatoi;. — 
8.  BOTTONE. 

[682C0.]  —  I.eolanohe  Batterlea.  —  As  the 
battery  is  only  required  to  work  for  a  minute  at  B 
time,  a  Leclanohc  might  answer  the  purpose.  I 
used  such  a  battery  to  light  a  21-c»ndle  powar 
lamp,  and  it  lasted  for  five  months  without  re- 
charging; but  being  for  observatory  work,  the 
lamp  was  bnt  tittle  used.  This  battery  consisted 
of  six  large  cells.  I  have  since  suhstitoted  a 
bichromate  for  the  Ledanohe,  which,  if  made  with 
lifting  cells,  is  preferable,  on  account  of  inoreaaed 
power  and  time  of  working.— J,  MlLTON  0?FOBD, 

[58260,1- Leolanoho  BatterleB.— I  ahould  nol 
advise  "  Hugh"  to  attempt  to  use  the  poraas-pot 
form  of  above  for  lighting  lamps  for  mioroaoopio 
work.  I  know  nothing  of  the  improved  form  o( 
the  battery;  bnt  with  12  qoarl  cells,  ordinary 
pattern,  1  cannot  light  a  2i  or  even  a  1  o.p.  lamp 
(cells  arranged  in  "3— i'a"),  I  am  trjmg  varlona 
plans,  bat  so  far  can  only  recommend  the  Leolancbe 
for  working  a  "night-light"  just  to  see  the  time 

bj,-J.  T,  a, 

[68260.]—l.eolaiiohoBatteriO«.— "Hugh  "may 
be  interested  to  leam  that  in  my  aqnariom  I  have 
a  5-c.p.  lamp  lighted  by  10  qaart  siie  Leolanohtf 
(porous)  cells.  Those  cells  hare  been  in  work  for 
the  last  six  months  (tonr  of  them  I  constanUy  use 
(or  beUs),  and  are  still  in  good  order.  True,  1  only 
light  the  lamp  for  a  minnlo  at  a  lime  to  arouse  my 
ehildren,  and  to  surprise  the  fishes  in  aquannnk. 
Still,  there  is  the  lamp ;  and  if  "  Huph  '  lirei  in 
London  I  shall  bo  pleased  to  let  him  see  it. — 
L,  C.  D. 

[fiSSOO.]- Loolanehe  Battorlei.  —  I^  hare  a 
small  installation 


Lcdani 


I  light  very  well  with  twelve  aegloroei 
chip's  coupled  up  in  two  sixes,  as  I  oonld 


;loroerate 


uantity  ei 


„„ J, .._ch  I  switch  on  before 

entering,  and  which  I  have  tested  for  a  (juarter  of 
an  boor  with  hardly  a  perceptible  diminution  oi 
power,  the  other  lamp,  which  is  not,  of  ooune, 
„.~)  .>  ...n.  ti^i.    i>   placed  over  a  olock  in  my 

'  "-'-■ -»  tbe  timedia* 

N,B.     " 
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[&826(L]— ZiaolA.      .a  B>ttartea.~Yoiii  ocnia- 

apondcDt,  '■  Hngh,"  suyi  be  cajmot  get  antlieiitic 
iofomuitkm  fnnn  the  HECUAKIC.  Peibipi  the 
f ollowiaa  may  luit  bim.  I  hiva  one  of  Swan's 
mo(li£edI>eiilMiclii'  butteries  midcr  my  bed,  which 
I  DM  to  light  a  2J  enndlB  iucondeacent  lamp  by 


the  electric  light  lu  thii  iiucpoie.— Wm.  WRIGHT, 


communjeata  with  li,  and  relieve  gange  from  the 


Fiskertoa  Mar 

[68S60.]— Iieolwialie  Batterlaa.— Fur  be  it 
from  me  to  outrage  the  fceTingi  of  uiy  correspon- 
dent on  thil  matter  by  differing  from  him ;  bnt  it 
leenu  to  me  the  following  is  the  snnrer  renoircd : 
It  ii  possible,  no  doubt,  tn  light  an  iccsnaeseent 
lamp  by  means  'J'(  IjcdnnchiJ  cells  in  sufficient 
nombar :  but  what  earthly  good  tronld  it  do  when 
it  ooold  be  done  by  meaos  ut  a  bichromate  cell  or 
tiro  with  considerably  loss  trouble,  no  smoll, 
merely  nominal  expense,  and  moch  more  satisfao- 
lorUy  in  eveiy  nay  ?  The  chief  advantage  of  the 
agglomerate  blor'kH  is  that  they  arc  ready  for  u«e 
immediately  when  ike  lottery  ill  act  up.  and  do 
not  have  to  wait  tor  some  hours  Brst.  The  mere 
fact  that  the  queriiit  docs  not  require  the  current 
for  more  than  n  miaute  at  a  time  secmii  tu  me  t« 
Tsader  it  absnrd  to  use  the  Lcclaachif  cell,  for  the 
ool;  objection  lu  tlic  luo  of  the  bichromate  is  tJiat 
it  moa  gets  uneil  up,  which,  if  he  only  wnnta  it  at 
intervals,  would  be  removed.  The  plain  reaaoD 
why  he  can't  get  :i  satisfactory  answer  is  that 
no  one  is  fuulisb  enoogb  tu  try  Leclanohi!s 
for  laob  a  purpose  (for  wbiuh  Uicy  are  pre- 
eminsntly  unsuited),  su  >io  oiio  can  say  from  experi- 
ence. There  in  a  certain  class  uf  people,  aaitb  the 
anoieat  adage,  who  "rurh  in  whcro"  another  claai 
of  people  "feu  li>  tread."  Let  me  adviac  uur 
friend  not  to  cnrul  hiiosvlf  in  the  Brat  li/>t  or  he 
will  find  it  to  hii  diiadvautngc  eventually.  If  1 
were  in  hie  place  I  would  uho  Dale's  Granule 
Batter;,  two  or  three  cells,  small  liie  ;  or.  as  bo 
only  wante  it  at  intervals,  two  or  three  celli  of 
ohluride  battery  by  same  maker.  1  expect  these 
wonld  give  him  ovtry  aatixf action,  while  the 
Leclanchu  cells  ho  it  ao  devoted  to  wonld  cause 
him  andlesB  worry  and  anuovanue,  there  being  such 
a  number  to  bo  kept  in  good  order.— R.  f 
BEX.vEtt. 

[&e2ei.]— fioft  Water  JnJnrlnK  Flpes, 
Bomurcb  as  tie  difference  bctweim  soft  and  hard 
water  coiuisbs  mainly  in  the   prescncs  of  calcium 
■ulpbate  in  the  latter,  it  is  ohvioTia  that  by  adding 
the  sulphate  the  water  will  be  rendered  hard,  aoo, 
therefore,  less  likely  bi  attack  the  pipes.     Ua' 
these  cijcumBtances    the    ^vicB   given   would 
■bonld  say,  ba  very  good,  especially  a*  the  wate 
not  rcqutred  fur  drinking,  so  it  wonld  not  be 
iuriooB  to  the  inhabitants  of  the  house  however 
mnch  was  pot  in,— R.  A.  E.  Bbssett. 

[Ae2t>7.]— Qnttapercha  for  Boota,— G-et  any 
siiB  or  shape  of  guttajiercba  and  boil  till  mtt  likt 
doD^,  then  press  with  the  tJiunib  to  the  sole, 
making  it  the  desired  thickness.  Price  about  it. 
pet  pound.— BUUU KG,  Soutliaide,  Bournemouth. 

[G8SG7.]— OuttapsrchafOr  Boota.—  It  isdone 
witJi  indiarubber  cement.  The  boot  and  sole  being 
hoateiL  the  cement  is  applied  after  the  mannr~ 
of  heel-balliDB,  and  rubbed  down  with  a  hot  iro:_ 
That  done,  warm  Ikiut  and  sole  over  a  small  lamp  - 
when  cement  appean  soft,  clap  together,  and  pres> 
down  iiard  until  enld.  It  is  sold  in  England  ii 
atioka,  2in.  l«ng,  '2d.  each.  You  appear  U>  want  i 
qnantitjj  but  I  know  nothing  about  wholesoli 
price.— J.  F.  C 

[S3268.1— StORm-OauKe  Oook,— I  believe  th< 
fault  is  with  the  cock,  which  is  not  drilled  so  as  tt 
[o  to  communicate  with  atmuapbero  when 
it  off.     Fig.  I  shown  cock  opened,  with 


w  gauge  to 


Oanae. —  Althongh  yon 
..  you  only  shut  it  in  gauge, 
and  it  will  point  the  same  till  it  gradually  leaks 
off.    The  gauge  worka  beautifully.— D,  B.  & 

[BiMfMi.]— Stown-Preatnr*  G««Ke.— O^ourse, 

.  10  iKiinterwill  nut  moce  by  junt  turning  of  the 

BOck,  na  there  is  still  a  pressure  of  "ulb.  between 

and  the  gauge.     If  after  turning  of  the 

i.'oek  you  unscrew  the  gauge ,  you  will  tind  that  the 

ater  will  escape  and  the  iiointer  will  fall.    The 

se  of  the  cock  is  to  sbnt  off  steam  when  the  gauge 

,  out  of  order  and  it  is  necessary  to  take  it  off.—. 

.  W.  W,  F. 

['18:271.1— Uarlne  Qlne— If  this  correspondent 

ill  turn  t*j  Vol.  XXXVl.  pp.  •il4,  -'SS.  Wi,  he 

'ill  find  an  answer  to  all  his  quebtiona.     Marine 

lue  is  made  by  diasolving  indiarubber  in  mineral 

aphtha,  and  adding  shellac  or  maatio.     I  stupect 

'ould  say  just  what  had  been 

Mechanic 

[,''>K-J71,]— aiariiie  Olne.— This  glue  in  employed 
'here  the  material!  are  exposed  to  the  inllnence  of 
wet.  It  not  only  cements  wood,  but  glnia  and 
metalt.  It  is  made  by  dissolving  by  heat  one  part 
of  pure  indiarubber  in  naphtha,  the  indiarubber 
being  cut  very  smidl.  When  melted,  two  parts  of 
sheluc  arc  added,  and  the  melting  continued  nntil 
the  whole  is  well  mixed  by  occasional  stirring  or 
'laking.  While  hr)t  it  ia  poured  on  metal  plates  to 
wl.  Before  using  it  rcqiiirea  to  be  liquefied  by 
aat~  and  ijuickly  applied  with  a  brush,  as  it  soon 

[■'•H-772.]— I<ead  Tartrata,— Mixing  the  drj- 
(lowdered  salt  witli  kq  inert  aubntance  like  emery 
powder,  might  cfTect  your  object,  by  r^rparatimt  the 
particles  of  reduced  inctul  from  eaeli  i^cc. — U.  B. 

r&S27:>.]— Lead  Tartrate.— It  if  evident  that 
his  correspondent  has  not  made  (at  leut,  nut  pro- 
perly)  load   pyroiihonis,  fiir  when  it  is  properly 
maile  it  it  in  the  form  of  a  black  powder,  which 
takes  fire  spontancoualy,  and  appears  like  a  shower 
of  sparks  when  the  tube  ia  broken,  and  the  con- 
'--'     are  shaken  into  the  air.    The  way  I  made 
was  by  heating  dry  tartrate   of  lead  (in  a 
tul>e  closed  at  one  end  and  drawn  to  a  point 
the  other)  till  no  more  vapours  were  evolved, 
_..d  then  sealine  —    ■'  -  -  -  -  ---"    " 

W.  C.  HALL, 

[1)8274,]— BoBenerative  Oaa  FlrsB.- "  B.Sc' 
makes  a  very  common  mistake  in  oujipoaiiig  thai 

heat  evolved.    If  the  gas  is  perfectly  b      "  " 


likely,  under  ordinaiy  conditions,  to  give  so  aatis- 
faotorj-  a  result  as  a  burner  giving  a  lower  tempera- 
ture and  a  more  diSuted  heat.    The  smell  caused 


£i8280.]— Bnnaen  Battoiy.— No,  jon  oonid  not 
t  a  ^i-o.p.  lamp  with   two   auch    cells;   but.il 
■^iree  cell*,  ami  eoiialiM  j-onr  line  an'jdt 
.t  one  of  Ur,  Tudd'*  bnr  rLsiii- 

_r-i -'rtiaeii  in   the  Sale  Column,  jtjc 

.n  accomplish  your  object  for  about  IShonncsi 

'  each  charge   for  occasional   lighting  :  bnt  t:^:- 

,re  and  remove  the  lines  when  your  light  ia  a« 

quired.     Better  plane  your  cells  untude  in  a  boi, 

id  as  wire  is  cheap,  run  aame  Ui  the  roun  yon  n- 

lirc  to  u»c  the  light.— LEG  LAS  CHE. 

[lifl-2^1.]—CaTTlaveWhBelB.— The  front  whedi 

of  carriages  are  made  amallei  than  the  hind  <aei,*i 

-'    '  ■      1  sharper.     If   tiey    were  miA 

the      hind     wheels,      then     tk 

body  tFo"uld  have  to  be  elarated,   oiherwiie  ja 

wocud  not  be  able  to  turn   quick,    and  would  be,ii 

jie  carriage  by  the  whttl 

against  the  side  of  carriage.     Oonanlt  jam 

maker  or  a  wheelwiight.— Brooke,  bemk- 

side,  Bournemouth. 

[5B28;i.]  —  Carringa   Wlioola.  —  High   wbccii 

m  more   easily  than  low  ones   on   uneven  rgili 

macqucntly  the  wheels  are  made    ae  high  M  p» 

Bible  for  the  hind  part  of  a  Tsfaicle,    their  hu^ 

only  limited  by  the  poeition  of    the  doata 

carriages,   the  necessity  of  making  the  Rf 

low  and  the  adviaability  of  placing  them  as  Dcadr 

e  under  the  weight.     The    frunt  wheu 

ii  permit  of  easily  turninK  the  carriip 

under  the  l)ody,   and  are.  therefore.  It*. 

In  America  whocls  are  more  of  a  height,  but  hA 


myself  m 


a  lowc 


■e  bef  or 


it  diffused 


with  the  inner  surface  of 
Increase  of  light  by  regeneration  has  no  connection 
whatever  wi til  increase  of  totalheat  evolved,  whi  ' 
latter  ia  an  impossibility.- T.  F. 

[,W27ri.]— Dynamo.— To  "W.  H.  B."^If  you 
— ■  '  *     ■- *   tic  capabilities  of  the  machine,  take 
quired  for  the  full  number  of  linipa 


the 


'olin 


that  is  i: 
1,   To  regulate  the  K.M... 
ire   a  board   having  two  sections 
c  circles  marked  on  it:  followinj 


coils, 


oppei 


£  a  c  in  a  line.  Through  side  of  body  of  cock  drill 
a  hole  carefully,  so  as  to  roach  plug  hole  a,  but  di.> 
not  drill  entirely  tfarougfa  plug.  Give  a  half-tuni 
to  handle;  £  a  c  will  aUll  be  in  a  line,  but  amoll 
hole  will  be  shut  by  the  portion  of  plug  marked  d. 
TUo  t^ii.,-  ...,1  -Buge  will  conunnnicate.  (See 
fl  handle  quarter  turn  more,  the 
e  ahnt ;  bat  anull  hole  will 


stud  to  the  other  an  iron  wire  (about  No. 
your  case)  ;  one  end  of  the  ihunt  wire  is  attached 
to  the  beginning  of  the  iron  wire,  and  i 
end  ia  attached  to  a  lever  which  rubs  on  the  braaa 
atuds,  putting  in  circuit  more  or  leaa  iron  wire  as 
required.  If  you  do  not  underntand  this  I  will 
send  you  aketoh  and  further  particulars.- W.  II. 
E  A  V  i:  s,  Coventry. 

[58-'76/|— Bicycle  BpolM*.— One  of  the  principal 
causes  of  a  apoke  breaking  at  the  hub  is  due  t<i  ilm 
not  being  accurately  fitted  at  the  moat  important 
point,  and  that  is  the  plain  portion  which  aorewa 

mto  the  huh,  and  by  so  doing  takea  the  trans' 

strain  off    the  threaded    portinn,  which    is 
weakest   portion  of  the  apoke.      When   properly 
fitted,  the  plain  portion,  should  fit  close  up  to  the 
hub;  if  it  docs  not.it  is  littlo  better  than  when 
the  thread  ia  above  the  hub.    I  have  a  mm  ' 
which  ta  splendidly  fitted  in  this  respect,  and 

of  the  spokes  have  given  way  oi  even  loos , 

and  I  have  lieen  riding  it  for  the  last  two  yean 
over  loogb  granito  roads,  which  often,  "  when 
riding  fast,"  make  the  spokes  ring  out  like"" 
atlingi  of  a  harp,— G.  T0W:i8HSKD. 


[6S37lt.]— OverhMd.— Tbe  flat  whe«l  eu  havt 
at  pulley  overhead,  and  be  w«-ked  by  a  flat  ttiap. 


ECordingly,  ai 


inger  of  ove 
ibbing  again  I 


objeeti 


lablo  a 


indthe 


ee  required  for  turning, 

the  body.      If    nothing    uui    cbsc   m   iuiuuh 
re  dcairaUc,  the  wheels  might  )jo  of  tht  si» 
diametcr-^igli  for  bad,  low  for  perfect  rcadi  a 
■ailways,— J.  MlLTO.S  OFrORD. 

[58284.]  — XOeotrlcal   Contact  —  8«riea.-Ia 
my  copy  of  ti.  1',  Thompsoii'a  textbook   thedif» 
~   "  of  potential  of  zinc  and  carbon  in  oontacia 
ia   l-oa  (not    lii3)   volu.     Ayrton  and  Penji 
Ita  as  quoted  were  published  in  Traaaaiimd 
the  Boyal  Society,  18Wi,  Part  1,  p.  1.    The  cm* 
of  this  ao-called  "contact"  potential   it  chemief 
ion  (oxidation,  ic.)  at  the  exposed  aurbeaif 
bubalancoH  in  contact.    See  papers  by  the  np 
t  wrilci  in  Fhitotuphiml  M.»insi»t,    YuLTL 
p.  142,  and  Vol.  VII.  p.  lUi ;  Uritiah   AuocisUX  , 
Report  for  \mi;  also  a  coranrohensive  rii-.~i  ' 
the  whole  aabjeot  by  O.  J.  Lodge.  Eltrtrlml  ttirt 
Nos.  l»iil.  3tll,  nii.'i,  and  one  or  two  paperiin 
Phi}ai'>i,hicril  Mn'ia:U't.  Vol.  XIX_  by  the  si 
author.— J.  BuuifN,  Belfast. 

[58385.]  —  Zinc     Cylinder*.  —  Cnt    sbeti 
rather,  plate)  tine  to  aire  required,  moke  quilt  bt 
and  hammer  round  a  mandrel,— XfS.  Doa. 

[58288.]— ScrewinK.-!  presume  Mr.  Werta^ 
meant  to  aay  there  are  three  pulleys  un  middkie 
of  spindle  (between  the  bearings).     Let  as  nOBK 


a.  1  a: 


a  spindle.    Now,  by  means  of  t 


o:So.!; 
I  belUn 


alternately  in  one,  t, _ 

If  "W.(:.Ii."  will  advertise  his  addm  I'll 
with  pleasure,  send  him  mine,  and  girt  l*! 
sketches  if  □eoesaary,— BeLuIAn.  I 

[u82a^.]^acrewinK.— The  machine  Iipob'l 
is  driven  by  two  straps,  the  one  atraighl  iH* 
other   crusaed;  when  the  straight  strap  ill--- 
fixed  uuUevthc  machine  is  driven  rigbtli*! 
and  when  the  crosred  atrap  is  on  itruna  ilu  tt<<*l 
way  ;  the  louae  uulleya  are  each  twice  the  wD^f 
the  fi.icd  one.    t  cannot  give  the  price  ol  n 
to  Bcrew   lin.  boltH ;    machines  for  actetvii 
siieare  made  very  differently.  The  largea.'^B 
I  have  aeen  to  aurew  aa  above  was  for  J      Vi»i« 
"W.U.  L."wil]  advertise  bis  addreja,  I  ;^aij|^| 


by  screwing  chuck  on  mandrel  luM^  tan^i  ^^\ 
my  short  uieces  of  jl  iron  by  set  pm.  T'''-ftsl 
gear  wbaelH  (a  fiin.  gear  I;ithe),  grippwi^fc.  ''■_j,^| 
a  latht  carrier,  and  forced  up  by  f"«^  ^^1 
allowinc  earner  to  rest  on  te#-riiat.— iv^       E='  ff 


[^18289.]— Se-aUyerlnr  lAmp  B- 
Uokaathinuastoof  I'^oz.  of  distille= 
of  chloride  of  sill 


ni  levii 


rag.— 8.H.       '        " 

[58290.]- Wimahnirt  X 

To  "  INDUCTIO.S."— To  tM.|r 
den  jara  for  plates  of  i' 
tionally  larger  "—  ■* 


T  than  f 
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partioulac  pnrpoie.  Ordinary  LeydsD  jam  will  nf 
course  oDRwer  the  parpoao,  only  be  anie  Uut  tbey 
are  of  proper  qnnlitj  gjnas.  I  havo  iuat  now  heen 
testing  Bomfimade  in  (SermBuy,  I  believe,  through 
vhich  the  electricity jmasea  as  freely  u  thougb 
they  were  of  metaL—J.  W. 

[»a!91.]— Spark  OoU.— It  ia  impouible  to 
how  much   bitttery  power  &  ooH  OOD  stand  oil 


e  told  the 


of  the  •eoondaiy  wire.  - 


[fi82!>l.J— flpwk  OoiL— There  i>  not  maoh 
diiference  between  the  E3I.F.  of  a  Bniuen  and  a 
bichcotnDte.  Three  pint  cells  of  cither  of  theu 
bktteries  will  be  u  much  lU  en  ordinarily  conati- 
tnted  ooil  will  bear.  One  good  hichromBto  will 
genenlly  be  found  ample,— S,  BOTTOXB. 

[582!l2.]— To  '-"W.  H.  B.,"  Coverktry^Wind 
your  annnture  with  a  eiQglc  layer  of  No.  18  d.B.c. 
and  wind  on  the  mognet  cores  3l)lb,  of  No,  13  d.c,c 
Ab  near  as  "I  can  judge  from  the  data  yon  bas'i 
given  me,  the  E.M.F.  of  the  maohine  wiU  be  »bont 
60  TolW.  80  you  will  be  able  to  light  from  10 
l»mp»  of  40  c.p.  each.  Any  fntlhcr  inform 
yon  may  deaire,  I  ahall  feel  great  nleuuie  in  giving 
yon.— W.  H.  EAVE3,  Coventry, 

[68293.]- Lantern  Len«.— The  i-pUto  leni 
would  be  the  best.    A  4in.  condi  ' '  ' 

ample  for  your  purpose.  The  miti 
be  of  no  use.  A  gocil  thiue-wioked  paraffin  lamp, 
with  the  wicks  pandltl,  or,  better  still,  a  fonr- 
wicked  lamp  wilh  the  wicks  arranged  like  a  W, 
would  give  jira  the  desired  rcsnlta.- S.  BOTTOSB. 

[Sassfi.]- Type  MCetaL— Inatead  ofmiiingtbi 
m«talB,  "Volt"   Kill  do  better  1«  buy  old  typi 


uiog  small  quantities  of  type- 
cheaper,  as  noil  as  more  cuuvi 
melt  Qp  old  tj-pe.- ION. 


ustanUy 
octal.  I  Gudit 
ient,  to  buy  and 


[6«m.]— Typo  Hatal.- "Volt"  might  ha 
3     rtated  what  metala  he  uses,  and  the  propottior 
Antimony  is  readily  □lidiied  when  fnaed,  and  wi„ 
.     the  old  system  of  type-casting  orery  dip  of  the 
'•    ladle  helped  the  work   ft  oiidation.    With    "-- 
-;     maohinea,  however,  it  is  only  necessary  to  c. 
-     the  bath  with  saJ-ammoniac  or  charcoal  dust,  and 
*     even    that  does   not   appear  to    be    an    essential, 
.     the    oiidised    acnm   ilself    protecting    the  metal 
■■      beneath.     Lead  with  from  10  (o  30  per  cent.  ■ 
:  ^antimony  ought  to  give  all  that  is  required,  and 
'     should  imagir-  •'■- ' •  -'  ■-— •  --  ^ ' 

-   ■     -  .It-jT"  T 


of  '■  Volfs  "  metiJ  ti 


aing  thick.— Nun,  Dob. 


L  [58297.]  —  Onttaparoba  Boots.-  Yoq  don' 
make  yonr  work  hot  enough;  loi,k  at  No.  58  267.- 

,     J.  P.  C. 

[SS297.]— OntUpercha  Boota.- Does  "Volt 
pnt  on  the  Bolee  with  the  tolution  sold  for  tho  pni 
poae?  I  never  had  any  difficulty  when  I  tried 
aoleing  SO  years  ago.  See  that  the  old  sole  is  per- 
fectlv    dr^    and    warm,   and    if    too  amooti    nut 

-  wrinkles  m  it  with  something  blunt.  Since  then 
I  have  put  on  indiambber  soles  with  naila,  and 
this  might  be  done  to  the  g.p.  soles  over  and  abiivi 

r-     naing  the  solation.- B.SC.,  Plymouth. 
'■        r58299.j— Hliine  Maoliliie.— For  the  porpose 
-,    t^miiing  powders,  nothing  js  so  auitahle  as  aievea 

-  with  meshes  attached  of  anch  a  site  aa  to  allow  tht 
"    JOwdera  to  come  through  of  the  deoircd  degree  of 

■    ZnniBSB.— S.  BoTTOKE, 

' :_ f  58304.]— Snlphate  of  Mercury  Batterlea.- 

.  rro  B.  BOTTOSE.— Provided  contact  in  not  made 
"*0£>  frequently,  these  calls  might  be  uaed  for  the 
■pOT^mtc  you  mention.    The  time  they  would  last 

_ ...  j____^  __  j^^  j^j  j^^  tfow  often  the 

-_- J    ..is  used.    2nd.  The  amount  of  moisture 

D    <^e  cell.     When  the  sulphate  of  metcun'  is  ei- 


UNANSWERED    QUERIES. 


Hi  tflk^  q/  llKir/rllair  murOusn 


Since  QUI  lut    "B.  B."  liu  rsplled  to  t 
ChlW,  177*0;  H.  Hindi.,  jaa.,  S78S8  ;  ■'  Marl 

(7»87. 
17710. 

Tillage  ear,  p.  1 

Mew  U.  R.  Bagl 
Ptaning  Tool.  1 

liimpholden.  li 

?>,"i3cr 

On 

B,  130. 

I"m 

cJbOD 

in  FotTO-Uimga 

u"? 

pet,  SI 

-Kgg«r 

^IVz 

Cl<»iil° 

'M 

olBiBOCl 

\.im 

QUERIES. 


[MJ0S.]-81ide  VftlVB.-Will  jome  i 
infomi  me  wUeltaer  Ihete  U  tny  meana  a 
■]^de  Talve  cf  a  Urg.  iteam^englne  (rom 
premure  npoa  it  1  Beferencc  tn  any  publli 
nmran  of  tDformatlon  on  this  suDloct  wi 
received.— B.S.H. 

[IMIO,]— Photo»T«pliy.— Whtn  I  plac 
Hal  tld«  In,  Id  a  short  mDunt.  vrltb  a  stup 
It  glTts  faolllesi  dennitlou°la  Ibe'^dille'D 


Hid  be  gladlj 


spoiling  Uie  ligbt  aad  de 
wUlchS  batoro  me,  coi 


.1    What  illstano 

#7  Ko  doobi  lomc  rndsn  have  eiperimci 
irectlon,and  J,  and  doubtless  others,  will  be  ( 
heir  eiperlcnn.— H.  B.  FamssstY. 

[U311.]  —  ElaDtrlDal.  —  l  am  iriahlng 
leosolioc  lamp  by  (be  igaldoa  of  a  helix  of  p 
a  ai^ircuit.  Will  sonu  kind  reader  bdn  ie 
.ow  mauj  Leclancbll  cells  will  be  require4l  (or 
□d  vhetber  tbey  mnn  be  coupled  in  arc  oi 
Fbetber  a  Bheit  or  long  piece  el  plstlemn  ts 
be  oTdinary  blebromate  ■olutlon  any  efTrat  i 


tbe  tiEbC  Is  < 
'"ka^ledgc! 


w^oMld  depend  oi 
imtit^Ty  was  us( 


^  »-«j-hQle  might  be  recovered  from  the  spent  paste, 
'  ,^y  "shina  out  tho  soluble  sulphfite  of  sine,  and 
■^^■AJing  the  residue  with  powdered  charcoal  in  an 
*^"-  ^■Btort!  but  I  am  very  much  afraid  that  the 
oca.^  Would  not  be  wortli  the  cimlle.  Arranged  as 
"*■*-*- ^^aJQ  pile,  there  would  bo  n  considerablo  Ejaaof 
r*r^»  through  leakage ;  tlieretore,  the  other  way  ia 
*      •>«tter.— S.  BOTTOKG. 

^^^fp7.]-ProatinK  Qlaaa.- Glass  can  be 
™J~^**  by  allowing  the  v.ipour  of  hydrofluoric  acid 
■"■**=  apon  it.— W.  C.  Hall,  Mon. 
^S308.]— Length  of  Strap.- Two  lengths 
•*e»  centres,  audhalf  of  circumference  uf  large 
(     ^^»all  polleyB,  and  allow  a  liltlc  fur  tightness. 

'^^^Oe.I— I-anirth  of  Strap.-Of   course  your 

>       ^— -*«Mllayi  are  of  the  lame  oonicity.    Galon- 

IT  vna  had   to   do  whh  two  oylisdrical 

■>«Mfaij  the  fsui  diuoater  of 


wrought  Iron,  and  pole-pieces  cast ;  hrMge  piece,  A^  Is  31: 
liy  :in.  b7]Ln,:7.^tlii.  by  tin.  by  jin.;  pole  pieces,  iTDi 

Is  also afwrougbt  Iron, pleceg  Oand  ti  being  >cn«edl 
B.    Dlain.ofanDatDre.lln,;  length,  3ln.;  wlndlag  spv 

™lllnner*  frlcna,  toll  me  !f  Ibis  ebo'uld  work 'all  right 

Ing  3ln.  bV  3tn.  by  lln,  ilnc  u>  two  carbooi,  Siin.  by  H. 
by  Jla.)  to  oblaia  Wt  results  7  Woulil  It  be  poweifi 
enengh  to  drive  a  rather  heavy  eowlng  ciacblnc? — YoL??*' 

[SSSIS,]— FaJl.— Will  (my  testier  Inforoi  mo  wbal  di  . 

Isx3l4.]-The  Blohromate  Snttary.— T  should  be 
cilrcniFly  obliged  If  some  cortespondent  would  descrlbi-  { 

froui  llDie  to  time  by  Knglista  aid  n-ouch  raakeri.  Ikiion  i 

modiflcatlans,    I  wl«b  greatly  for  the  aboie  InlormatlDO. 

■DMIO-l-Eleotrlo  Bella I  want  te  rlug  three  bella 


all  tight ;  but  nheu  eue  of  tbtee  bells  Is  required  to 
)y  Lt£elf  It  caunot.  but  gives  just  one  stroke-  Bxti* 
-y  powet  ii  no  me.    Advleo  will  be  gladly  takaa  bf 


innatare  with  tib.  M  sIlk-coVBred  wire.    On  ranalng  tka 

ootor.  Hnve  I  too  much  wire  oa  tho  flfW  niaanBla  or  toe 
Itlle,  or  lias  tho  srnutun  tec  mach.  or  iiolT^hc  weight 
F(FJLisailb,anflwelgbtof  armature < jib.  PIsasotell 
ne  bow  to  couple  It  loi  lacandegcent  lighting.— J.  U.  B. 

[t83 17.] -Launch  EngineB.-Wtai  i»  tbe  usual 
ule  adopted  In  ptopDTtlaDrjig  en^oe  power  to  pitch  w 
KopalleT  or  the  rcverto.  the  required  speed  In  ndlm  pet 

roupllug  between  eugioe  and  propeller 


■0  cjimuere— Dot-alr  ?— J 

[t»lig.]_Sada,  Aah.— Wbat  quantity  of  soda  aa 
n  per  cent,  will  It  take  to  mducs  live  tons  at  Bl'l 

[S«3w;— Cubic  Inohea  in  Snhere.— How  n 

IB83!!.]— Piano  auerr.  —  la  il^tte  any  mechai 

[SHJsS,] -Xlnjnan'a  Jm&y.— Con  any  reader 
[3B3M.]-BookOttBO,  - 

■liiiorliip."-'- - 

[leiMJ— Fateat  Olronlar  Saw.  — Would  midb 
eader  of-  B.  M. "  klmlly  la  me  know  the  sise  of  toothed 
ibcelaud  i^coi,  also  slie  ami  weight  or  dywhsel,  «< 

[sam.]— Storaaa  Battery.  -I  have  made  aamall 
lotlve-power  li  a  windniQl,    I   OMi'l  run   the    lamp* 


o  resemble  pollsbcd  et 


"» 


required  to  light  flva 
1  hope  this  query  wU 
and  windmill  wiU  be 


i.'s  hense  has  tallea  down,  and  has  beenallowed  tanmalB 
a  a  ruined  state  sver  slaee  A-  anUred  Into  eccupatlon 
eit  door.  The  party  wall  between  tlie  two  boldtugi  la 
a  adaDgaroni  oondlUon,  and  Usblfl  to  (all  at  any  moment. 
L.  la  ffUUng  to  rubnlld  It  at  his  own  eipeoae;  C.  dsellaea 


M?^t^ 


grett  danger  that  It 

or  a  reference  to  a  Btandan)  work  un  the  law  of  party  walk 
will  greatly  oblige— Kayo. 
[S933r.]— Faintlntr  UaKla  Iiaatem  BUdMU-^ 


[M3M.]-TertinBft>rMBt»U— Given  a  while  loBtrt 

>1iue'  uy  alRiplest— J.  B. 

[IBHU.J— Cold  SawintfMotaL—Uiing -star  "•w*. 
night  the  blade  to  be  oiled  during  work  for  all  metals,  or 
'or  some.at  least?— BeloiJiN. 
[SSI  J 1 .]-  TamperlnB  Oircnl  ar  MillliiB  OutMrs. 
—Can  anyone  glva  a  goi3  advioa  wltL  respect  u>  batdanlug 

:rotli  V    liave  made  some,  witb  a 


altering  tbeil 


>  spoil  t1 


[68138. 1-Donblo    Oone    Pulleya.- 1    read,  wWi 
(S3rd  Oclnberl.    Would  weodeu  cones  lio  p     In  order  to 


[Siil33.]— Soapanda  fbr  Tnrnlne-.- 1 

[JH3*,J— OH  and  Boapanda.- Why  ii 

won't  bile  if  at  the  same  tiiBe  aeme  loap-B-atM 

[sails.]— Sore  w-onttlns'  TooU.- Wool 

man  be  kind  onongb  to  give  tTie  rul«  by  whiol 
a  ■crew-cutting  tool  ought  to  be  shaped  In  ordi 


iw  conld  I 
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ijolDt  ud  ontUng  edKFi,  vllh  uglfi  muked  ud  poittloo 
«p«Wl7t(nilM»Jidtk*MhniweroBl«n''Tl»tl'  Internal 

[IBJM.1- Screw  CattlnK.-Shonld  tlietool  ntrer  bn 
cattliii  r— HIM  I  An. 

[I§MT.J-KayW»y«.-How  are  imall  k«TW«)i  cut  on 
(hkfti  or  ubon  ?    t  loppou  mllltcg  ttiFm  mlh  a  I'lrculir 

UwHrtannTiilkbte,  whit  litobedane?  1 1ii,<c  au  Idea 
Ibat  tlu  vofk  li,  perhBjiA,  perfcnned  by  meoni  uf  n  drill 
>naTlngiideTva»DT  tto  work  njOTlng  in  a  pe^iKUillculu- 


rt  01  poiEt  mould  drill 

— BtLOIA.-!, 

[18338,] 

?K?.'?ir' 

JL'^'iS"^,. 

iS*r 

.iinr 

TOlb.  porsqn. 

ssr 

"r'r^SX 

daughter,  B,  (wbo  Ib  of  frgoX  olthou^b  irtlicr 
JanghWrt  are  lUU  iliing.  I  am  loH  A,  Blionld 
JnputT  to  B.  I>y  a  deed  ol  r;^  wbicli  wUl  bn 
slamped,  allct  Thlch  no  Dlber  dntlci  will  taars  u 
KDd  Ibat  by  »  dolnK  tbe  Kns  ol  A.  nwnol  i 


C.  W.  C.      '™'"'        "■  """     "™'B«iBen 

[18340,]— Componiul  Interest,  Annultisi,  Ac. 

■ — will  any  rtailpr  vgncd  In  tbe  aubjcct  kindly  lumiBb 
mo  vitb  tlie  loToiulJt  lor  tolTlug  tbe  following  problenu» 

tecDIe  Dl  npayment  bekiR  lliat  Iba  borrower  pay  £60  by 
twoWa  equal  weekly  initalmenu  ol  £Seach,  Wbatrat^of 
anterettwtMnt.wiranunin  will  the  lender  recelre,  and 
liow  can  1  aacertjio  bow  mach  luu  been  palil,  of  principal 
And  iDtercat  reflpeoUTely.  alter  any  on«  ot  more  ol  aaeb 


Ckrbon  block,  7\Ib.  long,  la  poroun  pot  BtrnDUnded  by 
Mdntloa  «f  bleliramala  ol  polub  and  ealpburio  uld,  an 
nasd  tn  ordinary  biobromaCe  batt«ry ;  elno  cyhndt>r.  fliln. 


ubiiiiun. 

ijliibiiia  aSd 

lor  aalt.  and  wculS  ,lt  mate  cc 

.  tmne? 

Tbe  lamp  ii 

deHxlbed    by   -Bobadll"   in   lait    neek-i 

-E.   M.-- 

t01III»IKK»lS. 

[S8M.]-La.the  Queries. 

AaglD-Dana  " 

klndljtay  how  a  aipper  ot  biau 
ebuck?    (3)  What  kind  ol  tools 

^tba'aelS 

"taiit  DU  ^S 

(J)  Wm  tbe  metal  reqnlfcJ  to  be  annealed  odea  before 

S'n^^T^  l^liT'co'p^U?  M. 

b  theiam 

e  reeed?    (1 
n.  Jla.  by  31u 

bnu.t| 

iMt  '  In  f  bn 

dla.  by  411n.  dtt|>  by  lin.  dla,  at  ta 

ttemln 

tll«  ooppel  and  bi»i>  I  eviaot  get 

pin  tbCBDxe 
U  ontalde  dla. 

oltbndlM.    Imay  >ayll*tl  ha 

tsU)  in  sopperand  braia,  bnt  haie 

bod  Ike  1 

ai  aboie,  and  alio  the  tllpping  un 

giTO  all 

btispno.     H-Aoglo-Dane-  wil 

partimlari  in 

detail  lor  ■plnnlni;.  ny.  a  31io. 

uli,  I  tbi 

k  -Fal"  and 

,  be  able 

to  do  all  they 

reqnire.-iir^LEa'lawS?'  "^ 

E(S3U  J-  Cloakwtirk  Lomi 

oblige  by  gitbig  iniLructiooa  lo 

posSble"?    A^lefen^t^^iS'n 

wir°e,   ^n 

dlOglBTDl   1 

mbanwU 

iteadleit  and  best  light  1  bare  eeeu.— Pice. 
[UM.]— lAthe  Countershaft  and  Overhead 

Jfotlon.— WlliMJuieoroumnlboritlceoalBtlie  lu  -  - 


[IMOJ-Obserratorr  Shutter.  — A  year  ago,  1 
bu.Ita  fiomity  ob«rvaloij  (or  a  sm,  o.g,  reliactor.    r 

o.g.  (Sain.).    Wonld^  F.lA  S„"orioqn:  practical  obi«Te° 

would  be  ginned  (rom  bating  a  wider  Bllt  ?— T.  11.  CLiP. 

rs8MT,]— Qae  T.  Hot-air  Small  Power  Enffliie. 

-Can  any  reader  ol  -  Uon  "  tell  me  wlii,  b  ia  the  eulett 


[M3<S.]-PiBh.~' 


[18319.1- Telephonic.  —  In  »  telephot 
jlo  lo  wind  bobbin  » ilh.wurldng  Hllb  ioduoi 


[6>I3IW.]-Zloctrio  IdBhtin^.— 1  have  a  dynamo 
lOTDit  biBipB.  eochoneUklngl'Samp.    What  rMislance 

SSr/Eaiei  wUi  belp  me  out  ol  niy  dlHcoUy.— Jafanos'. 

[H3il.]-llBdIcaJ  Ooll.-WlH  any  of  tbe  electrtcil 
xtireipoTidnnu  kindly  iniurm  me  liow  a  medical  coil  ie 
:oniitmcted  haTing  four  ccJli  producing  ten    diiterent 


[683«3.]- Soda  Aah  AnalTSla.— Will  any  of  onr 
chemical   i^.cnipDndentii   kindly  aniwer  the   lotiowing 


(llh  these  ping  cmk>,  U  much  uitdl.     Will  some  liind 

[6Hass.]-To"PrismRtIq.uo."— I  desire loconettucti 

t«iit  eight  or  ten  timoi  the  aperture.     Will  yon  very 

e^uia  TJit  IbtL'  .h^  lmi,°"  qu'S  "ornne^J  eon.c. 

fill  ju'n  kindly  glra  me  the  onrrea  Un  mlioJ  ol  the 
Deal  length)  lor  the  four  flitrlaceB,  lu  rudll  ?  11  best 
emit*  can  be  obtikinrd   b^  fqul.oonrex  crown,  ahonld 


SB3sO.]-OryWal, 


or  Washlnff  Soda.— Can 


tbey  itarL.  ahooid  tbey  be  HUpped  11  they  flo  not  parry 
Iibould  like  tohcai  the  KlemB  ot  tbe  mattor.-HORTt'K. 
[SUU,]  —  Masiteto-Eleatrla  Saohine.  -  win 


.11  be  welcomed  by  the  readers  nf 
[eS3iiO.] — Jordan's  Barometer.  —Can  any  nl  -' 


lewa 

y  ton 

tl""? 

ndlt« 

H"']" 

^te"S^ 

ielJii'ie 

«H\ 

a  pal 

ej-  on 

efmm 

lun  lb.- centrf I  in  ihaft  be  bardcned,  or  will  liicy 

llthOUi;  — A.  MACULfEUA^', 

[D83ni.]'Steam.-FressureGiBUffe.— Could  ai 


Ja,]— Beoovering  OiL— Seeing  a 


[6B«i[i.] -Firewood  Splitter.— I  i 


[sS3e7.1-How  to  Warm  an   Bntranr 
or  PaaeaKe. —Would  mme  ut  our  readeri  tin 


[aKJBB.]- Ammoniimi  Blchrommta.  — 1 

leatedin'aitt    Is  anyihlog  l((t  V     Is  the  reild 


[»E3T>]  — Wimshurat    Influence    Ka 

Iheybeamrt?    The  other  is.  Are  all  tlie  boti 

eneli  end.  and  thence  to  whore  led  7     oilierwis 
nwcion  given  by  thai  gentleman  in  No.  1071  ..( 
lut  If  lufflclenl  lo  enable  anyone  to  coostmn . 
bcauliliil  macblnei.— G,  H.  H.  V, 
[I83T1.I— Finishlne- SmEiU  ForffiaKB. 


[1X378,] -Eleotr leal  Instrument 
Amateurs— TI. —Would  Mr.  flotioni.. 
wbac  proportifln  the  iulphorle  and  nitric  ai 


[«B377.]-arlndlng--ln    Safety-Valvi 


llBftting.    According  lo    tho    Eh 
a  Panou's  blghjpced  engine,  whli 


I— Ulllstone  Dressin?.  — Can  ii 


Prof.  Hitciicoc-k,  of  Amherst  CoUt^ 
large  force  uf  mon,  hBa  lieen  engaged  in  "i 
the  boneBotahugemaBtodon  at  lieneva, : 
last  acouunts  some  hi  bonce  had  been  fount 
ine  a  tuak  8ft.  in  leagtb,  and  ^ft.  in  circnl 
at  iW  largest  point.  The  akeleton.  when  n. 
will  be  about  2,'ift.  in  lenf;th.  and  l,3fi.  in 
It  ia  the  intention  ot  Pri.f.  Hitthcnck  to  1 
bonea  mounted  and  placed  ia  tbe  Ua 
Amheral  CuUcge. 

It  appenra,  from  a  work  by  M.  Nioolaia 
Railways  Worked  by  tbe   Belgian  GenH 
that  of  the   49   jaan,  from   1833  to  U^J 
profiUblfl  and.' 28  the  leTUiei  but  tS 
lfil,747,Ifi0f_dTiring  the  good  yisir 
the  8l,m43()f.  ot   li-      ■  btf"* 
19,lifia,7!M.,  or  £79^  ^ 

the  leoat  orudactii  * 


.^^     . 
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rEBS  TO  COSEESFONDEHTS. 


U  UUCUU'ia,  333,  strand,  H 


.tiE  tlUta  oE  Um  qntiW  to  which  ths  np1l« 
i  chir^  li  Duds  for  liuatiiig  letten,  qanl«, 
I.  LMMii  St  qiNilai  ■•Una  for  iddriMti  at 

M  pnnhHed/nnpUM  flilas  niiili  InfoTDU^ 
ho  JnBortfld  oxcopt  u  tdrertlBeDieDtt.    t.  No 

lug  tot  edooKtlDDkl  DT  sclFntLda  iqforoiAtlDii 
Ihroufh  the  peat.    0,  LeCtcn  Hnt  to  cottv^ 


nClon  !■  spnlaUj  dimwn  to  hint  No.  1.  Tha 
lad  ID  Isttcta,  qaarlci.  ud  nplla  i>  DHut  for 
I  good,  uid  It  li  DoG  l&lr  to  oooopj  It  vjth  qua- 

mt,  «0'l  which.  It  Dot  btTcrtI»m«au  lu  tbeiD- 


CHOIETlUa  DAY. 
cil  beiuff  Chrtotmu  D»j.  the  pablitmllon  of  the 

n  uanal.    All  «drtrtlMni«iU  inait,  Ihctrforr, 
Mce  b;  D  p.m.  on  TDKBDII  nut. 
ring  ue  the  InltUi,  Ac  ol  lottazi  to  hud  up 
ittimi  aieolog,  Sec.  K,  mi  noMkDOWlBdgM 


Plg,t<ir.— AlohoiDi 


msn  nou  Iba  S,S.W.  horlHii,  pi 


anded  by  eoimtpat 
llibiu.)— Ajutur 


iofv  lappOHd  to 


oBlcr  toe  1>.  Id.)— CKSTiUlL     (To 
xnm  Is  to  Tob  M  «f  lit  gxvaX  Hdnii' 

.  No.  «1T,  locuUluluUloaol  Sir 
rio;eia.y-OBrBix  Lad,    (Btclpea 


«,  IIP.  174,  IM.}— HlCEE-B. 

L19,  ui  uiuuuii  nut'i  - Klntro-UeMllDtiT " 
t«ood  ud  Co.  EUtloDCn'2^1-(»Dn,K.C.)- 

Boe  "  Magiutlim,^'  by  Sir  W.  Soow  lljirrJ» 
.  Vaaa,  publUhcd  by  Lockiroad  ud  Co.  The 
moch  too  icebolciU  to  bo  trvAted  in  ■  populiT 


;objiii:tliii»bl*,lFBt  irt  iboaldthlnk  Iliaa 

__     ., —    -irenj    ^tb    uu   bLidi.)—r. 


mcthlng 

.    (Se*  HlnuL  ..    .     _ 

ui  mppllatlon  tor  %  pAt«Dt, 


Inkthoa 


I.    (Poalble,  ya:  but  m 

>Dum)-J.fi.    (PocBHiU 
M  pp.  3Sa 


a.  1/nt,  1.(iST,  l.a91>,  raU  yo 


Ji  li»Te  11  proim-ly  larqnertd,)— J,  I,  S.    (Ap- 

Jd  bo  to  KDd  Ihem  to  u  Dptletun  to  b«  HtUd 
uu.  Try  tome  at  [huu  idTcnliiDg  lo  our 
)  -DAHKaiiAij.  (KouactuladilciaabeglTUD 

bildnesttiiNo.  i,U61,j-aT0»HT.    (TboM  la  oo 

,c  Jmutatlon  of  Clrii  Ku^Idhti  you  muiI  \k 

id  IcBTinf  Um  puMio  U  and  am  wbit  It  mnuu.) 
.  (Fsrhui  yoo  nwui  ih*  utlc]«  to  which  we 
lomd  "J.  B."— Mo.  Ml.)— W.  T.  W.  (MU 
wS'aluduidauIy^owtewiplimiliiipilBeqBia 
id  nu  It  TwrtElBli  •nrtiM  brifht  work 

If.)— w^A.a  (DhtUha 'BiMH  nmtiiit.'' 

— ' *  — ' "-.  WiH^iii'  p— -<wm To, 


Btpftrfttuly  patented . 


Mot  eiploiiTc.  3.  By  c 
rlnr  the  dbunin  b.>t>wn 
I  apuk  1<  obtnlDrd.  1.  Vi'bi 
□loJilot  •  djBamn"t)— . 


m.)— Suuo.    (Tl 


[They  'mait   t 


PEOBtEM  DCCCCLXX,— By  CI 
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BaLDnox  To  tU. 


■  COBBIKSP0SDBNT8. 
CottRECT  BoluUoM  to  MI,  hy  O.  T.  Strinirtulli 
'ochin.  tnd  acaHof :  to  WS.  by  Llok,  V.  s.  Pod 
HHogf allow,  and  HemIus- 

T.  3.  P.— Id  Ma,  if.  M  JoL 


'  B^se    'BntkaF 

iturd/iy  Jouriuii  being  UDHDod,  fcr   it 
*  EQoTd,  add  there  it  no  mate.    Theobject 


Some  intereBting  p&iticulAn  ara  given  b;  H. 
EbcbIIc,  director  of  the  important  works  at 
Tanurii,  in  regard  to  the  employment  of  blocki  of 
cumureiued  cuitl,  m  lieu  of  ouko,  fur  blut  fumicss. 
ire  argilo- 
ireaaed  fuel 
t  Motka 
ohu  regiilArly  20  por  cent.  It  hu 
been  funnd  that  by  the  uie  of  these  blocks  a  much 
higher  t«mpenkture  of  hot  blast  is  ubtaincd,  and 
that  the  pruportiun  uf  combustible  consumed — eoke 
■nd  oomntoMed  coal  included,  per  ton  o(  pig  iron 
produced,  is  less  than  with  coke  alone.  M.  Bscalle 
attributes  Ihia  result  tu  (ho  quantity  of  water, 
1  Vi  per  cent.,  contained  in  the  oompTessod  coal 
blocks  used  by  him,  0.1  well  as  to  tha  nature  uf  the 
volatile  matters.  The  volume  of  sas  obtaiaed  per 
tou  of  tha  compressed  fuel,  at  these  works,  was 
7,ii20ft. 

The  French  Society  for  the  EDeoarigemont  of 
Arts  and  Manufacture  has  awarded  the  prim  of 
l-OOOf,  ( £40)  tor  the  discovery  of  a  useful  alloy  to 
H,  Marches.  The  allo^  is  prepared  by  mixing 
three  parte  of  copper  with  ono  of  manguiese,  and 
adding  it  in  small  (joantities  to  the  molten  copper, 
after  refining  and  jost  before  casting,  Copper  so 
treated  is  ddI;  very  iloirly  acted  upon   Dy  sea 


•HiBt    "TBI    BCTLDHra 


HOIICE  TO  BUBSCBIBEB8. 


CHABOEB   FOB  ADTEBTIBIHQ. 

JuraTarjiDooaBdJnf  VlaHtwar^ 9   t 

•  ••Itnvtltf  Itaniala  mlnnl  Uut  »  I>U|iUr*d  AdnrtUaipaDtt 

BBK    ■wn.ksvmr  (pnbMhIir  Whuy  mmji.).  Buy  ^ 
wnt  wbB«  It  &  leeaBvnlaBC  id  D^tBlrL  FjOfi-'^ 

AdiwUHHiunlB  HHd  nftfh  t]i«  oBrt  bj  t  jun. «  Vvdufvday,  14 

TERUS    OF    SUBSCRIPTION. 


Holloway'B  Olntmant  ftDd  Fills.  —  Congha, 

-■     - l«o»llj  Ma  On  Ompunl  ni»ke* 


Unsic! 


1/3 


1/3    Unsic !     UnBic ! 


NOW    BEADT, 

HANDBOMKLT    BO0SD    □»    I 

TOL.     XLVin. 


BUILDING    NEWS, 

PBICB    TWKLYB    BHILLWOa. 
Order  at  oaot  nf  any  BookHller,  as  asly  a  llslled  DDmbei 
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New  and  Revised  Edition,  Oomplete  in  Six  Vols.,  cloth,  6s.  each,  or  Three 

Vols.,  half-calf,  428.  ^^ 

Cassells  Popular  Educator. 

ILLTJSTRiTED  THRODGHOUT. 

The    Right    Hon,    LORD    SHERBROOEE,    in  speaking   on   self-education,  said  :— 

"The  first  book  which  I  will  recommend  is  ^  Cassell's  Educator.'  A  man  who 
really  has  read  and  thoroughly  knows  the  contents  of  this  is  a  man  who  will  understand 
the  greatest  part  of  what  is  going  on  around  him,  which  is  a  great  deal  more  than  can 
be  said  of  the  best  Greek  or  Latin  scholar,  or  even  the  accomplished  linguist." 

"  There  is  probably  no  cyclopaedia  of  education  in  existence  which  is  so  complete 
in  its  way  as  this.  Whatever  branch  of  human  knowledge  may  be  selected  as  fit  exerdae 
and  training  for  the  mind,  here  are  ready  to  hand  a  plan  to  work  upon  and  materiali 
to  work  with." — Standard. 

"  It  is  impossible  to  fully  estimate  the  benefit  which  the  circulation  of  this  woik 
has  conferred   upon  England/' — Daily  Chronicle. 

^^  Oomplete  in  Four  Vols.,  6s.  each. 

Technical  Educator  (CasselFs). 

A  CYCLOMDIA  OF  TECHNICAL  EDUCATION.      ILLTISTBATED. 

"  The  subjects  are  all  trea;ted  by  Authors  whose  names  would  be  a  guarantee  for 
their  work,  if  the  conscientious  excellence  of  that  were  not  itself  conspicuous.  The  illustra- 
tions are  innumerable  and  always  appropriate ;  and  when  we  say  that  *  The  Technical 
Educator '  is  even  a  greater  triumph  in  the  direction  of  popular  self -education  than  the 
original  of  the  €eries,  ^  The  Popular  Educator,'  no  ordinary  praise  is  intended  or 
bestowed."— -^^^'/y  Tehgrapk. 

♦.*  VOLS.  I.  to  III.  OP  THE  NEW  EDITION  NOW  READY,  5b.  BACH. 
NOW  READY.    CLOTH  78.  6d.     ROXBURGH,  lOs.  6d. 

CASSELLS  CONCISE    NATURAL   HISTORY. 

By  E.  PERCEVAL  WRiaHT,  M.A..  M.D.,  P.L.S.,  Professor  of  Botany  in  the  University  of  DubKi 

WITH  SIZTIEN  FULL-PAGE  PLATES,  AND  SEVERAL  HUITOBED  OTHER  ILLUSTRATIONS.   Crown  4to.      V 
"  It  is  far  Buperior  to  the  mere  popular  natural  history,  inasmuch  as  it  gives  a  considerable  amount  of  accnnb  It 

inf  onnation  both  on  the  anatomy  and  physiology  of  the  chief  types  of  the  animal  kingdom,  and  on  the  geographidl  |c 

distribution  of  the  chief  families  and  genera  of  the  higher  animals." — Nature. 


JUST     PUBLISHED,    PRICE    5s. 

SHORT     STUDIES      FROM      NATURE. 

A  Series  of  Fapiniliar  Papers  on  Interesting  Natural  Phenomena.      Witii 

Full-page  Illustrations  and  Diagrams. 

CONTENTS. 
BQIDS  OF  PASSAQB.    By  Br.  BOBEBT  BBOWN,  F.L.S.,  ko. 


JJyiir.iiUUJKBTUKOWN,  J?Mi.S.,lco.  CAVES.    By  JAMES  DALLAS. 

BlfOV^    B^.  GV OHISHOLM,  MA.,  B.So.,  F.B.G.S.  PLAUi    By  Prof.  F.  B.  EATON  LOWE. 

y  ur.  F.  BUCI 

0OMIT8.    By  Qt.  SEABBOOKE. 


Jjyu 
PRACHDitfLIIS..  ^  W.  8^  DALLAS,  F.L.S. 

E,  F.L.S. 

BATS.    By  W.  S.  DALLAS,  F 


\ 


OAK  APPLBS.    By  Dr.  F.  BUCHANAN  WHITE,  F.L.S. 


GLO  W-W0SM8.    By  G.  G.  OHISHOLM,  M.A.,  B.Sc.,  F.B.GA 
MINUTE  OBSANISMS.    By  P.  W.  BALKMILL. 

.L.S.  * 


"  *  Short  Studies  from  Nature '  is  made  up  of  a  series  of  delightful  essays  on  such  subjects  as  dragon-JlieSy  snov, 
hats,  cometSy  glow-worms,  flames,  birds  of  passage,  and,  in  sliort,  the  vej-y  things  that  everybody  would  like  to  know  abdutt; 
the  writers  being  eminent  scientific  men,  who  speak  ivith  authority,  and  ham  little  alphabets  after  their  fiames!*^ 
The  Satubday  Review. 

CAS8ELL  and  COMPANY,  LIMITED,  LUDOATE  HILL,  LONDON. 


CHRISTMAS      AND      NEW      TEAR'S      GIFTS. 

IN    SELECTING    VOLUMES    FOB    PBESENTATION    PUBOHASEBS    SHOULD    HAVE    BBFOBE    THEM    A    < 

CASSELLS    niiUSTBATED   CATALOGUE   OF   GIFT   BOOF 

which  coniaiiiB  particnlftrs  of  a  large  variety  of   New  and  Standard  Works  suitable  for  PrmtatatJon,  published  at  pfiot 

ONE    SHILLING    TO    TEN    aUTOnUjl 
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SD  WORLD  OF  SCIENCE  AND  ABT 
FSIDAY,  DECEMBER  2j,  1885. 


nCBOSCOFICAL       ADVANCES  - 

AHCEBHT  AND  MODEHN.-III. 
r  G,  W,  HoYsTON-PKiOTT,  M.A.,  M.D.  Can- 
tab. ;  F-E-S.,  F.E.A.S..  F.C.P.S.,  formerly 
F«1L  of  St.  Pet  Col.  Cnmbridge. 

BlUk  Data,  Teat  Klngii,  ajid  Iiin«a. 
K  nothing  has  the  progress  of  micro- 
scopical powers  been  more  pleasantly 
ipUyed  than  in  the  ffrailunl  development  of 
0  precise  optical  detiDitioa  of  dota  and 
herales. 

In  copying  with  the  camera  Incida  nt 
i>ower  of  o,  I  was  },Teatly  stmck  with 
lOTftlier'B  representation  of  the  "  Podiire," 
Inch  wat  execatad  by  means  of  la  cluimlrre 
tire,  bj  s  talented  young  artist  about  1839. 
itchard  speaks  BComfuUy  of  these  French 
Anna  as  being  too  vugy.  These  scales 
lu  present  Degeeria  domestica),  as  shown 
'  Gharalier,  are  marked  with  black  dots 
learly  arranKed,  as  iu  Fig.  2a,  and  ia  other 
lie  with  doable  rows  of  dota,  nearly 
callel,  and  crossing  each  other  at  an  acute 
gle.  The  contonr  of  tbo  scales  in  the  steel 
gn-nng  is  decidedly  oral.  M.  Che?iilier 
la  the  first-  to  give  this  resolatiou. 
Iiich  he  does  as  following  (translation)  :— 
Podura.  The  soalea  of  the  Podora  have 
nerally  an  oblong  form,  but  are  of  rai 
les ;  with  a  mediocre  microscope  their 
rface  appears  blank,  but  with  a  perfect 
itrnqient  one  discorc^rs  an  infinite  number 
potnta  oblong,  which  imitate  straight  lines. 
DBsed,  obliqae,  or  wavy,  following  the 
angea  of  the  ilhimiaatioos.  It  is  not  very 
Kcult  to  disoover  these  points  upon  the 
rgeat  acalee.  It  ia  neces-sary  to  choose  the 
lalleit,  and  we  consider  them  as  the  best 
'    ' '  o  show  the  jienctraling  power  of 


s  of   the  eiiatecce   of  thU 
%te  ill  18fiy,  when  I   Jirst  published  fotoIu- 
»n  of  this  scale.    The  mei-it  of  this  micro- 
)pe  is  shown   by   the  award  of   the  gold 
Mul  to  Chevalier  by   the  jury,  who  declare 
«t  "  we  hsTe  cora[»red  it  with  an  excellent 
oroacope  of  Amioi,    the  beat   of  those 
Meis  in  Paris,  and  that  we  recognise,  not 
th.  astonishment,  bntwitha  lively  eatiitfac- 
B,  that  the  microacopr  of  Mr.  C'"tr/pi>  CI. 
■    islntlif  $aperior  loih.it  of  A  mici.'"*  I 
evalier's  plate    of    the  Lepisma  is  most 
LQisitely  lormed  of  a  double  set  of  radiat- 

shsrt  lines  of  dots  (denied  by  Dr.  Car- 
it«r). 

^he  English  resolution  of  tbe  Podura  ii 
1  like  a  series  of  oat  seeds  ^imnged 
fcorhat  lineariy  (Fig.  )!»)>  and  the 
fpoesi  of  the  outlines  of  those  mark- 
•  ia  regarded  as  a  most  severe  test  for 
ol^ectiTe  qoality  (an  fur  at  it  i/oef). 
Wlurd's  Hair  of  Dermestea  (Fig.  4;  de- 
nitrates  at  sight  the  prodigious  advance 
microscope  has  ainAa.  A  minute  traiis- 
BQt  onp,  ornamenteil  with  four  petals  aud 
Bsiaa   black  lines,  m:!.rkH   the   interferences 

fciasaas  stopping  ihe  passage  of  light, 
'"Wing  transcendent  definitions.  No  hi  ' 
<difonn  attaohments  (as  in  Fig.  4)  an 

viaiUl.'  Battledores  still  retain  very 
>Q]l  tiw  Ih^  of  Fig.  3.  But  there  arc 
—    -----   ■■■«  ipeoies  giving  great  differ- 


iteresting  Seld  of 
"f  the  spherjcal  rings 
of   illumioating 

th.  the  be«t 


-«"   /     C  .  * .    r  t    G   S      FIG. 


F  I  c .  e  . 


Figs.  I  and  2.  Podora.    Fig. 


PBtTClIARD. 
I.  B>Uled()ie,'>ainre  blue.      Fig.  4 
Hair  of  Bnglish  Bu. 


Hair  of  DenneBtci.     Fig*.  %  and  S 


remarkable  examples  of  minnte  rofractijig 
.s|ihen]lesj  of  considerable  variety,  develop- 
ino'marguial  black  rings  and  focu  discs  more 
or  laes  bright.  Less  than  l-90,000th,  this 
bright  central  diac  is  scarcely  vL-jible  ;  but 
tliijse  of  I-G0,000th,  or  less,  with  a  high  but 
e.vijnigite  power,  reveal  the  focal  centre  as 
well  as  the  hiack  ring  in  a  slightly  lower 
plane.**  It  is  intereetin^  in  the.^e  objects 
to  select  silica  beads  of  different  (.izes,  rcpre- 
smitii^  those  of  well  known  diatoms,  such 
.OS  those  of  formoeum-f  and  an^latum  for 
optical  comparisons.  When  a  brilliant  white 
diak  in  diatoms  also  can  be  detected,  it  is 
getverally  aocompanied,  as  before,  by  a  jet 
bliick  ma^inal  ring  all  round  the  spherule  : 
and  in  brilliant  spherQlw,l-40,000th  of  an 
iiiuh  in  diameter  this  black  ring  has  been 
frequently  estimated  ^t  l-6th  of  the  disc,  or 
1-J40,000th  of  an  inob  thictj 

This  verfring  plays  ao  important  a  part  in 
the  definition  of  diatoms,  cells,  and  mole- 
cules that  I  shall  ask  leave  to  call  it  the 
g/iharalf.  W»(  ring,  or,  shortly,  the  lent  ring  ; 
for,  if  a  glass  giving  800  diameters  will  not 
sliowit  in  a  minnte  spherule  (l-&0,000th)  it 
cannot  be  rated  as  of  the  finest  quality.  In 
many  experiments  described  in  these  articles, 
its  use  and  appearance  are  6i  the  highest 
valne.  I  have  to  thank  Ur;  Slack  for  the 
following  formnla  : — 

''  Tbe  silica  films  which  give  the  cracks 
are  made  by  aUowing  a  solution  of 
dialyied  silica  to  eraponte  upon  a  slide. 
The  beaded  silica  films  are  made  by  passing 
silica  ttnoride  gas  through  glycerine  and  water 
—4  or  5  glyc.  and  1  water." 

Black  mar^ns  can  also  be  seen  in 
bairs  of  exquisite  precision  of  definition. 

In  dealing  with'-sneh  minnte  matters,  . 
reduction  of  difiractjon  hy  a  ploasautly- 
subdned  light — pale  blue  glass  has  several 
adrantagee — an  exceedingly  fine  glass  of 
quite  nwdMm  date  (1865)  titna  showed  me^ 
last  night,  the  extremity  of  a  fine  hair  less 
than  a  millionth  of  an  inch  in  diameter  with, 
out  any  iudtstinctneas,  fog,  or  diffraction. 
Too  much  pains  cannot  be  taken  with  ad- 
jnstiiig  tbe  sorew  collar,  and  in  the  selection 
of  tha  object.    Generally  it  should  be  chosen 
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as  close  to  the  covering  glass  as  jiossible ; 
the  film  of  air  introduces  otherwise  insuper- 
able aberrations  which  no  action  of  the  screw 
collar  can  enrmonnt,  unless  it  be  mounted  in 
Canada  balsam.  And  this  is  more  painfuHy 
seen  with  oil  immersions  and  dry  moants 
than  with  water  lenses,  and  still  more  than 
with  the  dry  objective.  Thepoinl  of  ihe  hair  ia 
often  more  cUurli/  K'n  if  there  be  tome  subjace-nl 

I  shall  now  beg  to  record  some  rather 
amazing  experiences  with  the  definition  of 
hairs  with  the  finest  glass  I  could  recently 
obtains  l-12th  oil  immeision. 

The  advance  of  the  accuracy  and  power  of 
the  microscope  is  well  shown  in  the  oeTeloped 
structure  of  hairs.  A  favourite  object 
figured  in  antiquated  books  is  the  hair  of  tbe 
Indian  bat.  Qnekett  Teiiresents  it  as  frilled 
with  a  kind  of  coronet  ot  smaU  hairs,  rilled 
at  regular  intervals,  leaving  the  intermediate 
transparent  quill  exposed. 

The  drawing  now  given  was  taken  by  the 
use  of  a  fine  o3-immersion  l-12th,  and  a  large . 
angle  in  the  oil  condenser.  Instead  of  frilled 
hairs,  which  are  purely  imaginary,  a  beantifnlly 
Kfrrulfd  cup,  with  concave  notches,  is  seen, 
and  edges  as  black  as  jet,  ornamenting  the 
whole  of  the  stem  at  equal  intervals.  After 
ao  many  yeara  of  observation  of  this  object, 
this  result  ia  perfectly  startling,  and  throws 
a  strong  doubt  upon  innumerable  accepted 
appearances.  (Fig.  8.)  The  black  boundary 
edges  are  very  nearly  iOO,OOOth  thick. 

The  Hair  of  Englith  £af  also  exhibits  teeta' 
of  a  very  high  order.  Pritchard's  plate  re- 
presents it  as  tufted  with  black  a^penda^, 
through  which  a  transparent  tube  is  earned. 
The  complete  reaolntion  of  these  tnfta  show 
that  there  are  internal  tubules  somewhat 
spirally  arranged  in  great  profusion  ;  the 
edge-^  of  which  are  marked  very  strongly 
black,  with  sudden  intermptions.  A  more 
intense  scintiny  reveals  theae  tubee  filled 
mostly  with  brilliant  molecules  varying  from 
the  l-yO,OOOth  to  tbe  120,000th  of  an  inch 
in  diameter.  (Fig.  11,  which  may  be  com- 
pared with  Pritcbsrd'a  Engraving,  Fig.  €.) 

A  very  charming  phenomenon  is  seen 
when  one  wtringlet  cf  htadt  partly  werlapt 
another  draper  trt.  As  no  light  can  paaa 
Oirongh  the  sphemles  at  the  overl^M, 
intense  blackness  takee  a  variety  of  forms. 
The  beads  are  not  all  quite  aphemlar; 
some  are  onrid  (Fig-  l4^  \  wJaiucrs  >*«»». 
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are  obeemible,  occurring  in  straight  or 
cnrved  clasters  of  two,  three,  or  more,  or  in 
lofiK  chaina.  If  an  upper  chain  ia  brilliant 
-witL  focalligbt,  a  lower  act  is  often  dark. 
Ab  ttuiny  afl  a  dozen  stringlet«  often  appear 
packed  at  one  place  in  diiferent  banches  or 
tagsotg,  and,  of  course,  lying  in  Beveral 
difierent  focal  planes  ;  and  if  the  glass  be 
tranacendently  fine,  these  «pherale8  glitter 
with  a  variety  of  focal  colonre  of  great 
beanty.  Pale  turquoise  and  roby  colour. 
witii  shades  of  orange  yellow  and  pale  yellow 
appTOaching  white.  A  very  difficult  object 
to  draw,  indeed,  and  I  can  oiUy  give  a  very 
roMJh  sketch,  as  in  Fig.  11.  (Powell's  1- 12th 
oU). 

..^llMncin^  Angular  Aprrlart. — A* already 
described,  a  constant  effect  of  snudl  angular 
apertnro  h  to  darken  organ  io  structore. 
Black  TOtrgins  of  cvlinders,  tulies,  and 
spherules  are  made  darker  and  broader.  This 
black  margin  obeys  a  mathematical  law.  Its 
breadth  varies  as  the  refractive  index  in- 
creases, and  aa  the  aperture  diminishes. 

If  the  same  power  bo  attained,  either  with 
deeper  eyepieces  and  weak  objectives,  as  con- 
trasted with  shallow  eyepieces  and  deep  ob- 
jectives, the  difference  in  tJie  appearances 
IB  very  striking  and  instructive. 

Here  is  a  beautiful  examiile — A  Iro/ion 
AelieronUa  (Death's  Head  Moth).  Change 
of  angular  aperture  gives  startling  results. 
The  whole  animal  bristles  with  a  forest  of 
■peorlets  of  exceeding  sharpness,  each  feather 
having  three  or  four  long  sjiinea. 

Wilh  low  iiprrlare  the  scales  present  a 
superbly  rich  and  dark  amber-brown  colour 
by  transmitted  light.  Tipped  with  a  black 
point,  a  tluD  line  of  light  runs  up  the  Hpoar, 


But  as  objectives  and  eyepieces  are  used  of 
the  same  power  as  before  under  wider  angu- 
lar aperture  of  objective  vision,  this  deep 
brown  colour  pales.  The  universal  mole- 
cular system  of  which  the  scale  ia  composed 
begins  to  light  up  and  glisten  ;  each  spherule 
obeys  the  law  enunciated,  its  annutus 
narrows  ;  the  light  permeates  the  scale  pro- 
fusely. The  general  effect  is  to  cliange  aark 
into  brighter  tints.  Enlarged  aperture  now 
enables  a  sparkling  radiance  to  steal  through 
the  featberlet.  As  power  is  iocreaaed,  masses 
of  organic  molecules,  as  yet  invisible,  con- 
tribute streaks  and  mottlings  of  prismatic 
colourings.  And  now,  if  high  power  and 
large  aperture,  with  superb  dehnition,  bo  em- 
ployed, a  new  vision  of  beauty  and  refine- 
ment bursts  upon  the  eye.  The  scale  glitters 
with  brilliant  gems.  Since  tlie  molecules  lie 
many  deep,  some  cannot  get  light  at  all,  and 
they  appear  jat  black  ;  others  in  lower  planes 
are  brighter.  As  they  are  found  approach- 
ing the  l-ilO,OOOth  of  an  inch  in  diameter, 
the  central  focal  lights  disappear. 

To  produce  the  best  effectf,  a  condenser, 
free  from  spherical  aberration  is  employed 
of  about  iJ5deg.  aperture,  acting  axially  with 
direct  light.  .Some  other  still  more  wonder- 
ful appearances  will  bo  glanced  at  further  on, 
when  transcendent  definition  is  approached. 
(Bright  daylight — even,  I  might  say,  dull 
uaylight— is  always  preferable  for  the  do- 
velopment  of  superb  definition.) 

Minute  focal  changes  produce  appearances 
of  great  interest,  showiug  the  actions  of  light 
upon  refracting  spberular  bodies. 

Supposing,  fir^t,  a  low  focal  place  bo 
taken,  there  is  a  brilliant  white  disc,  sur- 
rounded with  its  jet  black  annnlus.     If  the 


scales,  especially  those  placed  upo 
bars  connecting  the  ribs. 

Such  elevated  dots  may  be  ca 
If  the  spherule  be  lurge  en 
l-20,000th    in    diameter,     this 

the  form  of  a  small  bead 
above  without  blaekooss  :  but  : 
delicately  shaded,  so  as  to  look  al 

observing  these  niceties,  t 
must  be  taken  to  rednce  1 
aperture  of  the  condenser  as  tn 
*ent  for  sufficient  illuminati 
be  but  little  doubt  that  a  t 
hole  placed  over  the  condenser 
effective  aperture  of  Ijoth  objectiv 
denser. 

Some  of  Pritchard's  drawings 
scales,  battledores,  and  hairs  arc  ^ 
Possessing  a  vei^'  fine  triple  Do). 
glass  of  tiin.  focus  (telescopic),  1 
to  copy  with  the  camera  lutida 
Pritch^vl's  plates  :  and  also  CIicv 
lished  a  few  years  later.  Powr 
^  1,  2,  3,  4,  5,  and  G  are 
Pritchaid. 


■I  Fig.  i 

edged  with  fine  black  borders.  It  will  be 
probably  admitted  that  the  black  annuli.  or 
rings,  of  each  sphcrolc.  if  they  exist  in  this 
scale,  are  too  deep  and  broad  under  a  low 
apcrtnre  to  [>ermit  any  visible  streamlets  of 
light  to  escape  through  them,  so  as  to  eSect- 
ively  impress  their  existence  upon  the  retina 
of    the    observer.     Beads  appear  dark   till 


corrections  are  very  carefully  attended 
under- correction  causes   it   to  turn  cnmson 
red,  with  a  fainter  rim.     A  true   correction 
gives  a  bluish,  or  puicock    blue  sparkle 
the  bead.    At  the  highest  focal  plane,  I 
emanating    cone    generally  produces  an 
lensel;/  hUick   dol   aboir  Ihr  upheraU.     These 
black  dots  are  seen  often   enough  above  re- 
traetiDg    molecnles,  scattered    abont  intect 


THE  AMATEUR  WORKSHO 
Planing-    Kaohlnea— Tool-Boxes 

E  skotchps  here  produceU  i 
Bmnll  t<>ol-boi  whose  mov 
intic,  both  in  the  vertical  a.a< 
directiocH.  The  alteration  neceiwil 
introduction  of  the  vertical  feed  ■ 
the  tool-box  and  the  cross  sKde. 

Lther  mare  than  is  desirable  iaXi 
machine  :  but  as  the  practice  is  no 
will  coDClude  this  subject  of  tool-t 
descriptiOQ  of  the  form  here  dimen 
In  Oxe  first  place,  the  sizes  of 
wheels  are  reduced  as  much  as 
economy  of  space  ;  and  as  the  wo! 
to  do  consists  only  in  moving  the  t 
slidei^,  their  dimensions  (Fipt.  14 
prBctically  determined  by  the  aizea 
their  spindlea.  They  will  be  bettc 
gnn  metal  than  of  cast  iron,  a.' 
brittle,  and  therefore  not  so  liable  t 
fracture.   , 

.  The  modiflcotiona  required  an? 
follows:— The  total  length  of  thi 
remains  unaltered  ;  but  the  eecti 
increased,  since  room  has  to  be  n 
sliding  mitre  wheel  to  move  al 
hollow  of  the  casting.  This  is  beii 
a  slide  of  no  small  size,  bj  hollo 
internally,  with  a  radius  struck 
centre  ^of  the  aiiR  of  the  whee: 
oorrcppondingly  romidintf  or  belly 
ont«ide  portion  to  give  aufficiencj 
Its  depth  must  also  be  increwied,  ti- 
the mitre-wheel  and  the  uot  shal 
to  travel  within  the  hollow  of  the  » 

■      ■    sof 


will  it 


«  the  si 


._  the  dimensions  given  (Figs,  l:!' 
depth  of  the  face  being  niin.,  as  &g 
'  the  tool-box  on  page  2lrj. 
The  eaddle-plate  is  also  altered 
iw  arrangement*,  being  HJin.  deep 
_'in.  as  in  the  Srat  instanee. 
extended  Jin.  to  the  right-hand  c 
oentrB  line  (Fig.  141)  in  order  to 
for  the  eccentric  pin,  a  (Fig.  13; 
which  the  mitre-wheel  i  ia  thrown 
of  gear.  A  hole,  having  a  donbl 
boredright  through  the  plate  to  the  i 
dimensions  marked  in  the  Fig.  1 1I 
the  mitre-wheels  whose  outer  dia 
turned  to  correjroud.  A  large  tball 
is  tnraed  in  the  face  to  take  the 
vertical  guide. 

At  the  lower  end  of  the  verti 
bridge  of  metal  (Fig.  112,  a")  for 
or  bearing  for  the  vertical  sere 
support  for  the  mitre-whoel— a  ■ 
nuM,  by  which  the  wheel  may  be' 
iLdjusted,  intervening.  T-he  centi 
ttooessaiily  increased  la  diamelar, 
,ntroduo»ion  of  the  tnitr« -wheels. 
of  these  wheels  also  reodera  n<^«— 
in  the  width  of  the  oW^tSS 
part  where  they  OOtoe.  ^^  "^ 
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9  back  of  ihe  vertical  slide  ie  hollowed 
1  this  caw  to  clear  the  tooUi-pointa  of  the 
1  mitre-wheel  (Fig,  U3).     "niese  iu«  the 

altenttions  involved,  an  increBBe  of 
iBiona  only,  affecting  the  vertical  slide, 
ilewing-plate  (Fig.  H+),  and  the  tool- 
r(Fig.l4r.). 

r  the  method  of  making  the  mitre-wheel, 
er  the  reader  to  the  inatmotionB  given 
age  4i>0  of  the  last  volume.    The    teeth 

14fi)  are  drawn  to  foil  size  in  the  large 
nnalf  diameters.  The  wheel  (Fig.  147)  is 
Ij  bored  to  fit  the  end  of  the  vertical 
Lie.  ftnd  slotted  to  slide  npon  a  abort  Hti&k 
«r.  The  wheels  (Yia.  148)  are  attached 
own  in  the  figure,  while  the  wheel  (Fig. 
IB  famished  with  a  double-headed  loose 
or  feather  to  slide  in  the  groove  on  the 
■ahaft.  The  provision  for  Uirowing  it  in 
mt  of  gear  is  illnitrated  in  Fig.  150.  The 
'""  a,  having  beralled  n&ee  to  move 
nln  tlw  baok  ^  the  nddle 
*-  '■"■III  n  Mul  bond  to 

— -    .^l*!      ^hMl    I*. 


The  dovetailed  strip,  vhich  slides  in  the  back 
of  the  saddle-plate,  is  actuated  by  the  eooraitric 
(Figs.  138,  140,  enlarged  at  Fig.  151),  whose 
throw  is  anfficient  to  set  tlie  wheel  in  and 
ont  of  gear.  The  rotative  movement  of  tfie 
pin  imparts  a  rectilinear  motion  to  the  slide 
by  pulling  and  thmsting  against  tl)e  one  side 
or  other  of  the  slot  in  the  latter.  Ttiaeooentrio 
is  tamed  either  by  a  square  key  fitting  into  a 
recess  in  its  front  face,  or  by  a  slot  cnt  in  the 
head  to  take  a  screwdriver.  The  eccentric,  and 
therefore  the  slide  carrying  the  wheel,  is  set  by 
the  screw  at  the  edge  fitting  into  the  turned 
groove  and  pinching  it  tightly.  The  pin 
and  groove  also  prevent  the  eccentric  slip- 
ping ont  of  place  when  slackened.  The  slide 
and  bearing  can  be  made  in  wrought  iron,  or, 
if  preferred,  in  gun-metal ;  but  the  eccentric 
should  be  of  steel ;  also  the  bearing  boss  Is  not 
bound  to  encircle  the  wheel,  bnt  may  be  re- 
duced to  a  fork  merely  formed  on  the  sliding 
plate,  and  simply  fitting  in  a  groove  tamed 
ont  of  the  solid  in  the  wheel-bou. 

The  elevating  screw  ii  slightly  modified  at 

ita  lover  end  (Fig.  162),  and  also  its  nut  (Fig. 

U),    nte  dimennons   supply  the   neoe«sary 

t ;  where  dimenmons  are  absent.  It  la  nnder- 


o  degreBB, 
eproduoed 


stood  that  thoM'fomiihed  in.  tlie  lost  artiole 
(p.  215)  hold  good  for  corresponding  parte,  to 
which  article,  also,  reference  oan  be  nude  for 
hintfl  applicable  to  fitting  up.  The  arrange- 
ment for  slewing  the  pUto  is  supposed  b 
unaltered,  and  alao  the  divisiou  ii  ' 
though  the  division  marks  are  not 

The  actual  tool-holders  (Fig.  18*)  are  made 
of  wrought  iron,  and  tbeil  pinching  screws  of 
st«el.  Steel  is  beet  tor  the  tool-holder  also. 
The  neoteet  way  to  make  a  smaU  holder  is  to 
forge  it  as  a  solid  blank  with  the  flanges  and 
boss  piece  "  upset " — that  is,  hammered  up 
out  of  the  one  piece  of  metal ;  then  to  file 
these  to  a  neat  outline,  and  out  the  central 
tool  hole  out  afterwards  by  drilling  throngh 
and  filing.  The  flanges  may  be  square  edged 
as  shown,  or  veed,  the  front  flap  plate  being  of 
oonrse  oored  to  correspond,  The  points  of  the 
pinching  screw  abonld  be  hardened. 

A  peculiarity  in  a  properly-made  "■"'M'^a 
tool  should  be  notioeil  It  is  recurved  (Fig. 
155)  In  such  a  way  that  the  cutting  point  u 
about  plumb  with  the  binder  part  of  the  twr 
from  which  it  is  forged.  If  Uiii  pieoftution 
not  taken— that  is,  it  the  cutting  edge 
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were  more  to  the  front, — it  would  have  a 
tendency  to  dig  into  the  work,  and  bo  mnoh 
the  deeper  the  greater  the  advance  of  its 
point  from  the  back  of  the  tool,  Bince  the 
centre  of  the  radiuB  which  the  tool  point 
wonld  tend  to  describe  would  be  in  a  line 
plnmb  with  the  back.  But  by  making  the 
tool  point  itself  plnmb  with  the  back,  the 
reenlt  of  a  hitdi  wonld  bo  to  throw  the  cutting 
point  right  off  the  work.  This  applies  chiefly 
to  heavy  cutting.  In  ordinary  light  work, 
ordinary  lathe  tools  are  frequently  employed. 


BHEB7  AND  EMEB7  WHEELS. 


THE  position  of  emery  amongst  the  valued 
forms  of  alumina  is  not  easily  defined, 
for  it  has  no  pretensions  to  compete  with  the 
sapphire  and  the  ruby,  nor  even  with  corundum, 
on  the  score  of  beauty  ;  still,  it  has  been  found 
of  the  greatest  use  to  the  mechanic,  and  its 
employment  in  the  industrial  arts  will  increase 
rawer  than  decline.    Corundum  is  alumina  in 
a  pure,  or  almost  pure,  crystalline  condition  ; 
emery  is  alumina  with  other  substances,  chiefly 
oxide  of  iron,  which  colourn  it  grey  to  brown 
and  black.    The  difference  is   now  tolerably 
well  understood,  but  nevertheless  it  is  some- 
times   stated    that   emery    is    a    mixture   of 
corundum     and     oxide    of     iron. — the    fact 
being   apparently    that    there    ure    so    many 
varieties    that   it    is    not    etksy  to  determine 
a  given  specimen  to  be  corundum,  although  it 
may  more  nearly  approach  to  that  pure  crystal- 
line state  which  should  alone  be  designated 
with  the  name  than  it  does  to  the  finer  speci- 
mens of  emery.    A  mechanical  distinction  is, 
however,  readily  found  in  the  character  of  the 
fracture — emery  breaking    almost  invariably 
with  a  rough    conchoidal   surface  presenting 
numerous  sharp  x)oint8,  while  corundum  breaks 
into  pieces  having  many  plain  and  curved  sur- 
faces, and  consequently  grinds  away  the  ma- 
terial to  which  it  is  applied  by  its  superior 
hardness  :  emery,  on  the  contrary,  ciitting  into 
the  metal  as  a  file  is  said  to  cut.    Nearly  all  the 
emery  used  in  the  world  is  shipped  at  Smyrna, 
the  principal  mines  being  in  the  districts  of 
Thyra  and  Aidin,  to  the  south  of  the  chief  port 
of  the  Levant.    Some  of  the  best  specimens  of 
emery  come  from  the  Island  of  Naxos,  and  it  is 
said  that  French  merchants  will  buy  no  other. 
The    amount   of    stone    annually  shipped  at 
Smyrna  to  Great  Britain,  the  United  States, 
France,  Germany,  and  Belgium  is  about  7,000 
tona,  the  relative  quantity  consumed  in  each 
country  being  repn-sentcd  by  the  order  in  which 
their  names  are  given.    The  French  and  Ger- 
mans take  nothing  but  the  best  quality — that 
is,  picked  stone ;  English  merchants  are  also 
particolar  as  to  quality  ;  but  of  late  years  the 
shipments  to  the    United    States   have  been 
largely  made  up  of  the  inferior  or  uncleaned 
stone.   Good  clean  lump  emery  stone  is  shipped 
f.  o.  b.  at  £4  to  £5  per  ton  (British),  and  the 
freight  is  generally  low,  as  it  can  often  be  sold 
as  iMkllast.    Xaxos  emery,  however,  commands  a 
higher  price,  as  much  as  £10  per  ton  being  x)aid 
f .  o.  b.  at  Syra  ;    the    present    lessees  of  the 
mines,  however,  keep  the  trade  in  their  own 
hands,  and  despatch  the  Naxos  emery  to  their 
agentB.    The  mines  are  opened  by  shafts  and 
galleries,  and  the  stone  is  blasted  out  by  gun- 
powder and  dynamite  from  the  blocks  of  marble 
or  masBes  of  granite  surrounding  it ;  but  in 
some  mines  it  is  readily  extracted  from  the  red 
argillaceous  earth  in  which  it  is  iml)edded.    No 
correct  judgment  of   the  value  of  iihe  stone 
can  be  formed  until  it  is  cleaned,  and  not  always 
then  until  a  portion  is  crushed  and  the  colour 
and  shape  of  the  grains  are  closely  examined  ; 
they  should  be  hard,  bright,  and  coarse,  varying 
in  hue  from  reddish  black  to  dark  bluish  grey. 
The  emery  is  picked  as  fast  as  it  is  extracted, 
and  often  as  much  as  50  i)er  cent,  is  rejected. 
When  the  pieces  are  large  tiiey  are  broken  by 
sledge-hammers  or  a  rude  kind  of  stamping- 
mill,  and  sometimes   it  is   necessary  to  split 
them  up  by  subjecting  them  to  a  process  of 
roaBting.    The  mines  are  worked  principally  by 
Italians,  but  a  number  of  native  labourers  are 
emploved,  and  the  lessees   hold,  at  least  in 
Asia  Minor,  under  "  firmans "  gianted  by  the 
Ottoman  Government  or  the  Department  of 
Mines  at  Constantinople. 

The  emery,  having  reached  this  conntiy  or  its 
desftination,  is  first  of  all  reduced  by  crushers  to 


lumps  about  the  size  of  hens'  eggs,  which  are 

g laced  in  a   stamping-mill  or   ''ground"  in 
oriiontal     revolving     mills    with   cast-iron 
plates,  which  may  account  for  the  statement 
that   commercial    emery  is  often  adulterated 
with   iron   oxide.    The   stone  found  in  some 
mines    iB   often  accompanied  by  oonsiderable 
quantities  of  magnetic  oxide  of  iron  ;  but  this 
appears  to  be  no  detriment,  and  some  buyers 
even  prefer  ground  emery    which    has    been 
mixed  with  iron  slag.    The  crushed  emery  from 
the  stamping-mills  is  passed  between  chilled 
iron  rolls,  and  is  then  sifted,  the  finer  portions, 
and    especially     the     dust,    being    carefully 
gathered  for  subsequent  washing  and  leviga- 
tion  until  it  is  fit  to  apx>ear  in  the  market  as 
flour  emery,  of  various  degrees  of  fineness,  suit- 
able for  polishing  purpoeee.    Grain  emery  and 
fiour  emery  are  the  two  staple  grades  at  the 
mill,  the  former  being  sold  for  making  emery 
wheels,  the  latter  for  the  manufacture  of  emery 
cloth  and  knife-polishing  and  other  powders.  As 
a  rule,  the  emery  crushers  themselves  carry  on  the 
manufacture  of  emery  cloth  and  paper,  as  the 
appliances  necessary  can  be  readily  added  to  a 
crushing  mill.    The  emery  wheels  best  known 
in  England  now  are  the  *'  silicate,"  or  "  grey "' 
wheel,    the    "vulcanite,"    or   "black"  wheel. 
"  shellac,"  or  "  red  "  wheel,  the  **  union  "  wheel, 
and  the  "  tanite "  wheel.    The  silicate  wheel 
invcnte<l    by    Mr.    Frederick    Ransome, 


was 

Assoc.Inst.C.E.,  who  employed  silicate  of  soda 
as  tJie  base  of  the  wheel.    The  process  consists 
first  in  the  preparation  of  the  silicate  of  soda. 
Beach  flint>s,  mostly  brqught  over  from  France, 
and  used  in  preference   to  English  flints  on 
account  of  their  being  associated  with  Icbb  chalk, 
are  placed  in  a  steam-jacketed  boiler ;  caustic 
soda  is  added,  and  steam  turned  on.    After  some 
hours  the  dissolution  of  the  flints  is  complete, 
very  little  solid  residue  being  left.    The  liquid 
is  then  allowed  to  settle  and  run  into  a  tank, 
where  it  is  evax)orated  down  to  a  consistency 
much  like  that  of  treacle,  but  as  clear  as  sherry. 
Iliis  will  remain  fluid  if  properly  made.  Emery 
of  the  required  degree  of  fineness  is  thoroughly 
mixed  with  this  Bilicate  of  soda  in  a  mill ;  this 
'^  pug "  is  then  pressed  into  moulds  by  hand 
pressure.    The  disc  produced  would  naturally 
harden  by  itself  in  time,  but  in  order  to  save 
time  it  is  baked,  and  is  then  complete  and  ready 
for  use.  In  a  modification  (perhaps  an  improve- 
ment) of  this  process,  Portland  cement  is  used, 
the  mixture  being  kneaded  and  pressed  with 
narrow  sticks  while  in  the  mould,  and  before 
heating     is    run    over    with     steel    rollers. 
Hydraulic  pressure  has  been  found  to  be  useless. 
The  manufacture  of  black  or  vulcanite  emery 
wheels  requires  heavy  and  costly  machinery. 
The  base  is  indiarubber,  oxidised  oil,or  other  simi- 
lar material.  This  is  intimately  mixed  with  the 
emery  in  steam-heating  rolls  (horizontal  hollow 
cylinders)  and  squeezed  into  moulds  in  a  power- 
ful hydraulic  press.    The  discs  are  then  cured 
in    the    same  manner    as    vulcanised    rubber 
goods,   after  which  they  are  ready  for  use. 
What  is  known  as  the  xed  wheel  is  made  with 
shellac  as  a  base,  and  although  the  process  is 
now  considered  old-fashioned,  excellent  wheels 
for  some  classes  of  work  are  the  result.  Shellac 
is  heated  in  an  iron  pot ;  the  emery,  which  has 
been  previously  heated,  is  introduced,  and  the 
whole  is  well  mixed  by  hand  with  iron  spoons. 
The  pug  is  then  put  into  moulds  and  sc[ueezed 
in  a  hydraulic  press ;  afterwards  the  discs  are 
baked  at  a  low  temperature.    The  tanite  and 
union  emery  wheels  are  made  in  America ;  the 
meUiods  employed  in  their  manufacture  are 
kept  secret,  and  jealously  guarded.     In  the 
tanite  wheel  a  solution  of  leather,  and  in  the 
xmion  wheels  oxychloride  of  magnesium,  are  the 
binding  materials.    The  tanite  wheel  has  the 
reputation  of  being  the  best  made  in  America. 
An  emery  wheel  as  a  tool  grinder  or  as  a  shaper 
and    surfacing  tool    has    no   rival,    consider- 
ing  the   work  it  can  do  in  a  given  time  ; 
but  it  is  essential  that  it  shall  be  carefully 
and  well  mounted  on  heavy  standards,  with 
long  bearings  protected  from  dust.    The  wheel 
should   be  mounted  on  a  spindle  with  large 
washers  on  each  side,  held  up  to  the  stone  by 
nuts  screwed  up  moderately  tight,  care  being 
taken  to  run  the  stone  in  such  a  manner  that 
the  nuts  tend  to  tighten  themselves  by  the 
motion,  which  is  very  rapid — the  normal  spe^ 
of  the  peripherv  of  an  emery-wheel  being  a 
"  mile  a  minute. 

Emery  wheels  have  been  described  as  circular 
files  which  never  grow  dull.    The  emery  grains  I  mediate  tempr 


throughout   the   wheel   retain    their  catting 

power ;    and   if    these    gisins   axe   oenoited 

together  with  a  proper  binding  material,  sa 

emery  wheel  can  bie  worked  nntil  5H>  per  cent 

of  its  original  weight  has  been  worn  off.   k 

file   is   useless   before    5     per    cent,    of   iu 

weight     has     been     used      up,     and     vhen 

being    worked    is    driven    by  manual  labour 

at     a     speed     of     90     feet  '   per      minatp. 

An  emery  wheel  penetrates  without  dilBcalty 

into  the  hardest   metals,   some    wheels  e?a 

cutting  chilled  iron   or  hardened  steel  mm 

easily  than  soft  iron.    In  using  emery  wbeeb 

successfully,  it  must  be  borne  in  mind  thiiu 

the  wheel  wears   away    the    revolutions  per 

minute  must  be  increased,  so  that  as  nearly » 

possible  the  same  surface  speed  may  be  mtic- 

tained  upon  the  periphery  of  the  wheel.   The 

economy  of  emery  wheels  in  the  operation  of 

fettling  or  trimming  castings  is  very  marW. 

and  this  relates  not  only  to  economy  in  toob. 

but  also  in  the  saving  of   time.     It  has  \m 

stated  by  an  eminent  firm   of    enginctrs  h 

London  that  an  emery  disc  as  a  tool-gm&r 

lasts  out  six  4ft.  grindstones,  and  only  req™ 

truing  once  a  month  against  the  weekly  fariar 

of  a  grindstone.    They  calculate   the  o^t  cf 

keeping  an  emery  wheel  tool-grinder  in  orte 

as  one-fifth  of  tliat  formerly  expended  npca 

the  maintenance  of  grindstone?,  and  thf  tint 

occupied  in  grinding  tools  one-half  of  dat 

formerly  required  ;    but    it   is   essentia:  dor 

an  emery  wheel,  for  whatever  purpose  it  iiy 

be  used,  should  be  kept  true,  -which  is  dnaeby 

means  of  a  diamond  tool.     This  tool  coni-is^rf 

a  small  black  diamond  set  in  the  end  of  a  half. 

inch  steel  bar,  about  Sin.   lon^?.    fastened  a  a 

handle.   In  truing,  the  rest  i»  fixed  cla*  u:  ik 

wheel,  and  on  a  level   with    it*   centre.  Ik? 

diamond  tool  is  then  held  firmly  on  the  Mt 

and  the  point  is  gradually  worked  btcknrf 

and  forward  Antil  the  projecting   parts  tw  Jt 

moved  and  the  wheel  runs  true.    The  diffenai  ^ 

in  working  with  a  true  wheel  and  one  mnniif  j 

out  of  truth  can  hardly   be   imagined  Ij  tte  / 

miaccustomed  to  emery-wheel  grinding.    la  */ 

latter  case  grinding  is  a  disagreeable  dutjMi 

the  jar  and  vibration  render  the  task  of  kdif  | 

on  the  work  very  irksome.       It  is  not  by ieiyJ 

pressure  that  the  most  and  quickest  gM*f  [ 

will  be  effected  ;  the  article  merely  »?■■[ 

holding  up  well  and  constantly  agaiuldrj 

wheel.    Intelligent  users  soon  get  accufktii 

to  feel  the  bite.    At  one  time  consideiaUeivj 

was  engendered  by    the    bursting  of  es^J 

wheels,  but  it  has  now  been  proved  thstifiv|  f| 

are  kept  true  and  are  motinted  in  finB,ia 

vibrating  bearings,  there  is  little  if  aaja 

of  an  accident  of  the  kind  if  the  wheel  iiljl  T 

1 a_  1?__^^..      ..•IvA^vIa      MIMA       — f H»    nlH     A 


perly  made.    Emery  wheels  are    made  ii| 
about  seven  different  grades  of  ?™"*     , 
and  it  is  advisable  to  keep  each  to  its  owcijj 
of  work.  They  can  be  made  hard  or  8oft,j 
or  smooth,  slow  cutting  or  quick  cutting. 
rule,  fast  cutting  wheels  have  a  ronghi 
and  slow  cutting  a  fine  one.    As  in  the* 
an  ordinary  grindstone,  the  faster  t  wW< 
the  faster  it  will  wear  away.    A  wheel  ail 
made  so  hard  that  after  six  months*  n«^ 
wear  to  speak  of  will  have  taken  place  ih 
amount  of  work  such   a  wheel   wooH 
turned  out  would  be  infinitesimsl  omb 
with  that  which  a  softer  wheel  wooM] 
done,  and  the  money  and  time  lost  in 
the  hard  wheel  would  have  purchaeed 
soft  ones. 


An  Engine  without  I^®»d-polatt^-^*j 
man  engineer  is  the  inventor  of  im  ipPj*"^ 
struction  of  steam-engine,  the  pecnliar  WM^.f  I 
which  consiBta  in  the  dead  centre  P«»^ 
obviated.  In  this  arrangement,  a  ^*^j1Ej 
to  the  piston-rod,  this  block  being  projiW  wj 
diagonal  slot,  through  which  the  cn"*;^^^ 
The  Blot  has  concaved  edges  facing  each  w* 
is  provided  with  a  rcccps  at  each  end.  ^' 
valve  is  attached  to  a  rod  provided  •JJJ'JB 
ends  with  tappets,  against  which  the *■*■■■-" 
sliding-block  strike,  thus  reciprocttng  »" 
valve  rod.  The  Icverii  from  which  tie  ni 
suspended  are  provided  with  spring  antfWr 
the  desired  degree  of  expansion. 

M.  Payol  concludes  that  the  alieuilJ"J 
mospheric  oxygen  by  coaldurt  m«»^ 
the  rise  in  twnperature  towbWiWJ^ 
buBtion  is  due.  ^a  V"  **•*  "-^* 
the  low  temperatnzf  c^ 
other  varietiea  o^     ^^ 


^^ 
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BN-SPRINO  FOR  FRET-SAWS. 

appliance  shown  in  tho  annexed  en- 
vying will  be  found  usefal  by  thooe 
at  to  rig  up  fret-naw  machines,  ospe- 
here  undcr-tension  is  required.  The 
a  Company  introduced  it  for  their 
Vy  to  saperaedc  a  loose  spiral  spring 
»«5),  and  it  will  be  appreciated  by  those 
t  a  firm  tennion  underneath  the  table 


sewing- 


ose  who  want  to  utilirtc  a 
$tand  for  a  fret-cutting  machine,  and 
hitherto  puzzled  to  get  a  good  under- 
By  drilling  another  hole  in  tho  :<teel 
hifting  the  pin  the  tension  could  be 
r  stronger  and  lighter  springs  can  be 
.  The  bracket  is  screwed  to  the  under- 
e  table. 


lEMISTRY  OF  SULPHITE  OF 
SODA. 

allowing  remarks  on   the   study  of  tho 
listry  of  Miilphitc  of  sinia  are  by  Messrs. 
and  Co.,  an<l  arc  extracted  from  the 
hir  yftr:<  : — 

on  o/  Snfphlte  of  Sodn, — The  method  fol- 
oiir  laboratories  is  the  volnmetric  one 
m  the  reaction  between  iodine  and 
s  acid. 

1  fStfjutlon  «/*  lotUne. — In  preparing  the 
olution  of  iodine,  we  employ  the  pure 
ed  i(Mline  of  commerce;    numerous  ex- 
having  shown  us  that  it  is  so  nearly 

'  pure  as  to  answer  all  technical  require 
IS  the  troublesome  process  of  purnying 
U  dispensed  with.  Of  the  above-men- 
ine,  l-i-7  grammes  ( IM-OOgr.)  are  weighed 
ferre<?  to  a  litre  flask,  covered  with 
cc.  of  cold  distilled  water,  and  to  this 
rammes  (nHa-Sgr.)  of  iodide  of  potassium 
Complete  solution  of  the  iomne  in  the 
wtassium  is  the  object  aimed  at,  and  to 
lis  the  flask  should  be  rotated  so  as  to 

2  contents ;  as  the  solution  proceeds,  mora 
to  be  added,  in  portions  of  about 
a  time ;  finally,  when  the  iodiue  is  oom^ 
solved,  the  volume  is  made  up  to  the 

the  whole  of  the  water  were  added  at 
lete  solution  of  the  iodine  could  hardly 

/  SolKtioM  of  Ilypoftdphite  of  Soda.— In 
I  the  standard  solution  of  i<xline,  a  solu* 
rpo!>ulphite  of  soda  of  such  a  strength 
of  it  shall  exactlv  discharge  the  colour 

of  the  standard  iodine  is  requisite, 
ised  hyposulphite  of  soda  (easily  obtained 
ce)  is  powdered  and  spread  out  in  a  thin 

filter  paper.  In  a  moderately  dry  room 
nary  temperature^  a  few  hours'  exposure 
r  paper  u  sulBoicnt  to  eliminate  the 
oistnre  always  present  in  the  hyposnl- 
»l«^--The  hywMidphite  mnrt  not  bedxisd 
Ui  Oft^ nit  10 prepared, 24-8 scammet 

Ij"*^  4t4a*U  M^MmA  if    w.  JO 
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one  litre.  The  object  of  adding  the  bioarbonato  of 
potash  is  to  prevent  the  hyposmphite  decomposing. 
So  prenared.  the  solution  will  keep  for  months  in 
a  dtirk  cupooard  without  change.  The  standard 
iodine  prepared  as  we  have  recommended  will  also 
keep  for  many  months  unaltered. 

Starch  Paste  SJutton, — One  gramme  (15*4ffr.)  of 
starch  is  mixed  into  a  paste  with  a  little  oold  dis- 
tilled water ;  100  cc.  of  water,  quite  boiling,  is 
then  poured  upon  the  paste,  with  stirring.  After 
cooling,  the  solution  is  ready  for  use. 

The  Aetnoi  A»fa*i, — Weigh  out  O-o  gramme 
(7'71gr.)  of  the  sulphite  to  be  tested  on  a  watoh- 
^lass  (tho  sample  should  be  reduced  to  fine  powdei 
m  a  mortar  previous  to  weighing).  Into  a  wide 
T)eaker  or  dish  41oc.  of  the  standard  iodine  is  run 
from  a  burette.  The  watch-glass  containing  tho 
weighed  sulphite  is  now  plaot^  iu  the  beaker  con- 
taining the  iodine  solution,  and  the  whole  stirred 
with  a  glass  rod  until  the  bulphite  is  completely 
dissolved,  which  takes  place  almost  immediately. 
The  amount  of  iodine  solution  employed — viz., 
4 Ice. — being  a  little  more  than  tne  quantity 
actually  required  by  0*5  gramme  of  pure  sulphite 
of  soda,  there  will  necessarily  >je  an  excess  of 
iodine  remaining  in  the  beaker  after  the  above 
operation  i»  concluded ;  this  excess  is  measured  by 
running  in  the  standard  hvposulphite  of  soda 
already  mentioned,  drop  by  drop,  zrom  a  burette. 
As  the  excess  of  tho  iodine  is  consumed  by  the 
standard  hyposulphite,  the  colour  of  the  solution 
becomes  lighter.    When  the  colour  is  only  faintly 

Srllow,  a  little  starch  paste  is  adde<l,  when  the  deep 
ue  colouration  of  iixlidc  of  starch  appears,  and 
renders  the  end  of  the  reaction  more  delicate. 
After  adding  the  starch  paste,  continue  to  drop  the 
hyposulphite  in,  stirring  between  each  addition. 
When  the  end  is  reached  (i.e.,  when  the  excess  of 
iodine  is  consumed  completely  by  the  hypo.)  the  blue 
colour  of  the  iodide  of  starch  in  lost,  the  fluid  liccom- 
ing  colourless.  Now  read  oil  the  number  of  c.o.  of 
h>*posulphite  employed,  deduct  this  quantity  from 
the  41  cc.  of  iodme  run  into  the  beaker,  and  the 
remainder  will  be  the  iodine  consumed  by  the 
Ov  gramme  of  sulphite  of  soda  weighed  out.  To 
obtain  from  this  the  percentage  of  crystallised 
sulphite  of  soda  (Na._.8037H^O)  in  the  sample, 
multiply  the  number  oi  cc.  ot  iodine  oonsumea  by 
*2'o2  (we  suppose  Mrb  gramme  of  sulphite  of  soda 
to  be  used  for  the  estimation). 

£nimpie: — O'a  gramme  sulphite  weighed  out, 
transferred  into  41co.  of  iodme,  required  2*1  cc 
of  hyposulphite  to  discharge  excess  of  iodine; 
therefore  41oc.  -  2-1  =  88*9,  and  88-9  x  2*52 
=  97'Ua  (percentage  of  crystallised  sulphite  of  soda 
present  in  sample). 

The  above  moaification  of  the  iodimetric  esti- 
mation of  the  sulphites  was  fully  described  by 
MeMirs.  Giles  and  Shearer  in  a  paper  read  before 
the  Society  of  Chemical  Industry  {So«\  Chem.  ImL 
Von  r..  May,  188(),  where  the  authors  pointed  out 
that  the  plan  of  dissolving  the  sulphites  in  water 
previous  to  titration  led  to  low  results.  In  addi- 
tion to  the  err«>r  due  to  tkf  above,  the  procedure 
of  running  in  the  iodine  into  the  sulphite  tends  to 
an  error  in  the  same  direction,  so  Uiat  an  analysis 
conducted  as  described  in  Mr.  RobinM>u*s  article 
would  necessarily  give  the  percentage  of  sulphite 
much  too  low. 

In  respect  to  the  keeping  qualities  of  sulphite  of 
soda,  we  can  indorse  the  remarks  of  your  contri- 
butor upon  the  inferior  quality  and  rapid  deteriora- 
tion of  much  of  the  sulphite  at  present  in  the 
market.  The  rapid  deterioration  alluded  to  only 
applies,  however,  to  the  low  quality  sulphite  <n 
foreign  (German)  manufacture.  We  have  fre- 
quently analysed  samples  from  the  source  named 
containing  no  more  than  60  per  cent,  of 
Ni^SO,7U.O.  As  the  largest  makers  of  pure  sul- 
phite of  soda  in  the  world,  we  can  state  that  a  com- 
meroially  pure  salt  containing  98  per  cent,  of  sul- 
phite, as  sent  out  by  us,  will  keep  for  any  length 
of  time  in  a  well-oorked  or  stoppered  botUe  with- 
out unden;oing  any  practical  change. 

It  should  be  mentioned  that  Ton  quality  sul- 
phites, in  addition  to  other  impurities,  are  slways 
contaminated— frequently  Terr  grossly  so-^with 
hvposulphites,  thus  rendering  them  most  objeotion- 
able  for  use  in  the  developer. 

The  i^resenee  of  hyposulphites  in  sulphites  is 
easily  detected  by  dissolving  a  quantity  of  the 
sample  (two  or  three  grammes)  in  distilled  water, 
addmg  a  considerable  excess  oi  hydrochlorio  acid, 
say  4()co.y  and  boiling  for  ten  minutes ;  the  pre- 
sence of  hyposulphites  is  indicated  by  the  nuid 
becoming  turbid  from  the  separation  of  finely 
divided  sulphur.  The  testing  for  sulphates  re- 
quires more  care  than  is  genendly  supposed.  If  no 
sulphate  were  originally  present  in  toe  sulphite,  it 
would  certainly^  be  formed  by  the  action  of  the 
oxygen  of  the  air,  unless  precautions  were  taken  to 
exclude  the  latter,  when  the  sulphite  is  brooght 
into  solution  in  presence  of  hydrochlorio  acid.  The 
examination  for  sulphates  should  be  conducted  as 
follows.  A  small  flask  of  about  200co.  capacity  is 
fitted  with  an  indiarubbcr  stopper,  the  latter  being 
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hvdroohlorife  acid  (free  from  inlphuric  acid)  are 
placed:  the  stopper,  with  drawn-out  exit  tube 
inserted,  is  placed  over  a  lamp,  and  the  contents 
briskly  boiled  for  ten  minutes,  when  the  stopper  is 
momentarily  removed,  about  a  gram  of  the  sulphite 
dropped  in  and  the  stopper  remaced.  The  boUinff 
is  continued  until  the  whole  ox  the  sulphurous  acia 
is  expelled ;  fifteen  minutes*  boiling  will  usually 
l>e  suflicient  to  attain  this.  The  solution,  free 
from  sulphurous  acid,  may  now  be  tested  for 
sulphuric  acid  by  means  of  chloride  of  barium, 
solution ;  only  a  slight  cloud  should  make  its 
appearance  upon  dropping  in  the  BaCl,  if  the 
sample  is  a  good  one. 

We  regret  to  have  taken  up  so  much  of  the 
valuable  space  of  this  journal ;  our  excuse  must  be 
that  from  the  character  of  the  sulphites,  the 
method  of  analysis  employed,  while  not  necessarily 
demanding  a  great  expend  ituro  of  time,  requires 
to  be  based  upon  thoroughly  sound  principles  in 
order  that  results  of  technical  value  may  oe  ob- 
tained. 


SCIENTIFIC  SYSTEMATIC  METHOD 
IN  OBDINABT  MECHANICAL  OCCU- 
PATI0N8.-ni. 

By  Prof.  Coleuax  Sellers. 

(^CmttMM  from  page  314.) 
BT  mc  now  go  back  to  the  consideration  of 
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i.  av  piaroed  so  as  to  carry  a  short  length  of  glass  tubing, 
'•||(|M  orawnoatto  a  fine  point  at  one  end;  into  this  flask 
^'"•iNNit  lOOoc.    of    distilled   water   and    30oc.   of 


material  used  in  boilers.  During  the  latter 
part  of  Mayor  Stokley's  administration,  say  about 
1880,  he,  at  the  instance  of  the  city  inspector  of 
steam-engines  and  of  the  officers  of  an  insurance 
company  for  inspection  and  insurance  of  steam 
boilers,  appointed  a  commission  to  devise  some 
fixed  rules  whereby  uniformity  of  rating  could  be 
insured  as  to  the  pressure  at  whieh  boilers  may  be 
worked.  I  had  the  honour  of  serving  on  that  oom- 
mission,  and  am  thus  enabled  to  tell  you  that  we 
found  a  set  of  rules  in  foree  which  gave  to  all 
boilers  of  the  same  diameter  and  the  same  thick- 
ness of  metal  the  same  pressure  per  square  inch, 
regardless  of  the  qualitv  of  the  metal  employed  in 
construction  and  of  the  nature  of  the  riveted 
seams.  The  ordinances  passed  by  councils,  at  the 
suggestion  of  the  commission,  made  it  imperative 
that  all  the  conditions  that  exist  in  each  boiler  as 
to  nature  of  seams,  thickness  and  quality  of  the 
metal  used,  should  be  considered,  and  the  boilers 
rated  accordingly,  giving  the  greater  latitude  to 
good  workmanship  and  good  quality  of  material 
combined  with  judicious  proportioning  of  the 
parts.  At  the  time  to  which  1  allude,  but  a  few 
years  ago,  the  tXnited  States  laws  in  regard  to 
the  testmg  of  boilers  used  in  the  marine  s^vrice 
called  only  for  a  knowledge  of  the  tensile  streneth, 
and  no  notice  was  taken  of  the  softness  or  ductuity 
of  the  metal  ctnnbined  with  great  strength.  1 
know  a  case  in  which  a  sheet  had  to  be  selected  %t 
higher  tensile  stren^h  than  could  be  obtained  at 
the  time,  coupled  with  much  ductility,  to  repair  a 
boiler  so  that  it  would  pass  the  inspectors  under 
United  States  laws.  A  lower  ultimate  tensile 
strength  with  high  ductility  would  have  made  a 
safer  job  of  the  repair. 

We  find  it  to  our  advantage  to  utilise  the  talent 
that  comes  from  the  technical  schools,  only  guiding 
and  holdine  in  check  the  sohoolmen  until  they 
hare  leamea  the  lesson  of  the  workshop  praotioe. 
You  must  bear  in  mind  that  it  has  been  asserted 
that  the  i^irifan,  the  Oenetta,  and  the  Pilgrim  w«r« 
all  designed  by  men  who  had  a  theoretical  knowledge 
of  boat  building,  and  were  not  practical  builders. 
The  talent  shown  by  the  theorist  who  did  save  the 
cup  for  America  in  an  international  contest  might 
be  utilised  to  advantage  in  the  workshops  of  toe 
practical  boat-builder.  On  the  other  hand,  the 
record  of  failures  and  mistakes  for  the  want  of 
practical  experience,  or  sufficiently  extended  know^ 
ledge  in  the  endeavours  of  newly-fledged  soientifie 
experts,  are  many  and  lamentable,  as  all  know 
who  are  obliged  to  utilise  their  talents.  Scientific 
men,  too,  have  >>een  charged,  often  wrongfully, 
with  retarding  progress.  Dr.  Lardner  is  accused 
of  having  stated,  in  his  early  lectures  delivered  in 
America,  that  the  ocean  could  ^ot  be  suoeessfolly 
navigated  by  steam,  mainhy  on  account  of  the 
large  quantity  of  coal  required,  as  compared  with 
the  carrying  capacity  of  the  vessel.  It  was  in 
1840  that  he  lectured  here,  and  he  remained  in 
America  until  1849.  The  Siritu  and  the  Great 
h'eftfm  steamships  arrived  in  New  York  on  St. 
George's  day,  April.  28,  1838.  Dr.  Lardner'n 
comments  were  made  in  England,  at  Bristol, 
Auffust  35  1887,  before  the  Mechanical  section  of 
theBritish  Association.  His  opinion  was  asked, 
and  was  published  in  the  Time$,  August  27, 1887. 
He  never  expressed  a  doubt  as  to  the  practicability 
as  has  been  stated.  The  substance  of  what  he  then 
said  was  that  the  marine  engine,  with  its  then  state 
of  eflioiency,  was  not  able  to  cross  the  Atlantic 
from  England  to  Now  York  pro^tably  without  the 
patronage  of  Govemment.  The  engines  of  his  day 
burned  81b.  or  more  of  coal  for  every  hourly  hone- 
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power  dcTsloped,  while  ire  can  do  tbe  ume  wor^ 
witii  21b.  of  sod  per  hone-povei,  uid  wg  deaire 
GoTCnmient  inbud;  to  Veep  out  >hipii  sfioat' 
Binoe  the  time  that  tbt  Urml  Weiltrn  Bteuued  into 
Now  York  harhoiiT,  what  ahangei  hare  been  made 
in  iteam  enginee  and  in  marine  scchitectiire. 
When  in  Bcotland  liit  year,  I  visited  BODic  of  the 
noted  ahip-yaida  on  the  Clyde.  In  the  yard  oE  the 
Dennyi,  at  Dombaiton.  I  was  present  at  the  trial 
of  a  model  in  the  testing  tank  tu  determine  the 
wave-line  on  the  aide  of  the  chip.  Certain  side- 
wheel  steamers  were  tii  be  builc,  and  it  was 
adTJaabla  that  the  wave-line  on  the  side  of  the  ship. 
incident  to  the  motion  of  the  vessel,  should  be  so 
fixed  sa  to  hsvs  the  erest  of  a  wave  rise  with 
oerUiuty  iitst  where  tbe  paddle-wheel  struck  the 
water,  and  not  compel  the  blsde  ti>  reach  down  in 
the  valley  of  the  wster  for  its  hold  in  driving  the 
ship  forwanL  Theory  had  )[iven  a  shape  to  pro- 
duce this  wave-line,  and  a  model  ship  about  8ft. 
lone,  oast  in  naratfin.  and   worked  up   to  tbe  le- 

^anse  profiling  cir  iciUptnring 

J  being  tested,  and  record  made  of  all 
ue  ninqiuoni  that  could  be  noted  by  trained 
oiperta.  In  the  same  buildings,  there  were  em- 
ployed, I  should  think,  at  least  twenty  men  and 
women,  doing  tile  clerioal  work  of  the  caloulaliuns 
inToIved  in  acientiGc  ship-building. 

In  London,  last  year,  I  was  present  inthelecture 
room  of  Uio  Royal  Institution,  in  the  room  made 
Oelebrated  by  the  exposition  of  tlie  discoveries  of 
Thomas  Young,  of  Hnmphry  Davy,  of  Michael 
Faraday,  while  each  in  turn  presided  over  that 
Institution,  and  |ave  tu  the  world,  in  that  Toonir 
the  reaolt  of  tfacir  close  scrutiny  into  the  working 
of  the  law*  that  govern  matter.  The  lecturer  of 
the  evaniuE  was  treating  of  the  motion  of  Suids. 
and  one  of  his  experiments  was  so  striking  that  I 
Tentnie  to  repeat  it  now,  as  it  shows  how  much 
dooper  we  must  go  than  the  surface  of  what  we  see 
in  search  for  exact  troth.  He  produced  a  cubical 
block  of  wood,  such  ss  I  now  hold  in  my  hand, 
anipendod  by  a  string  attached  '"  " '  — 


with  Eases  involving  the  asme  facts,  but  we  may 
trr  greatly  when  oar  formulated  method  ia  oorrled 
ill  practice  far  beyond  the  experimenta  npoa<wluch 
it  waa  baaed  in  Uie  first  oase.  I  will  mention  a 
ntitieeable  example  ;  We  are  probably  indebted  to 
nil  one  more  than  Horia  for  bia  experimenta  on 
friction.  No  one  has  been  able  to  controvert  what 
he  diaeovored  in  regard  tu  the  laws  of  friction,  bnt 
caJGS  occur  in  which  there  seems  to  be  manifest 
diisgreement 
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As  we  extend  onr  knowledge  by 
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line  with  the  axis  of  the  string.  We  see  notbine 
nnnjnjJ  in  the  behaviour  of  the  block.  If 
I  try  to  make  it  hang  in  any  othtr  (tueition. 
the  force  that  placed  in  position  bein^  re- 
moved, it  falls  back  to  its  normal  position. 
If  I  attempt  to  make  the  block  stand  on  one  of  it» 
sdgea,  it  falls  over,  and  we  Icnow,  after  a  few  trials, 
that  inch  position  is  one  of  unstable  equilibrium, 
and  not  to  be  relied  on  as  permanent.  I  have  here , 
however,  a  block,  also  of  wood,  of  Uie  same  sizi; 
and  shape  aa  the  firat  one ;  it,  too,  is  attached  to  a 
stringy  to  all  aniearance,  it  is  a  similar  block.  J 
hold  it  in  snob  a  position  that  tbe  string  is 
dependent  from  one  of  the  vertical  faces  of  tbe 
block,  and  not  from  the  upper  one.  I  hold  th< 
string  and  release  the  block,  and  it  does  notfaJ 
from  Uiis  constrained  position,  but  seems  to  han| 
to  one  side  of  the  string,  in  what,  to  our  senses 
■eema  aa  abnormal  position.  I  stand  it  on  oni 
ed^,  and  it  does  not  fall  as  did  the  first  block.  I 
might  place  it  in  other  poaitions,  and  the  eRecl 
would  be  as  attiWing.  Now,  what  makes  one  bit  of 
wood  act  aa  wo  tre  accustomed  to  see  matter  act,  am) 
the  other  to  act  ao  diSereutly?  I  wiU  tell  yon. 
The  first  block  waa  what  it  seemed  to  be,  tbi: 
wcond  has  motion  inside  of  it,  and  that  motion, 
under  certain  well-known  laws,  controlled  the 
position  of  the  block.  See,  I  open  the  second 
blook,  which  is  hollow,  and  in  the  box  is  a  bra?!> 
top  which  baa  been  and  is  yet  spinning.  Theforceit 
DObceined  in  the  rotation  of  the  top  were  powerfid 
enough  to  eonlrol  the  light  form  that  simulated  thi' 
Uockof  wood.*  The  leomcl  leotnier  in  Londc-n 
'  ia  simple  eiperimen 
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nore  severe  requirementaof  application  far  beyond 
lis  in  both  directiuns.     We  are  as  yet,  with  ell  our 
nformation,  but  on  the  thieshold  of  knowledge, 
lilt  we  aie  growing  to  be  sure  of  one  thi--  "--' 
\s  have  passed  the   time  of  empiricism, 
idvancfl  profitably  we  must  pursue  systems 
•t  progress.     In  the  competitiun  of  the  i 
:annot  afford  to  maks   mistakes,  while  I 
nistakes  we  must  decide  just  what  we  we 
-the  character  of  the  material  we  have  ' 
well  as  the  forces  involved  in  the  operation  to  be 
Ijsrformed.     We  are  to  have  a  new  bridge  over  f 
Sihulykill  at  Harket^treet  mime  time.      We  s 
aise  enough  to  know  that  it  will  not  do  to  ha 
liiat  structUTC  bnilt  by  rule  of  thumb,  trusting 
rebuild  it  in  s  better   manner  later.     It  is  doing 
tilings  wrong  once,  twice,  and  often  m: 
I  ftoie  we  stumble  on  what  will  barely 

rposa  that  ia  costing  ao  much  money,  and  giving 


We 


6(1  htUe  satiataction,  and  retardinL  . 
cunnot  walk  a  square  on  any  of  onr  cobble-paved 
ptreela  which  should  serve  the  purpose  of  facili- 
tating the  traffic  over  the  road-bed,  but  we  wonder 
lit  the  wonder  at  Uie  want  of  knowledge  shown  by 
Uose  who  regulate  out  mnnioipal  matters  and  have 
permitted,  and  still  permit^  such  atructnres  tc 
remain  at  a  constant  cost  in  detriment  to  tbi- 
property  hauled  uvei  them,  and  the  discomfort  of 
(inrselTes,  Btreet  railwayi 
taeir  tracks  perched  on  t 

ment  that  the  rail-bed  is  u  high  or  higher  than  the 
curb-stones  on  eitbei  side,  and  the  slanting  pave- 
ment on  either  side  of  the  track  is  on  such  an 
incline  and  so  roogbly  paved  with  huge  round 
atones  as  to  sat  at  defiance  all  the  laws  of  mechanics, 
that  dictate  a  road  of  the  least  resistance  as  the 
iDoet  economical,  both  in  wear  and  tear  to  the  road 
ibaelf,  but  to  the  conveyaneea  that  pass  over  it. 
The  locomotive  proposed  by  Oliver  Evans  in  the 
beginning  of  this  oentuiy  was  l«  have  run  on  the 
country  luada,  bnt  he,  with  his  limited  knowledge, 
ipeoial  niada  made  "     -"--'--- 


intereated  in,  bnt  it  is  the  onlgrowth  of  much  eiil 
in  the  netkodi  of  onr  ■ofaoola.  One  of  the  firvr 
ibjectJ  of  edncation  if,  I  thint,  to  quicken  iht 
lerception,  to  teaoh  tlie  habit  of  ut*emD( 
ihenomena  dearly  and  quickly,  to  instil  the  duL-f 
0  trace  efiecU  to  their  canica,  sind  to  onltivaU  tivt 
find  iust  reflettion.  The  element*  of  gcanem. 
rhyaics,  and  mechanic*  shonld  have  the  preferetir 
ii-er  many  of  the  traditional  stndies  of  thepnnjr; 
.lid  the  graminar  schools,  and.  what  u  murcitr 
■srlj  introduction  of  snch  Btndiea.  presented  t"  j 
■hild'a  mind  in  a  practical  form,  aa  they  cm  li, 
vill  prepare  his  mind  for  the  more  extended  Kci; 
,i  the  higher  br»ncbea  of  the  irame  subjert*  ^ 
ater  years.  As  it  is,  the  alphabet  of  science  i-t? 
.HUght  until  the  student  is  read;  to  reid  lis 
lUhgeet  in  later  life,  when  he  should  hnv 
,i]i  with  a  feeling  that  he  always  wa»  in  a 
f  uniliu  with  the  tacts  of  tbe  science. 


DECAY  OF  THE  TEBTH. 

I >' the  introduction  to  his  "'Kiitm*!  Hiiicr.  ■ 
the  Human  Teeth,  Explaining  their  !<u«;- 
tiire  Use  Formation,  (irowtb,  and  DiresKt. 
pabfishod  'in  1778,  John  Hunter  iudicmted  i  p«J 
.ud  dear  line  of  delimiUtiun  between  the  ppnc  . 
if  the  medicsl  practitioner  and  thsit  uf  the  Jmuk. 
.tmay  be  worth  while  to  ropruiliice  hi*  upini* f.-: 
ontemporary  guidance ; — "  All  tho  diseao 


eeth,  which  ai 


3  thci 


:  the  body,  should  be  p 
Tiient  of  the  physician  or  surgoiin  ;  butthosmtin 
nre  peculiar  to  the  teeth,  and  theix  conotctifls, 
Wong  properly  to  the  dentist."  It  f  ollcwi  JrJi 
this  Uiat  decay  of  the  teeth  is  n  maladr  vbKb 
uught  to  be  regarded  as  falling  within  the  [ritdh 
i,£  the  medical  practitioner,  and  we  incline  to  thai 
It  deserves  more  general  and  closer  attcutioiitjiii 
is  commonly  bestowed  upon  it.  Hunter  iwi« 
works  might,  with  those  of  Callen  andthecJdc 
miters,  be  odvsnta^usly  studied  again  1?  J 
generation  of  praotitionera  who  huve  fcic|<Aa 
iliem,  and  even  condescendingly  rend  by  tlute» 
temporary  generation  which  ha*  been  to  tafr 
fioeuUy  provided  with  newer  iind  better  liiU  M 
liuujing),  was  of  opinion  that  decay  of 
had  great  significance  as  regards  the  . 
ileal  th.  He  argued,  and  nut  nnwiMl] 
if  a  part  of  the  organism  which  is  &i^  •> 
jeet  to  rapid  deoay  after  death  die*  dsti 
life,  there  mast  be  something  active  to  kUl  ii.< 
aa  he  put  it,  "there  is  some  opermtion  goi^i 
which  produoeaachangeintbediaeaaed  part,  i! 
he  deduced  from  the  morbid  anatomy  of  OMQJ 
the  teeth  that  it  ia  not  due  tu  external  or  act 
a,  but  that  the  evil  comraenoea  within 
that  "thi*  diheaae  and  its  conaequenrs 


id  of  the  ( 


wDl  do,  and  it  w! . ..--, 

direction  of  ahowing  the  difficulties  that  attendcil 
Uie  (tody  of  the  motion  of  fluids,  when  motion 
within  the  fluid,  not  visible  to  the  human  eye,  wa^ 
rolling  influence,  and  leading  thi 
erver  away  fruin  the  true  facts  <A 
loe  caae.  i.  venture  to  ahow  yon  this  a*  illustratiii;j 
the  care  that  must  be  observed  in  seeking  fiii 
truth.  It  reqairea  a  trained  mind  to  follow  th<. 
moat  direct  road  in  any  complicated  iureatigatjon 
into  the  laws  that  govern  matter,  and  the  bosk 
training  ia  uceded  by  every  mechanic  in  the  order!; 
and  lyatenutic  oarrying  out  of  bis  designs. 

I  have  spoken  of  the  inductive  system  uf  invest! 

Sting  the  laws  of  the  nuivcrso  as  praotiaed  nou 
udem  ioientific  advancement  is  measured  by  on 
knowledge  of  the  laws  that  govern  matter,  and  itx 
pngreaa  i*  in  proportion  to  the  abandonment  ut 
oapirinl  methods.  All  knowledge  ii  baaed  "ti 
the  observation  of  facte.  If  we  attempt  to  draw 
oonelnaioni  from  too  few  facta,  we  may  not  b(r 
wrong  in  onr  conclusion*,  when  we  have  to  deal 


The  U 

found  a  road  adaptt  _   ._  _.. 
the  locomotive  depended 


ce  the  mos 

es  until  i 
,    The  suooei 


t  travelled  on'.      Great  results  followed  in 

nraetice  when  a  soientifically-constructed  and  well- 
laid  road  was  ready  for  the  locomotive.  Let  na 
have  smooth,  wetl-Uid  street*  too. 

Cable  railroad*  hai 
mental,  a 


,   theii 


West,  bnt  her. 
jigant.' 


i  their  present  economy  ii 

repared  to  aay  just  bowse 

ucted  in   Chiosg 


uid-try  principle.  Hetalti 
traction  cable  arc  put  into  place  over  miles  ol 
roads,  the  conduits  being  so  formed  BOSS  to  ha  velittli 
nr  no  niwer  of  resiatancc  against  the  ciusb  of  tht 
iund,aud  even  *o  made  as  to  pteeent  a  *hapi 


uxen  ground,  aud 
ost  fai-oura^le 


e  grips 


"'?^t 


rfhee 


middle    a(e:i 
t' through  lifr.aaJK 


be  peculiar    to    youth 

■ihedding  teeth  ore  as  subject 

than  those  intended  to  uiat 
ildom  or  ever  sec  anyperso 
irotafter  the  age  of  fifty  yeun."  ThiaUnt; 
,  notable.  If  a  man  can  keep  his  teeth  " 
fter  middle  age,  be  may  generally  cmsB  • 
eeping  them  to  the  end.  There  seem*  to  htm 
■a»on  for  thinking  that  dcoav  of  the  t«ti  i 
iniTTinni.i'  nnw  than  it  used  tO    be.      A>SDBlil['' 

.    _iodem  nw' 

the  teeth  toi^ 

tion  aboQt  cutins  fufn  * 

iploded.  MeanwhDeiliiit* 


to  be  the  fact, 
whether  there  : 
life  which  has  i 
The  old-fashioned 
acids  and  the  like  i 


mrthing  in  our 


•  Theai 


luiated  c 


1  Philadelphia.    The  attacbmi 


to  on*  end  ol  tb*  axle  of  ilw  g  jnaoipe. 


emingly  without  any  regard  tu 
_.^...  have  been  known  beforehand; 
3wn,  should  have  been  found  out  by 
iment,and  the  citiienB,wha  should  be 
cects  to  their  beet  profit  and  con- 
kept  off  them  by  a  constant  succeK- 
sion  of  changes,  involving  tearing  up.  altering,  re- 
placing, to  the  discomfort  of  our  feliow-citiicn:!, 
--'  '-  the  loaa  of  the  company  owning  the  roni. 
tblic  are  less  interested  if  this  cnt-and-trj' 
is  taking  place  in  the  private  workshops, 
public  cares  very  little  about  the  stages  of 
progress  through  which  any  finished  product  haa 
puled  in  reaching  the  stage  of  use  to  the  consumer. 
The  public  are  warranted,  however,  in  objecting  to 
unsystematic  and  ill-advised  engineering  enter- 

S rises  being    cuudnoted    to    thetr  detriment  and 
elay.    There  will  be  no  end,  however, to  justsn 
empirical  engineering.    The  desire  to  save  in  t 
first  cost,  without  ooniidering  the  after  reanlt  __ 
aoeh  false  economy,  will  be  the  rule  pariiapi  tal  a 


young  persons  It  not  due  to  tbe  incrcaaingly  W 
cial  characUcof  the  lives  the  younp  lead:  ' 
diminution   of   fresh  air  and   exercise,  sni  i 
aggravation  of  mental  task*  and   biain  and* 
worry  which  characterises  the   educationirv  ^ 
developmental   stiges    of    our  modem  lift. 
young  people  of  Anierico  are  particolarly  am 
to  decay  uf  the  teeth,  and  the   young  p«PV* 
America  are  coDBpicnoas  for  their  advanced  Dti*' 
ulturc  and  the  protective    core   bestowed  t^ 
hem.     They  are  fed  and  dre«ieil  like  adalta" 
they  are  "  forced."  in  an  intellcotiud  senM-wa 
—ions  deurecidtion   of    the   organic  mateii". ' 
ich  the  human  body  with  its  brain  and  new ' 
iiposcd,  and  of  the  vital  energy  with  "ii" 
[lit  to  be  endowed.  — /jiiieef. 


AN  IMPROVED  TUKHIMQ  LATB 

rpHIS  lathe,  shown  in  the  ewgriving  iidNig 

wheels  adjustably  seonied  n>w^  .   ™,tJ 
Tho  mateJiah,  to'  be  tSned*^  „1^ 
wheela,  thereby  fonnlii.  i^,'S*^f 
being Tsvolved.  one  SiVa"*^*^    ' 
doaind  ahape.    They  »t-  ■•^  ^'* 

other  aide  cut  in  like 


_      ^ 
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the  puftffin  with  the  iotbadded  objwl  ma  b*a»- 
Morad  bom  the  bonfh.  ^la  Irva^  t^ooH  W 
wuhed  with  abaolBta  alMthbl  hetan  unbcddi^. 


TWIST    DRH-IS-I.' 

THE  following  f*pcr  is  oBand  m  >n  ItiqnirT 
into  the  nqmrenienta  of  tii*  oattine  hiIm  « 
twiat  drillB,  uid  u  ■  mggHlion  of  &  mods  ctf  p**- 
oedare  by  which  a  propei  form  for  them  axj  hm 
deUnnined.  Euh  lip  of  t,  driD  a  leqnind  t«  ai* 
a  afajLTlng  from  *  metal  Bnrfuw^aBd  utooJd  bom 
the  sbspe  of  a  wedge.  The  angle  iiidnd«dbetw«aa 
the  faces  of  the  wed^e  will  b«  called  the  cDttiu 
aogU,  and  that  between  the  snrface  being  ooi  tai 
the  adjacent  face  of  the  wedge  Che  an^  at 
clearance.  In  onler  to  aecore  the  greatest  efSciaao7 
in  cutting  diSeient  metala,  these  angle*  ibonU  ■• 
varied,  bat  on  acooont  of  the  icooDTeaieBoe  af 
haiing  to  keep  a  difierent  set  of  dcilla  for  auk 
metal,  a  compromise  haa  been  evolved  whick  !■ 
reaaonably  efficient  for  them  all.  It  ii  kcona  that 
the  beat  catting  angle  for  wrought  iron  i>  almn 
eO°  and  for  ca>t  iron  abont  T0°,  the  anrifl  «f 
clearance  being  from  3*10  6°;  hence,  if  we  tdeM* 
aa  the  cutting  angle  of  a  dnll,  it  will  anawar  te 
either  metal. 

The  body  of  a  twiit  drill  ia  a  cjIiDdcr,  mvrti 
on  two  opposite  aidei.  The  intereection  la  the** 
grooves  with  the  end  of  the  drill  fonn  two  liB«% 
Ott  (tfaight  portioni  of  which  ahoold  tie  paialld 
with  each  ottaer  ud  at  a  diitanoe  apart  eijDBl  to 
about  one-eighth  of  the  diameter  of  the  dim  lad 


GinTE-B   IlfPB»TXI>   TDBiriltQ   LATHE. 


'beela  by  a  series  of  clampa  or  ahon,  which 
stable  radially  to  enable  them  to  clamp 
la  of  different  thickness.  Each  clamp  it 
by  a  lever,  which  ta  qitich  and  powerful  in 
n.  A  aingle  movement  of  the  levt^r  will 
)w  the  damp  back  out  of  the  way,  ax  shown 
ngraving  leaving  a  section  of  the  niB(.'hJri<> 
iu  impedinteDta,  enabling  the  operiitiir  t- 
iterials  thereon  or  turn  them  over  vory 
;  and  when  in  place,  a  single  mcvemont  I'f 
r  will  securely  olamp  them  to  the  mxrhint' 
:  the  damp  so  that  it  cannot  be  thrunn 
The  mjtohine  has  an  adjustable  midillc 
for  the  pieoe«j  upon  which  they 


which  the  pi 
Mtagon  or  any  other  number  of  sidep. 
:  ie  so  designed  aa  to  be  eaiiily  and  r 
1,  and  will  finish  smooth,  with  clean, 
rom  160  to  GOO  pieces  in  ten  bonrs.  Tbi''. 
a  haa  been  patented,  and  the  machini 
inufactured  by  Ueaara.  D.  C.  and 
227,    Wert  fith-atreet,    St.  Paul,   Hi 


3EDDINQ   HIcaOSCOPICAL 
OBJECTS. 


*  of  imbedding  object* 


linK  In  FftmSii— OlarlftriiiK  Hedln. 
'Wood  oil  ia  recommended  by  Iiee  aa  a 
ig  medium  on  larioua  grounda,  the  more 


Imbedding  Box. 
A  convenient  hoi.  Fig.  1,  introduced  by  Dim- 
mock,  may  be  made  of  two  pieoea  of  type  metal  (or 
better  of  bra**).    Aa  will   be  seen  fiom  the  »o- 
oempanying  diagram,  each  piece  of  metal  haa  the 


form  of  a 


arpaulei'B  aqnaie.    A.  o< 


_,  Bom.  (abort  ai—,  „—     

pieoaa  a  box  may  be  constructed  at  any  moment  by 
simply  placing  them  together  on  a  plate  of  glass 
whioh  haa  provioualy  been  wet  with  glyoorine,  and 
gently  warmed.  The  areaof  the  box  will  evidently 
vary  according  to  the  positioQ  given  to  the  pieoea, 
but  the  height  can  be  varied  only  by  using  different 
aeta  of  pieoes.  It  ia  well  to  imbed  in  a  thin  layer 
of  paracBn,  so  that  the  object,  after  oooling,  may 
be  eat  out  in  small  cubical  or  pyramidal  Uocka, 
which  may  be  easily  fixed,  for  outtinK,  t«  ■  larger 
block  of  hard  paraffin,  or  bettsr,  to  a  block  ol  wood 
satorated  with  paraffin. ' 

BoK  and  Wann  Bath  Combined. 

Selenkm  haa  recently  described  a  aimple  ap- 
paratus for  imbedding  small  objects  in  a  definite 
position.  It  ia  nade  by  takins  a  thin  ^laaa  tube, 
and  heating  one  aide  at  the  middle  until  itbeaames 
aatt  enaagh  to  bend  easily.  Then  the  mouth  is 
applied  to  one  end  while  stopping  the  other  with 
the  finger,  and  the  air  luoked  out,  caoaing  the 
softenad  portion  to  bend  inward,  and  thus  forming 
a  shallow  trough.  A,   Fig.  2.     A  section  of  the    . 


.^ing  from  the  cireamferenoa  a  Utile  past  Ik* 
axis,  then  currlDg  backward  in  a  direotion  cm>osita 
to  that  of -the  rotation  of   Ike  drill  and  ani* 

■  ■  •■  »0*lSl« 


(C 


13 1^ 


re  than  a  quadrant  from  Ibe  starting  point, 
by  the  aooompanying  drawing  If  Um 
M  were  parallel  wiui  the  axis,  it  is  erideat 


tioDgh  ia  shown    in   B.    In    order  to   make  the 


oonneota  with    a    aomewhat  elevated  litre 

tlass  of  cold  water,  and  the  other  arm  with  the 
ot  water  of  the  water-bath.  The  connection  with 
the  water  reservoirs  ia  through  rubber  tubing, 
which  can  be  closed  by  pinch-cocks.  The  other 
end  of  the  glass  cylinder  is  alao  provided  with  a 
robber  tube  through  which  the  water  Sows  into  a 
vessel  standing  on  the  floor.  The  cylinder  is 
fastened  (by  string  or  clamp)  to  the  table  of  a 
disseeUng  microaoope,  with  the  trough  at  the 
centre.  The  hot  water  ia  then  tamed  on,  and 
allowed  to  flow  alowly.  The  trough  ia  next  fllled 
with  melted  paraffin  by  the  aid  of  a  hot  pipette, 
and  the  object  dropped  in  and  oriented  with  a 
needle.  Aa  aoon  as  the  object  is  plaoed  in  the 
"Wfred  position  the  cold  water  is  turned  on,  which 


touching  the  oircomfraenoe  at  a  distance  od 
more  than  a  quadrant  from  Hi — * — " —  - 
shown  by  the  aooompanying 

grooves  were  parallel  wim  IJii. ,  _ 

that  the  cutting  angles  of  the  drill  would  be  9t  , 
lesB  the  clearance,  or,  say,  85°.  In  order  to  redwe 
these  angtea  to  S6  ,  the  amoant  required,  tbe 
grooves  ore  cut  spirally,  making  the  angle  i^  tbe 
spiral  about  20°,  or  its  pilch  about  nine  times  the 
(Daineter  of  the  drill.  This  makes  the  cntting 
angle  correct  only  at  the  part  of  the  lipfnrlheat 
from  the  axle,  while  it  will  increaae  in  magnitiide 
from  thia  point  in  to  the  point  nearest  to  tbeaxii; 
but,  aa  the  speed  diminishes  at  the  same  time,  this 
increase  of  the  cutting  angle  is  not  objeetioBabla. 
For  brass,  the  cutting  angle  ihonld  be  fmn  80*  la 
90° ;  therefore  it  ia  best  either  to  nse  a  flat  drill  M 
to  alter  the  cutting  angles  of  the  twist  drill  b^ 
grinding  of!  the  lips  byplaoei  parallel  to  the  ai» 
and  to  each  other.  Anodier  objeet  in  makJBg  tlH 
gTOoTea  apiral  is  the  lifting  or  aerewing  oat  <a  tlw 
chipe  from  the  hole  which  la  drilled.  'Atedistanoe 
between  the  parallel  aides  of  the  groovca  at  (ke 
aiJB  gives  the  neoeaaary  strength  to  the  centre  ar 
web,  while  the  strength  and  stiffness  of  the  driU 
are  farther  incraaaed  by  the  metal  adjoining  Ike 
curved  parts  of  the  groovea.  The  <TylinebicaI 
portions  of  the  drill,  which  are  left  bemoan  the 


bot  water  is  ahnt  np,  and  al 


afew) 
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grooTt*.  fhonld  he  bnaked-off  bom  their  forward 
edgVH,  in  order  to  diminiiih  the  rnbbiitg  Burfaoe  and 
to-prevcDt  undue  fiictiuu  and  sticking. 

Tlie  angle  of  olpirancc  of  the  lips  ie  obtained  bj- 
Uic  8h:il>e  to  wbich  the  end  norficea  of  tbo  drill  are 
Sround,  and  the  straight  part  of  the  inteneotiona 
of  theie  end  aurfacee  with  tho  grooveB  forma  the 
cutting  eiigen.  The  moat  efficient  ah.ipo  for  these 
md  aaifai^s  can  beat  be  determined  bj  conaidsr- 
Jng  that  the  surface  nf  the  meMI  being  cut  in  in  the 
form  of  a,  hollow  cone,  truncati?d  a  certain  aioount, 
Sepending  on  tho  UiiclEneas  of  the  web  of  the  drill, 
.  Tliacuttingedeesofthedrill  will  tonih  this  hollow 
Eune  in  atraight  lines,  Hove,  imaigiiie  a  portiun  of 
'i  Odnioal  surface  to  coincide  with  this  hollow  coac 
and  then  lu  be  rutalcd  about  one  of  these  str&ight 
jinci  through  an  angle  of,  peihap«,  5°.  It  is  evident 
.that  this  would  produce  a  uniform  and  similar 
clearance  throughout^  and  wonld  foim  the  most 
perfect  clearinoe  poMible.  It  in  the  object,  there 
Tore,  to  approximate  this  in  shaping  the  end  of  thi 
drill.  Aa  the  mo  cQtting  edges  are  etniight  lines 
.parallel  to  each  other,  but  at  a  distance  apart  equa 
'to  the  thickness  of  the  web,  and  us  each  is  pro 
.duced  by  the  intersection  ot  a  conical  surfnre  wit! 
<me  of  the  grooves  of  (bo  drill,  these  cunicai  suifacei 
inu't  be  selected  so  that  their  intersection  with 
each  other  will  produce  a  proper  form  of  chisel 
point,  and  so  that  ther  will  appriuiiiaate  at  nearly 
'Bi  possible  to  the  surface  ut  the  hallow  cme. 
'  The  accompaoyiDg  illustration  rcprcAeutn  on  s 
tcale  of  one  quarter  size  n  lia.  una  )in.  drill  af 
'ibbey  should  be  gronnd  hy  a  well-deaignei!  uiacbine, 
the  oomploto  conicD]  surfaces  and  interi-ectiuna 
being  shown  by  line  linei.  In  the^e  drilb,  tlie 
apices  of  the  conical  surfaces  are  moved  awny  fn 
the  apex  of  tbr  liolluw  cone  a  sufficient  di~tiinee 
pioduDc,  by  the  iutcrseotion  of  the  i-nrfi»'C4, 
proper  form  of  chisel  point ;  the  aicn  arc  iii<:liTi 
■o  tJiat  the  radiub  of  curvature  uf  the  Kurfaee 
the  oater  end  uf  the  cutting  edge  GOrreejKiiuIi-  with 
that  of  the  hollow  DLine:  and  lEaia  a\n4  du  n..t  lie 
ill  the  BSIDO  plane  but  In  paritlel  planes,  at  i 
diotinoe  apart  greater  than  the  thickneu  of  Chi 
"»eb  of  the  drill,  so  that  n  tangent  to  the  cunicnl 


Artificial  PerfunieB.~Conf<'Ctiimerj  and  r 

f  .lAurers  of  liiiueiin  are  in  the  habit  of  emplovin)' 
various  artificial  pei-fumti'.  which  in  chen'iical 
language  are  such  bodies  us  umylic  valeriannto, 
amjlic  butyratp,  tthylic  butvrate.  propylic  ether, 
and  oiprylic  alcohol.  The  ul'oar  and  flavour  of  the 
■ppla,  the  pear,  the  pineapple,  tho  ntniwlicrrv,  ni  ' 
thuraupberry  can  thus  be  imitated.  These 'iniil 
ti:i|u  not  onh'  Ivniiive  the  necessity  fur  the  u»e 
the  natural  frnitc.  but  are  fur  less  eipelii-ivc.  aiL-, 
besides    having  a  perfect  liniilitudo  with    them. 

tiirm.  Mil.  I'uincare  and  Valldis  have  .ought 
Vi  BnuerUia  whether  those  artifiuialJy  prepared 
|>er£umei  pnsseM  poiaonoua  propertiei  by  in- 
ji'i'ting  Ukeni  under  the  skin  of  animals,  ns  well 
■1'  by  iutroducing  tbem  intf)  the  stoi 
JJ  yji  and  giiineapiBs,  can  withstand  evrn 
iHisv^  uf  these  suUtanoes  when  iiiji-ctr-l  under 
t:ie  skin;  Init  thoe  animals  can  bo  jui 
by  aiiffiuiontly  large  doses,  and  then  the  synii 
tt'l.  in  rapidly.    The  most  oonstant  toxic  ayiuptom 

>iiul)lo  time  by   coma.     These  phenomefia 
'IcHK  marked   in  the  dog  than  the  euinea-pig.    All 
'th?    animals    were    troubled    with  violent  naaal 

llritatioD  and  aneeiine,  and  distreued   breathing 
■wa»  always  evidenced  by  uver-action  of  the  respiri 

tury  mosolea.     An  cxeeeaive  seoretion  of  muoi 

from  the   bronchial  tubes  wna  also  noticed.    So 


f  by  any  oharaeteristi.-  eBeots,  the   chief 

morbid  appearanoea  being  congestion,  swelling,  and 
'dcchjTQoaea  of  the  gaitro-iDtestinul  mncuns  me; 

brine.  The  practical  outcome  of  these  eipe 
.  iDCnts  is  to  sanction  the  use  of  Inlinitesimal  Am 
'auch  u  arc  already  employed  for  artiflcLi)  flavoi 

■_  tag  of  aliments Lanctl. 

.      Oataliwvea.  — Mnars.    Home.    Thorntbwai 
-.  and    Wood,  of  the  .Strand  and   Cheapsidc.  ha 
-imued  a  new  catalugae  of    telescopes,  in  whi._ 
\t:i*re  ace  aome  pages  which  will  specially  intereal 

tiOM   who  are  deiiirouB  of    silvering  specula   for 

tiieiiaelves.  We  have  also  tlie  thirtieth  annual 
.'isKuc  of  Wood's  oatalognc  of  slides,  magic  lantemi. 
^ud   diajolvmg   riow  apparatus.     If  nmalenr  and 

Oilier  ieoturent  or  entertainers  cannot  find  in  thi 
.  O-italo^uo  K  duiuble  collection  uf  slides  for  ever 
.eonceivttble  oocaaion,  they  must,  indeed,  be  hard  tii 

plewc. 

H.  BOTON-DI  finds  that  fats  may  be  saponilied 

by  means  of  sodium  ohloride,  by  paoaing  an  elootric 
-ca.-rcnt  through  thu  solution,  and  u«Tng  suitable 

elvi'trodes.      The    products    obtained     arc    snai., 

flyttroi,  and  tn^  ehlorina. 
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ROYAL  METEOROLOGICAL  SOCIETY. 

THE  usual  monthly  meeting  of  this  society  was 
held  on  Wcdnewlay  evening,  the  lllth  ini-t., 
at  the  Inatiluti<in  ut  Civil  EngineerE,  Mr.  B.  H. 
Scott,  P.R,S,.  president,  in  the  chair. 

Mr.  J.  Hactnnp,  Mr.  A,  W.  Preston,  Mr.  R. 
Sheward,  and  Mr,  W.  B.  Worthinglon,  B.Bo_ 
"  ■  it,C.E.,  were  balloted  for  and  duly  elected 
Fellows  of  the  Society. 
The  following  papers  were  read  :— 
(I)  "On  the  Inliuenec  of  Forests  upon  Climate," 
)■  Dr,  A,  Woeikof,  Hon.Mem.B.M.Soc.  Tho 
rat  step  towards  a  Fcientific  investigation  of 
le  influence  of  forests  npim  climate  was  taken  by 
the  establishment  of  the  Ilavarisn  Forest  meteoro- 
logical stations,  Thia  example  was  followed  by 
"  -  ny,  friince.  Switierland,  luly.  and  other 
As  a  general  result,  it  wah  found  that 

tho  nir  and  earth  tem- 

, _.    .  ___  __. the  forest  as  compared 

with     contiguous    woodless    places:    that    their 
variutii.na  were  less,  and  that  the  relative  humidity 
>Ta<  greater.     Dr.    Woeik<if's    diacnsaion  of  this 
tion  shows  that  in  the  Wi»l«m  jiortbns  of  the 
World  extensive  forifl>t»  matcTinUy  inflncnee 
temperature    of    neighbonring  localititf.,  and 
that  the  normal  inerense  of  teinpemtnre  from  the 
Atlantic  Ocean  towards  the  interior  of  the  Con- 
tinent is  not  only  interrupted  by  their  apeney,  bul 
•'•- ■  caniiB  the  wiromer    t»>    !«  eooler  in  regions 
lied  fnrthcr  in  the  interior  than  thoM  nea-  - 
sea.      Hence,    forests   exert  an   influenoe 
climate  which  dots  nut  ceow  at  their  borders,  bnt 
is  fell  liver  a  greater  or  less  district,  according  ti 
the  size.  kind,  and  positions  of  the  forests.    Fron 
this  it  nntiuully    follows    that  man.  by  ele^rin) 
fareats  in  one  place  and  planting  otiiers  in  nuiither 
ninj  ennstderably  atfcct  the  etimnte, 

l^'l  "Report  on  the  Phenological  Obhervntioni 
for  IBfti."  by  the  Rev.  T.  A.  Preston.  M.A. 
FJt,Met.tiDC.  Ti.evearhaabecnaverydryone.anc 
this  ha*  acted  in  sneh  n  manner  on  vegetation  that, 
althiiugh  tiie  winter  was  mild,  plants  were  very 
late  111  flowering,  and  lusted  only  a  short  time. 
The  bloom  was  often  profuse,  ondna  bees  and  olht 


could  V 


,  the 


.  of  friL 


,    „._..l— the  apples,  fi 

often  spoilt  in  qunlitv  from  the  cnormons  numoei 
on  the  trees  ;  whilat  in  the  cose  irf  wild  fruits  thi 
brilliant  colonr  of  the  bushes  when  in  fruit  woi 
quite  as  beautiful  as  when  in  bloom.  Rut  ut  thi 
same  time  the  dronght  acted  very  prejudicially, 
especially  to  nxit  cro|)>  and  biifh  fruit,  as  well  as 
stmwbenic*.  In  the  ease  of  the  root  crops,  the 
seed  had  great  diflSeolty  in  germinating,  and  the 
weak  plants  were  at  once  overp'iwercd  by  insect 
pests,  so  that  the  crops  of  turnips  were  generollv 
Domplete  failnres.  ^le  insect  pests  also  did  mnnh 
damage  to  bush  fruit,  whjle  the  drought  prevented 
the  strawberries  fr.mi  swelling.    The  cii—  ""^  "  ' 

sillier  to  any  great  cstent,  the  dry  seasoi .  ._„ 

the  land  to  be  prepared .-  and   although  the  straw 
was  ofl«n  short,  the  yield  was  not  unsatisfacto" 
A  general  absence  of  butterflieii    wqm  noticed 
some  places.     In  tho  South  of  England  the  wh. 
butterflies  were  most  abundant  at  one  time,  I: 
the  autumn  butterflies  were  not  so  plentiful 

(.1)  "  Btados  sur  tes  cn'pnBcnlos  rosf's,"  by  Prof, 
R.  Kioco.  of  Palermo. 

(1)    "The    Storm    of    Octolar    l.lth.    IStti, 
Portenkirchen,    Ravaria,"   by  Col.   M.  F.  Wa; 
F.R.Met.Soo,     This   was   the   moat   destmcti 
storm  which  has  oocirred  in  this  valley  since  t 
wintn  of  lg^l-2-J.    The  storm  burst  suddenly 
T  pJD.,  and  lasted  about  half  an  hour ;  bnt  in  that 
short  period  nearly  evcrv  house  was  unroofed,  an  ■" 
it  is  computed    that    in    one  forest  alone  abov 
260,000  trees  were  laid  prostr.ite. 

BOTAL  MICROSCOPICAL  BOCIXTY. 

THE  thiidmeetingof  the  session  was  held  on  the 
nth    inst.  at  King's  College,  Strand,  W.C.. 
A.  D.  Michael.  Esq,,  vico-preaidont,  in  the  ohair. 

Mr.  Crisp  said  that  since  the  last  mMting  a  copy 
of  the  resolution  of  the  eorioty  in  condolence  with 
the  family  of  the  late  Dr.  Carpenter  had  been  tor 
warded  to  Mrs.  Carpenter,  and  a  letter  in  acknow- 
led^ent  received  fixjm  Dr.  P.  Herbert  Carpenter 

Attention  was  also  called  to  some  slidea  presentad 
by  Dr.  Morris,  which  were  mounted  in  a  highly 


ng  the 

the  in- 


medium,  which  by  ao: 
was  imagined  tfl  have  the  effect 
aperture  of  the  objeetive  in  proporl'i 
crease  of  refractive  index,  and  whiob 
described  as  a  new  theory  for  making  objectives  of 
low  aperture  perform  as  well  as  the  modem  wide 
angled  objective. 

Mr,  Swift's  large  photo-micrograph  of  the  toneui 
of  the  blow-fly  wbic^  had  obtnined  the  prise  m^al 
at  the  resent  exhibition  of  t  he  photographiK  society 


Mr.  J.  Mayoll.  jun,  said  that  thi.  phcit/>gr»pi 
.  as  made  on  a  plan  for  which  he  was  partly  re- 
sponsible, having  suggested  it  to  Mr.  H.  HwitI  ir 

ire  likely  to  prnKnce  good  results  than  the  ordinary 

ithod,  in  whieli  the  inereafle  of  sire  was  obtaiaM 
increasing  the  distance  of  the  plate  fivm  iL< 
eyepiece.  The  plan  adopted  in  this  e»e  wis  ^ 
make  an  enlarged  photograph  from  »  small  negative 
obtained  by  a  par^n  lump;  by  this  process  and  bj 
chemiooUy  intensifying  the  enlarged  Begatie'_. 
the  speeimen  before  the  meeting  had  betn  p- 
dncci  and  it  was  one  of  the  bert,  if  not  the  nr, 
best,  he  had  ever  seen.  Mr.  Swift  was,  of  eini» 
entirely  refponsiblo  for  the  aucees*  with  whii*  tl-. 
pTDoess  had  been  carried  out. 

Mr.  Crisp  exhibited  Vc'rick's  apparatni  fir 
.bling  four  pholographa  to  be  taken  of  the  az- 

Mr.J.  Mayall.  jnn.,  said  that  the  intentkiB  f 
nable  four  different  plates  to  beusK. 
so  as  to  give  a  different  length  of  e»pi*nre  in  eari 
or  to  photograph  different  parts  of  the  nx- 
'neet  without  loss  of  time. 

Dr.  Maddoi  said  thatatthereqnestof  hiifei™ 
Dr.  Mercer,  of  Syraoose,  be  had  brought  lu  it 
meeting  for  exhibition  a  series  of  photogriii'  r. 
inked  surfaces  covering  pencil  linoe.  A  M: 
descriptive  of  the  photographs  was  rcoil.  sadi- 
'-oeni  in  illustration  handed  round  fotaiijKf 

Crisp  said  that  a  somewhat  similar  Okt  n 

recorded  last  year,  in  which  a  person  wanted  io  lii 
Rime  words  to  a  bond  which  hod  been  onpasi;; 
irritten with  very  pate  ink;  ne  the  added vod 
*ere  written  in  much  darker  inV.  he  hadlnpiiL 
»vcr  the  original  writing  to  make  it  look  sjii'. 
Biaminutioa  with  the  microsefipe,  however. »i  or- 
ihowed  where  thia  had  been  done. 

The  Chairman  said  that  anvono  who  eisalM 
Ur,  Maddox'i  pliologrnpbs  would  see  that thirmub 
if  the  graphite  were  perfeetlj-  plain,  and  Ike 
.oiild  be  no  doubt  almnt  them  ;  Yjut.  as  a  roli  t' 
Tinfesped  that  he  was  not  a  preat  believer  ia  ik 
evidence  attorded  bv  the  microscope  in  cam  I 
forgery.  So  far  as  his  experience  wBnt,hetb(«!(t 
the  results  obtained  in  this  way  were  by  DDBaa 
to  reliable  as  ooidd  be  deaired. 

Mr.  Bennett  said  that  when  bo  attendtd  a 
moetiuBB  of  the  American  Society  of  Micrampa 
at  Rochester  as  n  deputation  from  their  mOBJ 
leverol  paoerB  were  read  on  this  subject,  aodk 
lelieved  that  the  general  opinions  then  exptwi 
igrecd  with  that  just  given  by  the  chairman. 

Dr.  B.  Ctookshank  rend  a  psmr  "  On  the  Cit- 
.-ation  of  Baoleria,"  which  he  illualrscn  1; 
lomerous  drawings,  and  by  n  series  of  prepaiUf 
ixbibited  nnder  a  number  of  luicrruoopesiDiir 
■nom.  H*  alsDCihibitpd  and  described  a  oolkfin 
of  apparatus  of  the  latest  and  most  approTrica 
-•---lion  for  the  cultivation  of  liftcteria  aadP 
.ration  of  the  media  enipliiycd. 

__,  Maddox  felt  sure  that  aU  present  mnttta* 
liatenedwith  great  pleasure  ta  the  very  intend 
paper  which  they  Jiad  just  heard.  With  new 
to  the  paper  process.  Dr.  Miqael,  of  Parii.™ 

linted  out  that  there  was  a  certain  objectii** 

och's  method  in   the  ca^ea  of   those  organiM 

hich  required  along  time  for  their  growtkia' 
which  It  was  known  did  not  develop  for  tt  i(« 
twenty  days,  during  which  time  it  was  nonp* 
ible  that  they  wonld  be  overspread  by  ofc 
irganisms,  and  consequently  the  original  nliiT> 
.ion  would  be  lost.  Dr.  Hessc'H  arrangemeiii  r' 
drawing  air  through  a  tube  was  one  wbid 
Chonght  they  wonld  recognise.  Marty  of  fc 
Fellows  woiUd  recollect  that  eume  time  afol' 
exhibited  at  one  of  their  meeting  anai'roscufti 
aspirator  for  this  purpose,  from  xvbich  the  6tf^ 
one  differs  only  in  the  length  of  tubas.  Heihi^ 

ideas  in  this  way;  but  though  he  did 
all  object  to  anyone  copying  any  of  his  owao* 
■:rivances,   he  thought  it  ought    not   to   be  i» 
rithout  some  kind  of  aeknowiedgment.    He«A 
inly  express  his  own  thanks  to  Dr.  CronkshaBk  If 


the  subjec 
Mr,   F. 


lid  that  roference  had  lira 
made  t.i  ilaciUm  Ali-ti.  and  it  might  1. 
to  know  that  even  in  the  case  of    the  hoe  itself  » 

E'culiar  growth  was  found  in  thcbodvuf  llslB'i 
ndoubtedly,  it  did   arrange    itself  'in  that  pt'- 
ciilnr  lined  way  that  had  been  mentioned. 

Tlie  Chairman  said  they  mnat  nil  f  cpj  irrMlll  = 
debtcd  t.>  Dr.  Crookshank  for  his  paper  ni.m  *« 
was.  [JorhspB,  /S»  niiorosconicnl  sn)iit>rt  of  It*"* 
It  was  espeeiullj  gratifying  to  them^-^lwK* 
subject  dealt  with  bv  a  gentlemBn  who»»* 
only  such  a  thorough  master  of  it,  tnit  ■  "  " 
possessed  so  fiue  a  collectiun. 

Mr  Crisp  mentioned   thM    Dr.    Cwkih*?- 
embodying  Qis  ideaa  ""  *»■ —         -  - 
which  would  appear 

Mr,  RolMirtsm'a  noi 
Bnrnal    l^rd"    waa  i 
at  the  ootd  about 
•plrit  (to  over  pTOi 


— '"r  ~ 
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Iransferrcd  to  a  B  pet  c 
f>i  potuh  for  nix  dnya,  i 
prooeu  of  hirdsning  ti 


thoronghlv    penctn' 

Iiece.  The  procttt 
7  truuferring  to 
then  to  Btrong  fo 
when    the    cord 


Pui 


«nt.  Halation  of  hichromntt 
Esre  being  taken  during  thi 
:•  remtive  wjtb  a  raiar  thit 
t<i  illaw  the  solution  U 
til  the  interior  o(  each 
if  hnrdoning  is  mmpletec 
»k  fpirit  ftir  two  days 
btt-o  or  three  mora  cIbtb 
be  kept  till  wanted  foi 
.  »  of  tliB  cord  are  utainad  befcre 
^.  ..^^x.  .,„  made  liv  joaking  for  twelve  honni  ii 
Holiition  of  good  piurocinnlne.  washcl  in  w. 
spirit,  and  sosked  for  a  short  tims  in  absolnt« 
»lcohol,  which  should  ba  nscd  to  wet  the  rator  ii 
(intting.  The  rections  are  eleaned  in  oil  of  cIotos 
»nd  mounted  in  daminar  ramish  or  Canada  halsBn 
<disK>lTed  in  ben»Je  in  the  uanal  way.  I  havi 
tried  most  of  the  method*  reoonunended  in  thi 
teit-bouks  for  demonstrating  the  strnctnre  of  (hi 
apinal  cord,  brain,  ganglia,  ic,  and  find  thatnom 
It  the  methods  reoummendad  bring  out  the  praoassei 

''~" '^' -0  traca  the  cell  process  sl 

kin^  in  the  piorooarmine 


well  « the  method  <.f 

before  outtingj   and   .„„.o    «  nu 

flamaging  tho  sections  after  they 


littU 


It  of 


liable  to  depart  in  the  fo 
-    the  nerve.    Home  of  thi 


can  be  washed  utt  from  the  raior  to  the  slidf 
cleared  with  oil  uf  elc.ves,  and  laonnted  in  damma 
v«miih  or  balsam  din'olved  in  beniole  in  th 
nsnalway.  It  is  very  difficult  to  nrocnre  good  picro 
Carmine  in  this  country.  The  liertlhati  have  me 
"jo  "■''"''"1  ""tly  made  from  MM.  HousseaL 
*nd  Son,  Paris.  The  only  objection  to  the  bichro- 
__.i  .^  j^  thiit  the  solution 
of  small  specks  among 

Mr.  Meitesj  note  "  On  a  Xcw  Highly  Refractive 
Medinm  for  Mounting  "  was  read,  tie  sobstanco 
employed  bomg  a  luixti.re  "f  one  part  arseniu  t< 
6*e,  SIX,  or  seven  patU  of  lulphur. 

Mr.  Uisflhitc  rvjuj  a  papiir  ■■  On  the  Pulvillua  ol 
the  Bee,  illuatratinB  the  .ul,ject  by  a  drawing  or 
the  black  board.  He  ulsii  called  attention  Ui  i 
notch  found  upon  the  Jck  of  tiie  bee,  and  eipLuned 
what  he  conaidered  to  be  its  use  as  opposed  to  the 
fti^anations  given  bv  some  other  observers. 

Mr,  Bennett  said  that  it  had  been  sUted  by 
•ome  writers  lliut  this  p.irt  of  the  bee  was  naed  foi 
opening  the  anthers  of  flowers  so  aa  to  net  at  the 
pollen.  Culd  Mr,  Cheshire  say  from  his  enne- 
nence  whether  this  wns  so  !■  '^ 

Mr.  Cheshire  said  he  had  no  knowledge  of  tht 
Tact  from  his  own  obaervations 

Mr.  Benne 


,,-;---;-- g  prevailed  in 

,-,>  — ie  oT  the  Jiymoaoptera. 

Mr.  Cheshire  said  that  in  the  case  of  tho  bee  it 

certainly  was  so,  as  the  stomach  was  always  found 

•     to  contain  pollen.    The  oueen,  before  matinit,  also 

■  Je^   upon   It,  hut    after  she  had   mated  she    was 
red    with   a   peciUiar  glandular  secretion    hy  the 

-  workcra.     Thw  was   found  to  he  a  highly  nitro- 

Knous  food,  and  under  this  diet  the  qneen  rapidly 
a^aod  in  weight  from  U  grain  to Ji  grains.  The 

-  workers,  however,  all  fed  on  pollen. 

The  Chairman  said  that  the  gradual  raising  of  the 
^    Pnlvillns,   as  described   by  Mr,  ChEshire,   was    a 

-  tolerably  widenprfad  matliod  amongst  the  Acari ; 
in  many  instaooea  it  was  so  large  in  piuportion  tu 

.    the  siie  of  the  eceatnre  that  it  would  probably  be 
.    quite  mipoMibie  to  lift  it  olf  straight. 
,         Mr,  Cheshire  asked  if  the  form  of  pleating  was 
.    feneraUv  observed  in  the  case  of  the  Acari? 
The  Chairman  said  it  wa«  not  so  in  all  case 

^  m  some  the  folding  was  much  the  same  as 
;   sloaed  fan.  and  the  opening  out  was  similar  t 

-  W«y,  in  whioh  such  a  fan  might  be  opened  o 
.   Terticalpresanre, 

Mr.  a-isp  read  a  circular  which  had  bee 

_    wived  from  America,  ejplaining  the  olijecta 

~    JOW    of    the    Klitabeth   Thompson    eadow 

■  Jfa.  J,  W.  r.rovcs  exhibited  some  moi 
^  ••"tiona  cut  h^- the  large  Barrett  miorotome,  si 
^,   at  the  preceding  meeting,  and  described  in  thi 

..  aainber  of  the  J(mmai.    The  sections  were  n 

■  thin  aa  it  was  possible  to  cut  them  :  but  wer 
bibited  to  show  how  large  good  sections  cou 
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THE  Dun  Eoht  Circulai-,  So.  103,  contains 
the  elemeuto  and  an  epbemeria  of  Bar- 
nard's new  txnuet  calculated  by  Dr.  H.  Oppen- 
heim  from  an  ob»ervatioa  made  at  Berlin  on 
the  .".th,  and  two  othera  made  at  Dreiiden  on 
the  Tth  and  loth.  T  =  ]SRl],  May  li'14:ii; 
BerlinM.T.;  ir- gj  11ii-;il-57"  ;  Q  6li°  2?  1 2" ; 
i  m'  8'  7",  mean  eqninoi  IH."*™  ;  log.  a  y'74184. 
The  ephemeris  (or  Berlin  on  t^  loUowing 
midniglits  reada  : 


Dce.ae,   1 


RA. 


The  brightDCBti  taken  an  a 


ity  D 


The  Dun  Echt  Circular,  Xo.  1(14,  oontaina  an 
announcement  tliat  Mr.  J.  E.  (lore,  of  Beltro, 
BalIy«odare,  Ireland,  fonnd  at  Uh.  2Um,  p.m., on 
the  13th,  observing  with  a  biaocalar.  a  reddish 
star  about  6  mag.  and  about  20'  follow- 
'°By  C'>1)  OrioniB.  Xot  flnding  it  given  by 
Harding,  Lalande,  Heir,  or  Birmingwim,  Mr. 
Gore  anapecta  that  it  is  either  a  "  new  star  "  or 
a  remarkable  variable.  On  Dec.  IS  Dr.  Cope- 
land  and  Mr.  L.  Becker,  at  Dun  Boht,  found  it 
of  the  i'*i  mng.,  nnd  of  an  orange-red  colour.  It 
has  a  very  beautiful  banded  spcatrum  of  the 
3rd  ty|)e,  7  dark  bandii  being  readily  distin- 
guiahed  with  tho  pri^ra.  ITie  bright  intervals 
Boem  full  of  bright  lines,  especially  in  the  (jreen 
and  blue.  Tho  mean  plat*  for  IHS.^,  is— R.A., 
"i.  4Hm,  r.Sls.,  X.  Dec.,  ill"  <J-\:  It  ia  not  in  tha 
inn  mape. 

Mr.  O.  T.  Sherman  Biinounoefl  in  the  .iMrr;. 

H    Journal    i>f   ^icnrr    the    discovery  of  no 

wer  than  fifteen  bright  lincii  in  the  fpcutmni 

of  Uamma  Ca»<iopeiiv.  and  aevontocn  in  that  of 

Beta  Lync,    Mr*   Rberman  states  that  he  has 

found     bright  lines,    Hometimes    in  considcr- 

"     number,    in    the   spectra  of  many  other 

—  a  diifOovcri-  which  will  be  deemed  im- 

IMrtont  when  verified.  The  appearance  of  bri((hc 

lines    in    ftcUnr   ajicctra  Ik.  however,  readilir 

aatumed    under    certain    conditions,    and  Mr, 

^ihernuui'fl  oiiservatiouii  require  corrolioration. 

The  death  of  Sir  Frederick  J.  0,  Evan--.  R.X.. 

.U.S.,  Inte  hydrographer  to   the  Admiralty, 

occurre<t  on  Sunday  lost,    Tbe  deceased  was  iii 

his  list  year.    In  conjnnction    with  the   late 

Archibald  Smith,  F,R.S.,  he  published  in  IfiCli 

the  "Admiralty  Manual  for  Ancertoining  nnd 

Applying  the  Deviation  of  the  Compaae,"  which 

~~aa  translated  by  all  maritime  nationn. 

The  death  is  announced  of  Mr,  Edwin  Ormouii 
Brown,  Bsaistant  chemist  to  the  War  Depart- 
ftt   Woolwich  Ameonl,  where  for    thirty 
he  had  lieen  0(tively  (-ngagcd  in  the  de- 
velopment of  the  manufacture  and  utilisation 
of  gun  cotton  and  dj-namitc.    Mr.  Brown 


a  futore  meeting.  The  secretory,  Mr.  A.  H. 
Breckenfeld  exhibited  double-atained  sections 
of  the  petiole  of  Eutalvplni  ginbulut  by  polar- 
i)HMl  light.  He  also  anowed  the  very  eaaily- 
conatructed  microtome  by  meant  of  which  the 
sections  had  been  cut.  In  thiH.  the  object  is 
imbedded  in  a  ping  of  paralBn  inserted  in  a 
abort  gloaa  tube,  which  is  sunk  iata  a  b]o:.'k  of 
wood.  The  plug  con  be  very  grndoally  niiHed 
by  means  of  a  Urge,  blunt -pointed  "  screw- 
eye."  which  enters  the  glass  tube  from  beneath 
through  the  bottom  of  the  block.  Two  glass 
slips  arc  then  cemented  to  the  topof  the  block, 
on  either  aide  of  the  tube  and  Bush  with  its 
top.  and  by  means  of  a  keen  razor  sliding  over 
these  smooth  anrfoce*,  very  thin  soctiora  can 
be  oaaily  and  qnickly  cut.  The  expense  of  the 
appanitnti  is,  of  oourac,  merely  nominal.  A 
well-mounted  slide  of  a  species  of  ClarUphora. 
one  of  the  marine  alga',  was  shown  by  F.  L. 
Howard.  The  specimen  wa4  found  growing 
with  other  ulg;i'  on  the  piles  of  the  FnciSc 
Mail  Dock,  which  is  quite  a  ^ood  collecting 
ground  for  the  cryptogamic  botanist.  Amongst 
the  ei:hibibs  of  the  evening  was  one  of  Iiord 

;,    Oabome'a  liiatomcscopef,    forwarded  by 

H  in  ton,  the  manufacturer. 

t  a  meetiog  of  the  Royal  Physical  Society, 
held  laxt  week  in  Edinburgh,  Prof.  Co*ar 
"Iwart  contributed  an  interesting  paper  oti 
Tho  Hatching  of  Herrinff  in  Deep  Water." 
After  referring  to  the  importance  of  the  hfirrinj; 
fixbcry  as  a  Scottish  industry,  the  .luthor  pointed 
out  that  wo  are  still  ignnraut  of  tlir  hitbils. 
food,  and  miptitioii  of  most  of  the  foi-il  GabO", 
and  knew  still  lens  of  the  spawn  and  tbe  time 
of  spawning,  and  hod  almost  everything  to 
learn  as  to  the  distribution  of  fish,  nnd  as  to 
the  most  economical  means  of  preserving  those 
not  reqnired  for  immediate  consumption.  In 
IHIO  only  110,01)0  barrels  were  cured,  but  in 
'""  the  number  hail  reached  the  wonderful 


of  1.4H0,U( 


The  ii 


■,bnd 


i  i;nth 


NuM  new  Fellows  were  elected  and  propose. 
■nd  Prof,  H,de  Lecase-Uuthiers  wos  also  eteote 
■■  an  Honorary  Fellow  of  the  Society, 


A  Powerful  Hnmoatatic.  ~  A  curious  and 
iateresting  discovery  is  reported  to  have  lieLTi 
aasda  in  Coliunbia,  which,  if  conlinned,  will  be 
-.  vKlnablo  to  surgooos.  A  shrub,  whiuh  ia  called 
[  Ibwa  "  aliia,"  eiudes  a  juice  whioh  is  so  powerful 
L  •  luMwtaUo  that  wh«D  a  knift  is  meaied  with  it, 
r.:uid  DMd  nv  tfoMag  ptuiWML  the  Un»t  veuela 


year. 


With  reference  to  a  paragraph  which  ap- 
peared in  this  column,  p.  2<J7,  "AnOUl.^ul 
Bcriber''and  a  memWr  of  the  medical  stuff  c_ 
the  Poddiugton  Hor-pital  for  Children  informs 
us  that  Miss  Prideaux  conld  not  have  con- 
tracted diphtheria  in  the  execution  of  her 
dnlies  at  the  hospital,  as  a  ease  of  that  disease 
has  never  been  admitted  since  the  hospital  was 
opened. 

The  annual  couverHasiono  of  the  Am« 
Mcebauical  Society  was  held  the  other  evening 
in  the  rooms  of  the  Society  of  British  Artists, 
which  were  brilliantly  illuminated  hy  tho 
Al bo-carbon  light.  General  Clark  exhibited 
some  splendid  specimens  of  ornamental  tun 
Mr.  lloltzapflel  and  -Mr.  Evans  had  each  a  good 
show  of  lathes,  ic,  3Ir.  E.  Jl.  Dale,  F.S.So., 
bibited  his  prize  coil  electric  machine,  and 
r.  Lee  showed  the  Lee-Chaiter  electro-motor 
(Jh.p.)  at  work  driving  hia  planing  attach- 
;  for  lathes.  It  is  ho[)od  that  the  society 
soon  be  in  poasession  of  a  workshop,  a 
library,  and  improved  machinery.  A  new  list 
of  members  and  a  number  of  the  Journal  will, 
is  hojicd,  be  issued  early  next  year. 
At  the  meeting  of  the  San  Francisco  Micro- 
scopical Society  on  Nov,  'ITi,  a  discnssicn  arose 
rolatiie  to  the  hahitii  and  life-history  of  the 
puiu-weevil,  Hitn^tAi'mi  ijriiKiirhir.  Some  in- 
teieating  facts  were  mentionral,  and  the  anhject, 
which  is  of  comtDercinl  as  well  bh  scientific 
Interest,  will  probably  be  s[ieciall7  token  np  at 


of  oott. 

.B  of  capturing  had  been  increased  enor- 
mously, but  large  numbers  of  immature  Gah 
d  liei^ti  sent  into  the  market,  oft«n  scarcclj 
for  food.     A    matter    of    even  more  vital 
portance,  however,  than  tho  i^iie  of  the  fisb 
eB]itiircd    was    whether   the    off -shore    shoals. 

■oald  disappear  or  dimini.-h.  as  had  been  the 
case  with  tho  inahow  shoals,  it  they  were 
annually  invodeii  with  iargo  fl.ihing  fleelpT 
In  this  connection  Prof.  Ewart  [lointed  out 
tliat  if  the  eggs  were  capnlile  of  hatching  in 
dt-ep  water -say,  in  from  sixty  to  n  hundred 
fathoms— almost  any  of  the  many  grnvtl- 
coatcd  bankn  of  the  N  orth  Sea  might  serve  at 
spawning  beds.  After  detailing  variouseipcri- 
nicnts,  he  said  the  only  ditferenee  between  the 
hatching  of  herring  ova  in  dcfp  and  sbalJow 
wat*r  was  one  of  time,  and  thoy  might  now 
safely  conclude  that  if  herring  deposited  their 
eggs  in  Hoitahle  ground  in  any  depth  of  water 
not  exceeding  a  hundred  fathoms  they  would 
undergo  development, 

31.  .Joseph  Bortrand  was  received  as  the  -jth;- 
ccssor  of  the  late  "J.  B.  Dnraos,  in  the  jrf^r- 
putunl  secretaryship  of  tho  Acwlemy  of 
Scieiice:^.  in  the  presence  of  a  large  number  of 
distinguished  savants,  many  of  tbcm  citn- 
genarions.  Bud  amongst  them  the  rtneratle 
Chevrcul,  who  in  a  few  months  will  coroplfle 
hia  hundredth  year.  His  features  bear  tbe 
marks  of  senility,  but  he  is  bate,  and  liis 
intellect  ia  scarely  impaired,  while  his  heaiir.g- 
ia  eioellont. 

The  Lucigen  is  tbe  name  of  a  new  lighting 
apparatus,  which  prodaci!S  an  illuminatii-g 
gas  by  forcing  air  through  cn^iote.  It  I'  tho 
invention  of  Messrs.    Lylo    and  Hnnnay.  ar.d 

insists  of  a  cylindrical  vessel  capable  of  con~ 

ining  -JO  giulons  of  heavy  hydrocarbon  oil. 
Air  under  a  moderate  pressure  is  condacted  M 
.■linder,  which  is  fitted  with  a  apecial 
bumt'T  having  two  tubes,  one  within  il.e 
other,  leading  up  to  it.  The  inner  tuho 
dips  into  the  creosote,  and  the  .preu'ure 
of  air  on  tho  latter  forces  it  np  the  lube.  A 
])Ortiiin  of  the  air  tinils  its  way  to  the  iiumcr 
through  the  annular  space  between  the  inner 
~  uJ  outer  tubes,  and  the  air  and  nil  combining 
L  tho  bnmer  form,  when  ignited  by  a  match. 

Hamo  which  gives  a  light  that  is  ni>efnl  for 
general  working  purpoFCsi  over  a  mdiua  of  130 
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to  100  jkrdt.  The  proportiona  tued  to  form 
tbe  pioper  IMit  are  fonr  of  ait  to  one  of  oil 
bj  Toluaie.  The  Ladgea  lua  been  used  at  the 
F^rUi  Bnige  Work*. 

Dr.  Dnjardin  BeaumeU  believes  he  has  record 
«f  »t  lewt  one  cose  of  Bpontajieona  hydro- 
phobia, Bad  Pasteur  agrees  with  him,  an  rabbits 
inoculated  irith  portions  of  tho  tnednlla 
ablonguta  of  the  patient  exhibited  the  usual 
agiapboaia  of  poisoning  b;  the  Tiras  of  rabies. 
J[.  Paatenr  is  inundated  with  applicationa  for 
beatment,  from  persona  bitten  by  dogx.  and 
caoenUy.  on  one  day,  inoculated  no  fewer  than 
tortj  persons  with  the  att«nimt«d  viru'^. 

A  new  fire-damp  indioafor  has  been  devised 
by  M.  Lechien,  of  Mons.  It  consists  of  no 
iudiarabber  ring,  tbe  internal  circumference  of 
-vhichts  pierced  with  holes.  Thisisallowedto 
beoome  iafiated  in  a  snspeoted  locality,  and 
'  when  it  i-t  plaoed  round  a  safety  lamp,  a  very 
■Ught  compreeaion  tends  tlie  gs»  into  the 
interior,  and  its  character  is  indicated  by  tbe 
-.ftlteiation  produced  in  tbe  flame. 

The  great  gas-engine  case,  after  Risteejiilays' 
battle  in  the  Law  Conrts,  has  ended  in  judgment 
for  the  plaintiff,  Mr.  ilnstico  Pcar«oii  deciding 
'that  in  Dr.  Otto's  engines  tbcie  is  m  the  time 
jif  ignition,  a  mixtare  heterogeneous  and  not 
homogeneous,  that  it  has  exactly  the  effect 
claimod,  and  that  there  is  no  anticipation  of 
Dr.  Ottc's  discovery  and  invention  —  con- 
^Mqucntly  that  his  patent  of  1K7G  in  valid  and 
gaod- 

Atatic  electricity  produced  by  a  i.'arn'  ma- 
cfaine  has  been  nwd  in  Spain  as  a  remeily  for 
wnblyopia  fhhmt,  ae  opposed  t«  clear,  vniion). 
produced  by  nicotine  and  hyi-teria.  The  ■ni?- 
ocptibility  of  tbe  patient,  especinlly  in  tte  case 
nt  wom'u.  should  be  carefully  te.stvd. 

Dr.  W.  Otto,  of  the  Sorth  Genni.ri  -teamer 
Sm\,   has  tried  cocaine  for  sca-.-^icli':'.'^-'  uiih 

Mr.  Elliot  Stock  bos  just  published  a  u-nrk 
entitlei  "Kewton  :  his  Friend:  and  Wk  X:eoe.' 
by  the  late  Augostus  de  Horgnn.  eilit<^5  by  hi^? 
wife  and  by  his  pupii  A.  C.  ERnyacd,  1:  con- 
tains a  w^-deal  that  will  interest  sLndenlrt  of 
biogFa^hiical  history,  but  is  especially  noticeable 
''Oroatue  in  it  De  Morgan  clean  the  character  of 
StwUm  from  any  stain  which  may  be  thought 
to  attach  to  it  from  contemporary  remarks  on 
the  relatJouB  between  Charles  Montagne,  Earl 
of  Uaiifai,  and  Catherine  Barton,  >'awton> 
'  nieoe.  De  Morgan  gives  good  reasons  for 
balieving  that  Miss  Barton  and  Lord  }[alifiix 
iwcre  privately  married. 


irSEFUIi  AJD  BCIMTIFIC  BOTES. 

lADtKnln,  a  Peruvian  Ajxtlpyratic. — .^  net 
intipyretic.  which  is  raid  to  be  luperiar  tu'iiiiiiine, 
hM  twen  found  bv  Drs.  Negiete  aad  ituiza,  of 
Peru,  in  a  South  American  plant,  Lanls-- 
Braiilienai,  According  to  £1  Cvrrro  yfliMii-iuii 
the  olkaluid  Imtlitnin  hss  been  adminiatered 
tbiity-two  uilicnti  siifferlng  from  fevers  nf 
differenat  kinds  and  jiegrees,  witb  aatitfaflorv 
lesulti.  It  is  said  also  to  be  better  biirne  by 
delicate  "tomacha  tban  ,quinine.  The  dose  reeom- 
mendod  in  one  crnia  and  a  half  every  two  hours, 
but  M  mueb  a>  half  a  drftchm  may  be  givcnilMring 
the  tveaty-f  our  bears. 

BoTME  aa  an  Intern*!  Dialnfectant.— In 
the  I'alo-  Malicnlf.  Dr.  Cyon  continii.i  li.u  -tate- 
aient,  tnadely  Daaias  in  ]8T8.that  1,i>rii:;  i-  p04- 
MSHed  of  moat  valuable  antiseptic  po.vers.  Itide- 
'      "      It   Ha  value  for    the  pre*<>ri  ;i;iiin  nl 

tw  employed  intcrnntly  til  watil  off 
ip'MeaiiefL  It  may  be  taken  for  miinthu  ivr  yesr^ 
*:ti.  iapuuitT,  and  constitiitea  i  vidii^.til?  pruphy- 
'actJc,  Dr.  Cyon  states  that  it  is  a  rcmurkabli 
f^iritUkat  in  all  epidemics  of  cholera  the  wcirkmei 
'a  boracic  acid  facteries  have  always  esraped  th< 
dirciM.  The  usual  doae  is  five  or  si^  tTamuiei 
(7-'i  bu  'JO  ga'ma)  daily,  taken  for  an   inileiinite 

•■t  the 


LETTERS  TO  THE  EDITOE. 


?::.!r4'. 


"  F,R.A.a"  (letter  2flI0»), 
ousdon  eqaatoresl  ia  GAio, 
fen,  Hnnieh,  imd  the  focsl 


.lUrt.]-!*-  reply  I 

[>biGct-glasa  ia  by 
length  74in.     Both  Fi      . 
were  picked  up    with   a  tow-puvrer    eyepiece  by 
Hteinheil ;  power  27,  diamcttr  of  field  1°  -iS-, 
Tfaia  ia  one  of  a  aet  of  apecially-a>natTucted  low- 

r:ii>er  eyepieces  by  Steinheit,  which  hui-e  been 
indly  lent  for  trial  here,  and  Mr.  Peek  hna  made 
most  careful  trial  of  them  in  comparison  with 
-ther  ordinary  lotr-pon-er  eyrpieces.     The  one  here 
mentioned  appears  peculiarly  wispted  for  the  ex- 
Btion  "f  very  faint  nebulous  objects,  and  is 
ta  large   field  well   auited  for  sweeping  for 
ts. 

e  obacrvationa  of  the  nnclens  of  Fabry's 
tare  a  proof  of  the  quality  of  the  -1^  o,K,  used 
,  P.R.A.S.,"  as  this  nuclcna  ia  very  amnll,  not 
mnch  above  12th  magnitude,  and  !  aoi  niit  sur- 
prised he  could  nut  find  Bamird*B  comet,  fur  it  ia 
coasidernblyfuiater  than  Fabry  a.  It  waa  observed 
here  on  December  KCh,  ath.  and  10th. 

Tbe  observations  Mr.  Garbett  wishes  for  (letter 
25110)  were  in  tliis  instance  impussihle.  A  10th 
magnitude  star,  tlumgh  distinct  enough  in  a  tele- 
leope  of  this  apcrtii         »  .      - 

mlBciontly  bright  ft 


plies  with  still  greaU 
object. 

The  comet  b  \SXi  ( 

in  October  Ith  . 

dly  ove 


It  the  ai 


s  the 


inity  of  1 


iii>ks),  was  observed 

iide  atojv,  when  hu< 
tie  matter  thnt  t.h. 
■t.theonly  eHe 


Alffin. — .Mgin  is  the  residual  prnl 
preparation  of  iodine  from  certain  m.inni;  ;i  lan; 
the  wet  method.     It  resembles  albumen,  with  t 

pti'm  that  it  is  not  coagulated  by  heat. 
_.-ii>  alciaatea  with  metals j  the  alkolin-  ~ 
earthy  alkaline  algini 


formii  alciaatea  with   metals, 

"     "  "_"  luble,  butlbe  o 

iii«oluhle!  The  double  alEin»te>.  are 
at  preparsttOQ,  and  almost  all  of  tiiem  very  ^oli 
Al|[tn  BIS  some  alimentary  value;  it  may  be 
in  plaee  of  gum  arable  in  the  prep.i.vi'ior 
various  djet#tie  and  medicinal  pieduct:i. 


'ry  alight)  being  t! 

appear  quite  so  neatly  dflinrd  as  when  seen  or 

the  dark  sky.  C.  Orover 

(AssisUnt  to  C.  E.  Peek,  M.A,  F.R.A.S.). 
Rousdon   Observatorv,    LjTue   Regi*. 
Dorset,  Deo.  18. 

THE  NBW  COKZT. 

12JI,17.1— I  LEARN  from  Mr.  Grover  that  tbi 
.jmpariaon  of  tho  atar's  spectra  vraa  not  posnihli 
last  week,  neither  oomet  nor  star  being  bright 
enough  to  have  speotra  examined;  but  ever"'"" 
powerful  spectruecopea  have  existence,  say, 
SO  years,  nearly  every  comet  has  been  seen  t 
before  atara  up  to  the  6Lh  or  ,ith  magnitude.  .... 
out  any  observer  being  ready.  That  any  part  of 
any  comet  itself  should  bo  bright  enuuch  to  aftord 
a  satiafactiiry  spectrum  was  hardly  credible  till  Ui 
Hngpins  nsBurea  us  it  was  done.  But  what  oai 
any  information  leamt  that  way  be  in  ci>mparisiii 
of  this 

an  additioi 

loapbere  are  asi __  .     _  _ 

e  the  effect  of  thousands  of  miles  of  i 
pa. 

Dec.  15.  E.I..  O. 

STAS  DISCS,  fto. 

[251!«,]— I  DESIBE  to  draw  attention  to  the 
question  whether,  given  a  perfect  parabolic  mirror, 
the  oDt  and  in  focua  discs  aa  seen  witb  an  oirliuarv 
Hnygheniau  eyepiece,  would  be  alike  or  different? 
It  nppesra  to  me  they  would  be  different.  In  the 
eyepiece  the  epherical  aberration  ta  only  lessened 
and  nut  removed  by  the  use  of  two  lenses,  and  the 
result  ia  the  same  as  if  a  aingle  lens  were  iiaed  with 
leas  aberration  than  ordinary.  In  conaidering  the 
matter,  then.  I  treat  it  as  if  the  eyepiece  were  a 
in^le  lens  only.     It  seems  to  me  that  a  lens  upon 


in  the  leas  to  Tiew  in-ftms  dia^  w»  W*e  a  cpy 
rergliig  baBB,  and  what  wa»  b  uetfKt  nnaotMBia 
lormer  oaM  b  no  longer  so.  It  is  •an' to  m  that 
ThenU]efa«n»al  mmorcwtaoide*  witOMBba  <A 

cwatDreofSntoonraxntrfacvof  lens,  ■ 

win  IBM  fint  tmOuoe  nnaltersd,  a-^  -'^- 

wfnoadybepi-'-  -'-'"^ — " 


the  ont^foon'a  disc,  when  viewed  with  ordinaiy  (^1- 

piece  of  convex  lens«»e«iy. 

In  reply  to  25113,  I  am  not  aware  I  aaaertel  I 
iw  Cassmi'B  division  with  Sin.,  or  the  crape  lisf. 
will  try  when  Saturn  in  in  my  atrip  c4  sky ;  M 
do  not  expect  to  see  it.     At  tut  othei  nideBeai 

Mr,  Proctor  saya  Sin.  will  abow  it.      I  stkk  to-tk* 

imsgination  being  requiml  ae  well. 


perfect  for 
lability  in  lb  its' 


Is  there  any  sospicion  of  vai 
__ntreof  yiV37?  I  have  « 
very  plain  ;  at  most  times,  not 

Is  there  not  a  mistake  in  Webb..  .    .  -^,    ^. 

Uaitethmag,,  lath   lOth  and  t>th  :  theGthsuf. 

iving  ]5th  at  i-!i~.  The  Rtk  tus^  ia  ttottlcf 
_  1  22-2,  which  is  the  0th  mag,  star.  _  I  spent  saw 
time  trying  to  reconcile  the  data  wlth_the  aUn; 
bat  could  not.  "•= 


VKWTON  AHS 

[■2SI39.]— Is  a  work  written  by  the  lateAugwta* 

De  Morgan,  and  just  now  published  (•'Sewto<i.fc» 

Friend,  and  bis  Niece  "),  occurs  a  pasMge  whid  ■ 

~    Irving  of  the  widest  publieitv.  as  ahowinglua 

n  a  giant  intellect  like  Kewtun'a  suSeredds- 

oration  after  accepting  oSce  nnder  the  Crna 

At  the  age  of   fifty,  the  high-priort  of  adnw 

fonndhimself  theinmatenf  acoll^,  and,bBtfii 

he  generous  patronage  of  afrietiil.  hewonldhaw 

icdwitbin  its  walls.     And  wh«v  should  s  UA 

Eest  of  science  have  lived  and  died?  At  Of 
at?  Very  few  sacrifices  were  m>de  to  scisBft 
afber  Sewton  came  to  London.  One  year  of  hi 
Cambridge  life  was  worth  more  tohi^  pbiloscfihifal 
repstation  and  utility  than  all  his  long  oSciil 
career.  If,  after  having  piloted  the  cuuntrv  aafcjj 
throiigb  tbe  very  diMcult  and,  av  aitme  tooa^ 
impossible  operation  on  tbe  coinage,  be  had  n- 
led  to  the  University  with  a  lundsome  pensis!, 
hia  mind  free  to  make  up  ngain  to  the  'Iki- 
la  lady,'  be  woold,  to  use  hi"  <nra  woida,  kin 
tnien 'another  nnll  nt  tbe  moon";  and  we  sonr. 
Clairaot  woijd  have  had  to  begin  at  the  pointftlP 
which  Laplace  afterwards  began.  Newton  wssrt- 
rocwed,  the  high-pTieat  of  science- was  translatidts 
the  temple  of  Mammon,  at  the  time  when  the  M- 
fertatifJ  tlalcnlus  was,  in  tbe  hands  of  Leibain 
and  tbe  Bcmouillis,  beginning  to  rise  into  hi^ 
slwics.  Had  Newton  remained  at  his  post,  KO- 
iis  nc^ing  but  ideas,  the  mathematical  tcwuB 
r^4it  have  csined  a  Centura'  u£  advance." 

Stella. 

MICBOSCOflCAX  — OS'S     XOUmTIHS- 


DD  uE  the  best  way  te  |i 
iduiIb.  VarioQs  uasa  a 
a  tbe  difficulty.     In  alli 


[■JoI4l.]— The  December  Biimber  of  the 
of  tbe  Boval  Microacopical  Society  dfvnb 
space  to  the  consideiatiOD  of  the  bei 
rid  of  moisture  in  dr 
suggested  for  overeomiiw 

tbem  there  is  a  great  deal  of  traable.  aon  im 
result  is  uncertain.  I  briiavethe  best  wav  to  snsl 
moisture  ia  to  proceed  ns  fullowa : — itdt  MM 
hard  CaoRda  balsam  and  fix  the  cover  gla»  wilt 
it.  There  being  no  Hiuiidto  evaporate,  noBOi- 
ture  can  get  into  the  cell.  The  balaam,  when  ksid. 
can  be  coated  with  brown  cement,  and  then  wba» 


rhicb 


t  of  a 


this  position,  the 


mg  oeam.    ouppose.ui 
is  perfect ;  on  poiUog 


rf  the  glass  ia  clean  and  drv.  there  is  no  need  of  aV    i 
farther  coating.      I  have  had  several  failares  ma 
Hrunswick  Uaok;  bat  as  some  of  my  slidHhtrc   I 
not  needed  a  seeoad  coating,  I  pat  them  doBi  *•   J 
neglect  of  proper  precautions.  1 


BSBBY'S  FATSITC   TOOL-BOCSBK 

[2-')Hl.] — I  HAVE  Been  nmneroos  articleas^ 
sil-holders    in  the  back  numbers   of  thu  I* '^ 

_'be  tool-boldera  describe.!  n-...f(.  I'ert.iiTiiy  iVfcV  *■ 
deslpied,  and  some  of  them  dwerv  sinrf,,  V>0:  j 
It  will,  ni 
deaoriptio 

with  pleoaure  hear  _  .. 

it,  in  order  to  be  able  to  defend  it    . 

known,  as  it  is  really  worth  knOwV^™W 

Inoloied  sketch  will  almost  ,«^J\> 
as  I  am  not  very  good 
ei^nation  will  make 

The  tool-bidder  I  have  baa 
thick,  with  •  head  forged      ''* 
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in  aoiuJ  pnotioe  one  or  two  importftnt  faoton  in- 
tervene wnioh  mar  the  result. 

What  I  wanted  to  elicit  was  as  to  whether  it  had 
been  done  by  any  other  and  simpler  method — i.e., 
without  the  overhead,  change  wheels,  or  spiral 
chuck,  the  overhead  being  used  to  drive  the  drill 
or  flv-cntter  only.  Now,  it  can  be  done^  and  by  a 
method  perfectly  refrcBning  in  its  simplicity ;  and 
at  some  early  period  I  hope  to  commnnicate  the 
means  to  the  readers  of  tne  **  E.M." ;  bnt  before 
doii^so  I  hope  to  forward  to  the  Editor  some 
speounens  of  such  work  for  inspection.  As  it  is  my 
intention  to  submit  my  arrangement  to  Mr.  Evans, 
it  is  potaibie  the  description  may  emanate  from  his 
more  experienced  pen. 

A  word  as  to  the  division  plate.  The  method  of 
corraetly  coantinf  mentions  by  "  W.  R.  W,"  is 
very  simple,  and  I  shall  certainly  adopt  it  when 
necessary.  Mr.  Ashton's  automatic  counter  is  very 
ingenious ;  but  where  shall  we  arrive  if  we  go  on 
loadine  the  mandrel,  first  with  this  apparatus,  Uien 
with  tnat,  most  of  which  are  intendea  to  supplant 
(Ordinary  skill?  We.  shall  be  having  Mr.  Evans 
announcing  a  lathe  to  do  anything  that  it  may  be 
told  to  do  by  working  the  ^adle,  and  then  our 
charming  occupation  will  be  gone.  Tnebor. 


TESOBT    OF    THE 


WIX8HTTBST   MA- 
OF      THE       CON- 


DX70T0Ba 

[26146.1 — In  the  theory  of  this  machine,  pub- 
lished in  ^*  B.  H."  of  the  IHh  inst.,  the  power  of 
the  conductors  over  the  working  of  the  discs  was 
but  slightly  alluded  to,  because  that  power  cannot 
actively  assist  the  functions  of  the  plates,  although 
it  can  actively  paralyse  them.  If  the  machine  were 
only  two  endless  rows  of  electrophori,  the  con- 
ductors mij^ht  gather  the  E.  from  each  electro- 
phorus  as  it  passed,  but  could  do  no  more.  The 
electrophori  would  propagate,  by  induction  from 
such  charge  as  one  or  more  held,  other  charges 
more  or  less  near  to  the  strength  of  the  inducing 
chai-ge,  but  never  equalling  it,  much  less  exceeding 
it;  but  when  the  char£[es  of  many  sectors  or 
electrophcnd  are  repelled  into  the  space  of  one,  that 
one  has  an  increased  charge,  and  propagates  a  pro- 
portionally increased  charge  in  others.  This  re- 
pelling of  tiie  electricity  into  a  smaller  space  may 
be  looked  on  as  an  electrical  dam  in  the  charging 
segment  held  back  by  another  electrical  dam  in  the 
dlM^arging  segment,  and  if  one  dam  be  run  ofi, 
both  must  go.  The  conductors  can  run  o£F  the  dam 
of  the  discharging  segment,  and,  theoretically, 
should  be  able  to  carry  away  the  power  of  the 
machine.  Praetically  we  find  this  unmistakably 
true.  An^  one  having  a  machine  can  satisfy  him- 
self in  five  minutes.  The  machine  working 
with  parted  terminals,  and  giving  its  long 
sparks  from  condensers,  will  be  found  to 
have  its  discs  highly  charged  before  and  q/Ver 
passino  the  coUectitig  raiet.  There  can  be  no  mis- 
take aoout  this.  The  knuckle  applied  to  the  plate 
will  make  the  fact  apparent  to  eye  and  touch. 
The  conductors  are  takmg  a  part  of  the  E.  only, 
and  there  is  a  vast  amount  dammed  up  somehow. 
Now  bring  the  terminals  togethex,  or  connect  the 
conductors  with  the  ground — the  dam  of  B.  runs 
off.  The  rows  of  electrophori  are  left  to  work  on 
the  charges  they  held — and  what  work  will  they 
do?  Place  the  knuckle  to  the  plate  be/ort  the 
plate  comet  to  the  rake,  and  see  how  much  B.  it  is 
carryingto  that  rake.  If  there  be  any  E.  it  must 
show.  The  electrophori  without  the  electrical  dam 
cannot  even 'keep  up  their  charges. 

Thus  the  Wimshurst  as  now  constructed  is 
found  to  be  essentially  a  high-pressure  machine, 
and  dependent  for  its  power  on  resistance  in  the 
external  circuit.  It  may  bo  that  electricians  will 
turn  their  attention  to  this  matter  of  conductors 
when  ,thev  appreciate  the  situation.  The  conduc- 
tor! should  only  carry  off  the  E.  produced  after  the 
discs  are  ohai|[ed  until  the  limit  is  reached.  Prac- 
tically^ that  limit  ii  soon  reached ;  but  considering 
there  is  a  power  which  rises  faster  than  the  resist- 
ance, the  question  is  of  interest,  ^^What  is  the 
limit?" 

I  thank  Mr.  Wimshurst  for  his  kind  ad- 
vice, although  it  has  been  anticipated.  I  have 
stade  four  machines,  and  I  bought  a  fifth,  a 
**  Tkidsbury,"  for  no  other  reason  than  comparison. 
The  machme  I  describe  in  twelve  lines  I  spent 
three  months  over.  I  made  for  it  eight  conductors 
and  four  seta  of  neutralisers ;  I  cut  six  glass  discs 
and  240  sectors.  If  anyone  has  spoken  precipi- 
tatel][,  :I .  am  not  that  one.  I  did  not  call  tne 
machine  unsatisfactory.  I  did  not  say  it  was 
rarely  self-exciting  in  this  climate  without 
referenoe  to  work  other  than  my  own,  and  I  did 
not  say  it  in  a  depreciatory  sense,  it  being  really 
no  trouble  to  me  to  excite  it  if  the  atmosphere  be 
dry  enough  for  it  to  work  at  all  (not  always  the 
case). 

Wnat  I  wrote  about  was  quite  a  different  matter 
from  the  merits  or  demerits  of  the  machine — 
namely,  the  theory  of  its  working  apart  from  self- 
excitement. 


I  shall  be  glad  now  to  see  that  theorv  fairly 
tackled  and  broken  down,  if  such  can  be  aone  by 
showing  me  any  inconsistency  in  it ;  but  I  expect 
to  be  r^erred  to  some  practical  experiments  with 
the  machine  itself  for  proof,  and  I  hope  to  be 
spared    any    further  facetious  guesses  as  to   my 

ftrobable  state  of  mind  had  I  followed  somebody  s 
ines,  the  said  lines  being  merely  a  mechanical 
repetition  not  calculated  to  nelp  a  search  to  which  I 
have  given  much  patient  attention  for  twelve 
months. 

Mr.  Wimshurst  ought  to  remember  that  the 
cause  of  one  is  the  cause  of  all  in  this  case.  There 
can  be  no  vested  interest  in  misdirection.  I  have 
alluded  to  his  opinions  wiih  respect,  and  it  is 
painful  to  me  to  snow  anyone  the  lalse  position  he 
can  place  himself  in  by  a  hypothesis  of  inexperience 
based  upon  conjecture. 
Roscommon.  P.  Taaffe. 


THE  PEBBOUS  OXAIiATE  DBVEI<OPEB. 

[25147.] — I  HAVE  received  many  private  letters 
from  your  correspondents  on  this  subject.  Most  of 
these  speak  in  high  praise  of  this  developer.  Some 
few  there  are  who  fail  to  get  a  clear  solution  on  mix- 
ing the  ferrous  sulphate  solution  with  the  potassic 
oxalate.  Specially  to  aid  these,  I  inclose  this 
present :  Ii  a  deposit  is  producea  at  the  time  of 
mixing  the  two  solutiwe,  it  depends  on  one  of  two 
causes.  (A)  The  soltMons  are  not  taturated,  (B) 
The  solutions  are  saturate,  but  the  oxalate  has  to 
be  added  to  the  iron  solution,  instead  of  adding  the 
iron  solution  to  the  oxalate.  A  correspondent 
hailing  f  n)m  York  states  that  his  solutions,  which, 
when  freshly  made,  gave  perfectly  clear  mixtures, 
now  yield  a  precipitate  on  admixture. 

This  evidently  depends  on  the  fact  that,  water 
having  been  added  to  the  stock  bottles,  they  have 
not  been  shaken  up,  so  as  to  insure  s<dution  of  the 
fresh  salt.  The  solution  of  ferrous  sulphate,  if 
made  from  nice  bright  clean  crystals  oi  ferrous 
sulphate,  will  keep  clear  in  corked  bottles  for 
months ;  and  the  addition  of  8  or  4  grains  of  copper 
sulphate  to  each  pint  of  iron  solution  will  increase 
its  keeping  qualities  very  much. 

I  shall  be  very  happy  to  write  a  few  letters  on 
the  .gelatine  process,  if  the  same  would  be  accept- 
able to  your  readers.  8.  Bottone. 

The  Limes,  Stanley-road,  Garshalton. 


OA80LIKE  OA8. 

[25148.]— With  reference  to  Mr.  Wright's 
letter  (25092)  in  your  issue  of  December  11th,  I 
should  like  to  state  my  experience  with  gasoline 
gas  as  applied  to  gas  engines. 

I  had  a  small  gas-engme  made  from  Dorrington's 
castings,  which  I  wished  to  use  to  drive  a  15ft.  boat 
during  last  summer.  As  I  did  not  wish  to  incur  any 
needless  expense,  I  got  one  of  Fletcher's  generators 
(his  smallest  size),  and  attached  to  my  engine  a 
small  bellows^  made  on  the  model  of  that  of  an 
organ,  the  safety-valve  of  which  opened  at  a  pres- 
sure of  al)Out  8in.  of  water.  To  save  trouble,  I 
made  the  bellows  of  sufficient  size  to  supply  rather 
more  air  at  each  stroke  than  I  require  gas  lor  each 
charge  of  the  engine,  and  drove  the  bellows  by 
means  of  a  grooved  pulley  and  band  at  the  same 
speed  as  the  engine.  What  air  I  did  not  require  to 
carburet  was  blown  off  at  the  safety-valve.  The 
bellows  was  placed  close  to  the  engine,  but  the 
generator  for  safety  was  placed  in  the  Viow  of  the 
boat,  the  air  from  the  bellows  being  conveyed  to  it 
along  one  side  of  the  boat,  and  from  the  generator 
to  the  enffine  along  the  other  side. 

I  found  the  apparatus  to  work  admirably,  and 
had  no  difficulty  m  starting  my  engine  in  a  minute, 
as  all  required,  was  to  open  the  two  cocks  on  the 
generator,  turn  the  engine  by  himd  till  the  gas-bag 
was  full,  when,  on  applying  a  light  to  the  igniting 
jet,  all  was  ready  to  start,  and  stopping  was  quite 
as  easy. 

I  found  on  trial  that  half  a  gallon  of  gasoline  ran 
the  engine  (cylinder  4in.  by  7in.)  at  a  speed  of  200 
a  minute  for  about  three  hours,  and  my  only 
trouble  was  from  the  excessive  heat  given  out  by 
this  gas — I  should  think  nearly  double  the  amount 
coal  gas  would  ^ive,  and  which  I  intend  to  get  rid 
of  in  a  new  engme  by  means  of  a  water  jacket. 

My  gas  apparatus  did  not  cost  more  than  £2,  and 
was  all  that  could  be  desired.  Draike. 


ON  THE  SEASONINO  OF  TIMBEB. 

[2514U.] — TUEfiE  are  many  proposed  methods 
of  expediting  the  scasoiunK  of  timber,  and  I  should 
like  to  make  a  few  remarks  on  the  same  subject ; 
also  to  suggest  another  method  which  I  believe,  if 
properly  worked  out,  would  be  of  great  use  to  the 
wood-working  community  generally. 

Nature  herself  supplies  three  dryiuff  agents,  viz. 
— 1,  Fronts:  2,  Sharp  dry  winds;  8,  Heat  oi  the 
sun.  It  is  a  well-known  fact  to  timber  dealers, 
whose  interest  it  is  to  keep  sound  seasoned  itock, 
that  by  far  the  most  potent  and  useful  of  these  is^ 


— (1),  frosts;  next  (2)  sharp  dry  wiw 
of  all  (8)  solar  heat. 

The  solar  rays  bake  the   outside  n 
parts  of  the  substance  of  the  wood  are 
one  degree  of  heat  and  parts  to  anoi 
differences  of  degrees  of  heat  imply 
pansions,  and  to  Uiese  are  dne  the  sni 
shakes  so  detrimental  to  the  value  of  t 

Strong  dry  winds  are  very  good.  ai 
act  by  evaporation.  A  company  has 
for  the  artificial  seasoning  of  timbei 
after  the  sap,  ^c^  has  been  extracted  1 
timber  is  aricd  oy  warm,  dr>--air  cu 
promoters  claim  that  by  this  {>rocese  t 
improved  in  quality.  I  am  inclined, 
doubt  whether  the  whole  of  the  sap 
tracted  by  steam,  for,  look  how  the  sa 
place  in  the  wood.  Under  normal  c 
the  moisture  in  a  tree  is  absorbed  by  i 
passes  up  the  tree  by  the  wood.  In  di 
plants  01  several  years  growth,  the  wa 
the  alburnum  or  young  wood,  which 
at  the  outside.  Hence  the  prepondera 
the  less  dense  exterior  zone.  The  x 
tains  the  requisite  salts  in  solution, 
competent  authorities  that  all  the  »>alti 
the  liquid  state  by  the  root  are  nc 
water,  and  that  the  root  gives  off  acid  ] 
as  carbonic  acid  eas  (C0»)  to  dissolve ' 
if  such  salts  be  deposited  in  the  solid 
tissues  of  the  wood,  it  is  very  evident 
be  dissolved  out  by  steam.  For  the  < 
the  sap  by  this  process,  then,  I  woul< 
steam  to  be  mixed  witn  carbonic  acit 
can  now  so  cheaply  and  readily  be  i»bt 

Sharp  frosts  are  held  by  practica 
more  efficiently  and  expedition Sfly  as  c 
than  either  of  the  above-named  natu 
and  for  these  reasons.  Wood,  like 
bodies,  contracts  by  reducing  the 
Water  does  the  same  until  it  freez* 
expands  in  bulk  in  the  proportion  of  { 
the  contraction  of  the  wooa  and  the  • 
the  water  on  solidification,  both  con^p 
as  it  were,  the  moisture. 

A  sharp  fn>st  has  the  advant-ngo  ov 
acting  uniformly,  and  thus  avoiding  8 
equalities  of  expansion.  In  support  i: 
I  may  add,  does  not  usually  cause  chec 
in  wood.  This  statement  regarding  u: 
expansion  requires  qualification,  for 
that  all  wood  expands  slightly  more  : 
tion  than  across  the  fibres. 

My  idea,  then,  to  expedite  seas(»ning 
the  planks  to  the  action  of  t^harp  frost 
readfUy  be  obtained  artificially  in  need, 
allow  the  wood  to  remain  seasoning  uc 
in  an  erect  position.    This  position  is 
of    the    utmost  importance   practical! 
reason  is  obvious.      The  natural    cha 
moisture  is  through  the  wood    from 
the  leaves,  «1'C.,  whilst  the   stent   is 
position. 

Another  important  factor  to  obtain 
ing  work  is  to  allow  the  wood  to  rcmai 
drying  a  short  time  after  boinp  plar 
woods,  however  old,  will  shrink  sitter  be 
Thus,  oak  was  taken  from  an  old  buildii 
had  been  upwards  of  200  years,  and  on 
shrank. 

Charlotte-street,  Hull.  Ernest  E 


FUSINO-POINT  OF  ALUMIK 

[•J5150.]— Mr.  W.  J.  Grey  r-sks  if  I 
covered  any  connection  between  the  fn 
and  heat  conductivity  of  a  metal.  He 
forgetful  (I  do  not  for  a  moment  suggest 
iffuorant)  of  Tyndall's  now  imivemllj 
theory  that  heat  is  merely  ant»thcr  name 
cular  motion  ?  I  see,  from  the  taMe  he 
letter  261«5),  that  he  has  adopted  Wiedei 
Franz  s  rati(«  of  heat  conductivity,  wit 
and  Person's  fxisingi-pointe— perhajw  a  s« 
method  of  comparison  to  eitlier  authun: 
is  more  than  doubted  now  if  any  pyrui 
invented  can  give  us  reliaV>le  figurt^l  d' 
tions  of  the  latter  point  above  70<'"  C.  ^ 
the  former,  I  certainly  think  the  way  3i 
and  F.  procured  the  conduction  resulte- 
cation,  oy  means  of  the  thermo-pile.  of 
and  Despretz's  method  of  heating  by  a « 
the  metallic  assay-bar,  ftu^:taininr;  theTon 
proportional  distances  from  tlie  s-ouroe 
open  to  serious  objection*,  on  the  grui 
impossibility  of  obtaining  previfrlu 
amount  of  heat  from  the  iliokering 
spiritrlamp  applied  to  uiften  nt  Ixirs  c 
even  to  tne  same  bar  at  diiU^rent  x 
observation.  A  much  muro  ioUa)>le  ii 
molecular  conductivity  \m»u]u,  a^  it  a* 
have  been  realised  by  neating  tlie  end 
filed  to  a  point,  with  the  point  of  tl 
pyrocone;  and,  by  emploving  diflEeiv 
this  method  would  have  saowii  t.l»^  fa 
the  same  time.  With  rcgaxd  to 
of  aluminium,  quoted  by  "  C 
and  Johnflon*s  results,  it 
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Hoon'i  bonilf  motion  in  dcolioatioD — 

I0ni.var.  >t  ISh 

„  ,,       20h 

Hourly  motion  at  rf  

Scmi-diometer — 

At  midiiiaht  1 

Coneotian  for  paralliix    T'ii '  4- 
27 


Theb.   after  the  diagram  W  rMmp1ct«d.  Iiy  Hi 
Peuvon'n  method,  it  is  neoeiaary  t4)  compute  thi 


FiouHEB  Required  to  be  Made  i.v  Tosi- 

PnTIXIJ    AS    OCCULTATIOS    UY    Mil,   WUOO- 

81  Dais  Metuuu. 

h,  m. 

Wimhington  rai-an  time  of  (J  ...     U  JfrS 

Differanucuf  lungitudo 2+-0 

Local  mean  time  of  rf    3      9'5 

Washington  h our  anRlo    1     ll>n 

Di&eienoc  of  longitude ^.i-q 

I«cal  hour  angle 23     I.Tl 

Log./)  Bin.  0'       a^iaUG 

.,      COS.  atar'a  doclinatiuQ D'98J2S 

„      IM  2- 

2  =  ti4-3odiT I'SflSol 

The  above  figurra  required  by  my  method  can  bi 
made  in  two  minnten,  and  if  z  in  takun  from  i 
table,  in  ime  minute  or  Uii.  Tho  scale  ii  computed 
once  for  all,  and  ii  ivrariaUt  for  all  compal*ti— 
for  the  place;  and  the  muona  >emi-dianiHtei 
ulwoyi  equal  to  'IT'lH  divjfiuiui  ut  tho  tonle. 

The   quaatiticB   Y.  X,  and  if  arc  foiind  in  the 
American  Na«liei,l  Almajiau  complete  for  use,  a    " 
of  eourAo  need  not  W  taken  out  on  pa]ieT.     Al 
lij  my  method,  tlie  dLigram  eihibita  nt  once  tl 
times  of  immersiun  and  emersion  without  anothi 
Sgare.  Ohas.  I,.  Woodslde. 

BoBton,  Mbbs.,  U.S..  X,)v.  111. 

COUPOITND  LOOOKOTIVES. 

[26153. J— With  regard  to  the  controversy 
jonr  colamns  ir  the  Compound  Lucomotiv 
wmild  you  allow  me  to  snv  a  few  words  abo 
tbem?  I  think  the  idea  a'goud  one.andwitho 
danbt  they  are  eeonomical.  Moat  of  your  con 
■pondenta   seem  to   hnve  gut  tho  it 


decidedly  e: 


Nob 


But  why   do 


—    --     J    they  a.,  , 

Decidedly  not.  They  have  condensers  i 
■nppljrfresh  water  to  tho  boilera.  If  tht 
the  tmiA  boileri  would  have  to  be  supplied  w 
ult  water.  This  depuBiting  salt  wouldcorrode 
boilen,  whereas  by  condenBing  fresh 
anpplied.  Then  look  utpaddleBteamerB; 
Dot  oomponnd  engines,  yet  they  condena 


eyhavc 
for  the 

Again,  if  tbose  oorrespoodents  were  at  the  1l 
Tentories,  they    might  have  noticed  that  a  laree 

..u.  „„:,..  ..- exhibition  were  CO. 

ember  rightly,  not 


percentage  of  the  i 
pounded  ;  and  yet,  If    \ 

•iogle  one  of  them  had  c 

ugiunBntA  ought  to  be  coacloBive. 


We  understand  that  Messra.  Blakey,  Emmutt, 
uid  Co.  have  obtained  the  contract  fur  euuplyinK 
thcHidland  Railway  Company  with  batleriu--^ 
aUier  mpparatna  daring  the  enauiug  year. 


KEPLIES    TO     QUEEIES. 


(number  Iff  Iht  quiry  aiked. 


[ri73fiO.]  —  ChrononiBtBr    BolcuioB.— In    any- 

e  but  "  Wen's  "  eipericnce,  dirt  causes  a  watch 

gain  ;  often,  largely.     The  same  efloot  ui  eanned 

■  tho  watch  being  put  together  more   stiffly,  M 

I    friend    carioualy    hath    it,      Reaaon    simple 

ough.    In  either  case  the  poa-er  is  weaker,  and 

the  balance  |inel.«k,  the  pendnlum)  is  not  urged 

to  its  full  vibration,  therebv  doing  it  in  less  time. 

Moral  :  "  Those  in  glaai  house«."  4c.— A.  B.  Ban- 

SISTEU,  18,  Bemard-atract,  Bouthamptoo. 

[57740.]— Proa itood»-Timiii».— lam  pleased 
to  observe  a  little  so-called  professional  informt- 
tion  creeping  into  '*oar"  columns,  and  no  doubt 
the  gentleman  who  replied  to  this  qnery  is  latitfied 
"-It  he  has  faith fnlbV'*'""''''*^  ''"'  "pndetlul  and 
to  Bupplement  the  remarks  on  p.  Sii,  by  informing 
the  querist  that  there  arc  many  reed-orgmn  feo- 
tories  (to  mr  knowledge)  who  do  not  use  the  tuning 
hollows.  If  a  reed-organ  m»kcr  buys  bis  reeds 
(and  there  arc  mnny  Bocb),  '         "'     "   ^  ' 


I?"i" 


.  ,  .of  machinery.  The 
*ief  use  of  the  tuning-bellows  ia  for  the  pnrpose 
if  filing  reeds  up  to  pitch;  but, '  "  ' 


I  understood  ptijviously  that  the  nuefist  required 
to  know  how  to  Donstruct  the  rough  affair  recently 
brought  to  light,  I  should  have  sent  sufficient  in- 
formatioD  in  the  Sret  place.  I  did  not  reply  to  the 
last  query  asked  on  Uie  subject,  because  another 
correspondent  Iwho  assuined  to  bold  a  higher  posi- 
tion than  myself  I  was  aleo  requested  to  reply,  and 
1  am  always  willing  to  give  place  to  correspondents 
who  think  themtclves  infallible  in  aueh  matters,  in 
case  the  querist  may  posHibly  be  misled.  I  am 
extrenlely  sorrv  to  inform  the  original  querist  that 
this  great  etuinbling   block  stood  in   my  way  of 


a.  tuning  apparatus  which  will  bi 
tiUe.  If  thu  reply  is  in«;rted,  I 
elude  that  the  Editor  ia  willing  I 


■■    by  giving 
tstrnctlon  of 


lethi 


aryspaei 


the  aid  of  which  leeda  may  be  filed 
tuned,  and  partly  voiced.  The  opei 
tuning  "    ia  tlie  finishing  touth  to  tho  reeda.-— G. 

Fryeh. 

[577T4.] — Ooaiiler  to  Harmonlam. — OctAve 
couplers  to  harmoniama  are  not  very  fashionable, 
and  their  application  not  to  he  much  recommended  : 
Buch  arrangements  are  detrimental  to  the  *^  touch." 
The  advantage  of  the  application  of  an  octave 
coupler,  either  to  the  hnruionium  or  Ameriepn 
organ,  ia  to  increase  tho  power  and  volume  of  lone, 
but  is  always  acc<impanicd  by  injury  to  tho  tonoh 
on  the  keys.  The  querist  may  not,  perhaps,  be 
aware  of  the  improveioonta(rccentlj  applied  to  pipe- 
organs)  made  to  obviate,  and,  to  a  great  extent, 
prevent  the  previous  necessity  of  a  heav^  touch  on 
the  Iceya.  In  tho  roeently-improved  pipe-organs 
the  touch  ia  rendered  almost  equal  in  lightneiia  to 
that  of  a  pianoforte.  To  attach,  or  apply  an  octave 
coupler  to  a  harmonium  it  not  a  wise  undertaking, 
and  the  ctfect  gained  by  ita  application  to  the  in- 
strument (considering  the  great  disadvantage 
attending  it)  ia  not  worth  tbe  amount  of  time  and 
oatience  required  to  make  a  successful  job  of  it. 
Take  good  advice,  and  let  your  harmonium  remain 
asit  is.— G.  Fbvkb. 

[57813.]  —  Oranmie  D71U11110  —  Uognotio 
North  utd  South. — In  order  to  give  the  opinion 
which  Hr.  Uaves  asks  of  me  (p.  32-2|.  it  is  abso- 
lutely necessary  to  go  back  to  aome  very  abstract 
first  principles.  The  queaiion  is,  Should  we,  upon 
true  scientific  principles,  call  the  end  of  a  bar 
magnet  which  turns  to  the  north,  N.  or  &.'/  Aa  a 
matter  of  fact,  nre  in  England  alwaj'a  call  it  N., 
and  the  French  writeri  call  it  S. ;  the  question  is 
'hetber  we  should  consider  that  the  magnetic  pole 
_i  endowed  with  a  Bpecilic,  actual  quality — an  ab- 
Bolute  northness  or  louthness.  Now  the  French 
school   continues   to  cling    to  and  teach  the   ex- 

eloded  theory  of  two  ma^etic  fluids — austral  and 
Qreal  magnetiama — that  is  to  ray,  real  northnesa 
and  aouthnesB.  Then  we  have  the  notion  (hat  tlie 
earth  itself  is  a  maenet.  identical  in  nature  and 
condition  with  a  ateel  bar;  the  result  is  that  the 
two  poles,  pointing  in  the  soma  direction  of  the 
earth  and  bar,  as  tbe  one  attracts  the  other,  most 
needs  be  charged  with  opposite  kinds  of  magnet- 
iam.  Now  the  French  are  never  satisfied  with 
anything,  however  practioally  convenient,  which  ia 
oppoeed  to  tbeii  ideal  of  correctness  (the  correct- 
ness of  tbe  ideal  ia  of  no  conaequence).  We  more 
eany-going  and  practical-minded  Bnglisli  call  the 
end  A  the  bar  which  point*  north,  the  north  pole, 


N.  The  French  lay,  no:  ita  magnetic  wowrtis 
are  tbe  same  ai  thoae  of  the  sooth  pole  of  Sw 
earth,  its  magnction  is  anstral,  it  mnit.  therctm. 
be  the  south  pole  of  the  bar.  «nd  we  will  call  rt  &. 
This  argument  oonvinces  Mr.  Eavea,  and  he  uta 
the  French  terminology  ;  now  be  inntc*  mj 
opinion.  Well,  I  have  two.  and  will  pve  thai. 
Firat.  as  the  real  use  of  name*  is  10  iientifyob- 
jecta,  if  a  peraon  writes  for  English  rea^  k 
should  call  the  north-pointing  >_  if  for  F  tack 
readers  he  ahculd  call  it  S.;  i«  other  wonkks 
should  do  at  Home  ae  the  Romans  do.aadtptak 
tbe  "tangoage  underatanded  of  the  pw^e  k 
addresses.  But  now  for  tbe  abrtraet  opinioa :  n 
must  now  go  back  to  tho  abiolnte — it  it  a  nXKt 
of  pure  truth.  Well.  In  the  miiver»e  then  ■ 
neither  op  nor  down,  right  nor  left— then  bbd 
actual  north  or  south,  eart  or  west.  The«  in 
purely  local  mattmre,  related  to  specific  data,  li 
magnetium,  also,  there  is  no  absolnte  ttonhnov 
e<iuthncss  -  no  actnal  difference  between  tiv  <» 
dition  of  the  N.  pole  and  the  8.  pole :  it  is  po^i 
function  of  each  individual  puticle — identialn 
etate  at  Imth  poles,  identical  in  arrangemeDl  <^ 
Tho  diiectivitv  manifeuted  ia  not  a  result  i<  At 
property  of  the  magnet,  still  le«a  of  any  diltns 
properties  of  its  two  poles.  It  comes  into  en» 
eoce  only  as  a  consequence  of  the  matnal  laaai* 
of  two  magnets ;  it  is  a  resolt  of  their  nni^ia 
one  systetii  a  consequence  of  the  condnctiv^  1^ 
caohforthelinesofforceof  the  other,  Tborfw, 
I  should  say  that  there  is  no  true  scientife  tmm 
fur  prefemug  either  N.  or  S. ;  that  it  wascma 
aense  to  call  the  end  of  the  compasi  attilt  5. 
which  pointed  north,  and  natural  to  rettia  *■ 
name  generally  for  magnets,  and  the  FrtvlilB 
U  a  kind  of  affectation  of  a  purism,  and,  dhmik 
involvea  adhesion  to  an  untrue  theory  of  maoietm 
I  may  add  that  while  it  is  convenient  to  lluik  * 
the  earth  as  a  bar  magnet,  we  have  no  eiidaa 
that  it  ia  so.  Its  magnetism  ma 
phenomenon,  a  product  of  elect 
pendent  upon  ita  diurnal 


!.,«.«>.-......   6 __y*ooldBrtli 

caused  by  any  polarity  of  the  e»rth.  bntbyita* 
lationof  the  eompaas  to  tbe  direction  of  thoeiB- 
rents ;  there  is,  in  fact,  much  to  be  aaid  in  ui« 
of  this  idea.— Sigma. 

[578iia.]  — Boiler.  —  In  reply  to  "Belfi*' 
page  H'iJ),  I  may  just  observe  that  Icannotlsyv 
hand  upon  the  No.  alluded  to,  being  very  bmyj* 
now.  It  ia  certainlv  curious  to  note  thil  si 
having  filed  a  specification  of  our  inventkait 
filling  boilera  on  July  3,  IB8-1,  Ko.  aiwl,  "  Iniittt" 
towards  the  latter  part  of  the  year,  gave  a  dura) 
and  a  description  ao  precisely  similar  meitivn- 
apeot,tiiat  it  was  apparent  to  na  that  he  deniniu 
inspirationfromusiandasaproof  that  larorifii- 
I  challenge  him  to  publish  bis  real  name,  whi^  ■ 
carefully  keeps  a  secret.  Tbe  plan,  as  auivM 
my  boiler  just  now  ia  a  copper  baU  or  dunte 
standing,  say,  6in.  above  top  of  boiler  at  mtua 
of  same;  from  tbe  bottom  of  this  chambersw 
goes  vertically  down  into  the  aupply  (in  thii* 
stance  a  bucket  of  water,  10  that  lU  actioBtrnV 
witnessed) ;  a  branch  pipe  from  tbia  leads  lata  At 
boiler  near  its  bottom:  in  this  branch  is  a  nnr 
opening  into  boiler,  and  below  said  branch  is  aii*kB 


lening  upwards  ;  a  small  ateampipe,  "iiki 
opcock  npun  it,  leads  into  the  top  of  theohsndi* 
blob  is  aXfo  provided  wi 


blow  ont  the  "air  when  neceaaaiy.  The  a 
Ihoely ;  Tom  on  the  steam,  and  allow  it  ■_.  . 
through  for  a  little,  then  abut  both  the  cock) :  • 
steam  in  the  chamber  will  quickly  oondenie.i> 
it  will  be  nearly  filled  with  water.  If  tbe  «  " 
cock  ho  now  anin  turned  on,  the  anid  walei 
by  it"  gravity  flow  into  boiler,  and.  of  courK.' 
the  Bteamcock  is  shot  (he  aame  operation  gw<  * 
as  required. — A.,  Liverpool. 

[571*38.]- TnrningOoal,-lf  the  querist  nwi: 
oanncl  coal,  I  believe  he  will  find  direciioa'i 
Holtispffel's  Vol.  I.  Perhaps  someone  who  la 
that  work  will  answer  tho  querj-.— T.  J. 

rriSOm.] -Kotal  aCould*  for  Tnlcamlta- 
Plaster  of  Paris  moulde  arc  generally  o^ :  ^ 
iron  or  copper  would  do,  and  even  lead. — E.  G. 

I6801B.]— WhoBlPlaiW"  Dopth.— The  *ubit« 
if  the  depth  of  Banges  for  railway  wheels  haste- 
lucntly  been  discussed   by   engineers.-    bnt  tkm 

'  ^ -  >n  to  alter  the  FOM 

.depth  of  liin.taltk. 


c  little  i 

mb,  which  gives 


between  the  metals  is  less  t 
flange  friction  is  intensified, 

must  not  be  loose,  as  it  is  important  to  piatrt', 
oscillation  or  swaying  aa  much  aa  poaaiUe.— SOU 

-laohiae  In  a 

querist  want  aomeooe  to  1 
him  ?    There  i>  a  maohte* 
which  the  carpet  paaaea  ' 
om  a  iteam'Keated  eotl, 


Dec.  25,  ] 
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lumber  of  itiela,  worked  by  tappcU  on  anolltfr 
-oU,  Imoek  the  dntt  out  of  it,  while  x  revolving 
irueh  cleuie  the  imdenic!«.  U  thM  wh*t  the 
loeriit  meuu  ?— 8.  R. 

[68119.]— Whed.—!  give  three  dlSeront  wajt 
if  iDklung  waggon  or  truck  wheels.  !□  m&ldng 
irheeliof  Ihis  description,  the  only  mtWrn  re- 
inired  is  the  centre  bou,  u  ihown  tt  Fig.  '•! :  A  is 
MM>,  B  ii  print  for  wroaght  ume,  C  is  guide-ptag 
tar  centre  core.  P^.  3  ia  seolioniJ  view  of  bOM,  A 
ihowing  lop  ntid  bottom  facing!.  B  ahowing  eoce 
print*.  Fig.  I  i*  view  o(  wheel  complete,  with 
tither  wroaghc  ums  or  gteel.  Fig  4  i9  oue  let  of 
umi,  tuuill;  tia.  by  Ulin.broul.  with  endatugo 
Into  the  me Ul  of  boss, 'Jiu.,  and  to  be  nicked  at  the 
ind»  a.  little.  Fig.  !>  is  a  bending-block,  with 
iTTonght  iron  in  the  eentre,  itinding  ont  Bin.  by 
IJin.  tqimro,  to  reat  in  nwage  b1i»k.  Fig.  <i  ia  aide 
risw  of  bloak,  showing  ledffe  fur  umtoreat;  only 
portion  of  block  ahown.  In  moulding  wheelK  of 
this  type,  it  is  beet  to  cut  a.  circular  plate  with  a 
•old  in  the  centre,  about  luin.  diam. ;  bed  it  level, 
llBD  aoften  the  centre  and  put  facing  aand,  nnijbcd 
he  bo»  so  that  the  bottom  of  Che  Bnnn  ii  level 
irith  the  tup  of  the  plate ;  theo  drop  a  frune.  abont 
Utu  larger  than  the  boas  ennh  side.  Hake  joint  on 
iop  of  arma,  ram  top  patt,  liHjsen  pattern  stake 
MIX,  and  lift  off.  Be  sure  to  ketp  the  itakea  clear. 
a  the  arms.  Next  rap  the  frame,  and  lift  it  off 
o  Uiat  the  arma  will  gu  iuto  buss.  It  it  best, 
wfore  laying  anna  in,  to  have  a  light  riug  and 
■entre  it  from  boss ;  then  drop  iJie  arma  in,  then 
Ntn  are  aure  of  their  being  the  right  diameter. 
Another  syatem  is  to  level  aamall  bed,  and  bed  the 
MMB-pattem  io  the  centre  ;  level  with  the  bottom 
if  (he  arma,  and  proceed  as  before.  Another  ayK- 
^ena  of  boaaing  ia  chills  for  top  sod  bottom  in  piaee 
tt  Mad,  having  a  gate  in,  and  a  core  print  top  and 
M>Uom.  Kelt  is  ■  truck  wheel  or  waggon  whed 
vith  round  arma.  Sketches  show  wheela  with 
lif  ht  arma  in  each.  They  can  either  he  made 
Tith  pattern  for  rim,  or  made  aa  flywheck 
txe  made,  with  a  sweep,  aaihown  at  Fig.  t ;  Fig.  i 
m  >  loose  piece  to  go  on  outside  of  rim,  as  shown  — 
Pi«.a(B);  Fig.  3  la  guide  peg(FiE.6),  ahowi 
tow  moulded,  having  a  joint  at  top  of  ring  A  . 
J  ia  boSB ;  D,  little  busaea  for  urns  to  go  into,  be 
a  tim  and  centre  boss  ;  Fig.  T  ia  showing  bt 
Iding  moulded  and  jointed  at  A  A,  centre  of  an 
tnd  pattern  divided  at  B  centre  of  hollow.  The 
Ikaat  system  is  to  take  a  boi  according  to  tiie  uf 
boas,  pot  3iQ.  'jit  core  sand  in.  then  bed  the  boss 
;tattern,  make  joint  at  A,  putting  p.irtinj{  aand  oi 


ueit  A,  I  boi,  take  off  and  rsp  the  pattert 
Tpm  np,    and  lift  ofl :  finish  black,  and  dvj  in  si 
;  rap  the '  after  the   rim   ia  rammed    up,  dig  a  '■ 


ENGLISH  MBOHAHIO  AM)  WORLD  OFj  SCIENCE  ;  No.  1,083. 


middle  tar  bosa,  monld,  uid  >ot  from  top  of  ring, 
wnus  of  boiiB  to  ba  u  ihovn  in  Fig.  S,  and  in  rim 
u  ihown  in  Fig.  Ij,  tliey  coming  into  tbe  metal, 
about  lin.  in  botm  iind  lin.  in  rim.  By  moulding 
on  thi>  prinoipU  there  is  no  difficulty  inpnttiucthe 
ann«  in,  by  laying  the  part  1  in  ita  place ;  then, 
putting  four  arm*  in,  lay  on  middle  pbR^  and  put 
other  tour  arms  in  ;  ne^  put  top  on,  nuvizi^  Dsntre 
core  in,  cover  rim  weight,  and  make  ranner  up, 
eaat  ring  firatand  let  go  oold,  eo  that  contraotion 
doM  not  break  tlie  rim.    This  tyetem  will  do  fur 


_  _ .'  -ind  boliora  of  othci . 

bi  each  other  in  boeii !  it „.,   _     _.    .  _...    . 

ting  inatead  of  moulding  box,  ua  flywhecla  are. — 
IJAND  Bat. 

[69034.]— S«t  BoUara.— Thin  qneriat  cannot  do 
better  than  refer  'to  Mr.  Fletcher's  catalog^ie,  and 

look  speciallv  at  hia  radial  split  bnmera nL*\. 

Do  a. 


page    H24,  the  words 

ouin  oe  ■■  iirea.  — A^  Liverpool. 

[582.iy.]— Faulty  Thread.— The  fault  will  he 
found  at  the  jam-nuts  fonning  the  adjustablp 
collar  on  bracket  at  A.    1  have  very  seldom  found 


[&ai)32.J— Aatomatio  Flrlns  of 
Automatic  firing  of  E(«am-boilcr  furnaoes  ia  one 
of  thote  tbiD^  which  ia  au  far  good  in  itedf  that 
It  oontinues  m  uae,  but  make^  no  grent  headway, 
because  the  advan^gea  and  the  ecomimy  are  not 
■uffioienCtv  great.  It  muit  be  more  than  DO  Tears 
hatlfiri' '-  '  ■       -■    "--'    ■■  -- 


_„    c  firiiiK  in  the  builers 

at  the  Bank  of  Bngland,  where  they  had  the  hopper 
■rrangement ;  bat  automatic  or  not,  a  steam  boiler 
moat  nave  an  attendant,  and  he  may  a<  well  put 
the  coala  on,  as  atand  and  watch  the  machme. 
Automatic  tiring  would  be  of  most  value  on  board 
■hip:  but  I  da  not  remember  any  mention  of  its 
having  been  adopted  on  board  sCeam  veuels. — 
NlN.  Dor. 

[S*>33.]— et«wii  Mavi^tlon  on  CanaJa.— 
The  objections  are  that  steam  propnliion  washes 
tbe  baiUcs  down  and  createa  tw)  much  duturbance 
in  the  water.— S.  R. 

[58034.}— Plrobrlck  riraplaoea.- The  queriet 
had  better  procure  fire  lumps  such  ii>  are  used  by 
fnmace  buildera,  and  chip  tJiem  to  fit ;  but,  if  he 
Cnnnot,  then  let  him  get  some  Stourbridge  fireclay, 
mix  well  with  water  until  of  the  consisteiicy  of  soft 
putty,  and  nurk  that  into  the  places,  leaving  it  to 
dry  before  starting  the  Ere.  I  believe  a  litUe  salt 
added    to    the    clay    is    an   improvement.— Ncy. 

Doe. 

[S803C.J  —  Patent  Ooxaponnd  Snplez 
Xnslne.— Will  thie  querist  give  more  particulars 
of  so  wonderful  an  engine  ?  At leaiLhc  has  heard 
of  it,  liecanse  he  gives  it  *  name.  The  question 
tben  is,  where  did  he  hear  of  it  ?— S.  R. 


•  bearing  to  be  had  there;  so  took  another 
plan  by  putting  a  back  centre  on  end  of  acren- 
ahaft,  and  adjusted  it  there,  providing  that  the 
'    f  ecrcw-shaft   had   been  faced  up  true  {the 


ia  the  value  (aa  _  „___ 

pared  withj  say,  slaUe  mi         .  , 

any  value  in  it,  or  ia  it  injurious  to  the  plants  ? 
Should  it  be  pnt  in  the  garden  direct,  or  is  it  best 
dried  and  pnlveriaed?  Are  there  any  cropa  that  it 
suits  better  than  olliera  ?— Skmi-Detacbeo. 

[5S192.]— Ooila  with  Bare  Wln^-I  have 
made  aereral  in  this  way  in  days  when  I  could 
obtain  no  eovered  wire  or  other  applianoaa.  Ln 
fact,  I  made  •□  induction  ooil  before  even  that  of 
Heuden  or  Rhumkorfi,  and  without  knowiog  ijiat 
1  had  produced  a  novelty.  It  was  made  of  fine 
copper  wire,  obtained  by  unwinding  a  lot  of  French 
plated  toy  ohaina ;  each  layer  was  separated  with  a 
■trip  of  atlk.  and  the  wire  toma  had  fine  tewing 
■Ilk  laid  on  between  them,  and  the  whole  aatoiataS 
with  linseed  oil  boiled  with  resin.  It  gave  violent 
■hooka  from  one  terminal  with  one  Smee  oall,  and 
witboat  a  oondanier,  ao  that  it  had  tenaion  auffi- 
eient  to  oomplete  It*  drcuit  through  the  table  legs, 
floor,  and  body,  and  wonldj  no  doubt,  have  pro- 
duced good  apaTt^  if  furnished  with  condenaer  and 
with  a  inmciaot  battery.  A  patent  has  been 
taken  in  Amarlea  alao,  yean  ago,  for  producing 
electro-magneta  witb  .bare  wire,  avoiding  KiinJ 
oontacta.- SIolfA. 

[SaiW.jj-illanklTH  PUtee.— Well  made'Cela- 
tiDo-broEinde  plates  leldom  require  backing.  ^>ry 
oolladion  and  otJm'  thin  plates  require  backing  .if 
eipoaed  to  very  atrong  contrasta.  For  baokjnfl 
the*?,  a  little  bnmt  aieiuiB  made  into  a  past*  (rit£ 
water  and  a  little  gum  will  be  found  as  gind  aaiMj- 
thing.  It  may  be  removed  with  a  aponge  dipped 
in  cold  water,  care  being  taken  not  to  Wet  the  len- 
sitive  Buifaoe!— S.  Bottom E. 

[58205.1- ^oto.  Law.-~To  Mr.  Bottoitij— 

JJellerB  erf  ladMS  always  quote  the  ahorteat  focal 
length,  and  this  is  obtained  from  the  most  diitan' 
light-giving  object,  Tiz.,  the  inn.  The  diatance  1 
gener.tlly  meaiured  from  the  centre  of  the  combi 
nation  to  Uic  ground  gla^.— S.  BoTTo.VK. 

[58202.]— Photo.  ZietW.— If  your  lens  ji  really 
a'-Dallmeyer,"  than  the  defcription  of  lena  wiu 
piubably  be  engiaTad  on  it ;  all  those  I ' 
tioned  ore  laadHiape  leniea.  Another  1 
which  lena  it  is,  is  bv  the  foooii.  For  a  Sin.  diam. 
lena  the  hack  foeos  of  a  rapid  reetilii 
of  a  wide-angle  rectilinear,  71ia. ;  of 


[5Si!n9]- 


"fired' 


^ 


«t  I  need  was  bolted  on  to  and  of  aheaie)  with 

lieiew  and  two  jam-nats.  Perhapa  thia  sketch 

wfU  help.— D.  B.  S. 

l24-.!,]~»oUBr.— Iureplyto"H.  R.  W.^'page 

[  may  premise  that  thia  boiler  was  constructed 

.     .,  ateam  trioycle,  which  will  account  for  the 

h%h-preB8nre  it  was   toated  to — vii.,  3301b.  per 

square  inch.    Being  much  occupied,  I  merely  send 

a  sketch  of  same,  not  drawn  to  acale,  as  I  have  the 

boiler  coated  about  Sin.  deep  with  "  Bell's  asbestos." 

"^T  copper,  where  I  can  get  at  it,  is  Ko.  14,  or,  by 

',    J,.    The    copper    used  weighs    about   7alb. 

I  shell  has  a  ftange  at  A  1(  broad ;  on  top  is 

"*"  "°S  iJ  thiek.     Next  comoi  a  ring  of  sheet 

■stim  I   then  the  part  marked   B,  the  chimney 

i  of  which  is  2in.  diameter,  having  a  thrend  cut 

upon  a  sufficiently  thickened  part  at  U  to  Ukc  a 


large  biai*  not,  WMhei,  and  asbeitot  washer.  All 
this  airanMiaeat  la  appareBlIf  reqitisits  in  order 
to  UiorODghly  braia  in  the  14  horizontal  water 
tubes,  eeren   In  ooe  direotion  and   seven  at  right 

then 

Iv,  another 

h  -  ■ " 


angles, and  lin. in  diameter.  Thisslaohas  afiange; 
then  eomei  another  aabeato*  ring;  then  a   aimllai 
flange  to  copper  firebox ;  ani  laa  ~ 
ling,  all  firmly  lorewBd 
nuts  11  asunder  all  MOW 
to  crown  li  34in.    The  fl 


tonther  br  A  bolt*  and 
L  xhehei^ttrom  flanu 
raboK  wai  originally  made 


originally 

, _  ronnd;  but  Ihia  wai 

found  not  to  answer,  and  I  ODt  it  ont  and  length- 
ened itfram4|in.t«71iD.  Aa  I  have  before  itUed, 
coal  alone  doga  the  apaaea   between  the  ~ 


tubes,  but  works  well  when  haU-i 
Having  set  it  up  npoo  brickwork 
with  a  similar-sized  pipe,  slmoet  'Srtf 
aide  of  my  house,  it  requires  attentioi 
ises  with  great  rapidity;  il  takes,  ta 
>f  water  as  its  normal  charge.  The 
is  4in.  by  SJin, ;  an  ordinary  ipri 
safety-valve,  a  Bourdon  pretant 
stitute  its  fittings.  If  any  further  i 
wanted,  I  shaU  be  glad  to  give  it  .if  w 
bilities, — A.,  Liverpool. 


"  Young  Brewer '  reqai 


_      „ '' requires,  whethei 

of  the  mitroaoopical  character  of  '"yp 
practical  instruction  in  microscopi. 
tion.  If  it  be  the  latter,  he  would 
half  an  hour  from  an  einerience* 
than  from  all  that  cc 


of  thia  organism.  The  yeast  fmigiiB.Sa 


Toruia  by  Pasteur  and  others,  ir 
elliptical  cells,  conaisting  of  a  tbin 
containing  a  granular  protoplasm. 
general,  one  or  two  vacuoles  are 
cells  are  variable  in  size,  accor 
stage  of  development,  tfauae  thai 
averaging  about  B-O/i  (t'O/i  = 
IHXMJOBrtaT  (nearly  ,,ft«oth  inch)  ; 
normally  by  gemmation,  putting  fo 
wonderful  rapidity,  and  form  long 
necklaco-like  ehaina.  When  nutriti 
they  form  endogenous  sfHirea.  term 
then  develop  to  ■' yeast  cella,"  aa 
iieaally  reproduce  by  gemmation. 
multiplying  the  cells  look  plnmp.  d 
protoplasm,  which  ia  generally  grat 
out,  and  the  vacuole,  or  HOmetime* 
small.     When  the  life  cycle  uf  the  eel 


shrunkeu  or  wrinkled  appearance,  t 
comes  clearer,  less  granalar.  and  tli 
largea  conspicuously,  nearly  filling  t1 
The  protoplasm  may  be  separated 
wall  by  bursting  the  latter,  through  y 
cover-glasa  of  a  preparation  made 
manner.    The  calls  sometimes  elon^: 

Scrfaiips  three,  times  their  short  diami 
real  a  true  mycelium — i.e.,  filament 
of  "high"  and  "low"  fermentatiim 
said  tu  be  specifically  distinct ;  clearl 
believe  this  to  be  an  error,  the  diifei 
"y  on  the  temperature  ol 
3  said  (hat  yeast  is  but  it 

_.     Peniciliinm     glancom    le 

mould),  ur  other  iif  the  higher  ai-'rial  ! 
Thia,  Bgflin,  is  clearly  an  error,  re; 
matiy  other  asserted  caaea  of  a  tr;Ln^ 


It^aa 


It  pleomorphi 


rodo,  i: 


aaaertion  esperimentaUy  ;  he  it  was  a 
Khowed  conclusively  that  the  diseaiei 
to  contamiQatJiina  of  foreign 
.;bBhas  described  their  variom 
lent  accuracy  tor  practical  pat 
vatoable  work,  'Btudes  sur  la 
1, 18T6.  (There  ia  an  English  t 
ve.)  True  yeast  does  not  form 
luid,  but  is  distributed  thronghu 
While  fermentation  and  mnltiplicatioi 


e  active,  they  a 
their  varying  epccifio  gravity,  from  pa 
gas  generated  being  attached  bo  many 
a  pellide  forming  ia  always  an  iadic 
presence  of  contaminations.  This  elat 
hut  little  understood ;  the  atmosphei 
numerous,  both  in  the  open  air  and 
houses.  The  function  of  many  of  t 
obscure  i  they  are  certainly  uot  lymot 
etated,  neither  are  they  "septic."  ci 
faction,  and  their  development  in 
nutrient  medium  is  exceedingly  itoi 
observations  on  this  class  arc  those  by 
in  "MedullBlaer  fra  Car>1«rg  Labo: 
fortunately  published  in  Danish,  but 
taina  a  re'sumi^  in  French.  He  b 
articles,  I  believe,  but  have  nut  seen 
holaniii-it  ZrUun;,.  The  characten . 
ent  species  are  given  in  the  useful  li 
W.B.  Grove,  "The  Bacteria  and  Y 
They  are  also  referred  to  in  tbe  miiat  rel 
of  Dr.  Klein,  "  Miero-Organisnw  ai 
'■  Bacteria/'  or  the  schiioniycetes,  K-tl 
bacilli,  and  (generic)  bacteria  liccur 
vstioos  of  yeait.  than  which  they  ai 
smaller,  Ficldom  much  exeeedin 
breadth.  They  mov  generallv  lie  di 
far     as     eoncern»   '  fcrmetitati.m.      " 


m  anything  else,  m  l^aatMn 

lod.  Itneed»o»ro«lirl»"sa*** 

practioally  aaqnal'        '^Wt  *' 
work  with  the  ^ 

or  medium  powi 


ENGLISH  MECHANIC,  1  AND  WORLD  OF.  SCIENCE:  ,N,o,  1,083. 


be  objecU  t 


•mpantiTely  Itrgc— 


Plaater  0*sU.— "  Juoa  "  oui  obtain 
lished  tarfaca  to  plnater  outi  b;  boil- 
1  Htrung  solatioD  of  cummon  emd  unp 
iwing  DuU  to  dr;,  and  aftorvardi  ntb- 
fhtly  witih  a  pieH  of  olnn  fluinel.— 

9aa  Bnnun^— "  F.  P."  will  find  *n 
[or  teaiing  tba  iTooamaptian  of  gu 
'rtiied  in  your  ailiunna ;  but  for  moon- 
;  the  light  givea,  ao  aaob  aimple  and 
i  bu  aa  yet  been  devised.  ''  F.  P." 
am  the  meaaa  adopted  at  gumirki, 
ly  appaiatoB  ia  naceeaoi;  to  orriTe  at 
9  aooorate  teaalu.  The  oompuadve 
I  bamera,  however,  may  be  done  veiy 
oaing  two  of  the  nboee  ioatroaienbi 
I  of  plaster  of  Paris  or  athec  white 
be  acoompanying  sketch  illustrates  a 


get  aathentio  iuformatioa  bom  the  MECUAlilC 
oonoerTiing  the  value  of  the  Leelanoh^"?  If  he 
takes  the  troable  to  look,  he  will  find  it  stated  over 
and  over  Bgaln  that  it  has  no  valne.  Wb;,  then, 
Bhonld  any  one  waste  hie  time  in  working  oat  the 
infonnition  to  show  that  it  is  useleii  in  any 
speoific  case  ?  He  migbt  get  a  momentary  light  In 
a  small  lamp,  and  the  best  thing  be  can  do  ia  to 
try  one  for  tuinselT:  then  he  will  get  antbentic,  if 
not  BBtiafaotoiy,  informatioD.— StCUA. 

[68282.]  —  KiuroBcopleal  Obj»otlT«a.  — 
"  HomoioB  "  boa  apparently  rather  coof  used  Dotiona 
on  this  aabject.  It  ia  fay  no  mouis  clear  that  an 
objective  made  of  topaz  would  "  be  infinitely 
aapsrioc  in  all  optical  qsalitiea  to  one  of  glasa," 
aCill  lees,  that  "  no  dry  lens  is  to  be  compared  to 
an  immeraion."  Aa  a  matter  of  foot,  a  aarefolly- 
corrected  lens  of  glaaa  would  be  aaperioi  to  an 
onooirected  one  of  topai  j  and  to  oorrcct  one  of 
topaa  for  both  form  and  coloar,  glass  would  haie 


T 


ritcr  devised  some  yean  ago,  wh 
3  satisfy  the  most  seepticaf  aa  to 
f  one  hnmer  over  another,  many  peraoni 
the  impreiaion  that  the  light  most  be 
the  ^ame  amount  of  gas  is  passing, 
:rie  is  by  DO  means  the  ease.  A  A  ia  a 
1  movable  front,  blai^ked  on  the  ioaidc. 
0  bottom  two  pipes  are  led  and  oon- 
the  eonanmption  uidicatora,  Ferfora* 
de  all  round  tho  pipe  and  oovered  with 
he  purpose  of  HUpplying  """  '■"  '' 
itleta  are  made  at  the  top 

prevent  oitroneons  light  f. „ „ 

!.      W  is  the  wodge  of  plaster,  ao  filed 
od  actuated  from  below.    A.  amall 

own,  is  used  when  testinga  are  m 

d^;  but  this  is  not  reouired  when 
t.  The  wedge  in  elevation  ia  ahowu 
e  aide  than  the  other  for  the  pnrpose 
in;  but  it  must  be  moved  ao  that  the 
equally  illmaiDatcd  and  the  apex  of 
invisible.  Now,  snppoae  two  burners 
is  reiinifed  to  determine  the  compara- 
y  are  used  and  caoh  burner  pawiDg 
imtity  of  gas,  then  if  the  light  fiom 
J,  both  aides  of  the  wedge,  placed  een- 
sn  the  two,  will  be  equ^y  illuminated, 
n  (ho  othi 


will   I 


r   the 


jioint  is  reaehcd  when  the  ligbl 
;iw.  as  light  varies  aa  the  square  of  thi 
[ollowB  thit  if  rf  =  diatanoe  of  apei  of 
larger  light,  and  rf,  =  diatanoe  from 
1.-  =  ofEcienoy  of  the  leaser  compared 


igbt  given  from  tlie  one  Some  ia  only 
rs  tlutt  given  by  the  other.  Apressnrs 
*-b«y  wnMfaladJnnota  totha  appa- 
Im  ■dTBDton* titmanmar  buniara  are 


(o  form  a  part  of  ths  combination,  and  this  v 
probably  entail  more  labour  without  any  i 
reanlts  OS  regards  form,  whfle  it  might  be  simply 
impoaaiblfl  to  oorreettheoolonr  altogeUier.  .igoin, 
it  IS  only  for  lenaei  of  really  high  power  that  tl 
immersion  prianiplr  ia  available,  while  more  tha 
nine-tenths  of  all  microscopicsl  inveatigatious  si 
made  with  lenaca  of  moderate  and  low  lower.  It 
a  very  common  error  to  aupposs  that  the  hlgh< 
the  power  of  an  objective  tho  more  uaeful  it  is.- 

Gauua  Sioma. 

rG82G4.1— Oboe.— Ai  no  onchaa  answered  this  I 
will  do  what  1  can.  It  ia  a  melodic  inatmment, 
andrapidpassagesareineSeotivD ;  tone  particularly 
fine:  fingering  dlSera  essentially  from  clarionet. 
Unlilce  the  Inat-nameii,  which' ia  a  tianspuaiug 
instrnment,  the  oboe  plays  on  sune  key  aa  piano 
or  violin  ;  it  has  double  reed,  the  clarionet  has  single 
reed.  Cumpoaa  B  natural,  below  G  clef,  to  about 
D  aliuve  complete  chrumatio  scale.  Requires  so 
little  wind  that  performer  is  obliged  to  hold  his 
breath  (this  ia  very  tiresome  on  the  mascles  of 
mouth).  Tone  depends  principally  on  ths  lips 
being  in  good  condition — that  ia,  not  fatignut. 
Can  be  heard  in  any  first-rate  orchestra.— J  A  EOK. 

[.'>S2i;T.]  —  Onttaparcha  for  Boots.  —  Gutta- 
percha for  boot  iobhinu  wholesale  comes  in  at  Is. 
to  la.  ed.  per  lb.  The  thin  cut  solos  one  sees  in  the 
abopa  are  not  used  in  the  trade.  A  jabber  will  pat 
on  a  to  8  pairs  of  soles  in  one  boat  (about  holt  an 
hour).  He  uses  the  gntta  soft,  covers  the  sole  with 
same,  using  hie  thumba  only  by  preaaing  the  sole 
on  a  smooth  stooe  all  nnevenncsa  is  taken  out.  The 
edges  are  trimmed  with  a  hot  knife.  After  it  is 
hard  it  ia  trimmed  with  a  knife  apokeshave  and 
ornery  paper.  If  it  is  for  leather  boots,  the  aalii- 
tton  mnst  be  of  a  good  sort,  otherwise  you  will  foil. 
The  same  core  is  not  needed  in  gutta  or  rubber 
boots.     I  myaeU  used   a  mixture  of  my  own  for 

{'obhiug,  composed  of  old  RUttapeicha  and  a  certain 
iraud  of  gattapercho.  I  found  this  better  than 
inything  1  could  buy,  aal  could  alter  it  for  summer 
>r  winter  work.  1  need  also  a  mixtnre  of  gutta- 
j)eToha  instead  of  ebonite  for  batteries. — liEAU. 

f&B3T0.]  —  Tolometrlc  AnklyUs.  —  Aj 
"uling't  iolation  is  very  unstable,  the  fallowing 


gram..  ._ ,     ... 

ikeuptofiOOob.c.    Solution  II.  Dissolve  .., 
of  C.H.KNaO,  .  4H.jO  (RoohelU  salt)  in 


-  litre),  and  moke  np  to  riDUcc  with  diitiHed 
iter.    ThMB   iolationa  are  kept 'separately  anil 
mixed  in  equal  volnmes  when  a  test  ia  made. 

6     Cb.0.    of     No.     I      _;     J 

ii  eb.e.  of  No.  3   ""'^  = 

lOcc.  cquala  '05     gram.     Doxtrose,  lEvulose,  or 
invert  sugar. 
„         .,      -DJTri   ..        Sooroae   (after  inver-. 


The  following  method  of  use  is  sufficiently  accu' 
rate  for  technical  purpoaea,  though  when  rnorc 
accurate  result*  are  desired,  it  isneoea^ary  to  adopt 
another  method.  Heasure  ofF  Goh.c.  of  each  auln- 
tion,  mix  and  dilate  with,  abont  an  equal  volnma 
of  water  i  boil  (the  liquid  iihould  on  boiling  aboW 
no  signa  of  precipitation);  now  nm  into  iba 
boiling  liquid  from  a  buretto  the  sugar  solu- 
tion (which  should  contain  about  1  per  cent,  of 
the  sugar  to  be  estimated),  boiling  after  each  addi- 
tion ;  when  the  blue  colonr  disappears,  filter  off  it 
few  dropa  of  the  hot  aolution ;  acidify  with  acetic 
d  add  a  drop  of  dilute  solution  of  K,FeC}-„ 


calculate  out  the  result.  ^  K^n,Oi  dteinor- 
mal  pataaiic  permanganate  containa  :H(iar.  ut  the 
pure  salt  in  l,(N>Ocb.c.  of  water;  therefore,  Ico. 
containa  -OOStOgr.  lf.,Mn,OB  and  loo.  is  oqnivalent 
to-005tigr.  Fa.  20co.  equal  30  y  -0060  =-ll2er.  Fe, 
and  ao  on.  With  Clarke'aooap  solution  it  is  ne.'es- 
iary  to  adhere  to  the  directions  given,  using  the 
table  for  calculating  out  the  retnlta.  You  cannot 
use  water  in  place  of  aleohul  in  the  preparation  of 
the  soap  solution. — Oli.'CTBOSB. 

[68374.1- BoKanentlva  Chta  Fixes.— There  is 

lines  auggested  by  ■'  B.  Sc."  It  ie  mnch  hecier  fur 
the  purposo  of  heating  apartments  tlun  any  rif  the 
Bunsen  itovei  ao  generally  naed.  It  is  frfC  from 
objectionable  odour,  in  consequence  of  the  perfect 
combustion,  gives  oB  the  whole  of  the  radiant  lieat 
of  the  fiame,  and  abatracte  ^o  boat  from  the  pro- 
ducts of  combuitiou,  utilising  thia  heat  for  raiting 
tho  temperature  of  air  that  supports  the  conihiis- 
tion.  The  flame  bums  under  a  hood  in  which  ii 
ample  room  for  combuatioa.  The  heat  rodialed  is 
thrown  into  room  hj;  means  of  a  rofleotor.  The 
products  of  combustion  pass  through  a  numl>er  of 
iron  cbambcn,  wbieh  abstract  the  beat  and  ihciD- 
aelvoB  become  red  hot.  Attached  to  l^ese  ohaoibers 
and  extending  down  back  of  stove  are  a  nninliur  of 
iron  gills;  theae  become  hot  bv  condBotion.  The 
air  for  combnation  ia  admitted  at  the  bottom  of 
Btove,  and  in  ascending  to  the  fiame  is  brought  into 
contact  with  the  gills,  and  thus  becomes  highly 
heated  before  reaching  the  Home.    The  fijune,iJter 

most  brilliant,  and  radiates  intense  heat.  To  tone 
down  this  light  a  screen  of  ruby  cone  and  bull's 
ia  placed  in  front  of  flame.— T.  U.  MAK6U. 


[61128].]— Buzka   and   Holmes  OaU.-^A  do- 

scription  of  a  modification  woa  given  in  lost  week's 
"E.  H."  The  Burke  and  Holmei  eell  usually 
jneiate  of  a  containing  vessel  with  a  poroua  pot 
with  c&rbon  inside,  and  a  tine  plate  each  side  of 
the  porous  pot.  The  solution  ia  the  same  'Ss  that 
-;iven  in  the  "Sitrate  of  Soda  Battery."  Fiva 
Jells  ought  to  light  well  an  S-volt  d-a.p.  lamp  for  a 
long  time,  but  the  duration  depends  on  the  qnantity 
of  solution,  <tc.  It  does  fume,  the  same  ~.?  an 
oi^nary  Buosen,  though  perhaps  not  quite  su  bad, 
hence  the  ]id.-P.C.  Homaey. 

[68383.]  —  CarriftKS  Wheels.  ~  It  the  foro 
wheela  were  of  the  same  aiie  oa  tha  hind,  of  what 

Jattern  would  the  body  be  which  wonld  allow  the 
jrepart  to  take  the  front  wheel  nnder  it  as  is 
usual  in  the  act  of  turning  the  coach. — A.,  Livcr- 

[aB389.]— Bo-SllTeiiuK    Lamp  Beflectors.- 
a   the  querist  may   find   it  difficult  to  prouure 

Banide  of  potassium.  let  bim  try  the  following : 
flwder  one  part  nitroto  of  ailvcr,  one  part  common 
salt,  and  eight  parts  of  cream  of  tarter;  mix,  iind 
make  into  a  paite  with  water  when  required. 
Having  thoroughly  cleaned  the  sorfaoe  uf  the 
reflector,  rub  the  paste  on  with  a  piece  of  clean 
and  when  all  parte  arc  well  ooverBd  with  the 
film,  wash  in  distilled  water  and  dry  in  ssw- 
vellen' chalk  or 

This  film  will 

a  aaiily  and  cheaply 

[63297.]— On ttaperolu  Boots.— As  this  query 
reads,  the  boote  are  made  of  gntuperolia,  and  there 
■hoold  coiuequeatly  be  no  difficulty  in  repairing 
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tonthcr.  I  saiipoae,  hovever,  tAe  qneatioD  retlly 
men  to  Bticbing  guttsperahs  soles  od  leather 
booti.  The  only  way  u  to  thoroagblj  cleui  the 
if  the  leather  sole,  and  the  beet  way  to  do 


and  pcsn  (ogeUieT  in  luoh  d  way  bb  to  exeludo  i 
Trim  off,  when  qaita  cold,  and  pat  ■  few  nails 
■lone  the  edge  of  thi^  sole  at  the  waist  of  the  boot. 
-rS.B. 


cheaper  uztfi 


— Forg».— Yon  can  scarcely  erect  one 
cheaper  tknii  an  urdinuy  circular  portable  one. 
Mine,  when  now,  t8in.  diameter,  cost,  say,  50s.,  and 
■donbtlesB  could  be  had  mnch  cheaper  as  second- 
hand. All  that  yen  would  then  require  Honld  be 
»  sheet-iron  hood  into  chimney.  11  yon  have  an 
ordinary  bellows   [and    a  fan,   nnlesB  driven   by 

EDWer,  is  an  infernal  humbug),  yoo  will  have  to 
uild  a  be»rth  ontaide  of  your  fireplace,  or  yon  will 
1>e  sadly  restricted  as  to  length  and  dimensions  of 
~thc  job  in  hand.  I  opine  that  1  coold  caaily  weld, 
say,  lin.  aqaare  iron  with  my  fire. — A.,  Liverpool. 

[5S30&.]— Otkos  Blowtng-,— The  querist  can- 
not do  bettor  than  porchaae  a  amall  gas-engine, 
which  would  nndoobtcdiy  he  far  superior  to  the 
clomsy  arrangemsot  he  refers  to.  Gas-enginea  arc 
not  very  cupenaive  nowndays. — G,  FaVEB, 

[68307.]— Fromtlnff  OImb,— Why  not  wash 
«ver  the  snrfaae  of  the  ^lasiwith  bydrofluorio  acid, 
which  may  be  obtained  in  guttapercha  bottles  from 
any  of  the  London  chemi»t«,  rinsing  off  the  eicess 
of  acid  with  plenty  of  water  ?  Wear  a  pair  of  india- 
inbher  gloves  when  nsing  the  aaidj  and  be  very 
caiefol  that  it  does  not  tonch  tlie  skin,  as  it  is  ex- 
ceedingly corrosiTe.— Dbxtrosb. 

[OSSOO.J— Slida  TbJvO.— Yes,  you  can  relieve 
TiressDre    on    valve    by    partly    "  balancing "    it. 
There  are  a  great  many  ways  of  doing  thi>  ;   but 
the  general  is  to  have  a  short  cylinder  on  hack  "' 
Talve,  with  a  ring  inaide  preeied  against  the  coi 
of  chest,  which    i>  planed  for   this  purpose.    T 
ring  must  be  B  good  fit,  but  movable,  and  piest 
-out  Dy  springs.     A  small    pipe  it  filed  to    vil<  . 
'chest  cover  id  carry  off  any  slight  leakage  that  gets 
inaide  the  ring.      Von  will  understand  the  valve  '- 
relieved  to  the  extent  of  the  internal  area  uf  ri 
pressure.     In  many  oases  the  arrangement  is  fii 
to  covet,  and  haok^f  valve  plancd.~T.  C,  Brist 
[58811.]— Blootrioal.— The  Lenlanohtf  cells  i 


[68ail.1— BloctrioBl  Ii&mvllBhter.—A  shi 

Eiece  of  fine  platinum  \riie  will  light  a  benioline 
imp,  but  do  not  ase  Leelaneh^  cells.  The  hi  '  ' 
a  small  bichromate,  with  the  lino  mounted 
spring,  so  as  to  bo  pressed  into  the  liqnid  and  then 
withdrawn  by  the  Wring  aa  soon  ss  the  effect  is  ob- 
tained. Iron  would  be  acted  on  by  the  solution. — 
8  to  HA. 
[fiSSli!,] — Bleotro-Uotor. — Wind  the  annatnr* 

-with  about  Jib.  of  No.  18  ootton-covcred  cc 

wire,  and  the  fields  with  about  31b.  No.  16. 

^ive  a  sowing-machine  easily. — S.  Bottoxe. 

[58313.]— Pan.— "  B.  L."  will  not  get  any  fan  to 
give  an  air  pressure  of  olb.  square  inch.  He  will 
get  a  Boot's  or  Baker  hlowpr  to  give  a  pressure  of 
about  31b.  sqnare  inch  maximum;  but  for  a  pes- 
■nre  of  Sib.  I  think  he  will  find  nothing  availabli 
oioept  a  blowing  cylinder.  It  may  perhaps  hi 
simpler  to  nsa  two  Bout's  or  Baker  bloweia  in  sue 
n  the  same  air-pipe,  the  second  one  taking 


with  condensing  pumps  for  obtaining 
pRwnrBBy — 996. 
[68315.]- Blaotrla    Bella   in  Serlea.- As  a' 

j)resent  arranged,  one  is  a  vibrator,  and  the  othe: 
two  single-stroke,  su  that  if  the  first  one  is  "cui 
out,"  the  others  will  only  strike  once,  unless  thi 
push  is  worked  continually.  By  far  the  best  way 
out  of  the  difflcnlty  is  to  put  a  relay  and  local  cell 
to  each  bell,  makinfj  them  all  vibrators.  Fni 
insUnee,  if  yon  are  using  o  cells  now,  use  two  foi 
working  the  line,  and  one  for  each  uf  the  bells, 
They  conld  be  connected  in  "  multiple  arc  " ;  but  1 
find,  from  years' experience  it  is  most  unsatiafao- 
tsry.  Truly,  IJiey  ring,  but  not  one-hundredth 
part  so  loud  as  when  connected  singly  to  a  cell 
I  have  tried  one  vibrator,  and  the  rest  singli 
stroke.     Also  the  "  shnnt "  system  adopted  for  tni 

-oall  bells  used  by  the  telephone  companies ;  bu' 
nothing,  after  all,  equals  the  relay.   The ''moltipli 

.arc  "  arrangoment  I  think  would  be  all  right  if  th( 
armature  did  not  have  to  be  set  so  close    to  th< 

jnagnst  ooiea — that  is,  the  hammer  of  the  bell  ha:, 
so  very  little  stroke.  I  do  not  quito  understand 
..._  ......  ^»»  41...  1..J  ,..■  rr»i  1...11  ^..;..:.^^_  Perhaps 


[58816.1- Dynamo,— To  Mk.  Bottoke.— The 

amount  of  wire  is  correct.  The  reason  that  yon 
ot  obtain  much  current  when  driving  the 
:  is  becaoseUteintermptions  which  take  place 
iC  current  twice  at  each  revolution  of  the 
r,  prevent  the  field  macnets  from  getting 
fairly  magnetised.  A  shunt  of  about  1ft.  of  No, 
""  --nn  wire  connecting  the  free  bruab  to  the  free 
nal.  the  current  being  taken  off  the  brushes 
ork  the  motor,  would  remedy  this.  Thi* 
dynamo  ought  to  light  six  lO's  in  parallel,  connected 
from  free  brush  to  free  torminal.— S.  BOTTONB. 

320.]— Cube  Inoliea  in  Sphere.— Cube  the 
diameter,  and  divide  by -^  =    0-623IJ,       Thus,  Vli 


,  .     .     p  the  2nd  oi  3rd 
yoQ  wonld  isj  how  this  is  effc 


bfiti  rlngini 
ieotad^^.. 


[oiii130.]— Cubic  Inohai  in  Sphere.— Solidity 
of    sphere    is   found    by    following  formula;—^ 

l-62Bfi  .;■.  In  this  case  -I  =  I2i;  J'  =  I2J  x 
Vii  =  liiSaj  cub.  in.,  which,  multiplied  by 
0-523(1,  gives  gross  071  cub.  in.  If  yon  want  con- 
tents of  spherical  vessel,  you  must  of  course  take 
inside  diameter  in  the  formula;  in  this  case  it 
will  be  13^  less  twice  the  thickness  of  the  shell.— 

Belgian. 

[58^2.1,]— Bookcaaa.-Tho   dniggiat   will   no 
doubt  supply  you  with  what  you  want,  and  tell  you 

[58B3D,]— BtorBKO  Battery.— In  anch  a  ease, 
here  space  and  weight  are  apparently  of  little 
oment,  it  would  be  foolish  to  attorapt  to  make 
one  of  those  complicated  affairs,  the  only  justifica- 
tion for  which  is  the  expectation  of  getting 


itOf  SL 


all  si 


and  weight. 


■I  say 


the  expectation  ;  the  proof  we  have  yet  to  eipect,) 
The  only  really  trustworthy  thing  is  the  old  Planto, 
which  any  one  oan  make.    AU  that ' 


The  only  really  trustworthy  thi 
-'-'-'- any  one  oan  make,    AU 

of  lead  hung  in  sulphurio  acid  and  water  : 


absolutoly  neceseary.  the  mechanical 
being  so  great  in  workini^  the  colonra  so  i 
'lie  true  shading  and  deanuu  lo  ni 
itesdy,  good  slide.- DEKS. 

[583-28.1— Bleotrio  IdgbU  —  A  imi 
sspable  of  lighting  five  10-oandle  lamp 
■hlfl  work  well  witi  your  engine.— 3.  Bo 
[58328.] —Blectiio  lAmp.  — A  ^ 
'Ugine,  provided  it  works  steadily^  I9 
lOO-o.p.  light.  A  small  dynamo  of  Ih 
power  woiad  be  necessary^  Ten  gat-li 
slightly  in  excess  of  lOO-oandle-liglit : 
candescent  lamps  of  lO-cf).  a»ch  ooi 
inanged  as  to  give  light  where  it 
-eqnired, — Bobadil, 

[d8!I28.]— Otto     Om     EnKine    for 

Light. — Procure   a  small    dynamo    to 

2U-C.P.  lamps.    ITbb  an  efficient  form  i 

and  lamps,  or  ynur  engine  will  have  mo 

n  manage.    Be    sure   and   have    a  fi. 

-nnmo,  or  there  will  be  an  unpleasant  p 

e  lights  at  every  explosion  which  occi 

:gine.  every  other  revolution. — JuH.vB 

"[oSaaO.]- Sa-wlne-  MetaL— Treat  tl 
turning  tool,  and  lubricate  for  the  samt 
-on  would  if  turning,- T.  C,  BristoL 

[oSaaO.]- TeatliiB  tor  Ketala.- Tl 

,nd  best  method  of  testing  metals  and  a 

ublimation  with   the  blowpipe,  alumii 

nd  carbon  slip.     If  "  J.  B."  will  obUic 

named  articles  and  practise  with  the  hi 

IV  soon  learn  to  distingnibh  the  metab 

'the  alloys  by  their  sublimates  on  - 

iminium  pla.to.     Not  only  qualitatire- 

_  _>loBe  approximation  to  quantity  may  I 

hv  the  exercise  of  a  little  ingenuity  am 

'.    Ithink  "J.  B,"  wiU  find  foil  ii 

.._      to  obtain  sublimates 'before  the  h 

hack   numbtrs;   if  not,  write  again.    .' 


nake  thetn 


require  "fonniDg"  by  , 
creasing  lulervals  until  they  work  well,  and  then 
working  them  regularly  in  one  direction.  They 
will  work  for  years  and  go  on  improving  ;  Bill,  load 
will  be  best,  now  it  is  so  cheap,  but  Jlb.,  or  even 
less,  will  serve.    Don't  bother  with  any  mess  of 

appoint  and  annoy.^SlOUA. 

[n332B.]— Party-Walla.- If  "A.'s"  premises 
are  in  London.  Westtniuster,  or  the  limits  uf  the 
Bills  of  Mortality,  he  will  probatily  find  what  he 
wants  in  the  Party- Wall  Act,  1+  Geo.  Ill,  cap.  78.— 
B.3C.,  Plymouth. 

[58827.]- Fainting-  Uagic -Lantern  Blldea.- 
"8."  can  easily  he  referred  to  "  some  cuurso  of  in- 
formation," in  the  BTtides  by  "  Sable,"  published  in 
Vol.  XXI,,  I  think,  and  reprinted  in  handy  form  by 
Mr.  Hughes,  now  of  Mortimer- road,  Kingsland.  N. 
Perhaps  the  querist  will  find  sufficient  in  No.  !H6, 
p,  22(1.— T.  J. 

[68327.1— Palntlnr  Kagio-Iiantani  SUdea, 
—  Grooms  "Transparent  Painting  on  tJiass," 
price  l»„  would  be  of  use.  Specially  prepared 
colours  are  quito  unnecessary.  IJtdioary  4d.  tubes 
are  good ;  bat  transparent  or  semi-trsnspnient 
oolonrs  must  bo  seleoted.  Ivory  black,  carmine, 
'  '  bla«,  indigo,  maddr    ' 


megilp  Is  used  for  thinning;  but  of  this  do  as 
tittle  as  possible,  as  the  colours  are  aptto  run.  Cse 
a  very  sinall  sable  brush  for  outline,  and  camel- 
hair  fi.r  masses.  Clean  the  glass  thoroughly,  and 
don't  touch  with  the  fingers.- B.Sc.,  Plymimth. 

[58327.] — Painting  HaBlo-Lantem  Slides,— 
Paint  the  lantern  slides  with  ordinary  water- 
colours,  and  when  dry  give  them  a  coat  of  Ganiid;^ 
balsam,  and  cover  with  iinothtr  glass,  as  if  they 
were  intonded  for  the  microscope ;  or  mix  your 
colours  with  turpentine  instead  of  water,  but  \k 
oareful  they  do  not  get  too  crumbly.     The  tians- 

Carent  colours  are  sienna,  isphaltum,  dragon's 
lood,  carmine,  rose  pink,  chemical  brown,  all  the 
lakes,  gamboge,  and  all  the  greens.  The  semi- 
transnarcnt  colours  are  umber,  Vandyke  brown, 
'd,  emerald  green.  Brunswick  green,  ultra- 


indigo,  and  V 


You  B 


book  on  -'Magic-Lantom  Slide  Painting 
bookseller's  for  a  shillmg.-R  U.  S, 

[5S32T.]— Painting  Uafflc-I.antern  Slides.- 
Special  colours  are  used  tor  painting  slides,  and  all 
Che  colours  and  other  requisites,  along  with  a  book 
on  the  sabject,  oan  be  had  tioui  any  artist's  colour- 
man  ;  but  it  would  be  a  hopeless  task  and  a  waste 
of  lime'fur  "  S,"  to  try  and  paint  slides  unless  he 
has  considerable  artistic  ability  as  well  as  experi- 
ence in  painting  both  in  oil  and  water  ooloara. 
Another  thing :  no  information  contained  in  books, 
or  printed  directions,  are  of  any  use  in  tbia  ait. 
Praotioal  information  by  <-   — 


-sfors 


it  may  ic 


-esders  to  know  s.  simple  way  of  testing 
of  "tinfoil."  Sometime  since  I  purchi 
respectable  firm  a  Cjuantity  of  "tiafii 
condenser  of  intonsity  coil.  .\  few  i 
wai^s.  while  experimenting  with  the  1 
tried  a  fragment  of  the  foil  on  carbon 
plnte,  when,  to  my  nurniise,  I  immed 
copious  bubliinalc  ot  litharge  and  ted 
plate,  and  very  little  whito  elli(jre«*i 
assay.  This  indicated  that  the  foil  whii 
sold  to  me  fur  liii  cuntained  a  large  < 
lead:  and  I  have  no  doubt  that  ther 
siderable  quantity  now  in  the  market 
for  liit/i.;(  which  is  nothing  else  than 
out  be'tween  two  coverings  of  tin  ;  thni 
are  deceived  and  robbed.  If  ]  have 
purchase  tinfoil  again,  I  shall  take  m 
apparatus  in  my  pockcr.  IJould  not  pn 
this  for  tinfoil  he  proceeded  against 
The  above  episode  will  illustrato  to  thi 
"Ours"  how  useful  is  a  knowledge  of 
analysis,"  even  in  every-day  life.— B.  C 

[B8381.]— TemperlnK  HlUlnB  < 
Hope  you  have  not  square  onmera  to  t 
not  too  sharp  a  liottom  of  teeth.  I 
cherry  red  when  hardening,  and  don't 
iif  water  till  quiti-  cold.  You  must 
rest.    They  will  Hy  sometimes.- T.  C,  I 

[583a2.]— Double  Cone  Pulleya.- 
you  have  a  screw-cutting  lathe.  If  s 
screw  from  surfacing  slide  and  bolt  a  a 
of  fiat  iron  to  bed  of  lathe,  and  let  it  no 
facing  slide  hetwei-n  two  guide-pins  6 
Set  bar  to  angle  reqoired.  throw  lesdic 
gear,  niM  there  ynu  are.     Set  the  tuol  fj 

complication,— T.  C,  Bristol. 

[68333.]- Soapaudi  in  Turning,-! 
rust  the  work  if  you  usi-  soft-siap,  or  cos 
— T.  C,  Bristol. 

[.i83;W.]— Screw- cutting.— If  anyth 
thread,  you  will  tind  it  cut  much  sww 
move  Uie  top  slidu  a  little  so  as  ti  let 
one  side  at  a  time  until  last  cut. — T.  C, 

[fiSMG.]— Sorew-euttlng.— If  "Refe 
.-128,  refers  to  cutting  V-threada  in  slide 
a  cumb  of  several  teeth,  it  ought  to  t« 
level  of  the  centres,  parallel  to  the  wm 
to  be  shifted  siilewiiys  ut  all ;  but  it  i) 
to  attompt  to  bring  up  the  full  thread  il 
as  the  tool  will  surely  bito  at  the  finish: 
when  approaohinB  this  stage,  yon  shoni 
hand  with  an  ordinary  chaser— .^  Lin 

[583.-17.]— Koywaya-p-Yoii  could  etf 
a  hammer  and  chisel  ii-bile  you  were  fii 
unless  you  had  a  lot  tu  Jm.  IJcilU  fas 
flat-ended  or  eonoiivf,  and  voi 
slide-teat—'  •-'"  •"  '-'■-  - 
stiff,  wit  .  . 
Bristol. 

[68888.]-Barflaoe 
^dvise  Iw  super,  fei 
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i  flxM  ptoportioa  to  luod 
riees  withthelow,  »b   frictiim  of  angino  only 
iLly  incrtMOi  vOb  load.'T.  C,  Briibil. 
■83.TJ.]— l^gaL— Tn  nmto  n  cieed  of  gift  rf 

kmd  valid,  complete  puhdexsiun  must  bo  eiren 
le  time  of  eiecntiag  ttic  deed.  A  flUmi)  of  lOi. 
iqnired.  For  tJie  nordiiiE  dI  the  deed  consult 
Beitoi,  ai  the  real  ettuto  will  hnvu  to  Iw  de- 
bod,  uid  the  personal  intentotitd.  —  B.SC, 
mouth. 

>B341.]  —  Azohereau'a  Arc  L&mp.  —  It  is 
e  ponible  to  ma  this  lump  with  20  BuuiCD 
I,  which  will  give  h  cood  li^-ht  fur  three  or  four 
n.  It  you  BU  afford  KO  ceUt,  the  effect  wr>uld 
aach  better.  A  good  light  requires  both  qoao- 
«nd_  BJ1.F.  The  greaUr  the  BJI.P,  the 
[er  will  be  the  uparlc,  and  the  greater  the  qniui 

the  broader  the  ore.  Carbon  rods  ^in.  diam. 
be  large  enongh.  Subititute  sulphuric  aoid 
■alt  aolation  in  outer  cell.  With  bichromate 
Ntroui  and  anlpharia  aoid  iu  outer  cell,  (be 
le  of  the  hattery  i«  very  liflle  diminished  and 
ie>  are  avoided.—BOBAtilL, 
i8844.]— The  Biohardson  Arc  I.Binp.— To 
.  BOTTOSE.— 1    do  not  know  thi»  lamp.     " 

i83fiD.]— Blectrto  LlBhtise:.— The  reueUuce 
•he  lamp  being  J^  =  66U  ohmB,  the  resist 
I  to  be  uaed  in  leriei,  in  order  to  obtain  thi 
>  ourrent  with  110  volta.  wUl  be  O'fl  (Ams.  Use 
ed  iron  wire  ooila  of  No.  20  B.W.G.  About 
will  bo  required.— W.  Hitchcock. 
8B50.1— Blootrlo      Uehtisff.— Yc 


B350.]— BIsctrio  Lls-btliiK— I  do  not  undei 
i  this  query.  Have  the  lamps  a  resistanee  0 
ohms  each?  How  many  do  yon  vrantto  use 
it  u  the  reiiitanco  of  the  dynamo  itself  ?  I 
want  to  nae  only  ooe  lamp  of  100  ohms  resist 
a  dynamo  haTJng  an  B.M.P.  of  tlO  volts, 


vitb 


....    'ill  only 

J.  BOTTOKE. 

.] — BtMUn  Ooak. — Yoa  can  only  grind 
it  leaks.     Do  not  use   emery,   but   I   can 
piece  of  hard  coke  smashed  fine  and 

'aler.     Ban   the  ping  with  file   . 

formed.      I  like  the   aabeatoe  packed 


».— T.  C,  Bristol, 

.83o7.J  —  Vina      PriminK.^ 

a  alt  neceaeary  information  about  prnning 
la,  having  worked  by  its  direction  for  13  years. 
«  waDts  a  more  eipcnsive  book  get  Thompsou'e 
.ne  Culture."  I  always  stop  my  fruit-bearing 
aches  at  the  fourth  leaf  frooi  the  bunch  by 
ahing  off  point  with  tfae  finger-nails,  otherwite 
Tine  will  ran  to  wood  instead  of  bearing  fruit. 

.8361.]— LathB.— You  can  oertainly  run  a 
nlar  saw  on  oeatres,  dead  or  otherwise.  When 
n,  turn  them  np  afresh.  I  don*t  believe  in  riin- 
t  circular  saws  on  oentraa,  unless  for  short 
pirary  jobs.  Saw  spindles  ought  to  be  mounted 
good  long  bearings,  a*  the  speed  is  great,  and 
Uon  on  points  causes  great  heat  very  soon. 


I  is  an  arc  (toothed)  and  work*  on  a  piaioa.    .' 
(ablepie:cDf   watchspring   preues   against  tJi 

■ses  against  a  thin  indisrubber  diapbroem.- 
C,  Bristol. 

ft«3ii3,]— HeoOTortng  OU.— This  might  h 
le  with  carbon  bisulphide.— S.  BOTTOSE. 
u8.HH.]— PlTobrick  FIreplaooa.— Fill  up  th 
Hired  space  with  broken  firebricks,  uning  a;-  _ 
lent  a  thiulc  mortar  made  of  dry  fireclay  and 
p-boilera"  solution  of  silicate  of  soda.  This 
lent  dries  as  hard  at  firefarii.:k,  and  stands  the 
quite  as  wclL— 998. 

&6SC4.]  —  Tirebrlok  FlraplaoaB.  —  ■'  Sure 
J "  ahould  get  some  firecluy,  mLi  it  with  n 
a  water  till  it  is  of  proper  consistency  to  work. 
tld  it  Ut  the  pattern  he  requires,  aiul  dry  alowly 
t  faw  daja  before  it  is  pat  into  (be  grate.  But 
r^soft  flfafia  a  nnii|(l$  of  readj-made  fli:»4>nokB  to 
^    Iiia*e  doulULMdftnmd 


loced  n  .  „  „ 

..nswer  sdmirablv ;  I  bought  two  fire-ttles,  3in. 
thick  and  about  <)in.  square,  and  had  them  chipped 
to  fit  the  ends  of  the  grate  (they  are  very  hard),  I 
then  mode  a  paper  pattern  of  the  shape  of  the 
bottom  of  grate,  and  had  it  cut  out  in  theet  iron. 
This  I  place  orer  the  grating  ut  bottom  of  grate. 
Dut  the  tiles  in  position,  fill  the  grate  full  with 
lamps  of  coal,  put  paper,  wood,  and  cinders  on  top 
of  ooaL  light,and  let  bum  downwards.  Fire  keeps 
'    for  hours  without  being  touched,  and  must  have 

ved   oost  of  alteration  many  timet.     Fire-Ules 

.  each,  chipping  lOd..  sheet  iron  6d.,  total  2s.  4d. 

lect  iron  bums  itself  quite  clean   if    reversed 
every  day.— D.  G. 

[58867.] — Haatlnjr  Paaaaea.  —  I  Bucocssfully 
bent   a  very  cold  |iassage    and  keep  frost  from 

EeenhousQ  plants  with  a  lui-calor  gas  stove.    This 

adapted  for  burning  keroeenc  or  Einj'  mineral  oil. — 
Haylino  Islasd. 

[58369.1— Ammonium    Bichromate.— Seaoai- 


ithalitUeof  theRockhill 
id  if  tliey  are  larger  than  ]-Jin.  diam'eter  s 
plate  of  Tolcanised  fibre  shotild  be  screwed  . 
addition.  Let  the  glaisea  rnn  as  close  together  as 
possible.  The  bottoms  of  the  two  Leyden  jars  arr 
conneotcd  together,  and  the  bottom  of  the  seconr 
'wo  jars  are  similarly  connected.  These  connec 
ijons  are  then  united  hy  means  of  a  short  lengtl 
>t  wire  which  can  readily  bo  detached  if  desired 
-J.  W. 

[a8S76.]— Electricity   for   Amateurs. —To 
MK.  BOTTOKE.— Take  sulphuric  acid  sp.  gr.  I'liHo, 
l^oi.;  nitric  acid,  sp.  gr.  \-\h,  iaz.;  paper.  \oi.     ' 
do  not  know  the  name  of  the  tool.    I  had  it  mi 
for  me.— a,  BoTTOSE, 

[A8a77.]  — Orindingr-lu    Safatr  -  Votvaa. 
Piunice  powder  answers  well  for  quick  grinding  of 

from  a  piece  of  "dry"  soiatone. — A.,  LiverpooL 
[S8377.]—BafBty-ValTea.— Grind  (hem  in  b 
grindstone  dust  or  cokednst  and  water.     Give  (I 
a  twist  and  a  lift  continually,  and  keep  grit  off  the 
wings.- T.C,  Bri[*  ■ 


UNANSWERED    QUEEKS. 


nt  numbrri  a«d  rUIti  tf  furrlff  aMth  Ttma. 
loiuiftfnl  nrt  rrpfoted  four  s-^attf  f{/tei-4nf^. 
t^cf  «a  for  lltr  6ni^  1/  IMr/^leu  oMrOuett, 


.  Orgna-Acccrdlou,  p.  IN). 

.  Eaglne,  110. 

.  TtiaTelepbuDeaadtbeAr,  IH. 

.  Booiething  Warth  Knowlnir  tBt. 

.  Cane  Siigir,  1(1. 

.  Cryitalllnatlon  (PmctJcal),  IIL 


*~A  SBR1BS  of  Arctic  relics  of  strange  interest  baa 
heen  brought  home  by  Captain  Fairweather,  of 
the  whaler  Terra  Noca,  ot  Dundee,  and  trans- 
mitted to  the  Admiralty  by  Ur.  Leigh  Smith. 
These  relici  consist  of  vanona  docomeata  in  a  cylin- 
drical tin'case,  which  had  been  deposited  bysereral 
of  the  Frtuiklin  Search  Expeditions  thirty  years  ago, 
--■'--'-' '  left  by  Sir  ^AllenYounp  when    ' 


Tub  Mexican  Government  ore  about  toosUblisb 
a  meteorological  station  amcmgtbeirhighcet  moun- 
tains at  an  elevation  of  nearly  20,IW(m,  above  tlie 
sea  level.  Aoceaa  to  auch  a  place  most  he  always 
precarious  and  frequently  impossible  for  a  long 
time  t<igether.  Hence  it  is  necessary  to  i— '- 
eiceptionai  provisional  for  rendering  the  in 
meats  almost  independent  of  human  attci 
and  supervision.  The  nocessarv  apparatus  is  being 
constructed,  and,  as  far  as  possible,  all  the  instru- 
ments are  being  made  to  go  for  a  year  without 
stopping. 


QUERIES. 


[seaso.]  -  Eoumlaa.  - 


irndl;,  e'va 


[SSMl.]— Laffal,-WiU  Mr.  WelherfleM  give 


laughter, 


loirs,  i( 


laud  In  with  rtpin]  tn  ths  properly  f  The  woman  plcta 
or  hvr  tTostcii  ooe  ol  the  clerks  out  at  the  oBloe  ot  the 
iwyer  tliat  got  out  Ibe  Httlement  deed.  Blnn  then  tha 
lualoesB  hai  been  Ukrn  DDt  d1  this  laww^  hands.  H« 
etutm  to  gi>e  up  tlia  settlemCDt  deed.  >s1h  says  tlit  sahl 
ruBter  wlsbnbim  to  hold  It.  Oanheba  nadeta  giva  It 
ip-r  Tbeilaugtiter  iBll^earaof  itBe.  Csoldsha,  with  bar 
ucther.  ds  as-ay  witli  llie  aettlemant  dead  If  ttiey  ttioacbt 

.Sect  the  property  belor  sold  If  the  motlin,  with  Ib« 
iBugbter'B  consent,  wished  to  sell  II  ?     It  a  man  makes  a 

[M383.]-BrawliiB  Lloeiue.— Will  some  ot  "  Oars  * 

jtnaed  uader  £10  raWabla  vbIm,  and  wtah  to  brew 
leirlor  oitd  use.    Caa  tlje  Excite  cliarue  mc  doty  on  the 


[(8383.]-arai 


-Braaa  BoUer.  —  Ckw 


ii  worth,  with  the 

.—J.  P.  W. 

mj    md'r  kiadly 


[UBOTTOSI.— 

JB  luy   1"*^ 


[iS3M.]-KB?iietoSacliliia.— ToK 


;u..sllt,'Iil  error  in  laj  nuorj,  it  should  have  been  ; 
A!  gladlf  recelveii  by-W.  If .  M. 
[iBUB.}-Pollahiiiff  Hardirood  Bobbins. - 

stiall  waat  lo  do  (liptn  <|Ulckly  lo  the  lathe ;  they  are  bi 
ommoD  things. — A,  B.  C- 

[tftJsel-Alr-Chui  Valvea.— Bow  are  the  valves, 
lir-gmu  coDslruclMl  ?— AMi'mUH. 

[Ee3S7.1— UaKlo  liantem.  — I  have  two  purtii 
pnfics— one  a  ^luurtor-plate  ol  1|ln.  fociia,  the  ctber 


[(83BS.  1 -Biff  Drum. -Wonld  any 
'  K.  M. "  kindl;  tell  rot-  bow  to  repair  d 

[S6M9.]— Bpeotioaoope,— wm  -^ 

urni?    J(sD"h 

[INW.]— SilTsr  Solution.— Some  tiiOBBgal  made 
Bme  ■ilier-plaling  lolullon.  and  put  II  in  apliic-boi  Hoed 
int  wltb  pitch.      It  norkcd  all  right  lUI  the  pitch  got 


t(>493.]— Tires.— Woiild  some  kind  n»der  tell  mt 
u»i«l  method  ol  bevcllibg  large  liraf    We  bevel  t 


reader  loforiD  ni 


B  a  siJinl  lorin  n  utoes  as  posslbis,  not  more  than 

bortupibeceuiisl'    AraagethlotBBisofwIrqlBB 

I  wuit  lo  make  It  In  IDlt.  or  IICl.  langUu,  and 

.pe«llly.-J.  H.  B.                                      "^ 

(M31H.l-Oaatliiff.-To  "  aa™  IUt."-I  shall  b 

glad 

(  yoii  will  klndlj  oiplain  jour  mode  a(  .onting  a 

ackeled  oyllader,  the  ofllnder  to  be  buibrd  y     Dn  rou 

coailder  buihing  arBi.class  work  7— ClUHURo. 

[S§a96.1-OhamlcBl.  -  WUl   ■»»   of  oar  tri 
cbeuliUUndly  lutoroi  me  where  1  am  to  gel  a  a 

endly 

-edlf- 

lerenl  Ul.les,  but  an  get  lutle  satisfaction  from  tbtm— 

tor  Uuiauoe,  in  "Bajltj-s  Ohsnilitl  Pocket-book 

.tooilo  weight  of  antimony  Is  IMO,  and  (n  ■■  Jnurt'e 

Prac- 

tloil  Cbeniiiiry"  Ills  given  as  laou— B.  MKLDBliH 

t(B3tMl.]-I*K»l.-A  cottager  be.™e4  a  tenaDt 

an  igreenif at  lu  give  a  qoartcr-s  notice  or  psy  a  qa 

rent    Bach  ooltcs  not  having  been  gUeu,  <u  th 

tenaat  go  out  and  late  anay  all  his  goods  at  the  end  ol 

any  one  quarter,  p^lng  rent  up  to  that  date  only  ? 

Tba 

only 

possible  security  for  the  forfelLad  qnrur'srent. 

11  ii 

pleaded  thai  he  can  take  no  such  itaia  until  the  end 

oClhe 

quarMir.  by  which  tlois  It  Is  plain  that  he  will  h...  t 

deterioialed  by  three  mouths'  emptlwsi  in  tho  d 
wlnter.--0,.I.  L 

ndot 

[683117.! -Uffht. -In  a  recent  oxamlaallon,  the  1 

How- 

lathe  angle  dI  rofleoIloDaad  locldeuoe?  otveaskeub. 
Kane  ol"oiirs"  wouldklndly  ansmr  thlsfot  me,!  woalj 
IhI  much  obliged.— DPTicux. 
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[BMIIE.l-L«ma.-TinilMr.W(th[rflflrlk1ndly»w«-r^ 
Wy  f»(hcr  i!wU  wnif  t Imcucu,  l»tln|r  proiiM-ty,  ind  n  Utile 
noiwT,  tar  ilir  benefit  nf  my  ninttiBr  vlilJic  abe  llT«],srtfr 
lin-  dntb  <<i  be  pqiiilly  dlvlilril  totoKB  hti  two  only 
clilldm-  miMlt  uiid  iriy  nl.lrr  DniDBTriKl  i<>ter.  Uetber 
dlf'l  Eva  D:nisl1»  apo.  nii.l  njv  alitcr  hun  alio  illcd  ilucr. 
IutIdb n» U'lll.  UiiililnlutliEriiharcun'ellaaoiyawii? 

f  JKJM,]  -PmervAtion  of  Pruit.  -  We  mid»  nu 


tlipv  nrc  all  bxl.    C>n  mt  klnil  raidir  glTS  ni  nny 
aii'l  (HHild  ila  k  prafllsble  trade  If  ire  could  anly  auccartiu 

Iltp-'BrTlditlllclU— CAVK  L'llLOSfl. 

[B-uiw.]~DlBtfllaUonofVolBtIleOtlfl.-CiiiiinT 

reader  ol  Lhe  ")-:,  k, "  ^nn  dpKirlptlDD  or  the  dEMIUiitlan 
^loUtUe  oil  ttom  Ibitw— e  p„  oil  of  eiitalyptinV— Cii'K 

(H<lil.]—Gly(iertno.—TlieIi.niilni(  population  lutliU 
colany  mnnnliK'tnie  llirlr  oim  awji.  using  ullow.lonl, 
anil  otlwr  kiuiU  nt  faC.    Tlio  ajhei  of  a  biub.  Lolled  lor 

■urdutbBidkalt.    Ciin  nny  revteiglre 'Lnne'm'nn<'by 
vliiclitbcElymlnccanbenHiTHredfrcimCbarcfiiM'nrtrr 
tho  (Kill  Id  nady  i— Oai'e  Cdi^nt. 
[UKiqj- Copper  Bod.- Will  i 
idpee'"  UjeTiuioiiHiutabuicdiiDi 
Tor  iiioducinB  the  copper  rtd  V— P.  1 


londu  sf  tbe  UId»- 


roof  Paper.— w 

Itniiuebk  IfMiiiitlii 
![1  by  groci 


tbe-l'-M.-'kli 
Lovtliewal.r 


[MiOBJ-EIevator«.  -  Wenld  any  ot  yonr  n 
kinlly  fargnr  me  Titb  ilii<  rule  tor  makUiB  elcTitoi 
Uftlnx  gmlD,  KiipimM^  bnckiitii  tc  bo  Sin,  isnarc. 
»lin"''l  lie  Tlie  diAiueler  ol  piiltevn.  cir  dlstaTin  li  i 


U  morkeJ  X  'a  Flg.t-Vot 


[S'4*(.;    Truumltter.- 


[i8«(7.]-To  Mr.  BoUoDS.- 


Bun*uL:i 

Eorf„'Sl,aS"e 

«I«lI<.li«hlwlthii%nd 

[iMoe.] 

-DeadBlaoktOTKetal.     l  bare  tried  the 

cleansed). 

sr;;;X".i 

1-1  iwlil^li  b»a  beau  llioro.iglily 

'^'"  *!  *""'" 

ItMtloally.—WlablDg  to  bne  ttaiidauu  by  elei-trMtv 
(clR'uli  eloied  by  band  ot  clock),  I  wonld  aik  mne  of  our 
iinwUcal  elcelrti-lana  kindly  to  lupply  tba  following  mi- 
lunitam  :  (1|  wlilcb  would  anawer '  boB«i  —  Lilted 
jlatinum  Him  or  Indnctlop  apaik  t    (9)  If  llie  latter,  wbat 

italleWoollMpabla  a(<npplylntiucb.[«kf  <lj  How 
pnri'nt  Ufrbt  tnrelllnif  down  at  ohh  to  Interior  Jet.  wblcli 
ngBneiBlly  don  if  Unit  rush  of  gag  be  lighted  I  (4)  Would 

lor  the  boiwe  belli  be  sufllcleDt  (or  all  r  A  aketch  S  b«i 
inangennot  would  oWige— KiBS  lluistixi.a. 

.«?*?"'ilfl^^J^»^«  Boom.-!  bar.  a  nam 
■«ft.  l<y  ran,  Tilih  three  large  vtudowa  and  ana  Areptace 

C^ln'S"u"rT''"o"lS^-"i-IH_™-^.'««'l™- 
tieated  by  gai,  be  fcaaibia, 


[»(11,]-Fts.«(llet.— Will  acme  kind  reader  tell  nie 
tlie  nilAcof  (lia  mitmrDtnt  aqaoaklMg,  or  ^rlngan  Idodt- 
— '  -onnd  at  timei.  and,  after  a  time,  returning  to  ita 
tone?    Ifancy  that  the  water  eoUeiU  in  Ibentoulb- 

T  iiiber  came-  lliM  1  dont  fcow.— Wdistlk. 
[i.H'ilj.j— Btsnlator  tar  Incubator.— Will  aeme 


J  colour.  Alan  wluit  Hud  o(  kiln 
[«!i4i4.]-EmeryWtaeela.' 


iiwy)  — Lubricant.- Tf 


[SSllc:    Va«ollne.-l  abould  fpcl  cbllKnS  bynoy  o( 

illcp  of  Tasellne.  I  have  two  apeciuiena  tbut  ara  aimllar 
li  extanial  appran^Dce  ;  bijt.  on  tostlni^  their  optical 
euiltlei.  I  grent  dlfferenco  rrops  up.     The  rofractlTa 

W  C^jrt™e  both  te  trSe  iSneap  Lind,'»™  odiJ 
[W*l 7.]— Tarpaulin. -Can  uiy  porreipondent  Inform 

[s«m.l-BnBar  in   Bear  Worte,— «'hat   \i  tbe 

HthorillH  It  la  never  more  Ih'n  H  per  cent'Tliul  In*! 
ojie  irrei'Ily  tiind  at  Stourbridge,  u  pnetlcjil  hrcverand 


itinPIpoa.-WmP.J 


[3«4».]  -IJeclanchs  Battt 


Battory.-Woul 
ler,  klddfy  gire  w 


[lMSl.:-Violta—l  haw  afloHalrltUaleanird'a  held 
r.  in'iker.  Londoul  ISIUj.      TliB  l«ok  il  CIBjllonllj 


[i  cut  betorc  working,  tloea  It  binder  tiw  noliablitg  at  all  1 
[*MM.]  -  Sauare  Threada.— WouM  any  kind  reader 

[ISHSi.l-Kmine-outter'B  Arbora.- How  ahnnid 

lu  order  to  keep  tbeM  in  the  projier  place  on  thearban? 
»re  they  (orged.  or  would  |ii«iti  of  tubing,  with  proper 
luilde  bore,  do  i—Stumy, 
[t4Ui.]— aiida-roat  Angular  Adjurtnieat.-I 


[«a4K.1— Weetcott  Ohnok   Fitting.  —  I   bare  a 

Din.  fuur-jaw  Weitoott  chuck,  Htled  on  a  laoe-nlata,  but 

Igidlly.     Hj«-  FhoBld  I  cbuck  it  reTctied  tor  the  putpom 
f  borln;  andh-rew-CDItiBg  hole  at  back  quite  tneaniL 

[Sitl!7.]-Twiat  DriU».-Cao   tboe 


[i|»i3j.]-Ijiuiant'aPolarlnieter.-WbBtbtlieDew 

opll<::il  :Ljod:rk:u1iun  which  hat  bevn  applied  tu   lA^irent'l 

polarluietsr  by  Ur.  Ibuuiaa  Bayley  >    A  deociiptlop  and 

iketcU  wou'.d  Piuch  oblige— DKXTiiiHia 

[iJi4>.]-Fetrolaiun   Spirit.— What   ia  petrataim 

ibt^nable,  and  aboatwhM  Ii 

[SM10.]-Xloro.  Xonntlnr.-HaTlng  lUiiMd  aoma 
atholoffioal  Apedmeiu  with  Huoman'B  riolct  and  moantad 
Uem  In  glycerine  jelly,  1  And  after  a  tima  U»  dya  dlOaaia 


nlo  the  glycarine.     Ia  Here  atij  method  ol 

hla  r— DKTTBOBE. 

[ISm.}— Kolaaasa, —WhmXU  Uia  t^ocea. 


anClly  In  tba  moll 


[I84K.}-CaiiTaa  Caiio«.— l  miJe  ore 'cut  huh 
f rom  direckiona  obtKinrd  from  a  book.  l^ngtlL  lift: 
breadth,  Ht.  «!□. :  dr|)ib,  Ifc. ;  toadti  of  aulni  ut  i  i.^ 
rorerad  with  hrary  canraa.  Wheu  flnlrhpi[  I  aide!  tUt. 
ilBeptataakeel.  She  weigh*  ahool  Icwt.  I(lnd(hel.tir 
iTiiiky  and  tireaoine  lu  puddle  lu.  The  iHghieai  En;, 
uifu'  cftiuM  hi;rt'>roll  greatly.  Coald  any  ludnnnw 
K  remedy  >—C.  J.  DttOWX. 

[iM»j-AnalyBiBofP«npir&tlcm  ;B«r«atl.- 

[9S134.]-01ase  on  Plaatar  Caata.— Wba:  biabd 
■  nil  the  plaster  to  Elfo  Ibe  al*ve  1^Ja-o». 
[SBUi.I  —  Waste   Amalgam.  —  Amnn^  rje 

frequently  a  little  left  orer  of tfr  uchaperailuu.  I  Utlj 
urae  of  time,  aecomDlatcd  aboat  eight  onnctaifnB, 
ilch.  roDgbly  Ratad.  la  compoaed  ol  idlTeT,  Itn,  ui 
ironry,  wilh.pcrliapa,  a  trace  of  gold,  platinnm,  or  r^fc 
Ul  any  of  our  rcadcii  kindly  tell  me  bow  I  ou  nm 


■ugih  the  rope  will  N 


«1  bT  a  rope,  that  raft  k  a 
tfl  gnawer  it  iDpUlaOnii 


hrldgL'  and  colb  f  I  Ol 

[Bii4M.j-To  w.  : 


stiould  I  me  tor  trial  in  place  nf  loniiia  f—ELVrrU- 

[tB430.]-To  J.  K,  Hindle,  Jim.— l  hofx  ;■  aS 
send  drawl  nge  and  deacripticD  of  joax  lamp  forta^jj 


l.N.B.  EnBinea,- 


doing  will  Dbllgi!.  e>ii.-oliJly  if  tbe;  eipLkia  m 

[SMU.T— Iharmoatatlc.  —  I  biTe   a 

hicb  ii  Lcatsl  b.>  hai.naler  pipei,  the  bi^lar 


[la-Hi.] -Compreaaion  of  Ctea.—Will  luy  om- 
pbndent  oblige  with  Bketcb  ami  du6.Tii,tiou  of  pomp  iti 
urcomrreisliigew  tothohtgh  dogr«!  til  density  la  aii 

[swu.]  —  Bnr&ce  -   Oondanstn^     MarlK 

Urge  Ota  small  one?'*  What  l" waiif VtTknow  it^'K^ 
liped?  Vhat''falhe  S^c' of  \he  ™iie1ir* 


a'tfrrrt  OTCrt 


rboard  7    Wliy  b  ul 


tell  the  proper  quantity  b(  «aB 
ao  at  to  regulate  tbe  ilulca  aW 
Doe*  the  doBkCT-pampdma-tia 
. }  The  bilge  pump  being  iticMtf 
t  It  am  be  workird  ommaotli,  u  1 


[ie4<s.]-BIeotrlo  Lisht  fbr  BioTole.-t  f^ 

bicycle  V  IIOMmd  carrying  accumulatbrin  my  pock«.  Hff 
ia  It  charged  !■- As  AMiTKi'H  KbinmticiAX. 
[tM«.]-AatranoiDlaal.-'How  many  tinea  ifliar 


ir  take  plage  i — CoriB 


-i!S^^ 


"TH«   BUUBBI   I 


T«ntj-hiv  WorOr,  and  Bu^ih 
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THE    PROaRESS    OF    ASTRONOMY 

IN  1885. 

THE  year  which  has  just  closed  has,  per- 
haps, been  a  rather  more  than  usually 
eventful  one  for  the  astronomer  ;  as  will  be 
seen  when  we  come  to  enumerate  the  dis- 
coveries which  have  been  made,  the  discus- 
sions which  have  arisen,  and  the  theories 
which  have  be<in  propounded  during  it. 

The  attempt  to  introduce  a  change  in  the 
iistronoinical  day  has,  so  far,  apparently  met 
with  but  scant  success.  The  latest  disputants 
of  weight  who  have  dealt  with  this  question 
are  Professor  Newcomb,  who  deprecates  the 
Alteration,  and  Professor  von  Oppolzer,  who 
is  in  favour  of  it.  The  adverse  views  of  these 
eminent  men  will  be  found  set  forth  at 
length  on  pp.  122  and  295  respectively  of 
Vol.  XLV.  of  the  R.A.S.  Monthly  Notices, 

The  Annular  Solar  Eclipse  of.  March  16th 
was  succeBsfolly  observed  and  photographed 
at  numerous  stations  in  the  United  States. 
The  times  of  contacts,  &c.,  were  accurately 
determined,  but  no  aadition  to  our  know- 
ledge of  thephvsical  constitution  either  of 
the  Sun  or  of  the  Moon  was  made  on  that 
occasion.  Professor  Toung,  emplo3ring  the 
spectroscope,  failed  wholly  to  detect  the 
slightest  trace  of  a  lunar  atmosphere.  The 
sole  record,  up  to  the  time  we  write,  of  any 
observations  made  of  the  Tottd  Solar  Eclipse 
of  Sept.  8th,  reaches  us^  from  Mr.  C.  R. 
Marten,  of  Wellington,  New  Zealand,  who 
noted  an  unsteadiness  or  quivering  of  the 
Corona,  a  long  ray  of  which  proceeded  from 
the  lower  right  quadrant  of  the  moon,  while 
a  large  equatorial  protuberance  was  also 
perceptible.  The  red  prominences  seem  to 
nave  been  remarkable  for  their  number, 
extent,  and  brilliance.  Determinations  of  the 
solar  temperature,  derived  by  Professor 
Ericsson  from  observation  and  experiment, 
and  by  Him  from  theoretical  considerations, 
place  it  at  1,700,404'  Cent.,  and  2,000,000** 
Cent,  respectively.  The  remarkable  fore- 
and  after-glows  still  persist  as  we  write ; 
whence  it  would  almost  seem  either  that  we 
were  travelling  through  some  region  of  space 
enormously  rich  in  meteoric  matter,  or  that 
we  were  carrying  such  an  envelope  with  us 
in  our  journey. 

A  circular  (No.  99)  issued  from  the  Obser- 
vatory of  the  Earl  of  Crawford  on  Nov.  2l8t 
(inviting  attention  to  the  fact  that  nearly 
two  periods  of  Biela's  missing  comet  had 
elapsed  since  the  meteoric  shower  of 
Nov.,  27,  1872)  se't  observers  on  the  qui  vive 
on  the  last-mentioned  night,  wherever  the 
sky  was  sufficiently  clear.  In  the  result, 
oroervations  of  the  very  fine  metepric  display 
which  actually  occurred  combined  to  show 
that,  so  far  from  the  radiant  of  the  meteors 
seen  being  a  point,  it  formed  really  an 
elliptical  area  of  some  lO"*  by  &*. 

ui  connection  with  meteoric  astronomy,  per- 
haps this  is  the  place  to  mention  that,  towards 
the  end  of  the  year  1884,  that  very  eminent 
observer  in  this  department  of  Astronomical 
Science,  Mr.  W.  F.  Denning,  of  Bristol,  as- 
tonished his  confrdres  by  the  definite 
announcement  that  certain  visibly  active 
meteoric  radiant  points  remained  sensibly 
stationary  for  months — a  statement  so  very 
startling,  and  so  oppos^  to  all  that  we  know 
of  *  the  nature  and  movements  of  these 
visitants  from  space,  that  it  would  probably 
nerer  have  been  listened  to  but  for  the 
poaitkm  of  the*  author,  and  his  claim  to 
m  Mikadrd  on  the  iabjeot  Mr.  R.  A 
ntt,  mAmnfomauw  showed  that 
vMiB  nulr  itaiioiianr 


Mr.  Denning,  the  meteors  seeming  to  iuue 
from  it  7nu8t  travel  with. a  velocity  of  200  or 
300  miles  per  second  at  the  very  least.  To 
this  Mr.  Denning  rejoins  that  nothing  in  the 
smallest  degree  approaching  to  such  a  rate 
of  motion  has  ever  been  observed,  and  so  the 
matter  rests. 

A  sedulous,  but  (of  course)  wholly  in- 
effectual, search  was  made  for  the  mythical 
planet  **  Vulcan  "  at  the  time  of  its  computed 
spring  node  by  Mr.  T.  W.  Backhouse,  of 
Snnderland. 

During  the  eastern  elongation  of  Mercury 
in  July  last,  Mr.  Ballot  saw,  or  believed  that 
he  saw,  certain  definite  white  markings  on 
t!ie  limb  of  the  planet.  So  far,  though,  his 
observations  remain  uncorroborated. 

Professor  Bakhuyzen  has  made  a  redeter- 
mination of  the  rotation  period  of  Mars, 
which  he  finally  fixes  at  24h.  37m.  22-($6s. 
±  -01328.  This  is  0-05s.  in  defect  of  the 
period  assigned  by  Mr.  Proctor  as  the  result 
of  his  latest  researches  in  1873. 

Nine  more  planetoids  which  have  been 
discovered  between  Mars  and  Jupiter  by 
certain  astromoners  who  have  apparently 
nothing  better  to  do,  bring  the  number  of 
these  bodies  now  recognised  up  to  253. 

Some  remarkable  observations  of  physical 
change  on  the  surface  of  Jupiter  have  been 
made  by  Professor  Hough  with  the  sreat 
18'5in.  achromatic  of  the  Dearborn  Oraer- 
vatory  at  Chicago,  by  Professor  Young,  and 
by  other  observers  also  in  this  country, 
who  have  noted  that  the  famous  red  spot, 
which  has  persisted  so  Ions  upon  that  planet, 
assumed  the  form  of  an  elliptical  rinff,  only, 
however,  to  close  up  again  subsequently,  and 
resume  its  normal  appearance.  Another  red 
spot  has  also  formed  upon  the  face  of  the 
planet.  Professor  Hough,  from  a  series  of 
observations  made  between  September,  1879, 
and  June,  1885,  finds  that  Jupiter*s  mean 
period  ;of  rotation  is  9h-.  55m.  37'40s..  On 
every  single  occasion  on  which  transits  of 
Satellites  IH.  and  IV.  have  been  recorded, 
they  have  invariably  crossed  the  face  of  the 
planet  as  dark  spots. 

M.  Trouvelot,  of  Meudon,  asserts  that 
Satum*s  rings  have  undergone,  and  continue 
to  undergo,  changes  quite  patent  to  the 
observer  furnished  with  sufficient  opti<^ 
means. 

From  his  observations  of  the  two  satellites, 
Oberon  and  Titania,  made  during  the  oppo- 
sitions from  1881  to  1884,  Prof.  Asaph  Hall 

finds  the  mass  of  Uranus  =_..  .^ ,  .  ^^_.    This 

is  slightly  less  than  that  derived  by  him  from 
previous  observations,  albeit    a  very  little 
larger  than   the,  value    deduced   by  Prof. 
Holden. 
Prof.   Hall  has  further    determined  the 

mass  of  Neptune  to  bo  ^^^^  .  from  observa- 

19092 

tions  of  its  solitary  satellite.    The  periodic 

time  of  the  sateUite  itself  he  finds  to  bo 

5*876339  mean  solar  days. 

Five  comets  have  appeared  during  1885  ; 
or  rather,  perhaps,  if  we  include  Encke*s 
(which  was,  however,  first  picked  up  by  Pro- 
fessor Young,  in  December,  1884),  six  have 
been  visible.  The  first  one  actually  dis- 
covered during  the  year  was  found  by 
Barnard,  at  Nashville,  U.S.,  on  July  7th. 
The  second  apparition  was  a  return  of 
Tnttle'd  Comet,  a  body  originally  seen  first 
by  Mechain  in  1790,  but  subsequently  lost 
until  1858,  when  it  was  rediscovered  at  Har- 
vard, U.S.,  by  Professor  H.  P.  Tuttle.  It 
has  a  period  of  about  13*6  years.  It  seems 
only  to  have  been  seen  at  Nice  on  August 
9th.  The  third  comet  of  1885  was  founa  by 
Brooks,  oa  August  31st ;  the  fourth  by  M. 
Fabry,  in  Paris,  on  December  1st  ;  and, 
finally,  the  fifth  by  Barnard,  again  at  Nash- 
ville on  December  3rd.  One  ana  all  of  these 
objects  were  of  the  most  inconspicuous  cha- 
re cter  possible. 

By  far  the  most   startling   and  "sensa- 


tional" astronomical  occurrence  during  the 
year  which  has  just  closed  was  the  ap- 
pearance, in  August  last,  of  a  new  star  in  the 
midst,  and  close  to  the  nucleus  of,  that  most 
funiliar  of  nebulse  31  M  Andromeds.  The 
first  public  announcement  of  its  apparition 
was  made  in  the  Dun  Echt  Circular,  No.  97, 
which  contained  the  intimation  that  Dr. 
Hartwig  (at  Dorpat)  had  found  a  starlike 
nucleus  in  the  Nebula.  The  telecram  from 
Kiel,  containing  this  news,  was  dated  Aug. 
31.  The  star  was,  however,  detected  by  Mr. 
I.  W.  Ward  on  Aug.  19,  and,  as  a  corre- 
spondent informed  Mr.  Maunder  that  he  ex- 
amined the  nebula  on  the  previous  night 
(that  of  Aug.  18)  and  perceived  nothing  un- 
usual about  it,  the  time  of  the  outburst  is 
brought  within  very  narrow  limits  indeed. 
When  at  its  brightest  it  was  probably  of  a 
magnitude  between  the  7th  and  8th,  but  by 
Sept.  7,  when  it  came  under  the  rigorous 
photometrical  scrutiny  of  Professor  Pritchard, 
at  Oxford,  it  had  degraded  to  the  8*25th 
mag.  By  the  end  of  the  month  it  had  faded 
to  the  10th  mag.,  and  continued  to  grow 
fainter  until  it  is  now  invisible.  Examined 
with  various  forms  of  spectroscope  by  Mr. 
Maunder,  at  Greenwich,  it  was  found  to  pre- 
sent a  spectrum  practically  confined  between 
D  and  F,  precisely  representing  that  of  the 
Nebula  itself,  though,  of  course,  a  little 
brighter.  Faint  and  uncertain  traces  of  two 
or  three  bright  lines  were  believed  to  have 
been  perceived,  but  they  were  too  dubious  to 
admit  of  any  measurement.  This  most 
mysterious  body  (if  body  it  was,  in  any  legi- 
timate sense  of  that  term)  presented  a 
sharply  defined  stellar  disc  up  to  the  time  of 
its  extinction. 

Moreover,  on  December  13th  yet  another 
star  blazed  up  in  the  sky  wliere  previously  a 
seeming  void  had  existed ;  for  on  the  night 
referred  to  Mr.  J.  E.  (lore,  observing  the 
heavens  with  an  ordinary  field -glass  found  a 
6th  mag.  reddish  star  some  20^  follow- 
ing X*  Orionis.  It  presents  a  very  remark- 
able banded  spectrum  of  the  IlIra  type,  ex- 
hibiting both  dark  bands  and  bright  hues. 

In  speaking  last  year  of  the  progress  of 
Stellar  rhotometry  during  the  preceding  one 
(English  Mechanic,  Vol.  XL.  p.  377),  we 
referred  to  the  accordance  existing  between 
the  magnitudes  of  a  very  large  number  of  stars 
as  determined  by  the  wholly  different 
methods  employed  at  Harvard,  U.S.,  by 
Prefessor  Pickerinff,  and  by  Professor 
Pritchard  at  Oxford.  Since  then  a  com- 
jMU'ison  has  been  instituted  by  Professor 
dickering  between  his  own  deduced  magni- 
tudes and  those  derived  from  measures,  or 
estimations,  of  a  number  of  other  astronomers, 
with  the  result  of  the  discovery  of  some  re- 
markable discrepancies  between  the  Oxford 
magnitudes  of  a  good  many  bright  stars  and 
those  obtained  at  Harvard.  As  a  possible 
explanation  of  (at  least  a  part  of)  this  dis- 
crepancy. Professor  Pickering  says :  "  The 
result  derived  from  the  Wedge  Photometer 
should  theoretically  be  affected  by  the  bright- 
ness of  the  background,  and  this  effect  appears 
actually  to  occur  in  the  present  instance.*' 
Upon  the  publication  of  these  words, 
Professor  Pritchard,  with  that  zeal  and 
scrupulous  regard  for  accuracy  which  has 
characterised  his  whole  investigation  of  the 
problem,  set  on  foot  an  elaborate  series  of 
experiments  to  determine  the  effect  of  moon- 
light on  the  point  of  extinction  of  any  par- 
ticular star.  Selecting. Polaris  as  the  stanoard 
one,  Professor  Pritchard  gives  the  results 
embodied  in  the  following  little  table  : 


Moon*B  Age. 

Mean     W 

reading  for 
tinctiun. 

edge 
Ex- 

Number  of 
Bxtinotions. 

Dara. 

0  to    7 

7  to  U 

14  to  21 

21  to  28 

Inches. 
4-77 
4-76 
4-74 
4-75 

1050 
1126 
1676 
1276 
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Showing  aa  the  result  of  no  leas  than  5,125 
extinctions  made  at  the  most  varying  periods 
of  a  lunation,  that  no  senaible  diSerenca 
whatever  in  tho  magnitude  of  a  star  takes 
place  from  tho  chn.rDcter  of  the  background 
on  which  it  is  superposied. 

On  the  other  hand,  Prof.  Pril^hord  regards 
the  Harvard  estimations  of  stellar  magnitada 
as,  to  a  certain  extent,  less  tmatworthy  on 
account  of  the  tewnees  of  measures  (those  on 
three  successive  nights  only)  whence  the 
moana  were  derived.  However  the  discre[nm- 
cies  may  be  finally  reconciled,  it  is  impos- 
sible to  withhold  the  fullest  meed  of  ])raise 
from  both  tho  American  and  English  astro- 
nomers for  the  noble  and  usefol  work  per- 
formed under  their  direction. 

Celestial  photographj-  has  been  by  no 
means  behind  in  the  ascrunomical  race,  some 
notable  advances  in  its  ap[)lication  having 
been  made.  Foremost  among  them  stand  the 
astonishing  photographic  ecliptic  charts, 
made  under  the  direction  of  Admiral 
Mouchez,  at  the  Paris  Observatory,  by  the 
aid  of  the  splendid  13-39in.  objective,  eon- 
8truot«d  by  Mil.  Paul  jtnd  Prosper  Henry". 
With  this  magnificent  piece  of  apparatus 
stars  of  the  llith  magnitude  have  been  suc- 
cessfully registered  on  the  plate.  Mr. 
Common's  achievements  in  stellar  and 
nebular  photography  will  be  within  tho 
cognisance  of  a  liu-ge  proiwrtion  of  our 
readers.  Dr.  Huggius'a  method,  by  the  aid 
of  which  he  believes  ho  has  .succeeded  in 
photogmphing  the  Corona  of  the  uneulipsed 
ann,  is  being  pursued  by  Mr,  Woods  at  the 
Cape  Observatory.  'iTie  results  have  yet 
to  ne  made  public.  In  connection  with  this, 
it  m^  not  be  without  interest  to  mention 
that  SignorTacehini,of  theCoUogio  Romano, 
at  the  beginning  of  July  lost  succeeded  in 
observing  (what  he  supjiosed  was)  the  Solar 
Corona  m>m  the  summit  of  Mount  Etna. 

There  is  nothing  of  material  importance  to 
chronicle  in  coimoction  with  the  inrttrumeutal 
appliances  of  astronomy.  Mr.  fJrubb  is,  we 
believe,  at  work  U|(on  the  new  28in.  object 
glass  of  the  Soutb  Kust  Equatoreal  at  Green- 
wich, and  the  MM.  Henry  have  just  com- 
pleted the  ^Oiii,  one  for  the  observatory  at 
Nice.  The  great  Lick  objective  remains  in 
wiblbu*.  A  rather  warm  discussion  h.13  taken 
place  between  two  .istronomers  of 
one  on  each  side  of  the  Atlantic,  as 
I'elativo  merits  of  largo  and  small  telescopes 
for  the  observation  of  jilanotary  detail.  As 
a  curiona  practical  contribution  to  the  solu- 
tion of  this  vexed  question,  it  may  be  men- 
tioned that  Barnard,  in  observing  the  comet, 
discovered  by  himself  in  1884,  found  it  much 
easier  to  see  witli  a  5in.  telescope  than  with  a 
6in.  one ! 

A  remaricablo  contribution  to  our  know- 
le<^e  of  that  heretofore  obscure  subject,  the 
apparent  enlargement  of  cclestiiil  objects  and 
constellations  as  they  api)roach  the  horii 
has  befin  made  by  M.  Paul  Stroobant,  who 
traced  this  most  fciuiiliar  of  illusions  to  definite 
psychical  and  physiological  causes.  He  finds 
that  the  human  eye  itself  liaa  a  tendency  to 
increase  the  seeming  distance  of  a  pair  of 
points  on  a  level  with  it,  aa  compared  with 
their  apparent  separation  when  seen  right 
overhead.  In  other  words,  he  ascertained 
that  two  artificial  stars  on  the  wall  of  a  dark- 
ened room,  when  only  (i^in.  apart,  appeared 
separated  by  identically  tho  same  interval  at 
the  same  pair  on  the  ceiling  when  that  in- 
terval amounted  t«  8in.  To  this  visual  pecu- 
liarity, and  to  the  haze  close  to  the  horizon, 
M.  Stroobant  shows  the  seeming  enlarge- 
ment of  bodies  near  the  horizon  to  be  wholly 

During  1885  M.  Folii  h.is  been  appointed 
Direotorof  the  Royal  Observatory  at  BrusseL*, 
in  lieu  of  M.  Honzeau  resigned,  while  Prof. 
Holden  has  acceiited  the  headship  of  the  Lick 
Observatory.  Wo  trust  that  he  may  live  for 
many  years  after  the  famous  object-glass  of  the 
projected  great  Equatoreal  there  is  completed. 


The  bibliography  of  astronomy  need  not 
detain  us  long.  Aflwit  the  obsen'ations  and 
eiperiments  of  which  it  embodies  the  results 
belong  to  past  dates,  the  publication  of  Pro- 
fessor Langley's  "  Researches  on  Solar  Heat " 
did  not  take  place  until  List  year — a  remark 
which  also  applies  to  the  very  useful  and 
valuable  "  Catalogue  of  Known  and  Sus- 
pected Variable  Stars,"  by  Mr.  J.  E.  Gore, 
the  papers  constituting  which  were  read 
before  the  Rojal  Irish  Academy  during 
1884.  A  work  of  very  marked  ability  and 
interest,  by  Miss  A.  M.  Clerkc,  was  published 
during  the  autumn,  entitled,  "  A  Popular 
History  of  Astronomy  during  the  Nineteentti 
Century."  Characterised  by  a  large  amount 
of  painstaking  research  and  elegance  of 
diction,  it  is  unfortunately  disfigured  by 
puffery  of  one  of  tho  most  notorious  of  the 
Sonth  Kensington  advertising  fraternity. 
Finally,  in  his  "  Story  of  the  Heavens,"  the 
Irish  Astronomer-Royal,  Dr.  Ball,  exhibita 
all  that  we-ilth  of  learning  and  charm  of  ex- 
position which  so  eminently  distinguish  him. 

Death  has,  happily,  been  less  busy  among 
astronomers  than  during  some  formers  years 
which  we  have  had  to  chronicle.  Faeih 
priiicepn  among  tho  departed  was  that  single- 
hearted  and  lovable  man  of  science  tho  Rev. 
Prebendary  "Webb,  whose  loss  was  mourned 
as  that  of  a  personal  friend  by  scores  and 
hundreds  who  never  beheld  h'a  face.  A 
somewhat  voluminous  writer,  his  reputation 
may  well  be  euilere<l  to  rest  upon  his 
"  Celestial  Objects  for  Common  Telescopes," 
which  has  probably  inspired  more  amateur 
astronomy  than  any  single  work  in 
English  knguage.  Mr.  Hartnup 
Assistant- Secretary  of  the  Royal  Astrono- 
mical Society  in  the  beginning  of  its  career, 
and  was  later  better  known  as  the  head  of 
the  Liverpool  Observatory.  Mr.  Ladd  ( 
in  contact  with  astronomers  chiefiy  : 
maker  of  spectroscopic  and  polariscopic 
apparatus,  while  Mr.  Sidebotham  will 
bably  bo  best  remembered  as  one  of 
Nasmyth's  coadjutors  in  his  lunar  work. 


REVIBWS. 

The  Dyeing  of  Textih  Fabrics.  By.  J.  J, 
HuHUEL,  P.C.S.  London.  Paris,  Now 
York,  and  Melboorne  ;  Cassell  apd  Co. 

THIS  Vork  is  one  of  the  manuals  of 
technology  issued  by  the  Messrs. 
Caasell,  and  is  written  by  the  professor  and 
director  of  the  dyeing  de}iartment  of  the 
Yorkshire  College,  as  a  manual  for  the 
teacher  and  student,  and  aUo  to  supply  the 
practical  dyer  with  explanations  of  the 
scientific  principles  involved  in  the  opera- 
tions of  his  art.  In  rather  more  than  5(XI 
pages  Mr.  Hummel  has  contrived  to  give  a 
complete  account  of  the  art  of  djeing,  bring- 
ing the  information  down  to  the  latest  date, 
and  has  thus  produced  a  work  which  should 
be  of  much  value  to  tho  student  and  those 
who  wish  to  pursue  invest igatioua  of  an 
elaborate  kind  in  any  branch  of  the  art. 
The  subjects  are  not  treated  exhaustivoly : 
but,  as  a  rule,  sufficient  space  is  devoted  to 
them  to  give  clear  ideas  of  the  outlines  of 
the  study,  and  to  guide  the  investigator  in 
bis  labours.  For  instance,  it  is  not  possible 
to  exhaust  the  suWect  of  cotton  in  twelve 
pages  ;  hut  Mr.  Hummel  imparts  a  greaL 
deal  of  information  in  that  space,  as  he  doe» 
also  in  the  pages  devoted  to  flax,  jute,  and 
china  grass.  Wool  and  silk  have  neceesarily 
a  rather  long  chapter  each,  and  then  we  come 
to  the  practical  portion  of  the  book,  which 
commences    naturally  with  the   operations 

Iirelirainary  to  dyeing — cotton  and  linen 
ileaching,  wool  steeping  and  scouring,  silk 
stripping  and  soupling.  Water,  in  its  appli- 
cation to  dyeing,  is  the  next  branch,  and  then 
the  author  proceeds  to  explain  to  the  reader 
the  theories  of  dyeing — the  chemioal  and 
I  the  mechanical.     In  Uia  form^  it  is  nip- 


posed  that  animal  fibres  attr&ct  cerUlQ 
oolouring  matters  by  reason  of  ohemieil 
.ifflnity,  and  that  in  the  procc«s  of  dyeioj 
they  actually  combine  with  the  solnWe 
colouring  matter  to  jirodBce  an  iosolubU 
coloured  compound.  Cotton  does  not  Iw- 
oome  dyed,  because  it  has  no  affinity  for 
iiuch  colonring  matter*.  This  theory,  or 
i-ather  hypothesis,  will  scarcely  bear  ei- 
iimination,  because  there  is  no  proof  at 
chemical  combination.  Those  who  bold  tbt 
mechanical  theory  explain  the  facts  by  -.op- 
posijig  the  animal  fibres  to  have  becoM 
dyed  by  reason  of  a  pnrely  physical  attrw- 
tion,  by  means  of  whiicn  the  coloorinff  matitr 
penetrates  the  substance  of  the  fibre  ud 
remains  there  in  an  unchanged  conditioiL 
There  is  much  to  be  said  for  and  WsiiM 
both  hypotheses,  and  good  work  is  to  be  done 
by  those  who,  having  special  knowlttl^. 
would  undertake  an  investigation  into  (be 
actions  which  go  on  in  the  dyeing  bail. 
This  book  will  supply  them  with  all  the 
practiaj  details  they  require,  as  it  also  fio- 
nishes  the  worker  with  such  Mchnitti 
nformation  as  he  needs  to  andetatand  &t 
■ulionah  of  the  processes  he  adopts. 

Pniniical    IimlriKlion    in   Ihe    Art    of  Lit» 
Eugraring.     By  G.  T.  Whblpi,EY.    S« 
York  :  John  Wiley  and  Sons  ;   I^ondoa: 
TrQbaer  and  Co. 
The  art  of  engraving  is  one  that  can  bi 
acquired     only   by    constant    practice;  ai 
artistic   feeling   is   necemary    to    prodn«  i 
result  which  will  be  agreeable  alike  to  iIk 
jvorkmanand  the  critic  ;  but  almost  anyoof 
acquire   sufficient   proficiency   with  tte 
graver  to  ornament  metal  goods  with  lett«B 
and   simple   designs  ;  and    according   to  lit 
author,  who  writes  from  an  American  poini 
of  view,  a  good  "  letter  engraver  ''  will  alian 
findhisservices  in  demand,  and  gain  a  oomfort- 
ablo  livelihood.  Be  that  asitmay,  thein.-iriK- 
tion  given  in  this  little  volume — gleaning-  of 
several  experienced    workmen — is    all  ihai 
can  be  desired  ;  for,   unlike   many  so-calM  J 
practical  treatises,  it  does  really    descrik  1 
with  sufficient  minuteness  all  the  details  i^  I 
the   engraver's   work.     Mr.    Whelplej-  cob-  I 
mences  with  a  paragraph  on  the  pnnciplesof  I 
letter  engraving,  which,  after   some  renu* 
on    the  formation  of    letters  of  differea 
styles,  is  followed  by  "  elementary  lessoc  n 
tho  drawing  of  letters  "  and  "  sloping  lelMi 
to  a  proper  angle.'"     The  selection  and  pTif^ 
ration  of  tools  commence  the  practical  »oit 
and  tho  author's   instructions   are  made  iW 
clear  bv  means  of   diagrams.     The  improni 
square  bent  graver  is  sujHjrior   to  all  oiiai 
ho  says,   and   a   dark  straw    is    the   lo«« 
temper  to  which  it  should  be  redactdiW 
ordinary  use  without  a  second  trial,  as  a  MM 
with  such  temper  is   applied  only  to  e^ 
cutting  metal.     Mr.  Whelpley  recomnja* 
IKile   straw   for   general   work,   and  a  S"* 
straw-colour  for   cutting   the   tough  iiie» 
To  harden  he  dips  the   point  of   the  cbtaj- 
red  graver  into   a   kdle  of  red-hot  le^w 
then  quenohe,f  in  water,  by  which  treitiK* 
the  tool  never  becomes  too  hard  or  liriw 
Tho  methods   of  setting   out   the   worl4« 
cutting    the    lines    are    fully    de3crib(J  |« 
means  of   letter-press   and  engravings.  •* 
there    are     several    good    examples   uf  *" 
scriptions.  monograms,  &c.     Altogethei  i'* 
a  useful   maniuil  for   those   who   desiK  W 
acquire  some  proficiency  in  the  art  o£  \>:V.e  | 
engraving. 

LiH    of    Te»t/<.      By    Hans    M.    "^ 
New   York  :    P-  W.   Bedford  -.  L 
E.  and  F.  N.  Spon. 
TuiB  work  baa  been  designed  especiallvUtJ 
the  convenient  reference  of   chomists   » 
mocisU,  and   scientists,  the   tMta    (rnw 
being  arraoged  in  alphabotioil  oida 
ing  to  the  names  »f  the  ori"'    '  4| 
of  BObjoots  gives  the   c 
would  be  improved  by  pi 
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it  apparently  bright. 


Jupiter's  SatelUta*. 


Ss 


Ed  Eolipas  ;  Oc  OccnItatioQ  ;  Tr  Transit  of  Satellite  ;  8h  Transit  of  Shadow  ;  D  Disappear- 
ance ;  B  Ktiappearance  ;  I  Ingreu  ;  G  Egreu,  The  printing  of  a  phenomenon  in  italici 
indioatea  that  its  Tiaibility  is  rendered  doubtful,  either  by  the  brightneee  of  the  twilight,  or  by 
Jnpiter's  proximity  to  the  horizon. 


one  knows  who  haa  watched  the  Moon  through 
a  long  night,  ahe  traveli  from  Weat  to  East  in 
the  sky  ;  and  oonsequently,  In  paseiug  over 
snch  stars  as  lie  in  ber  path,  her  Eastern  limb 
oocnlte  them  and  they  reappear  at  her  Western 
one.  The  "Angle  from  fi.  Point,"  means  the 
are  inclnded  between  the  star  when  in  contact, 
and  that  point  of  the  Uoon'a  limb  cut  by  a 
circle  paaaing  throngh  the  Xortb  Pole  and  her 
centre.  The  "  Angle  from  Vectei "  is  measured 
from  the  point  where  a  circle  tJirough  the 
Zenith  and  the  Moon's  centre  cuts  her  limb. 
The  former  is  employed  with  the  Eqoatoreal — 
the  latter  with  the  Altazimnth,  It  most  be 
careFatly  noted  that  these  angles  are  meaaored 
round  the  Moon'a  oircnmference  to  the  right 
(i.e.  in  the  direction  in  which  the  hands  of  a 
watch  travel),  and  thot  they  start  from  the 
leal  South  point,  and  bottom  of  her  limb  re- 

rjtively  OS  seen  by  the  naked  eye,  the  Huy- 
nian  eyepiece  of  course  inverting  every- 
thing, and  converting  these  into  the  seeming 
top  or  North  aa  the  ca^  may  be  :  from  which 
aeeming  top,  or  North,  are  the  angles  given  in 
the  table  measured.  In  the  caae  of  "  Xear 
Approachea,"  however,  we  give,  under  the  head 
of"  Moon's  Limb,"  tie  tmi  part  of  the  Moon's 
limb— in  pomts   of  the  compass — which  ap- 


proaohes  ueareet  to  the  star.  And  we  do  s 
thia  reason :  that  the  Moon  is  so  (relatively) 
near  the  Earth  that  the  may  just  clear  a  etor 
as  Been  from  Greenwich,  which  she  will  pass 
over  oa  aeen  from  aome  other  ports  ot  England. 
Suppoee,  for  example,  that  as  viewed  from  the 
Boyal  Obeerratory,  her  South  limb  jvtt  p 
North  of  a  given  star,  then  it  is  qnitc  obvious 
thot  the  Moon  will  cover  the  atar  if  she 
observed  in  Yorkshire.  Or  if  her  North  limb 
just  cleared  a  star  as  seen  from  Greenwich,  ahe 
would  hide  it  to  a  Brighton  observer  or  oi 
Che  Isle  of  Wight.  As  we  have  said  above  it  is 
the  Eastern  or  advancing  limb  of  the  Moou  at 
at  which  Stors  disappear,  and  as  from  New 
Moon  to  Full  Moou  this  is  dark,  occultatioru  be- 
tween ^eae  phases  occur  at  these  dark  limb  and 
reappeatanoes  at  the  bright  one ;  a  condition  of 
things  precisely  reversed  between  Full  Moou 
and  New  again. 

Heronry 

la  a  Morning  Star  during  the  whole  of 
January,  attaining  his  greatest  Elongation 
from  the  Sun  (23°  21')  West  at  2  a.m.  on  the 
:itb.  His  very  considerable  South  Declination 
immersing  him  in  the  mists  of  the  winter 
horizon   places   him  in  a  tnost  nnfavourable 
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The  path  indicated  above  ext«Dda 
pftrt  of  the  Southern  portioa  of  Ophiai 
nearly  across  Sagittariaa  ;  bat  the  on 
tny  size  which  the  planet  will 
is  fi  Sagitarit,  about  li°  South  of  whic 
be  foond  on  the  morning  of  tlie  14tli. 


Evening  Star  thronghoat  the  Hi 
is  a  beautiful  telescopic  object.  She 
greatest  brilliancy  on  the  1  Stb,  and  a 
date,  when  the  sky  ia  perfectly  clea: 
detected  in  daylight  with  the  nakec 
anyone  who  knows  precisely  where  to 
The  diameter  of  her  ofaarming 
ases  from  33'4"  on  the  first  day  of 
Year  to  62'6"  by  t^  end  of  the  Month. 
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Viewed  with  reference  to  his  South 
Homing  Star;  but  he  rises  abont  1 
p.m.  on  January,  and  soon  after  8b. 
the  3lEt,  so  that  he  oan  be  fairly  wel 
Midnight,  especially  towards  the  En 
Month.  He  is,  however,  still  &  oomp 
inaignifiaant  and  disappoiating 
eapmially  in  a  small  telescope,  his  diai 
oreMing-  merely  from  lO'S"  on  the  Istt 
the  last  day  of  the  Month. 
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The  very  short  pendulum-like  path  indicated 
by  the  above   Ephemeris  lies  oetween  y  and 
9  Virginia;  but  nearer  to  the  latter  Star. 

Saturn 

Is  an  Evening  Star  during  the  entire  Month, 
and  is  altogether  admirably  placed  for  the 
observer,  In  whom  we  must  reiterate  our  advice 
to  lose  no  opportunity  of  scrutinising  and 
drawing  the  planet  during  its  present  most 
favourable  apparition.  The  Equatorial  dia- 
meter of  the  ball  decreases  quite  imperceptibly 
from  18*6''  at  the  beginning  of  January  to 
180"  by  the  end  of  the  Month. 
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The  slow  retrograde  arc  thus  described  by 
Saturn  lies  approximately  on  a  line  join- 
ing V  and  ly  Geminorum,  and  is  performed  in 
the  direction  of  the  last  •  named  star,  pretty 
close  to  which  the  planet  will  be  found  at  the 
end  of  the  Month.  At  Noon,  on  the  10th, 
Saturn  and  n  G^eminorum  will  be  in  conjunc- 
tion, and  on  that  and  Uie  previous  night  will 
probably  be  inseparable,  as  viewed  with  the 
naked  eye. 


Satnm*s  visibility.  If  in  the  negative  we  shall 
disoontinue  it,  as  the  considerable  space  it 
oooupies  may.  then  be  more  profitably 
employed. 

XXranna 
Does  not  rise  until  after  midnight,  so  that  we 
must  defer  any  ephemeris  of  him. 

Neptune 
May  be  well  seen  during  all  the  early  part  of 
the  night,  but  of  course  comes  pretty  early  to 
the  meridian  towards  the  end  of  January.  He 
will,  however,  as  we  have  so  repeatedly  insisted, 
merely  present  the  appearance  of  a  7-8th  magni- 
tude Star,  shining,  though,  with  a  comparatively 
steady  light.  It  requires  a  power  of  at  least 
300  to  raise  a  disc  upon  it. 


•S5 


1 

6 
11 
16 
21 
26 
31 


Right 
Ascension. 


h.  m. 

3  24*5 

3  24*1 

3  23*9 

3  23-7 

3  23-5 

3  23*4 

3  23*3 


Declination 
North. 


16 
16 
16 
16 
16 
16 
16 


50-0 
491 
48-3 
47*8 
47*6 
47*5 
47-6 


Souths. 


h. 

8 

8 

7 

7 

7 

6 

6 


m. 

38*8  p.m. 
18*8 
58*8 
390 
19-2 
59*5 
39*7 


If 

II 


II 


tl 


Shooting  Stars 
Should  be  watched  for  during  the  first  three 
nights  of  January ;  and  may  be  again  looked 
for  from  the  15th  to  the  19th  inclusive. 

Time  of  Southing  of 
the  PrinoiiMd  Fixed  Stars 
of  January  let,  1886. 

Souths, 
h. 


Greenwich 

Seventeen  of 

on  the  Night 

Star. 

a  Andromedoc  ... 
a  Cassiopeise   . . . 

Polaris 

a  Arietis 

fit  v6  wl     ...  ... 

a  Persei 

r'  Eridani       ... 

Aldebaran 

Capella 

Rigel 

a  Leporis 

a  Orionis 

7  G^minorum... 

oirius    ... 

Castor 

Procyon 
Pollux 


m.  8. 
5  17  22*77  p.m. 

5  48  51*13 

6  .32  12*91 

7  15  1915 

8  10  44*47 

8  30  34*17 

9  6  58*85 
9  43  33*26 

10  22  20*81 


II 
II 
II 
II 


II 


10  23 

10  41 

11  2 
11  44 


43*16 
57':>3 
58*21 

11  53  56*70 

12  41  1*03 
12  47  0*42 
12  51  59*97 


II 
i» 
II 
II 
II 
II 
II 


II 


II 


n 


Approximate  Times  of  the  Ghreatest  Bastem  Elongations  of  Saturn's  Five  Inner 

Satellites. 


Day  of 
Month 


Name  of 
Satellite. 


2 
3 

4 
4 
4 
4 
5 
6 
6 
6 
7 
i 

8 
8 
9 


Mimas 

Mimas 

Mimas 

Tethys 

Rhea 

Mimas 

Mimas 

Tethys 

Enceladns 

Mimas 

Mimas 

Tethys 

Enceladus 

Mimas 

Dione 


Ti*««     ^*y  o^'      Name  of 
"°^®*  iMonth       SateUite. 


Hour. 
4*8  a.m. 
3*4 


n 


II 

i» 


2*1 
61 
7*4 
12*7  p.m. 

n.2   „ 

3*4  a.m. 
5*7  p.m. 
9*8 
8*4 

12*7  „ 
2*5  a.m 
7*0  p.m. 
3*6  a.m. 


«9  Mimas 

9  {Rhea 

9  'Tethys 

10  Enceladus 


II 

II 


11 

Tethys 

11 

Dione 

12 

Enceladus 

14 

Enceladus 

16 

Enceladus 

18 

Rhea 

20 

Dione 

21 

Tethys 

21 

Enceladus 

21 

Mimas 

22 

Dione 

Time. 


Day  of 
Month 


Name  of 
Satellite. 


Time. 


II 


II 


II 


Hour. 

5*6  p.m. 

7*7  p.m. 

9*9 

8*3 

7*2 

9*3    „ 

5*2  a.m. 
11*0  p.m. 

7*8  a.m. 

8*4  p.m. 

2*2  a.m. 

5*7     „ 

7*3  p.m. 
11*6 

7*9 


II 
II 


22 
23 
23 
23 
24 
24 
25 
25 
26 
27 
27 
28 
29 
30 


Mimas 

Tethys 

Enceladus 

Mimas 

Mimas 

Tethys 

Mimas 

Enceladus 

Tethys 

Enceladus 

Rhea 

Tethys 

Enceladus 

Dione 


Hour. 

10*2  p.m. 

3*0  a.m. 

4*2 

'  *    II 

8*9  p.m. 

7*5 
12*3 

6*1 
10-0 

9*6     „ 

6*9  a.m. 

9*0  p.m. 

6*9 
12*6 
12*9 


tl 

II 
II 
II 


II 
II 


II 


The  table  above  furnishes  the  approximate 
(lines  at  which  the  five  inner  satellites  of 
latum  will  be  at  their  greatest  elongations 
^  of  the  planet,  and  is  given  for  the  purpose 
abling  the  student  to  identify  them. 
is  so  prominent  an  object  as  to  be  visible 
B  smallest  instrument,  while  lapetus 
*f^£^^  ■<>  large  an  orbit  as  to  be  easily 
^»«jl>le;  notably  when  at  its  brightest 
^-^^  tba  Planet  Hyperion  can  only  be 
Hs  Texy  laxgast  instromenta 

id  thistaUa  it  oiUj  tenUtive, 
l~i  *^  lM>r  ftma  A«r  Aatzo- 

**  use. 


Were  the  stars  rigidly  and  absolutely  "  fixed," 
any  given  one  would  South  3m.  55*91  s.  (pr 
235*91  s.)  sooner  every  day,a8  indicated  by  a  clock 
set  to  show  Mean  Time.  This  is  so  nearly  true 
with  a  large  proportion  of  them  that  for  our 
purpose  we  may  assume  it  to  be  accurately  so  ; 
and  to  find  the  Greenwich  Mean  Time  of 
Transit  of  either  of  the  Stars  in  the  above  List 
for  any  other  night  in  January  we  have  only 
to  multiply  235*918.  by  the  number  of  days 
which  have  elapsed  since  the  beginning  of  the 
month  (Le.  by  the  day  of  the  month  -  1),  and 
subtract  the  result  from  the  time  given  in 
our  table.    Thus  :  At  whaMai«r  wiU  Capella 


South  at  Greonwioh  on  the  night  of  January 
11th,    1886?     11  -  1  s  10,    and    10  x  236'91s. 


»  235S|*10s.,  or  39m.  19*108.  If,  then,  from 
lOh.  22m.  20'81s.  we  take  39m.  19'lOs.  we 
obtain  9h.  43m.  l-71s.  as  the  Greenwich  Mean 
Time  of  Southing  of  Capella  on  the  night  of 
January  11th.  This  difl!ers  only  0*048.  from 
the  actual  instant  of  Transit,  a  quantity  wholly 
inappreciable.  In  the  case  of  Polaris,  how- 
ever, the  discrepancy  would  have  been  some- 
what greater  ;  though  so  slowly  does  that  star 
cross  a  wire  that  it  might  for  our  purpose  be 
neglected.  Suppose  now,  though,  that  we  wish 
to  ascertain  the  Local  Mean  Time  of  Southing 
of  one  of  the  stars  in  our  table.  This  we  may 
do  by  subtracting  9'8565s.  for  every  hour  of 
Longitude  (and  proportional  parts  of  minutes 
and  seconds)  when  our  Stption  is  West  of  Green- 
wich, and  adding  that  quantity  when  our 
Longitude  is  East.  For  example,  at  what  hour 
will  Sirius  South  in  Dublin  on  the  night  of 
January  1st  ?  Dublin  is  25m.  22s.  West  of 
Greenwich,  so,  as  in  the  case  given  under  the 
head  of  *'  the  Sun  "  above,  we  say  60m. :  25m. 
22800.  : :  9*8565  :  4*178.,  and  subtracting  this 
quantity  according  to  the  precept  (Dublin 
being  West)  from  llh.  53m.  5(>'70s.  we  finally 
obtain  llh.  53m.  52'53s.  as  the  instant  in 
Dublin  Mean  Time  when  Sirius  will  be  on  the 
Meridian  of  the  Observatory  of  that  City. 
Had  we  been  dealing  with  Yarmouth  or 
Canterbury  the  quantity  found  must,  of  course, 
have  been  added  to  tiie  time  given  in  our 
table. 


TA7L0R*S  IMPROVEMENTS  IN 
VICES  AND  JAW  CHUCKS. 

THE  improvements  in  vices  and  in  jawed 
chucks  shown  in  the  annexed  engravings 
have  been  patented  by  Mr.  G.  B.  Taylor,  of 
Birmingham.  The  object  of  the  invention  is 
to  so  construct  the  vice  that  when  an  article  is 
held  between  the  jaws  it  is  pressed  down  upon 
the  surface  of  the  vice  or  chuck  uniformly,  at 
the  same  time  that  it  is  tightened  between  the 
jaws.  This  is  accomplished  by  making  that 
face  of  each  jaw  to  which  the  plate  is  attached 
an  inclined  surface,  either  flat,  as  shown,  or 
curved  ;  the  upper  edge  of  the  A  surface,  being 
nearer  to  the  opposite  jaw  than  its  lower  edge, 
B  ;  also  making  that  face  of  each  plate  which 
is  attached  to  tiie  inclined  surface  of  the  law 
to  correspond  with  it  and  be  free  to  slide 
thereon  in  the  direction  of  its  inclination  for  a 
certain  limited  distance.  The  other  surfaces  of 
the  plates  are  made  as  usual.  The  plates  may 
be  fastened  to  the  jaws  by  pins,  the  heads  of 
whioh  may  be  let  into  the  plates  as  usual,  in 
which  case  the  holes  in  the  plates  are  slotted 
and  the  pins  screwed  into  the  j%ws,  bnt  prefer- 
ably, the  patentee  so  bores  the  holes  for  the 
pins,  D,  that  their  heads  may  be  at  the  bMk  of 
each  jaw,  and  in  this  case  the  holes  in  the  jaws 
are  slotted  and  the  other  ends  of  the  pins 
screwed  into  the  plates  as  shown,  by  this  means 
cutting  away  less  of  the  toothed  surface  of  the 
plate  than  by  the  first-mentioned  method. 
Between  the  underside  of  the  head  of  each  of 
the  pins  and  the  shoulder  formed  by  the  bottom 
of  the  hole  cut  in  the  jaws  for  the  reception  of 
the  pin  head,  is  placed  a  small  spiral  spring,  E, 
for  the  purpose  of  producing  an  elastic  pressure 
between  the  inclined  faces  of  the  jaws  and 
jaw  plates,  the  object  of  which  is  to  prevent 
dust,  ko.j  from  entering  between  the  faces,  and 
to  still  allow  a  free  sliding  movement  between 
them.  Or  instead  of  using  pins  for  the  purpose 
of  attaching  the  plates  to  the  jaws,  the  plates 
may  be  dovetailed  within  or  upon  the  jaws,  or 
may  be  attached  thereto  by  other  suitable 
means.  By  means  of  these  improvements  any 
article  £pripped  between  the  jaws  of  a  vice  or 
chuck  nmde  as  above  described  will  by  its 
pressure  upon  the  above  described  inclined  sur- 
faces cause  the  plates,  and  with  them  the 
article  itself,  to  move  downwards  until  the  said 
article  comes  into  uniform  contact  with  the 
face  of  the  vice  or  chuck,  or  in  contact  with 
pieces  of  metal  placed  upon  the  face  of  the 
vice  or  chuck  for  that  purpose.  When  the 
article  is  released  from  tiie  jaws,  the  springs 
beneath  the  jaw  plates  cause  the  plates  to  move 
upwards  again  to  their  original  position.  In 
Figs.  1  and  2  the  improvements  are  shown 
attached  to  a  vice,  previously  patented  by  Mr. 
Taylor,  but  all  the  above  described  improve-* 
ments  may  be  applied  to  any  existing  vioe  or 
jawed  ohuok,  and  in  the  case  of  vices  having 
their     jaws     pivoted    at    the    back    oa    a 
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■eeondlv,  tkote  with  cylindrical  Knnatnm,  voW 

'^  the  Gramme  princjplc  {  and,  thinQji  thoM  wnh 

«o  unutoTf  ■,  woand  on  tha  Bdfaockert  pnncipk 

id  he  gftTs  ft  f  nniiDlk  by  which  the  clectTO-B(iIi» 

rce  created  in  uiT  of  these  uromtnra  cooM  Ir 

ciloolited    from    iha    conetmctive   d»t»   of  iht 

machine).    The  qontion  of  the  lene*^  of  ctndiu- 

tor  reqnirod  for  ovary  volt  of    electromotiTe  iatt 

pnidnced  in  the  extonuJ  circuit  wu  nest  inqintd 

into,  and  after  eertain  uinniptioii*  which  wen  faiiir 

in  accordance  with  general  practice,  he  fonnit  ihi: 

the  Iragtb  of  the  conductor  reqaind  to  pioicct 

rolt  was  in  the — 


horizontal  pivot  above  the  level  of  the  jaws, 
Bpringa,  >a  H,  ma;  be  used  ta  aliKhlly  raise  the 
front  of  the  jawH  themselves  from  tbe  aarface 
of  the  vice,  so  that  on  gripping  an  article  the 
jawe  will  move  slightly  downwards  and  carry 
the  attiole  with  them,  thoB  obtaining  the  same 
Memlt  as  bj  the  sliding  jaw  plaMs  previously 
described,  which  in  this  case  need  not  be  used. 


liiitarbancee  that  take  place  in  the  ordinary  bailers 
of  small  tize.  The  intenait;  of  thcgreii  regulated 
ihrongh  the  door  of  the  aahbui  and  the  damper  in 
Lhe  chininaj.  The  motor,  B,  i>  of  the  vertical 
type.  It!  cylinder,  itepiiMn,  and  ita  valves  operate 
ithout  ever  being  Inbiieated  with  any  fatty 
latter.  As  tor  the  condenser,  C,  that  consists  of  .- 
ipc,  6,  which  anrronnds  the  eeoapo  pipe,  F,  to  i 


.:eitain  dittonce.  and  pern: 


FIFIUI 8  DOmSTIC  HOTOS. 

THE  annexed  diagram  of  the  Pifre  steam-engine 
wiU  show  that  it  much  resemblei  the  Davey 
"safe"  itcam  motor  which  we  illustrated  on  p.  582, 
laat  volnme.  H.  A.  Pifre  set  out  tu  oonetract  a 
motor  that  should  be  capable  of  being  used  overy- 
wheie,  be  easy  to  set  in  motion,  and  keep  ia  repair 
without  speeial  knowledge,  M.  Pifie'a  idea  is  that 
•Inoa  die  iteam-engiae,  raised  to  its  highest  power, 
hai  oentralised  motive  power  to  the  profit  of  the 

Cbest  enterprises  of  out  epoch,  it  might  become 
_  rovinee  to  likewise  act  as  a  domeatia  motor. 
As  the  chief  defect  of  small  steam-engines  is  that 
they  require  more  care  and  vatuhfuliieH  than  are 
demanded  by  large  ones,  U.  Pifre  has  changed  the 
naoal  mode  of  prodncing  steam  and  converting  it 
Into  wort  and  has  devised  an  appaiatni  which  ia 
capable  of  rnnoing  aaUnoatieaUy  for  several  hours 
without  any  supervision  on  the  part  of  its  owner. 


f  the  circnlation  of 
m  produced  in  the 
I'liuder,  and,  aftci 
acapca  through  the 
lipe,  (i,  and  falls  in 
1    the'umall   reservoir,  K 


lhe  feed  pomp, 

.derated  and  free  from  greuv,  m 
where  the  level  remains  constant, 
in  the  level  of  the  water  and  the  i 
,>f  fuel  in  the  fnrnace  are  chdra^ 


lis  constancy 
natic  feeding 
stio  traits  of 
this  new  motor,  the  surveiJIantc  of  whicb  la  ' 
reduced  to  its  aimplett  limits.  The  smallea 
"automotor"  that  it.  Pifre  conatmcts  ia  of  ^ 
korse  power,  weight  TTOlb.,  and  occupies  a  space  of 
autBi  X  2ft.  lU  height  isijft.  Notwithstanding 
its  small  diEQcnsioQa,  tt  ia  provided  with  all  those 
tafety  apparatus  that  are  found  in  large  engines. 
The  imall  reservoir,  K,  fur  condcnsra  ateam  it 
lurmonnted  by  an  electrio  telltale,  which  makes 
itself  heard  whenever  anything  wrong  occnra. 


.  Drum,  li 


flat  CD 
Speaking  of  the  it 


circular  cure -^^ 


_   _  jnsity  of  the  mognetic  £tU  a 

machine,  the  author  established  iht  K- 
,t  the  total  number  of  line*  of  font  pa- 
I  the  armatures  could  be  repr»enud  f 
the  ratio  of  the  exciting  power  and  magnnic  n- 
sistuce,  the  latter  consisting  of  three  parts :  tii-. 
properly  due  to  field  magnete,  that  doe  t«  ' ' 
tore  core,  and  that  due  to  the  air  tpac 
the  paler  snrfacea  and  the  aurf  ace  of  tht 
coil.  The  latter  was  asanined 
de^ees  of  magnetisation  vthis 


conitant  foril 


perfect  m 


DTTTAUO-SLECTRIC  MACHINES  AND 
THBIR  SNOINES. 

IN  a  paper  on  this  aubjecl  bv  Mr.  Oiabcrt  Kapp, 
AtH)cJI.Inst.C.S..  recently  read  before  the 
Inetitction  of  Civil  Bngineera,  the  anUior  snm- 
mariaed  the  improvements  which  have  been  made 
■rltbin  the  la«t  few  yeara  in  the  deaign  and  con- 
■truction  of  dynsmo-electric  machines  and  engines 
used  to  drive  them.  Startingwith  the  mechanically 

,  by  degrees,  the  nature  ofthe  strainaoc- 
currlngin  those  machines  became  better  understood, 
ind  engineers  began  to  employ  adequate  means  to 
meet  those  atraina.  Also  bow,  by  better  arrangement 
and  proportioning  of  the  variona  parts,  the 
efficiency  and  power  of  these  machines  had  been 
iDCicased,  while  at  the  same  time  their  weight  and 

Cioe  for  a  given  power  had  been  redaccd.  Those 
provcments  have  mainly  been  affected  in  the 
armaturCB  and  lh«  Seld  magneta.  The  former 
conaiated  in  holding  the  wirea  Rrmly  in  place. 


bcTng  taken  into  account  fur  low  intensity.  Poti 
were  then  given  for  the  magnetic  leaislsucc 
which  it  was  found  that  dynamo  maduut 
with  aingle  horseshoe  magnets  required  aUm  S 
per  cent.  lesi>  wire  than  those  with  doable  boiKil.r 
magnets.  With  regard  to  the  influence  of  lit  eJf 
of  dynamos  on  the  electrical  energy  which  tenia  r. 
obtained  from  them,  the  author  found  that  in  nJ. 
and  medium  size  machinea  the  latter  varied  u  ilf 
SJ  power  of  theii  linear  dimensions,  and  thst  tu 
coat  of  inanufacturevariedas  the  21  power  thni  » 
king  the  cost  of  the  dynamo  per  lamp  inverstlritis 
linear  dimcnaiona.     The  inltuence  of  the  riac^ 

an  example,  which  proved  that,  for  ecvniAJOi 
retsuna,  It  was  better  to  work  with  avengtelMB- 
motive  f  orce,  and  that  very  high  tenaion  slMk 
only  he  employed  if  the  expense  for  cables  ii  I" 
external  circuits  became  very  «la^ideT■hla  W 
tailed  descriptiona  were  given  of  nearly  sll  tW 
improved  dynamo-machines  uow  mauubctniea  a 
Kngland,  including  the  Kdison-Hupkinaon.]lMia 
and  Plact,  Paterson  i>nd  Cooper,  Blwell-Pubt 
Crompton,  Urecnwood  and  Batley,  the  Bui 
Company,  the  GUlchcr  Company,  anil  the  saibc^ 
dynamos.  A  table  was  alto  given  which  contaU 
!oflhomoro  important  conatructive  daltd 
various  dynamoa  described,  especially  n 
rd  to  the  density  of  current  in  armataK  ^ 
net  wires,  and  the  cuiling  surface  proviM  * 
ipate  the  heat  which  «aa  neoeaaarily  fua>' 
nent  passing  through  those  wirst.  ii 
he  engines,  the  author  maintained  lt( 
Ity  of  durability  and  (cunomy  in  ^M 
IS  as  great  if  they  were  required  torn 
la  in   cases    where  they  were  bmA  •■ 

.,     jlle.  ptopelling  vcsaels,  or  for  any  sfc 

purposes,  and  that,  therefore,  electrieiana  imf 
not  be  content  with  economical  engine*,  or** 
I  whieb  were  liable  to  break  down.  If  _' 
'rs  maintabed  that  the  speed  at  which  djiw 
lines  must  be  driven  waa  too  great  ti  """ 
to  make  a  aubttantial  engine,  alee 
reduce  the  speed  of  the  d]-naino   to  a 


I  aome  cates  alio  to  the  i 


Hence  the  charaoteristie  name  of  "  Aotu 
that  has  been  l)eBtowed  upon  it.  The  gcnoratoi  , 
and  motor  are  united  upon  the  same  base,  and  the  : 
condenser  it  located  wherever  most  oonvonient.  | 
The  generator  baa  some  reaemblanoe  to  a  hot-au  i 
■love,  but  one  that  has  been  changed  internally  in  I 
■uch  a  way  as  to  prodace  an  abundance  of  steam,  j 
The  Sre  ia  lighted  at  the  base  of  a  central  cylinder .  I 
D,  which  is  afterwards  filled  up  to  the  top  wltlr  | 
fneL  The  combustion  proceeds  npon  the  grate,  B.  i 
at  the  bate  of  the  cylinder,  and  is  absolutely  eon  ' 
■tant  so  long  as  any  ooke  remaini.  Fnel  ia  pnt  in  I 
•tdiitant  intervals  to  make  up  for  what  haa  been 
hnxned.  This  snfficea  to  render  the  produotioa  of 
■team  OMUtant  and  r^ular,  without  any  of  those 


other  improven 


It  consisted  ii 


supporting  cl 


[d-fashioued  wooden  hub.    Aa  rSEarded  thi 
magnets,  the  substitution  of  soft  well  annealed 
wrought  iron  for  cast  icon  had  enabled  the  main 
of  dynamo  machines  to  increase  the  electro-moti 
from  iO  to  aO  per  oenL,  and  also  to  obtain  ciachir 
which  were  almott  self-regulating.    Id  conse<fue[ 
of  the  ventilation  of  the  armatnret,  the  density  of 
current  carried   by  the  wirea  had   been  increased 
DOnsiderablf ,  in  tome  cases  even  up  to  6,000  tmf 
per  Mjoare  inoh,  although  the  general  practice 
to  employ  onl*  1^600  amp^rea.    The  anthor  next 
clasiiiyea  the  dynamos,  according  to  their  armatures 
into  three  great  diviaiont — first,   dynamos    with 
arnataruwoaDdonthcHefner-AlteQeckptlnci^e; 


TWIST  DRILLS —11 

{CaiicJyJccJ/roinp.  338.) 

turned  taptiitt 


THE  abanluof 
but  Duf  ortnnately  tbi 
standard  adopted  either  for  their  dian.  _. . 
amount  of  taper.  Each  machine-tool  bn 
mode  the  aocketa  in  the  spindlea  of 
machines,  lathes,  ic.,aB  circumstances  or!  _  . 
iif  the  moment  happened  to  suggest.  The  Hm 
Twist  Drill  Compuiy  established  a  standari.^B 
has  been  adopted  by  most  drill  manof actnien  •■ 
some  tool  bnilden;  but,  by  some  anao-iniBtdlr 
peivemit)-,  the  diameters  are  uneven  and  ifuftjg. 
and  each  different  size  has  a  difllerent  taper.  I*^ 
also  adopted,  as  a  method  of  driving  the  drillK^ 
u.e  of  a  flat  tongue,  milled  on  the  end  lif  Ihas^^^ 
and  fitting  in  n  slot  across  the  bottom  of  tie  S^J^j 
which  method  has  unfortunately  been  \^ffi 
nniversaUy  followed.  This  toune  ^^»Sm 
twists,  its  comers  get  rounded,  snd  It  i«^h-M; 
slot  in  the  socket,  soon  rendering  thebMf, Jv-  ^ 

A  far  better  device,  to  whWi  tts  *nt^  f  ■  i 


<Ew 
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SCIENTIFIC    NEWS. 


THE  death  in  Bimounced  of  Dr.  Samuel 
Birch,  tie  keejier  of  the  Egyptian  and 
OrientAl  Antiquities  in  the  British  Museum. 
The  deceased  held  a  very  high  place  in  hia 
BpEcial  bmnch  of  learning,  and  had  been  for 
hftlf  a  century  ootinected  with  the  Milium. 
He  hod  jmt  completed  hia  72nd  year. 

Prof.  Homer,  the  famonn  ophthalmologist 
and  oculist  of  Zurich,  died  the  other  day. 

Another  small  planet,  Xo.  2.>3,  ffw  dixcoTered 
by  Dr.  J.  PaliBa,of  Vienna,  on  Nov.  12th,  whilst 
iearching  for  trigone,  Xo.   ins.     This  is  tl 
ninth  planet  discovered  in  IK)^.',  and  raises  t! 
whole  number  of  those  found  by  Dr.  Palitia 
fifty. 

Mr.  W.  Peck  has  just  isBued  {Archibald  and 
Peck.  Edinburgh)  "The  Apparent  Movements 
of  the  Planets,  anrl  ibe  Principal  Astronomical 
Phenomena  for  the  Year  1  Bffi,"  iUnstrated  ' ' ' 
charts  showing  the  paths  among  the  stA 
the  cleren  principal  planets.  It  will  be  found 
useful  by  possessors  of  small  toleecopes  and 
hegiouerti  in  observational  astronomy. 

"  Uranomctria  Sova  Oionietsis, "  a  phot«- 
metrio  deterrai nation  of  the  magnitude  of  all 
stars  visible  to  the  naked  eye  from  the  Pole  to 
ten  degrees  south  of  the  Equator,  is  the  title 
of  a  work  by  Dr.  C.  Pritchard,  F.E.S.,  ia).,  just 
issued  by  the  Clarendon  Press,  Oxford. 

The  Treasury  has  promised  to  submit  to  t 
Houi«  of  Commomi  a,  grant  to  the  Marine  Bi 
logical  Agaociation  of  i;rj,OUO,  to  be  paid  in  ti 
yearly  instalments,  and  au  annual  sum  of  £.'iUO 
for  five  years  afterwaci".    The  conditions  i 
posed  by  the  Treasury  will,  wo  understand, 
accepted  by  the  asijociation.  the  most  important 
being  that  space  shall  be  afforded   to  snch  '~ 
vestigators   as    the    Treamiry    may    select 
inqnire  into  definite  problems.    The  Huccesi 
the  association  is  now.  therefore,  asBured,  aad 
HUbscriptions  may  be  expected  to  Sow  in.    Mr. 
Walter  Heapc,  M.A.,  enters  on  his  duties  as 
leKidect  superintendent  of  tlie  laboratory  to- 
day.   He   has   already   visited    tlie  American 
laboratories,  and  will  probably  soon  make  him- 
self acquainted  with  institutions  of  a  similar 
kind  in  Europe. 

In  the  last  issued  part  of  the  EivuriU  of  the 
Oeological  Survey  of  India  are  two  papers  of 
intereat  to  seismologists.    One  is  a  report  by 
Mr.  C.  S.  MiddlemoB  on  the  Bengal  earthquake, 
July  14,  ISaii,    The  reportor  enters  into  a  care- 
ful analysisof  the  destructive  eSecte, especially 
thoee  at  the  jute   works  at  Serajgan},  where 
two  chimney  stacks  suffered  severely.    Calcu- 
lation seemed  to  show  that  the  seismic  focus, 
or  subterranean    centre   of    disturbance,   was 
situated  at  on  unusual  depth  ;  but  after 
ducing  certain  corrections  a  depth  of  forty-five 
miles  is   opproiimately  assigned    to  i"     "" 
«eoDnd  report  Is   by   Mr.  E.  J.  Jones 
Cashmere  earthquake  of  May  Ht),  18S: 
withstanding  the  comparative  mildness  of  the 
sliock,  no  fewer  than  three  thonsond  lives  ap- 
pear to  have  been  lost  by  this  catastrophe.  The 
fooal  depth  is  calculated  to  have  been 
and  a  half  miles. 

The  naw  aquarium  for  Indian  and  Colonial 
fish  in  connection  with  this  year's  exhibition 
South.  Kensington  is  in  course  of  constructit 
■md  it  is  to  be  hoped  may  remain  a  permanent 
addition  to  the  "  institutions  "  of  London,    The 
tajiks  ore  being  erected  at  the  back  of  the 
gent  aquarium,  but  there  will  be  no  connect 
many  of  the   "foreigners"    requiring  [Special 
cue  and  attention. 

The  number  of  breeding-ponds  at  Dolaford 
Park  belonging  to  the  Kational  Fish  Culture 
Aasooiation  has  been  found  inadequate,  so  t 
oessfnl  have  been  the  operations  carried  . 
there — all  the  fish  reared  during  ISSTi  betog 
reported  as  "doing  well."  Ithas  been  decided, 
therefore,  to  increase  the  number  of  ponds, 
Mpecially  as  it  is  expected  that  a  large 
Duontity  of  the  ova  of  Salmonidie  will  be 
batched  out  daring  ISSfi. 

The  Sanitary  Assurance  Association  have 
made  arrangements  for  the  delivery  of  a  series 
of  free  lectures  at  the  Parkea  Museum  during 
Jwiaary  and  February,  1886.  The  fast  lecture 
wUl  be  bv  Prof.  T.  Roger  Smith,  on  a  "  Damp 
Hoose,"  Wedneeday  evening,  Jan.  20  ;  and 


stated   that   "  Herr    BInx   Muthel  has 
patented   in   Germany   an  incandescent  lamp 
which  possesses  the  advantage  uf  requiring  no 
I  in  tlic  globe.    He  has,  it  is  reported, 
.  — .    -  igeniously    overcome  one   danger  that 
experiments  of   this  kind  have  hitherto  pre- 
sented, and  that  is  t^o  fusion  of  the  incandes- 
cent wire.    The  wire  i«ed  by  him  consists  of  a 
of  bodies  that  are  conductors  and  non- 
conductorsof  electricity."  Posfiibly  there  issome 
connection    between    this  novel   inoandsscent 
lamp  and  that  which  it  is  said  has  been  ciperi- 
■   '  upon  in  Prof.  Lieben'a  chemical  libora- 


„  worked  by  oompreswd  *»r  machinery,  tie 
motion  of  which  is  controlled  by  electrical  me- 
chanism applied  to  the  ccmpasn.  The  conne 
having  been  decided  on.  the  contacts  «n  lO 
arranged  that  any  divergence  from  the  lief 
plotted  out  by  the  master  of  the  vessel  wifi 
immediately  complete  nn  electric  dnaut 
which  will  set  in  motion  the  oompreased-iir 
ma^inery,  and  so  actuate  the  rudder  u 
bring  the  vessel  tiack  to  her  coune. 

The  peculiar   and  deadly  properties  of  tl 
;nom  of  the  cobra  have  puizled  many  invs 
gators,   and    Dr.   R,  N.  Wolfenden    has  bt' 
unable  to  find  either  a  toxic  alkaloid,  or  I. 
principle  called  "  oobric   ncid."     Miitui»oo 
taioing  cobra  poison  were  found   to  be  iiu 
when  treated  with  suoh   metallic  salts  as  p«- 
cipitate  albumen,  and  any  compound  tJut  * 
moved  alhamen  from  solations  of  the  poi>on.  «r 
any  agent,  scch  as  permnnsanate  of  potiA 
that  oxidised  albumens,  defttroyed  the  poisonow 
property  of  tie  venom.     Dr.    Wolfenden  hu 
found  three  poisonous  proteids  in  the  veno*. 
The  largest  quantity  of  proreiil  was  a  globnlis 
that  had  asphyiinting  properties,  and  a  snallr 


Vienna.    The  latter  is  a'new  gns-light 
■onted  by  Dr.  Auer,  and  is  thus  described : 
.  cotton  wick,   saturated   with   an    ; 
bnstible  metal  solution,  is  introduced  in 

in  ordinary  Bunseli  lamp,  the  result   t 
light    similar   to    the    incandescent   j 
electric  light." 
The   Sreal  is  the  name  of  a  steamer  con 

this  was  ascertained  to  have  remarkable  po"Bf 
paralysing  small  miiroaU, 


and,  if  necessary,  ^letroleum  it«elf, 
petroleum  naphtha — but  there  will  probably 
bo  some  hesitation  in  shipping  suoh  cargoes. 
The  vessel  is  2(i(ift,  long,  SiSlft.  wide,  and 
draws  18ft  of  water  when  fully  loaded.  The 
engines  indicate  1,100  h,p,.  and  the  mean  speed 
is  111  knots.  The  middle  part  of  the  body  of 
the  vessel  is  token  up  with  Ifi  cisterns  or  tanks, 
to  hold  kerosene,  arranged  in  two  rows  of  eight 
cisterns  in  a  row.  Each  cistern  will  contain 
about  530,000  gallons.  Outside  each  row  of 
cisterns  is  a  passage  or  corridor,  and  between 
the  under  part  of  the  lower  range  of  cisterns 
and  the  bottom  of  the  steamer  is  avacant  space 
to  admit  the  possibility  of  at  all  times  exa- 
mining the  state  of  the  cisterns  from  andemeath 
them.  All  the  cisterns  of  both  rows  have  a  pipe 
leading  to  a  cistern  on  tho  upper  deck.  At  the 
lower  part  of  the  steamer,  outside  the  cisterns, 
is  a  pipe,  12in.  in  diameter,  connecting,  in  con- 
junction with  other  pipes,  the  pumping 
machinery  witi  the  whole  of  the  cisterns.  In 
order  ta  prevent  the  accumulation  of  gases  in 
the  corridors  running  alongside  the  cisterns, 
large-sized  ventilating  tubes  are  provided. 
Eight  of  these  introduce  air  from  without,  and 
eight  withdraw  the  gas  from  the  corridors.  The 
Srent  is  intended  to  carry  petroleum  (ki 
from  Baku  to  Odessa,  the  oil  being  con' 
Batoum  from  Baku  by  the  pipe  line. 

Prof,  Germain  See.  of  Paris,  continuing  hia 
lectures  on  dietetics,  to  which  we  referred 
,  spoke  o(  the  importance  of  water 
;tion  with  food,  pointing  out  that  tho 
proportion  of  flnid  contained  in  the  animal 
organism  was  about  7'i  per  cent.,  that  it 
important  to  keep  it  up  to  that  proportion,  and 
that  no  other  flnid  on  replace  pure  water,  as 
that  alone  can  dissolve  the  salts  and  other 
substances  taken  with  the  food,  and  eliminate 
them  from  the  Bj-st«m,  Meat,  or  the  fiesh  of 
animals,  fowl  and  fish  being  included,  is  a  per- 
fect aliment  for  all  purposes  of  nutrition  : 
but,  OS  Prof,  See  suggeHtf,  man  cannot  live  on 
meat  alone,  nor  can  he  live  on  vegetables  alone, 
consequently  the  practice  of  pure  vegetarian ii — 
is  simply  impossible,  a.t  it  is  not  conducive 
robust  health,  whether  physical  or  intellectual. 
The  so-called  vegetarians  aro  so  well  aware 
of  this  fact  that  tJiey  make  up  the  deficiency  by 
coDBUming  a  quantity  of  milk,  eggs,  and  butter. 
Prof.  S^e  snj's  that  man  is  omnivorous,  and  in 
destined  to  live  on  the  elements  funiiitheilbythe 
three  kingdoms  of  nature. 

According  to  M.  Witi,  the  average  thermal 
value  of  purified  coal-gas  at  constant  vulnme 
is  about  .*i.2O0  calories  per  cubic  metre 
cubic  yard)  at  0°  C.  and  7ljl>mm.  when 
water  formed  is  fully  condensed.  The  thermal 
value  is  generally  taken  as  i>,O0U  calories : 
but  that  is  evidently  too  high,  thongh  the 
calcuhition  is  really  complicated  by  the  com- 
position of  the  coal-gas,  which  varies  oonsider- 
ably,  and  by  the  amount  of  dilution  with  oxy- 
gen in  experiments,  air  apparently  exercising 
no  difference  in  its  effects  whether  in  the  ratio 
of  six  or  ton  volumes  ta  one  of  gas. 

An  electro-pueumatio  steering 
been  iuvented  by  Mr.  Washburn,  and  has  been 


USBFUL  UTD  BCIKNTIFIO  VOR>- 

Oil  o«  the  Wavea.— Lisut,  John  P.  HoUilA 
R.N.R.,  sayi:— The  resnlta  I   have    obtained  m 

these.    Fiah   iir  coUa  oil  onl^  is  of   anyp>od:» 

does  not  mstter  how  dirty  it  is,  »«  long  oi  it  i»  oj 

thick.    Pamffin  is   to.j  thin  ;  point  oil    too  ItaA 

Running  befuro  a  gide  aatorally  expends  much  DM 

■1  than  "  Isjing  to,"  )-on  have  ko  mnch  morev^ 

oil.    Carefully  expended,    one   qoart  m   Mi 

mrstor  running,  one  pint  in  four  hotin  for  l«j«| 

,  will   be    Buificient.    The  means    I    nsed  wi   ' 

J1VS9  bu  (Ko,  <■)  with  large  holes  stabbed  >i 

needle.    T  have  h(»rd  of  a  bundle  of  oaknmbfil 

saturated  with  oil,  and  then  put  in  a  co*»«  paK 


bap,  which  I 
being  used  In 
usdoubtedly 


i^  wnntd  acfii 
■  ■  time.    The  , 
■ord,  not  aft.     Whether 


of   a  thicks  d 


jlbe&«lt» 


.-vy,  but  1  doubt  it.     When  runnina  dw 
wind  tow  from  each  eathead,  and  the  ship  is 
as  anything  can  be  at  sea. 

Seakale.— As  the  kale  mnst  complete  it  . 
in  darkness,  the  pots  may  stand  in  anj  odd  MX^ 
nf  the  honae.  Oenerallj  tpeaking,  ■  oonpletj 
mats  thrown  over  them  will  exolndo  both  liglit  Ml 
BIT.  A  friend,  who  ii  very  fond  of  a  few»! 
foreed  iiowera,  Beta  aside  a  small  faonie  tot  lU 
purpose  ;  in  the  middle  of  the  house  is  a  it^i  W 
the  flowers;  beneath  the  Btage  he  haa  ■  largehi 
with  H  lid  to  it  \  the  box  is  about  1  Sin.  deep,  >& 
long,  and  ^ft.  wide.  In  the  bottom  of  the  bcab 
placea  '>in.  of  s<iil ;  in  this  he  plants  hi*  «ei'  ' 
cruwns,  introducing  a  few  at  the  time  as  he  ".—^ 
them.  He  h.ia  no  trouble  in  keeping  np  *  cam 
from  Christmas  until  it  comes  forward  natni4 
the   open.     He  also  forces  hia  thnbarb  lU  ' 


reoently  tried  o: 


k  VS.  iteuner.    ne  ladder  pnipUei. 


thei 

and  plants  il  ..,  ..  «...,  — -r  —  r— "j. 

fur  it,  and  sooures  a  fair  supply.      At  regardi  lis 

Uble  quality  of  forced  seakale,  there  is  no  di«* 

the  cooks  are  right  when  they  £a;  tbat  thu  bena 

that  which  is  forced  on  the  ground  where  Hi 

fuwn.    The  conditions  under  which  it  is  prod"*' 

-e,  no  di>ubt,  more   natoral  when  forced  db  (bi 

round ;  both  the  tops  and  bottoma  are  suttoiidM 

itb  more  moisture :  hence   the    growth  is  oMi 

icculent  and  inicy,  and  reijuires  oonaiderably  If" 

joking  to  make  it  tender.   To  force  it  in  this  a^ 

,  is  onlv  needful  to  pnt  a  proper  aeakole  pol  m 

uh  sto<'.l,  and  then  cover  them  with   a  anlGeie 

thickness  of  leaves  and  stable  mannre  to  creaEc 

mpeisLure  uf  ti!>°.     In  three  weeks  it  wUl  be  St 

,t.-Amalc«T  IJnrOenh-g. 

Writing  on  Olaaa  with  Common  or  7b4M 
Inka.— Warm  the  gloss  to  50°  ot  60>  C.  (1*>-^ 
Pahr.)  until  vapour  is  no  longer  deposited.  Tg 
bathe  the  snrface  with  the  foUowioc  rsrtlah 
moving  the  plate  as  when  applying  ooUaduaa 
phutographio  work.  The  voioiih  oOoaUi  rf^ 
grams  of  95  per  cent,  alcohol,  ft  g 

in  sheets,  and  8  gnou  <d  d 

made  in  a  ' — i— —v-i  wj 
j^nA  then  DIMS 
brilliant,  mkI  Ii 

^pletb 

method  CO. 
for  projeo^^ 


Jak.  1,  ] 
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LETTEBS  TO  THE  EDITOR. 


bmln  111  othBi  ublectt;   For _..  . 

•ohh  liKldeal^  ktutvledgo  ud  exptrlf bH  of  the  Baton 
of  uuk  %  pcnoii  or  •nch  m  foanalD,  thitt  u  to  other  thlngi. 

K  elnturwlib  thin  little  pittance  of  bit,  will  undertake 
to  write  tbe  wtiaEe  bod)'  of  phvilclu.  a  vice  ftom  wbetice 
KTcat  InconteiilBncei  derlTe  tCicli  ortglDBl."— JfoiUalinv'i 

CAN  A  COKET  "MAGNIFY"  A  STAB 
OVBE  WHICH  IT  PASSES  P-CUBIC 
CONTENTS  OP  A  SPHEBE— PAINTINQ 
KAOIC  I.ANTSBN  SLIDES  -  OBSEB. 
VATOHY  SHITTTEH  — NEWTON  AND 
Hia  NIECB~DE  UOBOAN  ON  ENDOW- 
KENT-BBCOBDS  OF  OBSERVATIONS 
— SFECTB03C0PE  FOB  SUAliL  TELE- 
SOOPE  —  OCCULTATION  OF  AliDE- 
BABAN. 

IB6154.]— I  SHOL-LD  like  to  mBke  i.ne  remBrkin 
■Mnmectiou  witb  letter  26lt0  (p.  318).  Itiatbis: 
UiBt  it  ia  not  b^  any  meane  neceaanry  for  a  medinm 
to  be  "refracCiTe" — in  the  Katt  of  magnifying  an 
Dbjoot — to  render  auch  object  "larger  and  less 
diatinet."  1  need  oidy  adduce  the  very  familiar 
illiuioDjaf  the  aeemiagly  gigsntic  proportioni  of 
people  and  animale  generally  aa  te«n  through  a 
oflfiaefog.  One  would  like  t^aee  the  "magnifying  " 
cdfeot  of  H  bomogeneons  mass  of  reaicolar  vapour 
explained  od  uny  recognieed  tiptical  principles. 

"  Apprentice"  (qnery  58;i30,  p.  H37)  may  Sod  tbe 
(mbio  cuntenta  of  any  iphere   by  Grst  cubing  the 
dimmeter    and    Ihea    maltiplying    the    result    by 
a-I469Z65 
a — -   =  -SaaSO:.    Take  his  own  illoatration, 


XII, 

-  nad  "  Sable't    _ 
muio-luitcni  slides. 

In  laply  to  the  (juery  (58.1^1;]  ut  Mr.  Clapham, 

.   on  p,  SIB,   the  miaohief  of  ubaerring  throagh  ■ 

j  Bkiniw  iljt  ii  thkt  dranghta  are  set  up  in  front  of 
Mm  objext-gUae,  with  the  result  that  the  dednitioa 
b  nmMred  nniteady :  though,  of  oiurse,  four  ut 
flra  timsi  the  aperture  of  hia  objective  ia  not  such 
•  Ton  lurrow  opening  after  all,  and  if  the  shutter 
be  Jm  opea  lon<  enou^  prior  to  beginniog  work, 
to  oubla  the  telescope  to  aoqnire  the  temperature 

'  nt  the  ntenul  air,  ought  to  do  very  fairly  well. 

'  Iti>  oertadnly  not  wor^  while  to  alter  it. 

'        That  Newton  waa  one  of  tbe  greatest  mathe- 


'", 


Uie 


very    greatest 
■toneal  reeonl  e: 


m)  of  whom  anj  hiitoneal 
*  BULjr  ■asume  to  be  incontestable.  Bi 
;  cnoeiand  ^idmiration  for  his  almost  unparalleled 
'  gmiiu  matt  not  blind  na  to  the  fact  that  he  was  in 
many  things  very  human  in^loed.  Hia  behaviour 
•d  Leibniti,  and  his  even  worie  treatment  of 
'  iFUiniteed,  snow  ihat  tbe  idol  ut  snch  biograpbeia 
'  M  the  late  Sir  D.ivid  Brewster  hid  bat  feet  of 
'  olajr;  nod  that  spite,  pettiness,  meanness,  snd  on- 
'  Airnets  are  by  nu  means  inseparable  from  tbe  pos- 
MtsioD  o(  the  must  mighty  iotellectuul  jjifu.  Save, 
'  thongh,  in  one  reapect,  no  one,  so  for  ns  I  know,  baa 
'  «TeT  ventured  to  breatke  a  hint  against  Newton's 
'  sulnlity;  albeit  the  exception,  were  it  in  any 
'  iMltinulessnEe  pronble,mustbereginIed  aa  of  an 
.'  iiMiatmetitagunsthiinof themostdamningpossible 

■  flhaTMrter ; — that,  in  fact,  of  having  purchased  place 
>>   H>d  prefenneDt  a'  the  oust    qf   hia  own  niece's 

■  boDonr  1      The    story   as  originally,    I  fancy,  set 
t    aBoat  by   Voltaire,    and    repeated,    mcire    or  Use 

roeuly,    by   others,   was  that    Catherine   Barton. 

^  Hewton's  niece,  who  was  brought  up  uiul  educated 

;  fcy  Urn,  subaequenlljr  became  an   inmate  of  the 

>we  of  the  Bar!  of  Halifa.i  (to  whom  her  uncle 

-  iDdebted  for  hia  Wordcnship   snd.  Inter  on, 

ianhip  of  the  Hint)  under  circumstances  that 

'■**4   at    bnt  one   interpretation;    that,   bd- 

"~*'  LotA  Hilj&x|liy  a  codicil  to hii 

-^•'■^Brdtipyliodn,  and  famitDxe 

•  w^nor  of  ApNonrt  both  hr 


Halifax's  death,  married  Mr.  Conduitt,  Kewton's 
snocessor  at  tbe  Mint.  Now,  in  the  course  of  a  most 
laborious  search  ameng  the  materials  for  the 
history  of  the  Life  of  Newton,  the  late  Professor 
De  Morgan  came  to  the  conclusion  that  every  diffi- 
culty surrounding  the  repulsive  (it  true)  tale  which 
I  have  just  given  in  outline  was  soluble  on  the 
hypothesis  that  Catherine  Barton  and  Lord 
Halifax  were  privately  married  about  the  year 
I7W!,  and  be  prepared  an  article  for  Tht  Cnm/ian'on 
lo  lii  Al-utnae  for  IflStt,  setting  forth  the  series  of 
facts  upon  which  he  fonnded  his  belief  that  this 
was  the  true  solution  of  the  question.  Charles 
Knioht,  the  then  editor  of  the  work,  rejected  this 
artide,  and  subseqijently  the  iceeBsion  of  freah 
evidence  (one  piece  of  a  very  striking  character) 
indaccd  De  Morfjan  to  expand  his  original  essay 
into  the  book  which  lies  before  me  as  Iwtito,  and 
whose  title-page  I  copy  verbatim ;  "Newton:  His 
Friend :  and  His  JTieoe.  By  the  late  Augustas 
De  Morgan.  Edited  by  his  Wife  and  bis  Pupil, 
Arthnr  Cowper  Ranyard.  liondon:  Elliot  Btock, 
188rj."  I  would  oiinunend  the  perusal  of 
this    wort     W    my    broth.       "      '  -     '- 


le  realised  by 
lied  that  the 
late  professor  has  made  out  a  very  strongcase  in 
favour  of  bis  own  view  of  Catherine  Bartoii's 
innocence  and  Newton's  integrity;  such  a  oaae,  in 
fact,  as  must  almost  compel  assent  from  some  Dot 
tooeager  to  render  It.  But  Ihave  a  farther  reason 
for  inviting  attention  to  this  noteworthy  book ; 
the  reason  that  it  ahowa  what  an  evil  inBuencewaa 
eiertod  upon  Newton  by  endowment.  At  a  time 
when  all  South  Kensington  is  clamorous  to  be  sub- 
sidised by  the  Treasury  to  go  and  Gnd  something 
oat,  it  may  not  be  without  use  and  profit  to  re- 
produce the  words  of  a  man  whose  contributions 
to  one  branch  uf  science  are  so  universally 
reoopniied  as  those  of  the  quondam  Professor  of 
MatSematics  at  University  College:  they  appear. 

Let  me  tjiank  Mr.  Grover  (lettor  25180,  p.  a40) 
for  the  information  he  affords.  Speaking  tor 
myself,  I  think  that  no  obeervatioD  abonld  ever  be 
published  without  the  fullest  details  as  to  tbe 
instrti mental  applianoes,  to^  with  which  it  was 

The  spectroscope  desoribed  under  the  title  of  the 
"  Amatenr's"  in  your  XXth  Volume,  concerning 
which  "  Alchemist  "  pula  query  68UH9  on  p.  Ui,  is 
suitable  only  for  table  use.  and  not  with  a  tolesoupe 
at  all.  The  only  form  of  iustniment  likely  to  be 
of  service  to  my  querist  is  HcClean's  star  spectro- 
scope, which  will  show  the  spectra  uf  tbe  brightor 
stars  with  a  tolescopo  of  i<lio.  aperture.  It  has  no 
slit  to  be  adjusted,  and  may  be  used  by  the  most 
inexperienced  observer  ;  bnt  it  ia  not  adapted  for 

In  reply  to  "  Copemicos  "  (query  a844fi,  p.  MO), 
Aldebaran  was  occulted  three  times  during  the 
evening  and  night  in  the  oourse  of  1846,  and  twice 
in  sonligbt.  Daring  188U  this  tUr  will  be  three 
times  visibly  occulted  (exctnslve  of  daylight  occul- 
tations)  as  it  will   be  four  times  in  1S87.     These 

so  that  the  next  one  will  happen  in  I90a,  I-.IIM,  ani 

A  Fellow  of  tlia  Boyal  Astronomical  Ekidety. 

A8TB0N0UICAL  —  DOUBLE  STABB  — 
TO  UBSSBS.  SASLEB,  E.  HOLUBS, 
AND  IBBKAT. 

[l>oI6o.]— Tug  following  are  the  double  stars  uf 
■■  ■  ■*'■£.  MV  No.  1029,  p.  til)  which  I  think 


yuur  list 
1  have  fo 


No.  8  Position    etf  ± 


II 


H0° 
240° 


Nus. '>,  7,  and  10  I  have  not  yet  been  able  to  lind, 
but  I  will  continue  my  search,  though  for  No.  6  I 
have  now  litUe  hope,  as  it  posses  the  meridian 
early  ;  alt  the  observations  have  been  mode  with 
power  lau.  The  position  of  No.  M  ii  the  mean  of 
three  obaervations,  and  all  the  observations  have 
been  made  during  hard  frosl  and  unsteady  air. 

There  is  an  8-d  mag,  star  following  about 
4m.£li<H,  a  little  N.,  whioh  I  thought  slightly 
elongated  towards  b°,  though  1  was  unable  last 
night  to  confirm  this.  Tbe  distance,  if  really 
double,  is  nnder  half  a  second,  and  it  would  be 
worth  while  to  examine  it  with  a  larger  aperture 
than  mine  ;  it  is  easily  fonnd,  having  three  10  mag. 
stars  N.  preceding  about  3'  or  f  dist. 

^  |8>i  —  2W>   Piscium  was   notched 


inl87t.-. 

I  am  afraid  Mr.  B,  HolmeB's  letter  (261  Ifi)  gives 
me  credit  for  what  I  do  not  deserve.  I  believe 
my  eye  is  of  an  average  qtulity,  and  I  owe  to  the 
exoeUenoe  of  my  mirror  all  the  suoeeases  I  have  ob- 
tabied,  if,  indeed-  some  of  my  observations  may  ' 
thm  qualified.  1  have  no  particular  mode  of  ob- 
MTvaUoD,  and  therefore  I  regret  to  say  1  eannot 


give  any  hint  which  might  be  useful  to  him.  1 
certainly  obtain  discs  on  stars  with  power  ISO,  even 
on  Vega  when  the  air  is  good.  It  is  fortunate  it  ia 
so,  OS  in  this  climate  the  air  is  so  unsteady  lliat  it 
is  very  seldom  high  powers  can  be  used  with  any 

{"answer  to  Teekay  (letter  26112).  I  think  it 
would  be  well  to  study  the  disc  of  tl 
If  he  will  Ex  on  one   I  s*--"  '  -  — 
what  is  the  appearance  ol 
and  out  focus. 

Deo.  £l>.  C.  K.  0«adlb«it. 

ASTBONOmCAL  UATTBBS. 

[2Jlo(i.J— I  RBOARD  the  letters  of  Mr.  B. 
Holmes  as  having  a  considerable  value,  inasmuch 
OS  they  set  ua  all  thinking,  and  often  are  the  uteani 
of  obtaining  valuable  informntion  from  other  cor- 
respondents. His  courage  in  att^icking  intellectual 
giants  ia  wonderful,  and  although  nearly  always 
wrung,  he  never  seems  r«  know  he  is  beaten.  I 
have  thought  the  mauling  he  ri'ceived  at  the  bonds 
of  Mr.  Franks,  and  since  of  Mr.  Calver,  wonld 
have  taught  him  prudence,  bat  no  sneb  thing. 
Here  he  is  agaui  with  a  □ou'iensical  idea  of  the 
spherical  error  of  a  lens  affi-L'ting  the  character  of 
the  internal  and  citemal  st.ir  discs. 

I  venture  to  refer  him  to  n  little  book  of  Hard- 
wioke's  called  ~  Optics,"  which  he  can  purchase  for 

twopence,  and  which  will  eiplai:-  ■■■  •■■ "■"  ""■' 

how  it  ia  that  spherical  terror  is  n 


suppoemp    , 


eeted  for  every 
uygheoia 


igm- 


aised  this  qnestjon 
formation,  and  not  in  a  hypercritical,  fault-fii 
spirit;    and,  following  tbe  leni)  of   our  este 
friend  Mr.  Calver,  I  shall  decline  entering  upon 
controversy. 

1  have  a  12ia.  Calver  mirror,  and  in  response  to 
the  request  for  description  of  discs  I  append  pai- 
tionlars,  premising  that  whether  with  whole  aper- 
tore  or  reduced  the  in  and  out  focus  discs  are 
exactly  jike  with  my  highest  power,  whioh  is  Mt. 
Browning's  G.  The  outer  edge  ii  bright ;  there  la 
a  very  fine  dark  ring,  thin,  but  intouMjIy  black,  the 
rest  of  disc  is  uimonnly  bright,  but  less  bri^t 
than  edge,  and  numerous  circular  lines  are  viaiDle 
in  steady  air,  decreasing  in  intensity  as  Uiey  OOD- 
trnct  in  diameter.  In  the  centre  is  the  black 
image  of  fiat  with  a  ring,  and  the  supports  of  the 
Sat  show  as  black  lines  with  straight  diffractiini 

With  a  side  stop  of  course  the  central  niot  and 
lines  of  Bat  support*  are  absent  ;  but  unless  the 
mirror  ia  tilted  slightly  towards  the  centre  the 
image  of  a  star  at  focus  becomes  elliptie — might 
be  imagined  to  be  elongated.  The  diffraction  rings 
are  all  on  one  side;  but  a  little  careful  manipula- 
tion with  the  screws  will  make  them  symmetrical, 
and  then,  as  that  master  of  reUective  soienoe,  Mi. 
Calver,  says,  we  obtain  def.  and  disci  equal  to  a 

If  Mr.  Holmes  had  taken  the  trouble  to  think 
before  writing  hia  queries  to  Mr.  Calver,  he  would 
have  easily  seen  why  a  small  reflector  does  mora 
with  a  imalier  proportionate  flat  than  a  large  one- 
Can  he  not  see  that  it  is  the  increased  diameter  of 
body  tube  which  Ukea  Hat  further  from  focal  point 
proportionately. 

I  wish  to  bear  testimonr  to  the  invariable 
coarlesy  of  Mr,  Calver  in  answering  private  in- 
quiries when  involving  rtat  drfficulties,  and  put  la 
a  friendly  spirit;  but  he  cannot  be  expected  to 
waste  his  valnable  time  answering  such  frivolous 
elementary  questions  as  the  one  as  to  the  diRerenee 
betwixt  a  "  star  disc  and  the  ima^  of  a  star  in  the 
teleacope."  The  star  disc  is.  of  course,  the  spurious 
planet  resulting  from  tbe  ditfraction  phenomena, 
-'-"-  '•--   '-lage  of  a     ■        ■      ■■       -  -••-  —  .-— 


<    the   mathematical 


star  disc  is  the  creature  of  the  o.g..  the  star  image 
is  H  point  with  which  tbe  o.g.  has  nothing  to  do,  as 
Mr.  Webb  said  in  "  B.  M.,  AprU  15,  1870,  "the 
imase  of  a  star,  for  it  is  well  ;i«certttincd  that  this 
possesses  no  sensible  magniudir." 

Qeoree  OoriiiB'- 

BBnXIANT   HETBOB. 

[26157.J— Is  reply  to  W'm.  Davenport  (letter 
asm,  p.  8181, 1  happened  to  be  out  of  doors  on  the 
evening  of  the  Sth  iiiat.,  about  tbe  time  mentioned 


but  as  I  made  no  note 

f  it,  I  cannot  say 

irrested  by  seeing 

glare  in  the  sky,  and  <. 

^usel.asjJintim 

to  see  a  briliant 

to  have  been  proccoi  , 
left  behind  a  very  bright  boritontal  i 
light  or  train  which  appeared  to  lie  in  that  direc- 
tion. As  I  know  nothing  of  astronomy,  I  cannot 
toll  him  the  name  of  the  plaue  in  the  beavena 
made  its  appearance.    According 


■bout  due  ea«t  from  wbe 


1  was,  aikd  between  -10° 
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Jan.  1,  use 


an  J  5!)' a' ,11V.:  ilii..  li.priiun.  TiiatmiDjiiaJl  appear 
to  me  to  b*  mur.- th«n -JO",  or  at  mtBt  S'l' in  lenfth, 
nor  lut  abnru  hnlf  a  minate. 
Dec.  il.  Samothea. 

OOCITLTATIOIT  OF  A  STAB  B7  BATUXN. 

[aoisa.]— On  the  day  ot  1886,  January  !>,  the 
(d»net  8»tnni  will  make  a  -vary  ni — *■  •" 


g  third  magnitode 


id  (if 


rorthy  o 


Saturn 


ts  eleventh  magni 

Thii  very  rare  phenomenon  is 
attention,  and  if  the  star  be  nut  eibmi 
the  plaaet'B  light  it  will  be  eean  througl 
iuf  between  the  ring  and  the  ball, 
^  pus  almost  centnUy  o^■ec  it.  ine  near 
appiojch  of  the  ring  to  /i  will  bImi  be  a  aightworth 
Keiog,  though  the  nearest  approioh  (li'T)  will  not 
be  TUible  in  Eniopc,  etar  and  planet  having  set 
before  that  oocnrn. 

Hy  oomputaticma  give  the  followlag 


|.l 


Immeraion.  outer  ring  .. 

Hmenion,  inner  ring 

Immeraion,  ball 

Neareat  appioaoh  tu  cent 

BmeraioB,  ball 

ImmeniDn,  inner  ring  .. 

Kmeriion.  outer  ring 

Nearest  approach  of  ceal 
17-1" 


The  po.ition  ot  ^  is— R.A.,  tlh.  llin 
2r  34'  15'+5"  S.  The  diatance  of  tl 
star  is  73 ',  and  poeition  angle  7<>'i5^. 

I  may  aay  that  the  above  times  and 


ationa  being  hurriedly 
[0  forward  hy  the  next 
>e  fonnd  suMciently  a 


«:o. 


igl, 
only,  th. 
nade  that  this  letter  may 
nail.     They  will,  howeve 

Ohaa.  L.  Woodaida, 


bluwi 


icthe  real 


t  my  query. 


Tht 


[2il6fl.]— With  reference  to  the  star-diae  con- 
troTirsy,  will  Mr.  Sadiec  Itindly  ttU  us  what  u  the 
error  in  Airj's  "  Undulator>-  Theory,"  corrected  by 
Ur.  Stone?  I  should  be  glad  if  he  could  give  ds 
ab<»t  eitracts  from  the  paper,  showing  buw  the 
error  affects  Airy's  analysis.  Some  years  aco  I 
read  through  Airy's  book,  and  by  u  note  I  then 
made  it  acorns  that  the  angular  diameter  of  the 
"    '    "    '       1  by  dividing  Jo2  hy 


, _     good  supply  of  ait  to  flow 

through  the  fuel-boi.    To  do  thia  well,  or,  in  other 

words,  to  make  the  moat  uae  of  the  small  blast 

available,  necd«  the  blower  or  blast  pipe 

iry  carefully  arranged  in  aiie  and  relation 

to  the   outer    cone.    Perhapa   Mr.   Wenham,   Mr. 

Bletcher,  or  others  who  have  had  practical  experi- 

ce  with   blowpipes  embodying  the   vacuum  or 

Iraoght "  principle,  will  kindly  give  a  few  hints 

to  the  best  dimensions  of  the  parts. 

Orderlo  ViUO. 


OPTICAL. 

[S.'iKlO.]— In  the  first  place,  allow  me,  Sir,  to 
pologi«e  to  the  several  friends  who  have  put 
ueriet  to  me.  Mr.  Woodiide  comea  first,  I  believe, 
a  that  category.  The  year  joat  passing  away  as  I 
rrite  has  Seen  productive  of  much  pressure  ;  in- 
deed, jiractioal  optics  have  been  ao  much  in  the 
way  that  1  have  had  no  time  for  writing.  I  am 
Blad.  however,  that  our  obliging  friend,  "Ordcrio 
Vital,"  has  answered  partly  for  me.  Aa  to  the 
'■Pitch  V.  Paper"  qneation,  I  may  tell  Mr.  Wood- 
side  that  neither  aupersedes  the  other — both  are 
very  iiJKful  in  dificrent  elossea  of  work.  It  would 
be  an  almost  impossible  job  tu  use  paper  to  figurs 
to  a  true  parnbolic  shape  an  ahniirmally  snort 
foonased  mirror;  pitch,  or  aome  other  yielding 
material,  would  he  a  necessity  in  aueh  a  case.  Foi 
reasonable  foci  fine  paper  with  "  Tripoli  de  Vt 
is  effectual  and  certainly  cleaner  — j  ■-  ■  ■■- 
some  th:tn  pitch. 

Personally.  I  detest  pitch  polishers,  witli  their 
concomitant  stieky  trimming  and  scraping.  Mark 
you,  even  nowadays  you  cannot  touoh  pitch  with- 
out being  defiled.  Always  having  this  in  view,  1 
hare  fnirn  time  lo  time  experimented  with  various 
materials  of  a  more  cleanly  nature  ;  finally  adopt- 
ing a  mixture  of  fine  whealen  flour,  rosin,  and 
bleached  wax  for  figuring  o.g.'s. 

The  surfaces  of  the  leuaca  for  Mr.  W.  (i. 
Penny's   experimental    o.g.,  which,    by  the  way. 

?iTes  aplenrtid  definition,  were  figured  to  a  per- 
ectly  spherical  fignre  with  such  a  mixture. 

For  simplioity  and  tiilcrablo  certainty  of  resul: 
I  should  aay  that  paper  waa  the  neatest   and  Ites: 

iterial  for  the  amateur  o.g.  worker.     So  much 

s,  however,  appeared  in  the  "  K-M."  coUL-ei 
the  interesting  subject  of  optical  surface  ma 

latiou,  that  I  question  whether  it  is  possible 

better  than  to  combine  the  methods  of  our  highly 
aceompliahed  correspondents,  and  select  thereftOD] 

method  that  will  fall  in  with  our  ncoda. 

Ht.  Wassell's  charming  papers  and  priotical 
istcuction  on  specula  working,  together  with  Mr. 
Jrashcois  valuable  hints  and  t.irmulo,  to  sa^ 
nothing  uf  the  lesser  lights,  can  be  utilised  for 
practical  purpoacB  for  almost  every  poaaiVile  form 
of    surface   needed,  whether  for    o.g.,    prism,    or 


lok  along  straight  lines  of  raila  they  appeal  U  gb 
loser  nntil  they  meet,  the  old  uptiMl  dalnsunof 

iirallel  lines  meeting  nt  infinity.  If  we  look  aloe; 
aid  lines  of  raila  with  an  o_per»-gla»!i  or  telt 
rope,  prjwer  ■!  or  30.  1  ttink  we  magaifj 
he  lines,  yet  if  distance  he  great  enough  they  mtet 
a  appearance  just  the  same  a  litUe  further  op 
;ow,  there  are  rough  points— eay  the  point  of 
am  brie  needle  und*  '  ** 
ud  also  fine  point*-  _.  . 
losquito  under  the  same  gentli 
ertaioLly  both  are  magnified.  Then,  afain.  o! 
L-hat  Dse  is  the  micrometer  if  there  ia  no  senaUt 
iameter  to  any  star  shown  in  the  t«lesooptalin^ 
upposing  a  poml  has  neither  length,  breadth,  bb 
Uickness?  Do  we  not,  when  UBing  the  teleseope, 
out  off  the  itrsdiation  that  makes  a  star  look liip^ 
large  as  its  telescopic  imace  ?  To  inifiDi 
i..: .l;...  ~« liUioni  of  mites  if 


id  less  troubtc- 


tbe   a 
have    .__ 
which  Ml 

It  is  not  easy  to  see  hoi 
or  formula  can  be  framed 


Th'B 


.    Knott,   I 


natical  theory 
1  give  the  dia- 
meter of  a  "star  duo"  viewed  in  a  telescope.    Ar 
absolutely  correct  theory  may  define  the  size  of  tht 
"    '    ''        ''  '       perfect  o.g.  or  spectrum  oar 


iug  of  t 


give  to  rays  iaauii 

to  take  as  the  uie 

applied  to  itellar  obii 

ence  whether  wc  call  a  st.ir  ot  tne  first  ur  c 

tenth  magnitude  a  "luminous  point"  ? 

I  am  rather  disappiititel  that  my  two  qi 
5790ii  and  67907,  should  have  to  go  into  Ihi 
answered  List-  Mr.  Shakespear,  I  ubaerve,  bbjs 
that  aplit  steel  poraiti^l  liearing-  arc  biing  ailopted 
in  Qerman  lathes.  Surely  some  of  our  numerous 
lathemen  moat  have  had  experience  with  such 
fittings  ?  It  does  not  seem  unlikel.v  that  with  the 
ose  of  Buch  bearings  an  amateur  might  ci>nstruct 
a  firm  and  easily-running  aiandcel,  either  stationary 
or  traversing ;  whereas  such  a  one  wnuld  most 
likely  fail  to  produce  a  durable  and  accurate  cylin- 
drical or  conical  fitting.  Can  these  smalt  Uaring- 
be  cast  in  steel,  or  must  they  be  forged  from  a  good 
cast-etecl  bar?  Perhapssheor steel  wonid be bettei 
than  cast  for  this  purpiso.    I  trust  thi* 


of  invci 
The: 


subject,  as  I  think  it  J 
"  query  I 


ctho 


not  unworthy 
Imbl) 


t.  Thoi 


rough  poi_ 

--^--  Mr.  Dallingcr'f  micnwcpe, 
s  the  point  of  the  lancet  Ms 


magnifying  an  object  of 

olicale  spindle  centre 
itreme.  But  oiippose  b 
ich  a  distance  as  to  i 
lilling,  and  then  look 
link  we  magnify  it  ' 
>  taak  for  such  con 


lonpli 


would  be  absurd  in  tb 
,'C  put  the  «rhole  watch  « 
ippcar  i)nly  as  large  ui 
<■'  it  with  a  tele>eq>t^I 
say  I  ahall  be  tikea 

reasoning.  especiiEj 

'raant  with  the  book  Im 


he  sore  plikcea  will  be  healed,  ud 
Holroc.i  will  have  aettled  down  tu 
nations    of    a     Happy   Kew  T™ 

h  the  EKGi.mii  Mechanic  and iD 


SPEEBICAI.    ABaBBA.TI01TB. 

[i?.ilC!.]— There  is  a  very  simple  formula  wtei 
oiav  bo  given,  nnd  which  is  applicable  to  the  ahn- 
ritioTofpaiiiofmirrorsoroffensce.  IfAbefc 
nberration  of  the  pair,  A,  that  uf  the  first  minn 
or  lena.  A.,  that  of  the  aecond,  n  and  t  the  diitaoM 
f  nan  the  'second  lens  or  mirror  of  the  fii«  ^ 
second  imagej  respectively,  we  shall  have — 

\=Tj_  A, -i-  A,  (IJ 

To  show  this,  let  ue  Giat  lake  the  caee  of  miim 


n  told  that  our  American  friends  are  making; 
ainly.  short   tnlw, 


Lmpy    1 


really  U 
ected,  I 


matical  language,  it  (ealiy  re- 
ferred to  a  veiy  simple  thing — viz.,  the  "smoker" 
naed  among  beekeepers,  I  have  made  smokers  of 
several  patterns,  none  of  which  1  altogether  like. 
I  find  the  best  result  is  atWineil  when  the  blast  is 
blown  through  the  fuel:  but  this  has  the  disad- 
vantage that  the  fuel  chamber  gets  eiceediogly 
hot  and  heats  the  smoke;  and  to  recharge  with 
fuel  is  an  awkward  job,  as  the  parts  are  loo  hot  to 
be  handled  for  aome  little  time.    I  have  an  idea 


regretfally  come  to  the  conolnsion  that  the  pre  - 
,rflon  of  15in.  of  focal  length  to  lin.  of  ajiertor,- 
the  *'  real  beat  "  for  aatroaomiaal  o.g's. 
I  may  say  that,  while  oorrying  out  our  ingettiom 
lend  Mr.  Penny's  experiment,  I  gave  this 
leition  considerable  study,  and  having  the  oppor- 
nitv  nfforded  by  the  separating  arrangement 
testing  the  actual  area  that  would  in; 
'  found  that  the  abovs-Damed  propor- 
Dorrect  one  for  double  glasses.  Any 
alteration  at  all  should  be  in  thi^  direction  uf 
lengthening  the  focus.  Certainly,  hy  figuring  ti 
an  almost  impracticable  degree  of  ollipticity  a 
sort  of  compromise  may  be  obtained,  which,  with  a 
little  ot  the  Marchioness's  "make  believe,"  would 

With  regard  to  star  discs,  I  deal  more  with 
the  refractor  now,  and  I  must  aay  that  Andre>%' 
Rosa  was  right  when  ho  said  that  the  best  figured 
o.g.  gave  Uic  leaat  image  of  a  star;  but  jnt-t 
■ < ....; g.  of  considerabli! 

Slump  of  salt  t<> 
stars  as  Veg^. 
:ua,    Bigel,    Betelgeui,  i-c,    give 

ithematical  points  only.    If  our  o.g.  be  alightly 

overdone  for  fignre  we  get  a  larger  disc,  hut  au(>- 
posing  the  figure  correot,  such  stars  have  a  real 
disc.  I  cannot  quite  understand  spurious  disc  -ji 
that  case,  and  even  in  the  former  case  the  disc  is 
no  more  apurions  than  the  image  of  a  watoh  di^l 
through  the  same  ^lass. 


ng  away  from  testing  an 
merit,  it  would  indeed  take  a 
get  dijwn  t 
Capella,    j 


Our  friend  Mr.  Bdwin  Holmes  aome  timt 
very  cleverly  explained  the  diffraction  appea 
in  the  "  E.  M.,'  illnatrating  his  desoriptian  by  an 
illuminated   punotnre  through    an  opaqne   plali^. 
Would  that  be  a  spurious  punotnre  because  we  -' 
diffraction   rings  roiind  it?    Aa  to  Mr.  Call 
statement  that  "we  cannot  magnify 
that  is  only    "  *"~  " —    "  ''  '"'" 


that  a  ray  ir 


be  at  A  andB.   6^.- 
n  the  first  mirror  at  Fte^  ^ 
rfleoted'hy  the  second  at  Q,  »o  as  to  meet  tlia  i  ^ 
I  n.    Let  b   be  the  geometrical  fooDi  be 
falling  upon  first  mirror,  ft,  the  point  wfasi^ 
meets  axis,  f  and  c,  the  conjugate  fociofe^^ 


is  the  aberration  of  the  pair. 

lietBfti^  iBft,  =6iBc=eBf,   =• 
by  the  formnln  counecting  the  conjngate  t 


f  the  ray  » 


ay.ifc. 


meeta  the  axis    ■ 


,auppo,, 


magni^  a  nQwa;  Inek.    AnfoiM  koowi  U  fre  I  suh  othai,  nfi 


._j  .  „, will  ,>nly  differ 

hy  a  quantity  depending  upon  p     ' 
rations,  which  we  may  neglect. 

The  above  ia  the  case  ot  a  Gregonaa 
hut  may  exactly  in  the  same  mannai  M 
a  Caasegrain.  where  the  aemnd  mirmUae 
b  and  r,    the  places  of  the  two  lmi|Sa 
cases  <■,  lies  to  Uw  ri^t  ot  c ;  but  in  aF^ 

think   lies  to  thexii^'  ^        ■■"-  " 

''to  the  left)  aa 


.T. 


■  -^        hiiii  ti 


ENGLISH  MEOHANIO  AND  WORLD  OF  80IEN0E:  NO.  1,084. 


.  JAg..  1. 


mUiIITO   Ut   THB   I^THB. 

iW166.]— THOBe  who  luve  tried  miUing  in  ths 
L«  by  mnai  of  the  driUing  ipiadle  uid  the 
OTeAeu-motion,  h>*c  no  doubt  lelt  thg  wuit 
at  tome  meuii  cit  niiing  mil  lowsriag  tha  cattJog 
tooL 

There  tie  of  conne  viperuira  kiid  biUkr  kttuh- 
menti  U>  be  boufht  for  thie  purpose  ;  bat  I  hsTS 
DOtaaen  1117  whioh  could  be  nude  by  usateon 
who  ponaia  only  m.  Uthe  uid  >  medium  tmonnt  of 


The  top  ilide  hu  been  nmored  and  fixed  to  the 
Higle  plKte  >t  right  ingles  to  its  ordinmry  poaition, 
in  inch  a  njr  tlut  it  can  be  iwivelled  nmnd  hod- 
lontally  and  tilted  in  a  rertioal  plana  into  any  re- 
quired poaition. 

Thii  umple  addition  iucreuei  the  nsofiUneaa  of 
the  drilling  Bpindle,  and  enablea  much  work  to  be 
done  in  the  lathe,  which  would  otherwiae  hare  to 
be  filed  or  planed. 

I  need  lay  do  more  about  it,  a*  anyone  who  will 
fit  an  angle  plate  to  hii  Uthe,  and  try  a  few  eipe- 
rimenta  with  it,  will  at  onoe  appreciate  ita  nieftil- 
neia.  W.  B.  W. 


«Dce  a*  a  worker  of  one  of  the  Britannia  Com- 
panjr'a  patent  nwi. 

"  O.  J.  L. "  appears  to  think  that  a  lot  of  work 
has  first  to  be  put  into  it ;  but  thii  ii  not  the  cue. 
For  instance'  I  eomrasnce  to  work  the  saw  when  it  ii 
■taoding  still,  and  within  one  minute  I  ontBtt.4in. 
of  inch  deal.  At  the  end  of  the  minute  there  is 
a  lot  of  onexpended  foroe  in  it. 

1  cat  4|in.  pictnre  monldingfl  so  clean  aa  to 
require  no  finuhiag  whatever.  By  means  of  the 
handle  at  tha  aide  two  can  work,  and  it  will  do 
work  whiohhitherto  haa  been  done  by  steam. 

It  ia  a  tool  to  save  time  and  stroigth.  If  power 
is  not  wanted,  this  saw  enables  a  man  to  ntilUe 
bis  atrengUi  and  hia  weight  to  the  fullest  advan- 
tage^ Sawing,  hitherto  the  most  laborions  of  work, 
nu,  If  time  is  no  great  object,  be  easily  dona  even 


BOFT  WOOD  TUSNQfa. 

[£6168.]— As  thii  is  a  subject  in  which  I  bare 
lately  been  Interested,  I  ihdl  be  glad  to  offer  a 
few  remarks  in  reply  to  the  inquiries  vt  "  Copeani " 
(261*7).  Having  had  aome  experience  *  '  ■ 
kinds  of  work,  I    " 


[Sai66.]— I  VI 


V  to  add  to  my  former  n 


1  called  storinv  up  energy- 
lOmethuig  else  before,  that  will  do . 

Within  one  minute  bom  tha  first  tread  it  will 
ant  eft.  4in.  of  inch  deal.  To  get  up  speed  takes 
six  or  eight  treads,  occupying  some  ten  leooDds. 

I  have  a  slice  also  41in.  thick,  cleanly  and 
beautifully  out.  I  think  no  saw  as  ordinarily 
mounted  could  have  done  the  aame  by  mere  foot 
power.  Henoe  it  certainly  appears  to  be  a  highly- 
'  -'   -'  -     ■       -fl  speed  ^ears,  and  to 


be  given  oat  in  doing  work,  tad 
"--■-- more  power  can  be  I 
into  ft,  th. 


lelhat' 


t,  the  aotnal  fatigue 


of  the  "»">■""  than  is  put 

iinot  only  ftrlesa  than  wiui  ue  um 

bat  the  lattnr  will  not  do  the  work 

I  ou  Toaeh  for  the  facts  abore  stated ;  bnt  I 
oonfaa*  lam  atill  in  s  state  of  bepozalement  abont 
the  why  and  wherefore.  Had  I  leen  the  drawings, 
I  shoold  have  oondemned  the  plan  at  once. 

O.J.  I.. 

ri6W7.]— Iir    I 


(261*7).     Having  had  a. _..    __, ._ 

kinds  of  work,  I  agree  with  your  correspondent 
that  more  skill  is  reqoired  in  turning  soft  woods 
with  chisel  and  gouge,  than  in  the  elaborate  work 
-'        lameutal  lathes  in  ivory  and  hard   woods, 

scrapers  and  drills  do  sll  the  ornamentation, 

though  much  Bare  and  ingeanity  are  required  to 
turn  out  good  results  in  this  style.  1  Uiink  also 
there  is  more  "breadth"  in  design  and  beauty  of 
ouUine  and  form  obtainable  in  soft  wood  turning, 
though  greater  richness  in  detail  must  be  allow^ 
to  the  machine  work.  The  chisel  and  gouge  work 
freely  st  the  bidding  of  the  tamer,  and  are  not 
amped  by  the  exigences  of  machinery.  There 
e  doubtless  many  exquisite  specimens  in  ivory 

id  hard  wood  01  ornamental  taming;  bnt  there 

certainly  are  many  monstrosities  when  beanty  of 
form  is  entiiely  sacrificed  to  the  exhibition  of  the 
capabilities  of   some  oomplicated  and   ingenious 

~  e   Turner*'   Exhibition  at   the  Xansion 
few  yean  a^  tha  first  priie  was  awarded 
for  a  hand-turned  pui  of  vases,  whoaa  elegmoa  of 
'        was  hardly  enhanced  by  their  aimplaonu- 

ation,  taatefol  ■«  thla  was. 

t  now  aa  to  sidt  wood  taming.    Tha  hook 
tools  referred  to  I^  "OmeBiw"  an  mjt-' — 
naad  by  amatevn  or  uatiUBiia;  Umj  an 
sarvioeabla  in  hoUoo  ~ 

Ac,  where  the  gnin  .__ ,, 

oasM  the  tool,  whathw  id  tiw  tam  «/ ft  B  <■  • 
wOlentdMai  (tMUte  Ii,  of  MBMinfrinl^ 


woA  with  it.  BowU  ssd  piwiw  of  li^ 
are  tamed  ont  of  plaak-ant  wood,  whn 
niuaoToa,andhaedw  hook  tool  t*  as  1 
wodc  most  M  dona  by  llifl  «aff«. 

The  wood  e*n  baattMhAdto  thtlaUw 
a  somr  chnak,  or  by  Jaw  or  nqt  ehaeka, 
to  its  tiia  and  form.  The£acmsrlat«nai 
and  tf  tlw  screw  would  antar  tba  wood 
woodan  diM  of  tbe  requind  thlnknnas  m 
poaad.  In  tha  eaae  at  a  bowl  or  vean 
nattm  the  oirtaida  ia  Bnt  tnnsadandfini 
wood  i*  than  reT«r*ed,  and  ths  boO 
coDglily  turned  out,  either  in  dwTing*  b; 
or  in  one  piaoe  by  a  round  tool  if  tlte  woo 
aaving,  tha  finish  iigradnsUf  given  by  tl 
whieb  is  a|>plled  to  the  Inaid*  of  tbe  ifn 
tioal  poiition  a*  regard*  the  edge  of  tbe 
aa  the  cut  proceeds  the  gouge  ia  gradsal 
antil,  f(v  Oia  bottom  of  the  bowl,  the  aid 
tha  tool  is  used  fra'  the  flatter  poitioD. 
oess  haa  to  be  repeated  hy  anooeeaire  oui 
good  form  is  given  to  the  cavitr.  For  th 
finishing  cut  the  gouge  ahonld  not  be 
until  it  has  traversed  tbe  entire  cavity. 
T  aad  recommence  the  cut  prodaeei  a  r 
is  difficult  to  eSace.  In  net,  such  a 
seldom  or  never  trnly  cironlai,  aa  the 
rection  of  the  grain  of  the  wood  ^  S' 
lead  Bwar  the  gouge  more  or  lea*  fioi 
circle,  and  it  is  dMcolt  to  get  on  the  ri 

r'n ;  added  to  which,  when  the  bowl  beo 
onequal  ti^asions  of  the  gr^'^   ''^° 
themselves,  and  produce  diatOTtioa.    Thi 
increase  with  time,  so  that  it  la  desirable 
off  work  of  this  kind  at  once.    Sand-pi 
be  liberally  used— Oakey's  for  prrferenci 
The  great  difficulty  is  to  cat  cleanly  - 
grain  comes  crosiways     Hoping  to  get  to 
ance  in  this  work,  I  looknl  in  at  a  cleve 
in  Bunhope-street   one  da^ — Stagg,  was 
the  name — where  I  met  with  ooarteuna  J 
replies  to  my  inquiries;  butthere   is  no  r 
to  excellence,   and  a  steady  band,  plenty 
tice,  and  last,  though  not  leaat.   ^arp  ai 
ground  tools,  are  neceuari'  to  insore  goc 
Oddly  enough  I  saw  there  work  ^  I 
rt  I  was  making— viz.,  a  bowl   plain  i 
Js  case  it  was  made  to  reoeiTe  a  china  b 
with  a  brood    raised  band    ontoide,  ha 
carved.    This,  of  course,  adds  iinmensel 
beauty  of  the  object.    As  to  this   much-i 
— '  of  wood  carving,  I  should  like  tosaysi 
\  f atute  occasion. 

Jhe  best  native  won '»  are  sycamore,  a[ 
lime,  and  chestnut.  The  wont  is,  that  ' 
work  is  done  the  exterior  has  to  be  finiih 
r  and  grain  of  these  woods  is  not  wi 
ng.  and  to  stain  or  vamisfa  them  eith 
back  the  roughness  which  has  been  efface 
inch  patience,  or  deetrm  the  deal 
loulding  and  cat,  which  is  the  etunn  of  1 
t  taming;    but  without   aome  such  p< 


Copeanx  "\an  help  m 

L361l>9.]— A  GREAT  deal  of 'this  on  b( 
gouge  and  chisel,  if  the  fonncr 
properly    manued     and     need     to     aa 

beyond  instead  of  on  the  near  sid> 
centre.  The  work  is  begrni  at  thi 
with  the  back  oF  the  tool  against  the  ei 
work,  as  it  to  face  it.  The  tool  ia  the: 
inwards  to  scoop  out  a  little  conical  hole, 
once  carried  on  always  beyond  the  a 
slightly  inwards,  which  will  bring  oat  Icai 
"*  shsving,  and  hollow  the  piece  with 
the  hollow  deepens  the  back  of  the  to 
the  edge  of  the  near  side  of  the  ho 
steadies  it,  and  ss  it  cats  it  is  rolled  over 


„jneral  cut  is  from  the  centre  oatwardi 
also  be  reversed.  After  a  while  the  too 
incapable  of  being  carried  deeper^  and  tl 
'  hook  tools  are  needed,  or  inside  tod 
hard  wood  ;  but  the  gouge  can  bo  ye 


aaadnu 


The  hook  tools  are^owever,  esse 
tools,  The  best  place  to  get  them  is 
Cliff,  seven  miles  from  Oand)«,  North  Hai 


a  diiien  workiho 


Uiey  are  in  daily  u 

''  —  '^ —  -poL  oy  me  village  b 

I  worth  the  jonnteyt 

, .    -  1  used  to  perteotko. 

of   very   difficult   maniprtlation,    reqni 


«hM«  iMd  example  ia  m^  ' 
— *^  A  at  ontting  donbk 
«■  tw  mntlMud  «k 


ENGUSH  MECHAJJIC  AMD  •ffOELD  OF  SCIENCE!  MO.  Ifi&L 


'  I  do  not  know  ;  bat  No.  t  Uiei  in  lila  glut  cagt 
]«  daji. 

It  i*  well  known  that  lome  of  tha  hibambtiag 
bnttwr&iei  live  only  ft  few  honn;  bnt'poaibl;  Hum 
of  Tonr  uhiqaitoiu  reHler»  trom  "  China  UPr?rn,' 
oftD  riie  aathentia  iDtonuation,     Doei  Darwin  naj 

'  knytbingabonC  it?  PftpUio. 


SKAIJ.   WATER   S0T0K8. 

[25176.]— To  sioeitain  Che  taeigj  m  aaiXl  ji:t 
of  wmter,  ullow  them  to  flow  for  a  inort  timB,  ^n* 
find  by  experimeQt  how  manv  potindt  flov  ]>f': 
minat«,  and  coll  this  W.  Find  tha  area  of  j^t  ir 
■qoare  inches  =  A.  Then  tt.-lb>.  perminniE  s^ 
■00002297    j'. 

b  oalonlating  the  above,  I  hkva  Ukan  tha  Kitt: 

at   62-V  Fahi^  at  which  temperature  it  weiehj 

62'41b.  peraabie  foot.   Of  connea  tnibine  or  othe: 

BOtoi  will  onlf  ntiliaa  a  fraction  of  thii  powsr. 

aiattbn. 

OBRAT  NOBTHBSN  SPBBD. 
[£5]77.J— 1  HAVE  much  pleaanre  in  ■eodinc  tbi; 
WMk  lozae  obBervatioDS  made  by  a  friend  unt 
mjnlf  an  the  Great  Northern  line ;  I  atood  at  thi 
Gftll  mile  poit  from  London,  and  mj  friend  i\ 
the  91,  and  the  following  are  the  r«Siilt«  : — 

Up  Trains. 


Dows  TBAisa. 


Leave 
K.C. 

Time  brtw'n 
SandOlpotte 

Cla«B  of 
loco. 

Load 

Spccil. 

3.20 

5.80 
5.46 

m.  a. 

6  29 
6  26 

en. 

Sft. 

8ft.     . 

IS' 

88:! 

Aver»«e...|   IB-5  1      41-4 

I  think  the  peifoimance  of  the  Sft.  attaobcd  tit 
the  S.20,  6M,  and  5.45  down  tnini  ii  aplendii) 
when  one  ootuiderstlie  gradient  i«  j^„  np.  1  bojii- 
ahortly  to  tend  limilac  detaiU  of  the  Uidlund. 

a.  D.  SMton. 

TBAXN    SBXVICB,    OLS    AND    NBW.— 
LONDON  AND  NOBTH'WBSTEKN. 

[25178.]— The  London  and  North-WcFlcrn 
Railway  Compuir  waa  formed,  by  Act  of  -Inly, 
1846,  oat  of  the  Loudon  and  Birmingham,  M^ll1- 
obeatec  and  Birmiughun,  and  Grand  Juni'iiim 
(from  Liverpool  to  Birmingham).  Conunan<li»i; 
ui  thia  way  the  mAin  centres  of  traffic,  the  cum- 
unv  aoon  obtained  control  of  the  Lancaater  uml 
Carliale  Railway,  and  in  1869  abaorbed  tbeChL^^lcr 
■ltd  Holyhead.  A  multitude  of  amaller  ntiilei- 
lakinga  have  year  by  year  come  onder  the  siuiil' 
nunasamant,  and  the  ayitem  ii  now  decidedly  lIk' 
lancft  and  meet  important  in  the  conntry,  thoii^li 
OilQ>  leoond  in  actual  mileage.  According  to  iIk; 
Ia*t  Reooit,  the  capital  created  ia  apwardj  o J  i  >i  it- 
hondrea  million  poonda,  tha  number  of  eci^iTit- 
SjBSB,  and  the  number  of  milea  conatructed  J. 77 1. 
The  Great  Weatem,  with  2,3ST  milei,  haa  1,:.7T 
englnei^  and  aomethine  over  aaventy>Eve  million 
ponndi  of  capital.  The  train  mileage  tor  Inet 
half-vear  ia— O.W.R.,  I4,G60JI83  ;  L.  and  N.W.R., 

18J40,4^- 

In  the  appended  tablea  we  talce  1848  aa  a  year 
when  railway  acrvice  waa  well  eatabliahed ;  I  tt.'tJ 
repieaentfl  a  period  of  steady-going  quiet;  l»Ti  is 

Jut  before  t&e  great  third-class  extension  ;  n-hiie 
idy,  1885,  marb  tbe  limit  of  pisaent  progress. 
The  vaat  increase  of  railway  accommodatinn, 
bad  timea  notwitfaatanduig,  ia  moat  encoura(^  i  ii  <;  ^ 
but  no  tablea  can  adequately  repreaent  tbe  )i>>-'ii 
oonfetTed  on  tUid-dasa  humanity  by  tbe  tlur,- 
tioni  of  the  laat  ten  years.  It  aeema  now  BoarL-<;ly 
oredlble  that,  fur  some  four  decades  of  railu»y 
ttwrelling,  the  one  lolitary  "slowest  train,"  not 
■*engl]lf  in  many  cases  20  milei  an  hone,  nn'l 
starting  in  the  small  and  early  hours,  should  h.ivi' 
been  for  many  the  only  link  between  oar  s^eM 
oentre*  of  national  life.  Come  what  m^,  thoae 
*  duk  tgM,"  at  any  rate,  are  gone  beyond  reoall. 


A<— LONDOH  AHD  RvaBV,    DomttTaini. 


Bnston    ..... 
Willeaden  .. 

Watford 

Trinp  

Leignton 
WtJverton  ,, 

Weedon  

Rugby    


9  30 

10  "is 


n 


Average  time  of 

Faateat  train    . 
Slowest  tnun   . 


Wdfverton  .„ 
Bletohley  .. 
Leighton  ... 
WiSesden  .. 
Camden  


S    0         615 


5     9 


13     0 


pjn.    I 

7  29     ' 

%"i9   I 


Average  time  of  jonrney 

Faateat  train    

Slowest  train   


" 

10  10 

10  80 

10  30         10  4fi 

4  87           9  30     !       8 

IS 

IT 

21            i 

h.n 

h.m. 

h.m.             , 

3  lo 

a  10 

4  26 

4  88 

N.B^In  1885  some  traina  travel  tid  Northamptoa,  2  milea  farther.       f  ^  tridna  ia  2  hoori 


B.— LOSDOM  AND  BlBMINORAU.  I 

rioKHtraiiu  i]  IS  mila). 


1848.         ISi4.        1873. 


So.  of  trains 
from  Eustoo 
to  Birmgbm     11 

Avrge.  time  of  h.  m. 
journey  I  4  40 

Fastest  train...'  3    0 

iilowest     train    8    0 

No.   of   traina         Up 
from  Brghm 
to  Buatan  ...'     II 

Avrge.  time  of  h.  m. 

journey ;  4  80 

aateat  train...   3  15 


C.— LOXDOS  AND  MANCHESTEB. 

DcKH  Iraim  (J8C  mila,  artragt). 


So,  of  trains 
frran  Enaton 
to  Manchster       8 

Avrge.  time  of  h.  m. 
journey  8    0 

Faateat  train...   5  to 

Slowest     train  13  40 


._  Builou  ....  8 
Avrge.  time  ofi  h.  m. 

joamey 7  27 

FaatosttrAin....  5  10 
Slowest    trainjll  80 


D.~LoNDox  AKD  Liverpool. 

Ihaa  (mint  (193{  miltl). 


No.  of  traina' 
from  Bnston 
to  Liverpool      8 

Avrge.  time  of  h.  m. 
journey 9  17 

Faateat  train. ..I  5  30 

Sloweat    train  14  45 

So.   of   tnins         Uj 
from  Livrpl.' 
to  Enaton  ...I       8 

jonmsy 8  15 

Faateat  train...   fi  SO 
Slowest    train  12  30 


IS64. 

1872. 

7 
h.m.    ' 

1 
h.m. 

S  50 

5    0 

11  4S 

10  25 

<>t.iH. 

7 

18" 

fa.m. 

h.m. 

748 

>i  10 

n  16 

9  15 

No.  of  trainsi 
trnm  Bnatonl 
to  Holyhead      2: 

Avrge.  time  of  h.  n 
jonmey U  2; 

Faateat  train...'  8  4i 

tilowMt    train  10    I 

No.  of  traiiis 
from  Hlyhd-I 
to  Buston  ...|      21 

Avrge.  time  ot|  h.  n 


No.   of   t 
from  Boston 
to  Carlisle. 


Vo.   of   trains 
fromCailisle 

to  Enaton 

journey  ... 


G.— Maschbsteb  and  LivEiiPW*^'- 

VoamlraiHi{Si\imUttl. 
(Traiiu  via  Wigan,  ic„  not  coante^-i. 

laJS.        ISM.         187*         J* 


No.   of   traina' 
from  Hancb. 

to  Liverpool'    10 
Avrge.  time  of  h.  m. 

journey '  1  :tfl 

Fastest  train...    I     ('(S 
ijloweit    train   2  lu 

No.   of  trains  (jj 

from  Livrpl. 

toManohater  17 

ATTge.  time  of:  h.  m. 

jfiotatj  I  1  37 

Faataat  train...  1    0(2) 

aknrett    train  2  10      ' 


lis      1  0  I 


*  BmidmaaxfUarjrl 


ESOLISH  MECHANIC  AND  WORLD  OF  SCIENCE;   No.  1,084. 


»--J 


ASmO   OP   OKAKK   AXLES. 

JN  the  nth  of  Angnst  an  Rocident 
l^  Lurbert  Junctiau  on  the  Ckladooian 
'  ' 'i   Railv&yi   by  tho   breaking  of 


--    — „ I  wheali,  tht 

Iriving  being  coupled ;  a  single  frame 
wrings  ;  the  itroke  wu  short,  baing 

asle  WM  of  steel,  made  by  the  Bolton 
'el  Company,  aod  its  dimensioni  will 
>on  the  annexed  diagrun.  It  had 
:  since  Kovember,  1870,  and  had  niii 
ace   of    '^ll>,&81   miles.      It  v*  not 

iCchinsOQ,  in  his  report  just  pnblished, 
-he  surfacci  of  the  fractare  (whiofa 
l-snd-Eoc1cet  shape]  indicated  the  ei- 
•light  flsv  which  would  have  beeo 
lible  under  any  ordinary  ei 
>f  the  metal  appeared  good. 
Board  of  Trade  returns  of  accident! 
ae  months  ending  the  30th  September, 
im  that  138  engine  axles  failed  — 
'-     r  driving   and  2B   leading  oi 


"  It  is  I 


grsTS  ques- 


it   19  wise  to  oontinne  to  r 

:heir  mileage   has  reached  a  c 
HI:  fixed  after  careful  ooiuideri 

the  case  of  steel  axles,  which  often 
tie  warning  before  frsoture."  I  am 
deed  to  sea  this  iinportant  matter 
LiuD  in  the  report.  It  is  well  known 
ig  time  the  Xmalgsmated  Society  of 
vanta    has    considered    that    a  '■-" 

iioed  upon  the  mileage  which 

)  lie  allowed  to  be  kept  at  work.  There 
ration  that  it  is  exceedingly  unvii4  to 
'  an  excessiTB  time.  Orowing  Sawa 
1  the  tensile  strength  of  the  material 
diminished  by  the  lung-continued 
3hit  is  suhjeoted. 
'ionsly  pointed 


loua  Btrain  ia  thus  placed  apon  the 
he  report  it  appears  that  the  Goiem- 
J>T  found  that  at  the  aroasiog  four 
of  the  "— '  — 1.— ■ -L  ^cy.   ._. 

ion  it  is  therefore  certain  i 

axle  a(  ihil  parlicijar  time 

□E  action  caused  by  the  cnrre,  and 
of  the  check-rail, 
lemeat  B.  Stretton, 

Omaulting  Engineer,  A.8J{.S. 
■g-street,  Leicester,  12th  December. 

OBLSBt    IN   D0XIN0B8. 

<y>n  some  time  past  I  have  wished  to 

■esiiit  foUowing  ■  variation  in  the 
ninoea,  which,  no  doubt,  is  capable 
.  hut  1  cannot  see  clearly  how  that 
obtained.  It  was  in  my  family 
that  this  deviation  from  the 


■euing  th 
ie   <3  pli 


they  are  aot  wanted.    The  remaining  45  pieoe* 
may  be   divided  equally  between  two  players,  22 
eaoh,  and  one  over  for   the  "  pool,"    Or,  if  thi 
play,    11  pieces    each,   and  three  over.     Say  t' 
leavers  are  engaged,  double  eight,  placing  anoUi 
eight  to  it,  and  so  t^e  next  plays  as  niual.  each 
taking  care  to  play  his  doubles,  and  it  is  better 
perhaps  not  to  leave  similar  numbers  at  each  end. 
The  one  who  cannot  play  take*  the  one  piece  in 
the  pool  (and  in  most  instances  that  one  can  be 
played).    The  result  ia  that  i^i  the  pitca  mil  be 
pli^id  out,  and  the  last  piece  may  always  be  plaoed 
at  either  end.     It  is  only  with   eights  this  result 
f ollowi,  aa  aeveni  or  sixes  will  not  answer. 

I  ihonlii  like  some  light  to  be  thrown,  if  possibli 
upon  the  above.  This  has  become  with  nt  quite 
fiivoorite  game,  and  it  haa  always  created  som 
BDiprise  to  thotewho  have  seen  it  or  joined  in  it, 

a.  F. 


WHITB  T.  BBOWH  BBKAS. 
[SaiSl.]  —  The;  following  eitraet  from  i 
article  in  Pappeaheim's  MtSler  ZeUung  mi 
interert  aome  ot  your  readers.  At  all  events,  we  be_ 
so  much  nowaday*  abont  whole-meal  bread,  Qraham 
bread,  Ac,  that  it  may  be  aa  well  to  also  hear  what 
can   be   said   on   the   other    side   by   a  miUers' 

It  is  nnquestiimable  that  bran  (which,  by  the 
way,  is  oniversally  used  as  cattle  fodder]  contains 
nutritive  elements  that  are  lott  to  human  cod- 
sumption  by  its  elimination,  and  hence  has  arisen 
a  problem  of  undoubted  gravity,  which  has  busied 
the  energies  of  scientists  of  the  highest  eminence, 
such  as  Ciebig,  Pettenkofer,  Yoit,  snd  others.  So 
far,  the  result  of  all  these  investigations  and 
attendant  experiments  has  been  to  demonstrate 
that  the  hmnan  stomach  is  incapable  of  digesting 
the  husks  of  wheat  (oomposed  as  they  are  prin 
oipally  of  cellnlose),  and  that  it  is  conseqnentlj 
nnable  to  aasimilato  the  nutritive  elements  whict 
they  contain.  To  this  proposition  Its  r^poDents 
advance  a  simple  denial,  withont  bringing  forward 
any  proof  in  support  of  their  own  view.  And,  in 
the  very  abeence  of  weighty  proof,  people  will 
think  twice  before  levertmg  to  that  primitive  con- 
dition, in  which  Uie  wheat  berry  waa  emahed 
between  stones — beard,  hosk,  and  all.  Supposing 
anin,  it  were  shown  that  the  human  ihn^oh  can 
digeat  bran,  it  would  merely  fellow  that  flour 
Mmtaining  the  branny  portions  of  the  wheat 
haa  a  greater  nutritive  value  than  bran- 
leas  flour.  Moreover,  even  then  branless  flours 
oould  scarcely  be  dispensed  with  when  it  is  con- 
sidered what  an  important  element  in  food  is 
Savour.    The  extraordinary  oontontion,  however, 

that  flour  free  from  bran  hi --^■.■- 

holesome,  ci 

iticism  witl 

i  that  unlearned,  n 


is  to  say,  from 

(starch,  sugar,  Ac,),  and  contains ._ 

average,  14  to  15  per  cent,  of  nitrogenous  mailers 
(albumen,  te.),  and  these  are  elements  which  one 
and  all  play  a  most  important  part  in  the  nourish- 
ment  of  the  hupian  body. 

Wo  have  met  with  an  intoresting  example  of  the 
blind  fanaticism  above  referred  to  in  a  little 
painphlet  which  reproduces  an  addrssa  delivered 
ty  Dr,  WiUiam  WaUace,in  September,  1888,  before 
the  Congress  of  the  Sanitary  Institoto  ot  Great 
Britain,  held  in  Glasgow.  Dr.  Wallace  had  oboeen 
aa  his  theme,  "The  Comparative  Food  Value  of 
Coaiae  andPine  Flour,"  and  his  address  was  lauded 
by  the  English  journals  as  a  valuable  and 
important  eontributiuu.  It  is  difficult  to  con- 
oeiVe  of  anything  more  disappointing  than  the 
parual  of  this  pamphlet.  Dr.  Wallace  has 
Botnally  the  face  to  make  our  fine  and  extra  fine — 
"    ''    '  ur  highest  priced — Hungarian  Sours 

the  prevalence  of  rickets  amimg  the 


io»y,our 
lUafor  tb 


night  and  main  to  force  an  open  door,  by  proving 
what  has  never  been  disputed),  namely,  that 
ihosphoric  acid  and  mineral  salts  are  present  in 


phosphc 

bran,  while  wane 
floors.  As  to  tht 
digestible  by 


.. . .  present  in 
Hungarian  and  American 
'  'un  whethsT  bran  ia 
one  word  through- 
only  univeraally  admitted 


On  the  one  hand  ai 
and  knovm  facts,  and  on  Uie  othi 
drawn  and  propositions  maintained  with  the  most 
reckless  disregard  of  proof ,  crowned  by  the  pleasing 
news  that  the  very  worthy  Dr.  Wallace  himsell 
never  eats  white  bread  when  he  can  get  branny  or 
"whole  wheat"  bread.  The  entire  address  reads 
iike  a  very  clnmay  puS  of  the  home  bread  or  Glas- 
gow low-ground  flour.  Yet  the  unthankful  people 
of  Glasgow  still  prefer  the  worthless  and 
unwholesome  branless  Sours  of  Hungary  and 
America.  Of  greater  weight  is  another  objection 
raised  by  Liehig  that  the  whitest  floors  are  of  little 
nutritive  value,  because  they  are  produaed  from 
the  innermost  portion  of  the  wheat  berry,  which 
section  contains  bnt  a  small  proportion  of  gluten. 
It  is  perfectly  true  that  the  glnten  has  a  centri- 
fugal distribution,  ami  that  hence  in  landa  the  cli- 
,,.-  of  which  allow  wheat  to  ripen  bnt 
slowly,  with  the  neoessary  oonsequenoe  of  givii 


gluten  is  tobefoaiidintheoentnottli«beny,the 
bulk  of  this  aubetanoe  being  foond  annuKi  the  peri- 
phery. Such  wheats  yield  to  hi^  grinding  a  venr 
white  but  weak  flour,  which  doea  not  rise  vary  ww, 
and  is  of  inferior  nutritive  valne,  Henoe  it  fiillinn 
that  for  sucb  wheato  American  h^-hi^  grinding^ 
that  is  to  say,  the  separation  of  the  flnir  into  three, 
or  at  most,  Jonr  grades— is  ia  every  case  to  be  pre- 
ferred. One  mle  will  naturally  not  fit  all  rmna. 
To  Hungarian  wheat,  however,  thia  objeotion  doea 
— ' -pply,  for  our  climate  ripnis  wheat  BO  quiekly 
Lho  gluten  is  pretty  equally  distribnt^  over 
the  whole  berry.  As  a  matter  of  fact,  the  diOerence 
in  the  amount  of  gluton  oontained  in  white  uid 
dark  Hungarian  Boor  ia  very  triSins,  and  it  has, 
over,  been  proved  by  innumeraUe  tests  that 
r  Sue  flours  the  gluten  is  of  better  quality 
i*  to   aay  is  itronger)  than   in  the  dark 


many  axperi- 

Lt  "ue  freer 

from  bran  is  any  Sonr,  the  larger  vriU  be  the  pro- 
portion of  the  some  assimilated  by  the  atomM, 
.and  of  course  its  nutritive  nine  wul  In  ' 

to  freedom  n 


I  proportion.  And  seeing  that  in  reapeot 
flours  of  the  first  class,  it  may  be  laid  dov 


flours  made  by  '  middlings  "lilTiTig  *  excel  all  othere 

For  our  part  we  hold  this  jodgment  to  be  in 
perfect  harmony  with  the  present  state  of  acienoe, 
are  not  in  the  least  concerned  that,  in  aome 
I,  bran  eaters,  who  would  like  to  bring  oar 
magnificent  milling  industry  to  the  ground,  have 
obtained  the  opper  hand.  We  may,  however, 
rejoica  intheoaitamknowledgathaitheHongarian 
■nilbng  industn'  has  everywhere  now  the  highest 
ioognition  and  baa  taken  the  highest  honours, 

B.  F.  M. 


THB    SUBIOAL    INSTBtTKBHTa    FOB 
SOUB. 

r25l8"2.]— After  "many  yeara  of  careful  con- 
sifeation."  oar  friend  the  "Coantry  Solicitor" 
gives  the  ultimate  result"  of  his  experiments  with 
keyboard  instmmentd  of  tho  free-reed  type,  and 
bh at  result  Is  exactly  what  waa  predietmin  Uie 
BsoLiBH  Mechanic  years  ago.  Except  an 
expression  of  opinion,  however,  (here  is  not  much 
information,  in  his  letter ;  bnt  probably  he  will 
jopplement  it  by  answering  a  few  qoesuoiis.  Id 
his  second  parai^ph  "  Coontry  Solicitor  "  aajB  that 
"evena  small  harmoolnui  U  iBTaloable "  aa  an 
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kcDompaniment  to  ths  piano.     Will  he  kiaiUy  ex- 

Elun  hov  he  miuiaeea  tu  keep  the  two  iiutiuiDGat* 
laniaon?  In  the  third  pangnph  he  uvb  ''the 
great  lack  of  nil  AmErioui  CFrganii  u  that  vtexptts- 
■ion."  At  your  readers  know,  the  diSereacc 
between  an  Amerioaji  organ  and  a  harmoDicm  is 
tnoialy  in  the  djrootion  of  the  wind  carrent,  wi  it 
ii  pertineat  to  ask  our  friend  why  expreation 
cannot  be  ottaioed  on  the  Ajnerican  organ  ? — "do 

inatroment  leall;  ting."  What,  then,  ia  the 
ceaaoQ?  A  writer  who  i>  ao  coaRdeiit  must  have 
Borne  eolation  of  that  problem.  Then,  again,  one 
tinald  likcto  know  what  ia  the  pecoliacity  in  the 
perciuaion  notion  of  the  instrument  vrhioh  has  so 
pleaaed  otu  friend.  He  Epeaka  of  it  as  "abaolute 
|>erfectioa,''  bob  ia  it  in  any  way  different  ta  the 
Octiotu  applied  oQ  other  inetramenta?  Perhaps  he 
Will  Idndly  deicrihe  it,  as  he  haa  the  inttrament 
before  him.  The  "  metaphoDe,"  too — many  of  your 
feadera  would  like  to  know  what  that  is,  and  how  it 
ia  managed.  The  "  double  touch  "  ia  rather  ton 
old  to  go  into  ecatasiea  over,  and  (  am  much  afraid 
that  our  late  friend,  the"  Harmonious  Blacksmith," 
would  have  been  made  more  th«n  usually  "  savaee  " 
by  the  susgeatioa  that  he  would  have  deliehtea  in 
the  double  knee  pedals  (as  if  he  did  not  know  the 
ArraUKemeatl],  or  the  implied  suggoetion  that  he 
vould  have  preferred  a  reed  inatrument  to  a,  pipe 
organ.  One  is  elad  to  flod  that  your  oorreaponuent 
ia  aatiified  with   his  inetnimeut,  and  ^ihapa,  by 


bia  help,  we  m^y  all  know  m 


OrKUion. 


REPLIES    TO     QUERIES. 

•,*  Ih  Ih4ir  OHiKtrt,  DorruponJentt  art  rtiptfi- 
/Mii  ngtatUd  la  mmfiOR,  in  lath  itiitanct,  tht  titU 
mud  lumber  0/  iMt  qntry  aikei. 


[GT36D.]— ahroDomater  Balonoe.— To  J.  W. 
THOMPaON.— Thanka  (or  your  coorteons  and  ahle 
letter ;  but  your  theory  of  the  reason  of  the  earth 
being  an  oblate  apheioid  is  not  n  ootrect  one.  The 
flatteiUng  of  the  earth  at  the  poles  i>  dne  to  centrt- 
fngal  force.  Owing  to  Ibe  daily  rotation  of  the 
earth  a  eentrifogal  force  is  pi^oced,  which  ia 
greatest  at  the  eqnatoT,  and  gradnallj  diminishea 
up  tothe  poles,  where  there  is  none  at  all.  Hence, 
owing  to  the  difference  in  (he  Intensity  of  the  c.f. 


geologiata  say,  the  earth  was  originally 
■natter,  or  in  a  state  of  fuaian,  this  theory  of  cf.is 
qait«  unassailable.  Astronomers  have  observed  in 
other  planets  a  Battening  aimilar  to  that  of  the 
earth,  and  due  to  the  same  oaaee.  1  oertaiuly  will 
•tand  by  the  "  idea  "  that  the  force  of  gravity  ia 
greater  at  the  Poles  than  at  the  Bquator  ;  it  is  not 
■  Ml  idea,  but  a  well-kDOwn  fact  that  it  is  so,  as  a 
brief  study  of  the  theory  of  the  peniiolum  will 
Man  convince  "J.  W.  T."  It  is  found,  on  takicg 
M  pendiUam  from  the  Equator  towards  the  Poles, 
tfaat  the  number  of  oscillations  in  the  same  time 
oontinoally  iDcrooses,  hence  domanstrating  that  the 


graYity?"   that  is  jnat  tht  , 

of  tbe  balance,  certainly  not  the  momentnm  ^nor 
Dan  the  stren^  of  the  bslauoe  apriog  enter  into 
the  oonaideration  of  this  qcestion,  as  it  would  be 
uultered  in  either  case).is one  of  the  main  faot«rs 
and  la  in  proportion  to  the  mass  ;  but  huw  the  real 
tnui  of  a  balance,  which  in  a  chronometer  ia  com- 
puatively  great,  ia  to  he  "  regardless  of  weight,"  I 
So  not  see.— PiHHT-CLAss  Honours. 


ja_ 


y 


of  her  hull,  and  Fig.  2  is  a  half  section  of  her  deck, 


^ 


deoks—nppet,  Duin,  and  lower  \  hcrgnns  are  carried 
on  the  main  deok,  and  she  is  buqne  risked.  A  six- 
feet  model  of  the  Nanhampion  wo3A  look  both 
handacma  and  impoiing,  but  1  do  not  sm  bow 


3nerlsb  ia  to  obtain  partioulara  of  all  her  nv 
etailt  (unlesa  he   is   content  bo  draw  upon 
imagination)  as  they  are  not  published. — James 
M'Cash  Gov  an. 

I  &TT40.  ]— Fre«  Beeda— TnnlnB.—The  re  appear 
ia  be  two  correspuDdents  naiuR  the  signatnre  G. 
Fryer,  which  must  be  very  ohjeotionabla  lo  the 
real  Simon  Pure.  On  p.  4SI  of  the  lasb  volume  it 
is  stated  that  "  American  organ  reeds,  in  most  in- 
stances, are  voiced  and  tuned  in  a  tutung  appaiatoa 
which  is  uaed  in  the  various  factories  in  which 
American  organs  are  made."  The  writer  of  that 
is  in  some  doubt  aa  to  the  price  of  baimoninm 
reeds,  bnb  there  is  no  donbt  that  bo  thoroughly 
nnderatands  the  other  matter.  That  is  one  0. 
Fryer  t  the  other  appears  on  p.  i!14  of  this  volume, 
and  wishes  to  inform  somebody  that  "there  are 
many  reed-organ  factories  (to  my  knowledge)  who 
do  not  use  the  tuning  bellows."  "  If  a  reed-orgnn 
maker  buys  his  reeds  (and  there  are  many  such)  he 
will,  or  docs  not,  require  this  mysterious  piece  of 
machiaery."  Now  ab  the  end  of  the  reply  which 
appears  on  p.  481  lasb  volume,  the  G.  Fryer  there 
writing  indignantly  repels  the  suggestion  that  he 
was  not  acquainted  with  bhe  "buning  bellows," 
whioh  the  utber  G.  Frver  now  terms  a  '■  mysberioas 
piece  of  machinery, '  but,  strange  to  say,  is 
going  to  elaborate  into  something  worthy  of 
the  title  of  a  "tuning  ipparatos."  The  m idem 
G.  Fryer  says  thnt  "  tie  chief  use  of  bhe  tnning- 
bellowB  is  for  the  purpose  of  filing  reeds  up  to 
pitch  ;  bub  in  no  trne  sense  of  tlie  word  are  the 
reeds  tuned,  either  '  tongh  '  or  '  fine '  in  the 
apparatDs  described  on  p.  832."  Wibboub  stopping 
to  Inquire  how  a  bellows  of  any  kind  can  act  as 
a  file,  or  even  what  is  the  other  use  of  (he 
tuning  bellows  acourding  to  this  G.  Fryer,  it  may 
be  as  well  to  point  out  that  few,  it  any,  reed-or^an 
buildeni  make  bheir  own  reeds ;  that  harmonium 
reeds  are  tiled  up  to  pitch  on  a  tuning  bellows  by 
those  who  make  them  ;  that,  as  a  rule,  they  reqnire 
very  little  tuning  when  screwed  on  the  pan  :  that 
American  reeds  are  generally  imported  in  the 
cavity  board  vithunb  having  been  tonched  by  a 
Itle,  and  that  they  are  filed  up,  voiced,  and  tuned 
on  jDsb  such  a  "  rough  affair  aa  I  described  on  p. 
3-12,  which,  so  to  speak,  was  "  drawn  from  the 
life,"  and  described  as  found  in  use  by  a  man  who 
has  filed  and  voiced  more  American  organ  reeds 
than  G.  Fryer  could  oarry.  I  have  one  more 
pasFiage  to  call  attention  to.  This  G.  Fryer,  on  p. 
(14-1,  eays  that  if  he  had  "  understood  prcvioualy 
that  the  querist  required  to  know  how  U>  con- 
■■ — '■'■-rough  affair  recently  brought  to  light," 

._  G.  Fryer  was  disbincbly 
in  p.  sgn,  last  volome,  that  the  niierist  wanted 
Qw  how  to  make  a  tuning  betlows,  and  the 
it  himself  said  on  p.  029,  lasb  volume,  that 
vas  whab  he  wanted.  Further,  in  the  query 
ng  the  above  nomber,  which  appeared  on  p. 
ite.  a  Mr.  Prver  ws.a  oipteasly  asked  for  "  in- 

. ._.      ..    make    a    tuning    apparatus," 

....ich  he  did  not  give,  bnb  savs  now  that  if  he  had 
known  what  was  wanted  be  would  have  aenb  them 
before.     1  believe  he  would  ;    hut   I    suspect  this 


he  would  hi 

lirat  place  ;  but  the  o 


mbilhe 


>b  know  what  a 


ead   a 


G,  Fryer 

likeunti]  , _„ 

be  mistaken  in  supposing  that  there  are  two 
Fryers  :   I  hope  1  am  nob,  for  bhe  sake  of  the  one 
who  bears  that  name.. — S.  E.  CHILD. 

[6T:74.]-Ooupl8r      t 
"  raoent    have  been  thos. 


of  the  best  of  the  pneumatic  actions  at  bhe  Inven- 
bions  was  expressly  designed  to  give  the  urganist 
the  sense  of  feeling  the  valves  opening.  There  ia 
no  difBculty  in   having 


t  already  built.— F.  A.  ( 
[57813.] — Oramms  Drnamoa. — I  ato  much 
obliged  to  "Sigma"  for  etatin^  hia  views;  and  I 
bow  to  the  oommun-sense  of  his  argument,  that  it 
is  better  lo  use  that  nomenciabure  [irrespective  of 
it«  scientific  tmth)  which  is  best  understood  by 
bhose  tu  whom  you  write.  I  shall,  therefore,  in 
futnre,  when  writing  to  the  "  B.  H.,"  oall  that  part 
of  the  needle  which  points  to  the  nurbb  its  N.  pole. 
I  saw  a  very  simjjle  rule  in  the  EUctricia-.  wliich 
is  worth  repeating;.  The  bhumh  of  the  right 
hand  will  point  to  the  K.  pole  when  the  palm  of 
bhe  hand  is  placHi  on  bhe  coU,  wibh  the  fingers 
parallel  to  the  wires,  and  pointing  in  the  direction 
of  the  current.— W.  H.  EAVES,  Coventry. 


'ere  satisfied  with  pointing  nearly 
UI19  vaEiiiuB  points  of  the  oompasa,  this  modification 
wonld  neatly  halve  bhe  number  of  wires.    In  Fig. 
1  there  are  two  insulated  springs  on  the  shaft  of 
vane,  one  oonnect«d,  hj  ■  spring  or  obhentbe,  wHb 


except  that  they  are  not  boraesboe,  bi 
magnets,  ell  similarly  wound.  The  Deedle  1 
netised,  and  the  north  pole  will  alwaja  | 
itself  to  the  electro-magnet  which  happens  1 
south  polarity,  and  tbe  H.  pole  to  the  1 
which  has  S.  polari^.    I  have  shown  in 


1  in   which   the   t 


momentary,  however  long  bhe 
place.  1  am  not  at  liberty  b 
Pig.  B  shows  connection  for 
pO&lt«,~Gl.ATTOH . 

{GT9M.J— Organ  Pedal  P 
il  tfaia— I  have  a  chamber  0 
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;h;  one  maauol  or  great  orgaa,  with  pedoli 
1  down  keja  onlj',  unil  not  &  uparate  pecU] 
I  am  nuw  going  l«  add  nwell  orgaa  with 
Mpt  through,  and  bJiu  a  ■eparate  pedAl  orgui 
~i   16ft.  tone,  atopt.     I  thould  like  i  ' 

'  '    ■     '    ■'       '  ived  and  iistena,  ., 
t  of 

-J _„„ .,  „.  Hill 

h,  of  Lundon  ;  but,  of  cooTBe,  thi 
n  different  churohee  and  chapel",  and  I  anp- 
[le  «iie  of  their  pipes  would  not  be  ani table 
amber  organ,  H  yon  will  answer  the  above, 
ao  give  diagram  of  ooncaive  mdiatinB  pedali. 
M  CCC  to  fi,  two  octaves  and  .1  third,  I  ahall 
1  it  a  favonr.  HopinR  N.  E.  Chiid  will 
!me«kingthequBBtion,— AmatbubOboAN 


iI7.]--Carpet-B80tiiiff  MacMno.— There 
in  eiisteooe  at  a  Bteam  Ifltindry  and  carpet- 

Lg  place   near   Binningham.     I  almost  think 

J  a  Nottingham  finn.— R.  GODFREY. 

Jt».]— Uetal  Houlda  for  Tulcanita.— 
plaater  of  Paria  ia  oaed.  iho  artiole  ha»  Ui  be 

S>  aod  poliahed.  When  we  want  to  bring 
[tanitc  all  finifibed  and  with  a  Sne  polish  or 
monlda  are  made  fur  the  purjiote  of  grain 
id  they  amwci  admiralily.— DBS6. 
Ml.] — Bprisga. — There  i«  not  mnoh  infor- 
nof  the  kind  reqaired  by  this  queriat;  hot 
pg  the  following  will  help  him.  For  eylio- 
roDnd  spiral  apring* — 

B-"  G  T'  ■ 


-4^i    D  = 


rlindrioal  Sat  spiral  aptinga — 


1  spring  IB 

'-•P«r  . 

;onnd  spin 
brsadth  in  inchea  for  Sat  apirBl  npcinga. 


atretohed  ir 
|E:  EbfliQgmodnlus"ofelasticit 
M3.]— WaBhin*  FIui±— Steep 
ira  of  water,  dissolved  Hoap,  sudn. 


Samp  WaJla. 

vail  with  paate 


i>  nanally  fuateiied  to  thi 

strongly  antiieptio  with  all 

),  or  lomething  that  will  prevent  decompi 

.     By  the   way,  I  don't  thmk  much  of  th 

Iv.      What  is  the  cause  of   the  wall  belli 

?— Ndn.  Dok. 

)S6.]— TounoBe  of  Ships  and  Stetunen.- 

oeaaurement  tonnage  of  a  ship  is  her  tonnage 
■ted  according  to   her  length,  breadth,   and 

ng  capacity,  and  ia  fonnd  by  deducting  her 
a  and  crew  space,  which  h  included  in  hci 
tannage,  and  thereafter  caJcuJating  every 
lie  feet  of  cargo  apace  OB  one  ton.  Ships  are 
lablv  designed  to  carry  a  cargo  ooQaiderably 
<r  than,  often  nearly  double,  their  register 
ge, «  it  is  upon  their  register  tannage  that 
»y  duea,  il^c— Jaueh  M'Cash  Govan. 
DM.!— Bleotrotyping.— The  process  aeems 
it  enough  (exoapt  that  yon  had  two  eyes) ; 
irhaps  you  did  not  move  the  articles  about 
onally,  DC  pnsaibly  the  coating  of  ptnmbago 
ot  perfect.  Do  yon  mean  that  you  connected 
'O  eyes  to  aeparate  wires  and  difierent  poles  " 
u  uao  anodes  of  copper  sheet  ?      If  so;  only 

-.  ^„..  v.  : ..3  ..  -.tBrting,  and  the  bal 

viguroua  at  Urat.- 


t  be  t. 


^**-]—TMTd«h  for  Zinc. -How  long  i 

e:xpeated  to  reatat  hot  water  audeoapj'  I 
til  ink  etoving  copal  or  amber  vamiah  the 
kely   preparation  tu  answer  the  rcqu' 

-JMls.  Dob, 

'- J — Oablnotto.  -  Mr.  Wenham  statei 
5e  i>t  hia  articlea  that  a  suitable  paper 
■  th&e  masio  rolls.  It  ia  a  whitey-browo 
f".  ■with  smoiith  surface,  and  tolerably 
-tf  1  remember,  he  said  it  could  be  ob- 
SpiildiBg  and  Hodge,  Drnry-lane  ;  .  _ 
'.  F*"J^'  warehonaea  would,  no  doubt,  keep 

Jet    BUcfe  Shineleia   VomiBh.- 

luoh,  1  am  udaid. 

mpblack,    two  or 

at  coat  whilst  wet 

iTiM  oo«  aott.    Ton  coold  try 

^  ooat  mixed  with  ■Jnc.ud 


[ftSllflJ.]— truBbio  to  Sleep.— Tbe  beat  way  in 
to  epea.tc  to  the  farrier  about  it.  If  be  will  not 
alter  the  arrangement,  he  can  be  proceeded  against 
tor  creating  a  auisauoe.  The  least  expensive  way 
is  to  move,  and  to  tell  your  landlord  that  yoa  are 

Soing  solely  in  conaequonce  of  the  nniaance.— 
iI.«b-0'-TH'-Law. 

[68095.1— Clock  Cfhaln.— In  the  ciccnmatancea, 
and  coneiderini;  what  you  have  done  to  the  chain, 
1  think  it  would  be  adviaable  to  pmcnre  another. 
-T.  J. 

[il8096.]  — Tempering     BatlwAy    Waffffon 

Bpriagm The  plates  are  tempered  in  the  usual 

manner,  one  at  a  time.  They  are  bent  tu  curve, 
and  dropped  into  water  perpendicularly.  They 
arc  then  "  lowered  "  by  holding  in  the  furnace 
without  touching  the  coal  unti]  hotanough  to  light 
tallow  melted  on  them.  They  are  then  plnneed 
into  water,  and  abonld  have  apring  temper.  tHo 
epecial  furnace  is  required.  Juij  one  large 
mongh  will  do.— S.  R. 

[&E0!I7.]— Oerman   Oreen    Soap.  —  This 
Continental  aoft  soap,  known  a«  Savon  vert.     It 
made  mainly  from  vegetable  oHa,  while  our  et 
soaps  are  made  from  fish  oils.     I  «bould  think  .. 
might  be  procured  from  some  of  the  Urge  drug 
stores,  or  possibly  some  of  our  Continental  reade~ 
ean  give  an  address  where  Savon  vert,  or  die  grlli 
Schmierseife  can  be  obtained  iu  France,  Belgiui  , 
or  (iermany.    Failing  that,  it  would  perhaps  be 
possible  to  make  it  in  this  country .—Nc.V,  DOtt. 

[ftaiofi.]  —  ZioiKlHaipe      PhotOKTaphy.  —  1 

abould  imagine  that  It  ia  due  to  the  quality  of  thi 
plates,  which  are  perhapa  too  quick  for  taking 
distanoes,    ^Vliat  kiiid  of  ■  day  was  it  ?— P,  R,  J , 

[S821B,]— ToKr,  Orey,— I  anppoae  that  nrioate 
of  potaah  meana  urate  of  polAsb,  This  salt  orj'a- 
tallises  without  say  water  of  cryatallisatioa  ;  bnt 
if  the  querist  want*  to  obtain  hydraled  crystals,  be 
might  try  to  do  so  by  cooling  below  freeiing  poi"* 
a  saturated  solution  of  the  salt.  Many  salts  wh( 
crystals  arc  usually  anhydroui  can  be  obtained 
hydrated  bj-  this  meana,  which  was  discovered  by 
Guthrie.  On  adding  KCy  to  a  solution  of  ammonia 
partial  interchange  will  occur,  and  tbe  solution 
will  contain  AmCy,  KCy,  KHO,  and  AmHO,  btit  I 
do  not  know  tbat  the  exact  proportions  can  be 

Svcn.  —  Wm.    Jous    Gbby.    P.CJi.,   Analytical 
hemiat,  Ncwcaatle-on-Tyne. 
n8:>;li;.]  -Colouring  Braaa  Flahlni'  Rsela. 
-To  colour  brass  fishing  reela  l^ack  bronie,  clean 
the  reel  in  aquafortis,  rmse   it  in  water,  and  then 

Slac;  it  in  the  following  mixture,  until  it  is  of  the 
e^ired  colour  ;  12  parts  of  hydrochloric  acid  to 
one  part  each  of  sulphate  of  iron  and  pure  white 
arsenic.  Having  taken  the  reel  ontof  this  mixture, 
you  rinte  in  water,  dry  in  aawduat,  polish  with 
blackleud,  and  laoqner  with  green  lacquer.  — 
8.  H. 

[S83.S  I.]— Artificial  Kemory.— Prol  Pick'i 
method  was  to  connect  two  ideas,  in  themaelvei 
unconnected,  by  some  idea  which  had  a  connectlor 
with  each — eg  ,  to  connect  "  tooth  "  and  "  friend.' 
Yoa  think  of  tooth,  toothpick.  Pick,  your  friend. 
Sometimes  he  carried  tbe  connection  through 
whole  seriea  of  objeo'-     ■*---    '-   .  ..  — 1 1 


r,i8231.]— Mnamonlcs,-The  following  extract 

from  "ill   About  Hnemonics"  may  give    what 

desired   reapeoting   Dr.   Pick's  system       """ 

Iward  Pick,      '  ■.     -  - 

taught  the  1 
thereafter  lectnrea  o 
ceding  Stokes  in  his 
technic.    The  ayelem  aa   Langht  hv  Pick  diliered 

but  slightly  '  *  '      ' 

l8Ua,  Pick  pi 

Itational  Means  of  Improving  it.'  The  most  valu- 
able portion  of  this  was  that  dei-oled  to  the  prin- 
ciples of  memory.  In  asaociating  ideas  he  contended 
that  the  first  impression  was  always  tbe  strongest, 
and  to  insure  ationg  impreinions  he  gives  as  a  rule 
that  no  more  than  two  ideas  sbonld  be  placed 
before  the  mind  at  once.  Attention  being  given 
to  two  ideas  alone  ,  the  mind  would  then  make  its 
own  natural  association,  by  coniparison.  This 
natural  association  would  always  be  fonnd  to  be 
the  strongest,  ami  consequently  would  be  the  easier 
to  recall.  Pick  defined  tbe  laws  of  association  ae 
follows;— I.  Analiwy;  similar  ideas  suggest  one 
another,  aa  tree  andbranch,  bookseller  and  paper. 
2.  Opposition :  opposite  ideas  recall  each  other, 
as  light  and  darkness,  fast  and  alow,  io.  3.  Cu- 
eiisieuce :  ideas  that  have  previoualy  existed  in 
the  mind  together  wilt  recall  each  otJier,  as  Cain 
and  Abel,  Kpps  and  cocoa,  I'c,  4,  SuoreBslon : 
ideas  that  have  previoualv  ancceedcd  each  other  in 
the  mind  will  recall  each'  other,  as  Plague— Fire 
of  London.  Anahigons  or  opposite  facts  or  ideas 
were  remembered  by  comparison,  noticing  where 
the;  agree  or  dificr,  taking  care  to  compare  two 
— '-  -■  a  time.  The  words  '  England,  navigation, 
railway,   telegraph,   electricity,   thunder, 


ttorm,  i]bc.,'  wi?re  prenent«d  to  the  mind  in  couplee, 

ateam — railway;  rauway — telegiaph,'  Ac.  Idean 
that  were  neither  analogona  nor  oppoaite  wera 
associated  with  an  intermediate  idea.  This  rule  is 
best  explained  by  Pick's  method  of  associating  tlie 
following  disoonnected  words  ; — "Garden,  hair, 
watchman,  philosophy,  copper,  cloth,  workman, 
apple,  eolipae,  dream,  coal,  balloon."  These  wera 
to  be  compared  in  the  mind  aa  follows; — "llardta 
—plant — hair  of  plant — Ao')";ioir — bonnet— iratcA- 
maH:  nnuc'inuiii — wake — study- ;>Ai/oiD;j*j ;  pkilo- 
*opAy — obemiatrj'— co7*per  :  cupper — cover — Hot\  ; 
c?o(A— tailor — iBOThnai ;  mirkmati  —  gardener  — 
ganlen — apple:  ttppi' — earth  or  moon — irlipti; 
tdij»i — dark — night— rfrraiji ;  rfream — nightmare— 
suHocation — eoa/ ;  toat  —  gas  -^  ballooH.  Pick's 
method  ia  a  thoroughly  practicable  one,  and  ia  now 
largely  used." — A,  B.  Mif 


containing,  say,  1  per  cent,  carbon.  Do€b  j-our  steel 
work  easy  ?— if  so,  yoa  may  rely  on  its  being  soft. 
It  is  a  very  peculiar  way  in  which  ■■  J.  F.  G." 
describes  hist  hardening  process,  especiaJly  his 
heating  to  a  white  bent.  He  will  find  be  destroy*  . 
all  the  nature  of  any  claaa  of  steel  he  may  so  treat. 
My  Grm  impression  ia  that  you  have  been  over- 
heating your  Bteel ;  the  less  heating  the  better, 
after  manipulating  return  to  the  fire  nntil  blood  or 
cherry  red;  then  temper.- BEfWEMEB, 

ia8268,]— Steam-Preaatm    Oaaffs,- I  think 
..l^i^.,'.. '•     .A,A^,.    <A    "H>,.„.t.,    <:<T,DP  Pju-lr"     nf 


drilled  at  side  to  communicate  with  atmosphere 
when  steam  is  otf  ?  The  fact  of  the  pointer  of  a 
gauge  coming  back  to  aero  does  not  prove  gauge 
to  be  correct  (and  I  imagine  '"  Belgian  '  would  not 
think  BO  if  bebad  the  testing  of  a  few).  The  cock 
is  simply  used  in  case  you  require  to  remove  gauee 
under  steam,  which  could  not  be  done  without  cock. 
— K.  B.  W, 

[68274.1- BoBoneraU'"  O"  Mre«.— "T.  P." 
inbis  reply  to  ''  B,  Sc"  is  mistaken  in  advocating 
burners  of  a  lower  temperature  as  more  diffusive 
than  regenerative  ones.  They  are  no  such  thing. 
What  should  he  aimed  at,  aocording  to  eminent 
anthoritiea,  is  the  securing  of  as  much  radiation  as- 
possible,  and  this  is  most  anqnestionably  obtained 
in  the  moat  efficient  manner  by  uae  of  regenerative 
burners.  As  to  "  T.  F.'a"  romarkflboul  "charring 
the  dust,"  I  must  aay  that  it  leada  me  to  believe 
that  he  has  had  no  experienoe  of  regenerative 
erea,  I  have  one  in  nae  which  I  have  thoroughly 
tested,  and  it  does  not  offend  in  this  manner,  I 
have  had  it  lighted  in  >  very  amall  room,  where 
tiiere  is  na  chunney  or  ventilation^  and  the  result 
was  everything  that  I  could  desue.  In  making 
arrangcmctite  for  heating,  it  sboold  be  remembered 
that  the  heat  is  required  near  the  floor  to  be  satis- 
f  acloiT ;  and  tbat,  thongh  the  heat  evolved  is  the 
same  In  all  burners,  the  disposal  of  it  differs  very 
considerably.— J.  G. 

[esaSS.I—KBrliier'e  OompOM.— The  brow 
tube  at  the  back  of  Bir  William  Thomson"* 
compass  contains  what  is  called  a  "flinders  bar" 
— luunely,  a  bar  of  soft  iron  Sin.  in  diameter  and 
aiin.  in  length,  out  into  pieces  of  12in.,  ein^  Bin, 
and  IJin,  and  two  pieces  of  Jin,,  ao  that  you  can 
put  in  as  much  as  you  require  The  longest  piece 
should  be  at  the  top,  and  tbe  others  below,  in 
order  of  their  lengths.  There  is  also  a  round 
piece  of  woodcut  to  the  same  sixes,  bo  that  when 
yon  take  out  a  piece  of  iron  you  pnt  in  a  piece  of 
wood  the  same  aiie  in  below  the  rest  of  the  bar, 
so  as  to  keep  the  iron  at  the  top.  The  object  of 
the  "flinders  bar"'  is  to  help  and  correct  the 
"  aemicircnlir  error,"  and  also  to  wholly  correct  the 
"  heeling  error  "  on  east  and  west  eourtes, — ColCdE 

DB  Leon'. 

tfiaaO,1.]-PorBe.— I  sec  by  yonr  issue  this  week 
that  "A,,  Liverpool"  ninkea  the  assertion  that  » 
fan,  unless  ddven  by  power,  is  an  infernal  humbug, 
I  take  this  opportunity  to  inform  him  that  initesd 
of  being  an  infernal  hombna,  it  ia  an  accom- 
plished fact,  and  that  they  can  be  made  to  work  by 
hand  and  to  be  quite  equal  to  the  work  done  by  aa 
ordinary  smith's  bellows  and  at  about  one  quartet 
of  the  cost.  I  have  at  these  works  a  12m,  fan, 
driven  by  hand,  which  is  quite  able  to  do  all  the 
work  required  at  these  works.  It  was  designed  and 
oonatmcted  by  my  aasiirtant,  G,  W.  Yoong,  and 
self,  an  an  experiment,  and  I  might  say  hero  that 
the  amount  of  work  done  by  it  was  an  agreeable 
aorprise  to  both  of  ua.  It  has  been  at  work  since 
August,  1884,  and  is  aa  good  to-4ay  as  it  was  the 
first  day  it  was  raade.  We  have  had  several 
visitors  looking  at  it,  and  they  are  perfectly  satis- 
fied as  to  its  perfect  working,  and  have  been  quite 
taken  ap  with  it.  I.  might  state  here  that  the 
cost  for  material,  indnding  wooden  fly-wheel  (ex- 
clusive of  labour  and  gut  band)  wotild  not  exceed 
10s.  If  agreeable,  and  likely  to  be  prodactive  ot 
any  good/I  should  be  happy  to  send  sketoh  ot  do- 
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UHa'ke.,  for   insertion,— JOHS   YEOMAN,   Hftr- 
rington  GuTOika. 

[68308.]— I^iKth  of  Strap.—"  Amatenr  Joolc " 
nuLV  find  the  length  of  his  itrap  in  a  practical  way 
by  dnving  on  a  buard  two  ciiclea,  with  diameters 
equal  to  tbe  diimeten  of  the  ccme  piiUeyi  pivs 
half  the  thidcneBB  of  strop,  and  ^laocQ  ftt  the  re- 
qniieddiitnQDe  apart,  and  by  inaertiM  pins  or  tacki 
u^jond  the  oat«r  cironnif  crenee  or  each,  he  can 
thm,  by  means  of  a  striDg,  ascertain  with  sufficient 
■oooncy  the  length  of  the  strap.  Probably,  how- 
ever, he  wishes  lo  know  how  this  may  be  deter- 
mined by    calculation.     In   the    annexed    figure, 


renwDtiFe  radii,  plus  half  the  thicknp-3  of  strap, 
each  at  ri^ht  angles  to  C  D  ;  at  C  and  D  the  tan- 
gential points  at  which  the  strap  1eare°  the  pulleys. 
Then  wOl  F  C  D  H  equal  one  Tialf  the  length  of 
the  strap.     Draw  CO  parallel  ti>  A  B. 
Let  B  =  radJUB  of  larger  palley 
r  •=  radiaa  of  smaller  pnlley 
d  =  AB  =  distance  between  centres 
^  =  angle  PAC  =  GBD  =  UOD. 
Then,  from  the  right-angled  triangle  C  D  O  mi 

set  

CD  =  v/CO=  -  D O' 


ITe  IB  Boeiroiea  oy  a  rnouer  uauu  d,    vj  ^rvveui, 

y  possibility  of  a  leak.    The  space  Y  inside  this 

ring  is  connected  to  tbe  condenser  by  the  pipe  P. 
We  have  now  destroyed  a  ^laoe  equ^  to  the  area 
<if  the  outside  diameter  of  B  from  the  steam  pre>- 
Hure,  and  we  have  Hie  vacuum  in  T  to  help  to 
ivercome  wbat  ii  left  of  the  valve  exposed  to  the 
dteuu  pteasnie. — HE>'jt.T. 

[Saan.]  — BiMtrlc&l.— B.  a.  B.  Bennett's 
reply  to  5S36D  applies  to  this  and  many  other 
□c  lies  of  the  same  class.  "J.  T.  P."  might  try, 
.iy,threo"SilvertownFiringBatteries,"whioharB 
[jCclanDhi<s  on   an  enlarged  and  improved  form,  or 

ice  or  four  of  the  six-block  form  Leclanch^ 
_->tterj'.  These  arc  9s.  each  ccU,  and  woold  answer 
ihe  required  purpose.  I  have  found  from  eiperienoe 
:hat  Leclanchc's  in  other  forms  are  of  no  use  for 
luch  wr.rk.— S.  Bhbttuk. 

[58314.]— TbB  BiOhronuitB  Battary.— To  de- 
,.cribe  the  different  forms  of  this  batter>-  would 
t^kc  up  a  deal  of  space,  and  reiterate  a  great  deal 
that  has  been  "thrashed  out"  in  these  columns.  I 
may  at  once  say  that  the  Trouve  form  is  the 
lifBt  now  before  the  public.  It  is  composed  of  two 
plates  of  carbon  and  one  of  stout  zinc,  nnd  I  believe 
nus  a.  short  time  a«o  fully  described  in  the  "  E.M." 
The  solution  used  is  made  as  follows :— Water, 
Etiot.  ;  powdered  bichromate  potash,  Soz,; 
!Ty  slowly   ]6di.    of  sulpliuric   acid.      This 


^  CD  ^  ya*  -  (R  - 


Whence  the  angle  -p  can  be  obtained.  Then  the 
arcFC  will  be  equal  to -01716  x  r^;  and  the  arc 
D  H  will  equal  -01746  x  B  (180  -  <;■).  Hence, 
the  total  length  of  the  strap  will  be 
=  2ll/^^R~-  O^-t- -01745 (r^  +  R(180  -  0)]. 
Lyo.vs,  Dee.  IS. 

'-  [58309.]— SUdo  ValTO.— I  heard  a  short  time 
■Inca  of  steam  being  admitted  into  the  cylinder 
(with,  I  nnderstood,  an  ordinary  slide-valve) 
Uirongh  the  middle  or  exhaust  port,  the  steam  ports 
being  died  as  exhaust  ports.  Thus  the  surface  of 
valve  exposed  to  the  pressure  of  live  steam  would 
ba  rsdaeed  bv  the  bearing  surface  of  valve. 
Springs  would  be  needed  at  back  of  valve  to  keep 
it  tight.  If  thia  were  done,  the  position  of  eccen- 
tric would  be  as  much  behind  the  crank  as  it  is  now 
put  in  front.  I  have  not  seen  an  engine  working 
tfauB  ;    but  the    plan    seems    feasible    enough. — 

Bow  LI  SO. 


the  back  of  a,  slide-valve.    1  send  a  rough  sketch 


WMW/S///- 


^ 


of  a  valve  I  have  seen  fitted  to  a 


having  a  large  base  atandiiff  in  a  p««o»wB,iit 
inrroundBd  by  a  orbon  plate  In  •»  Mlwiiltai 
»areceU,  Water  onlj  ie  pUoed  in  *•  j«^  ti^ 
;vhtle  a  caturmtod  ■olatioa  of  bidmaria  4l  |aM, 
to  which  1  of  its  balk  of  raJphnrle  a^  IM  b« 
added,  is  placed  in  the  onter  odL  Ite^  h 
placed  in  the  porona  ocU  to  aaid^u  fcaqfai  fit 
sine  rod  amalgamated.  In  tiie  fum  tavoiM  b 
Cloris  Baudet  in  1871),  then  Sm  »  rajp^lT^y. 
0  acid  and  bicbrcuiiate  uianged  m  tka  sMs 
rith  theoarbonaaoaatokaepvptbeAMI 
of  the  depolariser.  In  Higgina'a  aeU  lb  ^ 
which  ii  perfectly  amalgunated,  atandimaBb- 
ture  of  1  part  of  snlphnrlo  aold  to  »  « wti^ 
the  carbon  plate,  in  «  chromic  (tdnlioi,  qalita^ 
^  parts  water,  IG  soIphiiTic  uid,aiid  Sc<  Udo- 


giadually, 
>ecumo  super-saturated  ;  no  cnromie  alum  crystal 
ire  fiirmed  npon  cooling.  At  first  contact,  it  give 
:  volts,  r  =  -OOlii  ohm  ;  after  what  u-e  may  cal 
he  spurt,  1-fl  volt,  r  =  '(I?  to  -OS  ohm.  Wil 
;ive  further  description  and  sketch,  if  desired.- 


ellEi  np,  as  shown  in  the  sketch  I  give  you,  I  think 


;vill  find  that  they  will  ring  simultaneously; 
but,  as  regards  ringing  each  bell  singly,  I  do  not 
gee  how  yon  can  do  it,  unless  you  have  a  switch  to 
each  bell,— S  AST  WOOD. 

[68315.]- Blectrlo  Bella.- SinKlns  Three 
Bella  Kt  ouoe  from  One  Fnab. — 1  presume 
himr  correspondent  has  coupled  his  bells  up  "in 
leries."  If  he  will  set  them  up  "  in  parallel,"  as 
ihown  in  sketch  inclosed,  they  will  all  ring  when 


lUl 


UZ,  battery:  ABC,  bells;  D,  pnshj  1 
ward"  and  "retom"  mains;  O  H,  ' 
and  "  return  "  bell  bi 


the  push  button  D  ia  pressed.  To  cut  out  one  oi 
two  of  the  bells,  it  is  only  necessary  to  insert  e 
switch  at  any  point  between  the  main  leads  aiui 
the  hell  branches.  To  insmre  equality  of  effect  il 
is  desirable  that  the  magnet  bobbins  should  bf 
wound  with  equal  lengths  and  gauge  of  wire, 
that  each  of  the  bells  may  offer  the  same  resi 
ance.  Otherwise  the  "current"  would  avail  itself 
of  the  bell  having  least  resistance  in  it,  leaving  thf 
others  ia  be  only  feebly  soonded,  or,  perhaps,  ~  -" 
sounded  at  all.— Llakkailliw. 


[583 14.  J 
two  forms — A  with 
porous  cell.  Of  the 
Is  in  general  use,  am 


Exists  : 
porous  cell,  B  withonl 
rmer  only  o  ""  '" 


;r  with  the  zinc ;  the  dep^uawi 


and  eataratcd   tiohramate  of  potadi  siAntaa.  CI 

second  form    (withont    porons    cell)  wt  ta 

gendorfs  form,  which    waa  invented  ia  ItQ 

isting  irf  line  and  carbon    roda,  or  iilattib 

mersed  in   a  solution    of  1   part  of  bidmnriirf 

potash  dissolved  in   10  parts  of  boHinc  witak 

'  *  '        '        cold,  is  idded  half  ■  part  of  nlpbn 

ner  modified  the  aolntion,  pntl&c* 

parts   of  water.    184   of   bichromate,  and  mi 

mlphuric acid.    Chataui,  in  18G8,  devisadaadt 

jationofthis  batten",  in  which  the  fluid  wsih)! 

in   circulation  in  the   cells  by  meanjs  of  ts^m^ 

tc.     Besides  the  bichromate  ■olntioD  aa  ilwrftd 

ibove,  he  added  half  a  part  uf  bianlphate  if  ■» 

2urj.    Dronior  modified  the    solution  by  >iii^ 

bisulphite  of  potash  with  the  bichromate  hMh 

-^ul  of  sulphuric  acid.     Fitzgerald  and Mdv 

:  the  first  to  propose  the  use  of  bidmasH* 

im  and   of  calcium,  instend  of  the  pOtiA  A 

,  AndcrB.m  and  others  have  claimcdpri^ 

(he  use  uf  these  talis,  w^ich  are  maajMk 

than  the  ci>rrcs ponding  potansiuna  salt.    TmWt 

1  consists   in   adding    l.Viz.    of  atnec  * 

acid,  drop   by  droji,  to  is  mixtim  a  ■■. 

er  and  8oi.  of  ixiwercd  bichnmiate.   Th 

be    well  amalgamated.      TiMandi*^ 

the   aame  as  Tronv^a.      U.  GreMtfr 

.    bottle    battery.       TronT^,   Gaifl^  wk 

fucrete  Buspcnded  the   plates  from  a  windlaii- 

,.  Hot  TONE. 

..'[58Sia.]— Hot-Ait  EnKlae.— I  aend  we^m^ 
the  hot-air  engine  of  which  a  perapeotivc  dt»>| 
is  given,  p.  346,  No.   1078.    A  B   la  the  wnkbf 


ia^ 


cylinder,  with  a  pipe  from  the  bottom  at  B  lolfc* 
top  of  the  heatmg  cylinder  LM,  the  bottom  rf 
which  ia  heated  by  the   spirit-lamp  S,  and  the  IHF 
cHxJed   by  a  watertight  casing,  throngh    irhi^  a 
constant  current  of  water  flows  by  the  inlet  E  sad 
the  outlet  D.     In  the  heating  cylinder,  L  H.  ii  tk« 
copper  plunger  N  O  ;  the  part  O  ia  filled  with  amaU 
lumps  A  charcoal,  and  N  is  a  tin  plate  diih.  c«a- 
tainlng  asbestos  or  else  plaster  of  Paris ;  finallv.stff 
piece  IB  Btddered  ur  screwed  on  airtight.     This  t« 
piece  can  be  moved  by  abutttm  at  the  end  of  a~ 
'   the  BtufRng-lxix  in  the  ' 
;  the   plimijer  hanga  o 
button  wnen  uie  roa  moves  up  and  down,  like  t^ 
slide-valve  of   a   common  vertical   atwiTi  eiy* 
which    has    a    similir  action.     Tha  sank  <^ 
wotkinB  orHnder  is  at  right  analaa  •-•»-- 
crank.    The    plunger    should  be  la 
■    the  air  a    ■ 
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ot  by  the  ijnantity  of  air  it  oontaim,  hot  by 
«iut  at  ntrtioe  contuned  by  th«  «ii-lieating 
T,  For  this  nuon  mftll  engiitci  ue  better 
rge  onefc-jj,  8DTCL1FFB, 
19.]— aoda  AA.— 5-0  ton*  of  Gl-1  prt  cent. 
niied  irfth  »^  ton*  ot  47-G  pm  sent,  alkidi, 
le^Stoiisof  fiO-Opet  cent.  ■Ua]i.—GAIt^'- 


19.1— Bod»    AMh.  —  Find    the    ditfi-i 
a  ue  persentiKe  of  eacb  m&terutl  .^nr 

Xof  the  deured  niixtnre,  ftDdimcrili 
ri  lofonDd;  this  will  give  the  prii]<i> 
•Ix  the  two  ingTedJBQtt  ifaoiild  be  n  i.i>:d 
rhai  A  ooattiiu  ol't  par  cent. 
■a  — ..-:._  47-5  per  tent. 


A    511 


^     fid  •s-o  2-S 
^      60  "'N  M 


ora  bringing  the  aam  to  whole  numbi 
«  of  A  most  be  mixed  with  II  p»rti  til  B 
1  prodnct  containing  50  per  cent.  Tht' 
nue-of-thTBB  mm  wul  ihow  how  mach  ui 

required  to  reduce  live  loni  of  A. 

:  II  :  :  a  .-    2-2.  AnB.  Stone  *cwl. 

jACKdO:4,Biidlingtoa  Qn*y. 


>?.— S.  H. 

I  puuible.     l^tun 
ji  luur  amti  of  eulphala  of  iron  sin 
I  to  dry  between  each  coat,  then  appli 

in  ot  logwood    and  niilgalls  two  ur' 

«t  drr,  paper  down  with  iine  paper,  elightly 
lOd  with  linseed  oil.  PoiiBh  in  the  otdiQarj 
iiDg  white  French  polish  ;  procure  taiiie  tine 

rirdar,  tie  same  in  piece  of  rae,  and  dust 
occaiionally  during  the  poIiAing  ;  this 
>daco  a  dall,  heavy  pulish,  ai  ebon;.  If  the 
J  above  soggesled  ia  toe  much  trouble  use 
Q'l  black  itain  instead.— 8,  BKETTon. 
7.1— Pa.iiitin»  Haffia-L«ttem  SUdes.— 
Q  didea  are  painted  with  ordinary  wntar- 
,then  varnished  with  Canada  hal>Bm  dii- 
in  an  equal  iiunntitj  of  turpentine,  The 
jent    oolonra     are    PruafiiaD    blue,     btimt 

gamboge^   bnrat   umber,  all  the  greens,  nil 
e»,  toie  pink,  and  cBimine.—S.  H. 
17.]— PtlntliiB  Mb^ c- Lantern  Blids*.— 
tried  both  oil  and  watcr-coloura,  knd  have 

quite  an  eij;  ert  in  painting  wiUi  those,  to 
y  advice  may  be  useful.  A  ahiiling  in- 
•u  book  ia  published  by  Meiers.  Bernard  and 
bista"  colourmcn,  in  Oiford-atreat  (1  forcet 
,mber).  Oriliuarj-  coloum  will  answer  so 
we  Me  only  the  trausparcnt  coloori ;  these 
nasian  blue,  French  blue,  crimson  lakt^, 
yellow,  gamtioge,  burnt  aienna,  and  a  few- 
Painting  in  water-colours  is  eMi*r  Ibaa  in 

oils  take  ao  long  W  <isy.  Wattr-colourH 
I  be  vamuhed  after  each  coat  to-  prevent 
g  off  the  punt.  I  found  the  beat  varuish  to 
ada  baUam  dic^olved  iu  turpentine,  aa  it 
I  twenty  minutea,  anil  lakca  water  colours 
Ifoila  are  used,  the  best  medium  I  fonnd  to 
inary  turpentine,  and  a  good  amoutliiDg 
hoold  he  used,  as  I  dun't  think  much  uf 
ibbing"  process  for  oila — adabber  id  nscful 
^r-coloara ;  otherwise  it  is  impooible  to  get 
nt.  The  dabber  should  be  of  very  auft  wash- 
.  well  waahed  and  stretched,  then  n  piece 
be  made  up  into  a  little  ball  wiLb  cotton 
isiile,  and  tied  at  the  neuk  with  thread.  r.,-t 
■ady  outlined  subjects  to  begin  with;  they 
each.  But  by  far  the  most  brilliant  pro- 
that  of  painting,  or  rather  dyeing  on  geln- 
I  get  platOB  ready  prepared  by  Wratten  i.nci 
right,  Great  Queen-»troet,W.C-Blin.9r|Hnre. 
ire  made  for  taking  phntographa  on  for  tut 

1  of  hypoaulphitc  ot  noiia,  leaving  only  the 
e,  Ofcoorse  they  must  be  weUwiBhcl  and 
I  a  cool  place.  The  subject  may  then  be 
Tith  a  lead  pencil.  JudsoD'a  dyes  an  he 
iny  ohaaiiati.  for  *J.  or  lid.  each  little  bottle, 
■qulro  to  be  diluted  considerably  with  wat^r 
jaing,  and  they  must  not  ba  miicd  before 

The  plate  should  be  wetted  before  using 
B,  at  leaat  that  part  ot  it  on  which  you  are 
>  paint;  there  is  uo  drying  required,  and 
CB  not  affect  the  picture.    The  plate  should 

swilled  with  water  during  the  painting ; 
1  no  fear  of  washing  off  Lbe  colour..  The 
however,  arc  apt  to  fade,  and  must  be 
bened.  The  result  is  very  beautiful,  if  well 
jut  of  course  some,  practice  is  required.  In 
oceM  there  is  no  grain  ot  spotty  appeir- 
liea  ma(ni£s(L  tmb  ai  we  Hod  in  other 
M^ILLCE.,  Bath. 

for  Katal«r-If  "J.  B." 


id)  ohemistry  to  do  Ibiifiiwa 

^'srj.z'i'ia""" 


contain  any  or  all  i^  at  lairt  10  melali^Wx, 
John   Gbrt,  F.C.S.,  Analytical  Chemiit,  2few. 

castle-on-Tyne. 
[Atw;!!.]  —  Inapering      OlrenUr     KtlUna 

Ontten. — Put  your  cutter  in  tho  fire  ontil  oherrv 
heat :  sUke  at  once  in  water ;  then  take  a  pieoa  c' 
metal  (ot  tw»  if  required) ;  get  red  hot,  and  plaei 
your  cutter  on ;  yon  will  sea  your  temper  line  rui 
when  hotanotwh;  then  alack  off  at  plum  colon; 
nlien  at  end  of  teeth.  Yuu  need  not  be  afraid  oi 
tht'ir  buckling  if  they  are  thick  anongli—iay,  ^in. 
in  limly.— BESBEMBS. 

[.■.^3:)7.]— X«TW«y».— Your  ideaof  atnversine 
drill  is  correct.  The  drills  have  a  square  end,  and 
look  rather  like  two  wood  chisels  (though,  of 
course,  not  groand  ao  sharp)  placed  side  by  sidt, 
and  fnciDS  opposite  ways,  Vt  ill  send  ODO  Cor  ir. 
Bpection  if  necessary. — BOWL  ISO. 

[5S.'1.17.]— Kaywayi.  —  I  suppoae  "Belgian' 
mean-'  -tiink  keyways.  Where  quantitiaa  are  madi', 
they  iix'  a  ipecial  tool  called  a  slot  drill.  This 
machinrismade  different  ways ;  some  have  a  spindli 
tu  mov'!'  on  *  horiiontal  slide,  and  the  table  ti 
move   up    and    down;    others,    lie    table    movei 


horiioiitally  as  well  as  u 


inary  upright  drill,  only 


SMML   naiDi); 


1.  They  may  also  be  cat  a 
milling  laachine,  or.  as  "Belgian"  think*,  in 
lathe.  The  cutter  used  is  someUiing  like  the  sket 
given.— W.  M,  Jus. 

l.'id^U,] — ThB  Siehafdaon  Are  Iiamp. — 
This  lamp  is  in  aw  at  Hobey't  works,  Lincoln,  I 
believe,  and  a  letter  addiessed  to  Mr.  Richardsoa 
there  would  no  doubt  meet  with  a  reply. — SUS. 

Dor. 
[^a:].-,ii,]  —  Blactric     I.iKlLtlnff.~I    am   sur- 

Sriscd  that  Mr.  Bottone  cannot  understand  tht' 
ithoulty  of  this  querist,  as  it  is  one  that  often 
arises  in  practical  electric  lighting.  I  am  also  sur- 
prised that  Mr.  J.  H.  Hindlo  should  state  that  the 
insertion  of  resistance  will  not  reduce  the  B.SI.P. 
of  a  iijH.imo,  and  I  think  if  he  will  quietly  think 
the  matter  over  be  will  alt«r  hia  opinion.  The 
amount  of  reaiatance  the  querist  must  insert  in. 
series  with  each  lamp  is  roughly  67  ohms.  I 
unrierttand  that  the  rjuerist  wishes  to  run  more 
than  one  lamp  ;  in  this  case,  it  would  be  better  to 
run  the  timps  on  a  aeparata  panllal,  as  only  ont' 
reaistanca  coil  would  ba  requ&ed,  the  resistanca 
wonld  then  depend  on  the  nomber  of  lamps;  If 
ten  lamps,  then  ti'T  -f  10 ;  if  five  lamps,  li-T  -r  u ; 
■ '  "  J  lamps,  S-7  -^  M.— W.  H.  BAVES,  Coventry. 

[5R.152.1— L  T.  and  8.  B.  Xn^lnea.— ThcK- 
eneines,  80  in  number  were  built  by  Sharp, 
IStewart,  and  Co.,  uf  Mancheater.  The  following 
are  the  principal  dimensions: — Cylinders  (outside). 
ITin,  by  2Rin.;  centres  apart,  lift.  Sin.  Diameter: 
Bopie  wheels,  3{t.  lin.;  coupled  wheels,  Gft.  lin. ; 
trailing  wheels,  .'<ft.  lin.  Centres  of  bogie  wheels 
lift,  liin, ;  centre  of  bogie  wheels  to  centre  of  front 
couplwi  wheel,  10ft.  tin. ;  centres  otooupled  wheels 
i<ft.  Ilin, ;  nentrea  of  hind  wheels  to  centre  ot 
trailing  wheels,  Tft.  :<in ;  total  wheel  baae,  a2ft  7in. 
"oiler  barrel ;  length,  IDft.  6in.;  diameter  inside, 

"t.  lin.   Fireboi:  length  at  top,inside,  aft  l(Jin.; 
length     at    bottom,    Sft.    4^in. ;      width     inside, 
3ft.  ii'in. ;  height  inside,  5ft.  ^in. 
Heating  Surface,  200  brass  tubes, 
10ft.  in)],in.  long,  Ijin.  oataide 

diameter  93:t  sq.  ft, 

lle.-tting  surface  firebox   97      „ 

Total    1,030  sq.  ft. 

Grate  area 17^  sq.  ft. 

tons  cwt.  qi. 

Weight  on  bogie  (leading) Iu    18    0 

„        front  coupled  wheels   11!      fl    i 
„        hind        „  „        Hi      0    3 

„         trailing  „  B       2    3 

Total  weight  oG  1  .1 
The  trailing  wheels  are  fitted  with  radial  axles, 
giving  the  engines  a  very  small  rigid  wheel  base. 
Th*?  cfLb  is  very  commodious,  and  extends  right 
over  f[>ot  plate;  a  sketch  is  given  in  So.  UA1. 
Painted  green,  picked  out  with  various  coloured 
lines,  and  are  named  aftai  stations  on  the  com- 
pany's road.  Capacity  of  tanks,  IjilOO  gallona; 
■onacity  of  coal  bonken,  fiOewL  These  engines 
having  tha  itaun  brake  taken  oB,  and 


Uptos  i 

rS8aa3.]~&od*  Ajh  AnAlyaia^The  KaHO 
and  N'a,CO,  in  ash  may  be  eatinuted  direct  with 
standard  acid  solution  and  pbanaoatoUn  as  indi- 
cator. The  alkaline  solution  ia  made  faintly 
yellow  by  the  addition  of  a  few  drops  of  phenaee- 
tolln,  and  the  u^ id  solution  run  in  until  the  yellow 
gives  way  to  a  pennaneat  rose  tint,  which  shows 
the  ncutrali>>atiun  of  the  NaUO,  and  that  of  the 
yt-fiO,  by  the  red  giving  way  to  a  yellow  colour. 

— Gau.vg.vu  Road. 

[6H3d-l— :i337;.J— Steam  Cook—OTliidinK-iii 
Steam  Talvea.— The  advice  given  to  the  above 
corrcspondenlB  eeems  to  me  nrong.  To  grind 
cocks,  iic,  in,  loam  mind  with  water  is  used,  and 
aome times, if  the  cock  requires  a  lot  of  "tighen- 
ing,"  fine  Hour  emery  mixed  with  water  is  used 
lirst,  and  then  finished  off  with  loam.  Mix  the 
or  emery  up  with  water  to  a  sloppy  condition. 


nallv 


ng  tjie  ptng 
To  finish,  wipe  barrel  and  plug  dean. 


plug,  pot  it  in  tic 
,  and  Uien  it  will  be 

I  coming  up  pro- 

a  the  plug 


rub  a  littfe  tallow  o 
barrel,  give  it  a  tun 
readily  seen  if  the  "  bearuiKa      ui 

pcrly.    If  a  ehonlder  is  formed  o_ r-o- 

off  with  a  smooth  file,  as  recommended  by  "  T.  C, 
Bristol."  Loom  is  a  clayey  substance,  easily  ob- 
tained in  the  neighbourhood  of  Birmingham,  uid 
i»  the  material  used  by  cock-founders  for  tho  pur- 
pose bore  mentioned.  I  should,  however,  pick  up 
any  tine  lamp  of  clay,  free  from  atones,  dry  it, 
crush  it  up.  and  sieve  it.    The  genuine  loam  re- 


lieving.- 


■ethey 


nsariT.]— Vino  Pmninr 
[ilia  or  in  uuheated  honjies  are  lieat  prun 
ihcirt  spnr"  .i<ystem,  cutting  back  thi 
iar's  growths  to  one  or  two  eyes  from  wl 
sprang.  This  should  be  dons  as  soon  as  tne  leaves 
have  fallen.  A  few  roils  of  last  summer's  growths 
nv  lie  rctaineil  ti  fill  up  any  vacant  space,  pro- 
ded  Ihcy  are  well  tipcntd.  All  unripcncd  shoots 
Dst  be  cut  hack  to  where  the  wood  is  mature. 
t  no  time  should  vines  be  allowed  to  make  more 
nwths  than  can  be  laid  iu  without  crowding. 
3Qse  shouts  thaC  do  not  show  frolt  shorten  back, 
iving  three  or  four  leaves  to  preserve  the  spOT. — 
■.  HVA.vs. 

L58Ji7.]— Vino  Prtuilnff.— I  have  some  eipe- 
cnce  in  vine  pruning  in  a  climate  very  ill-suited 

griipc  growing,  and  I  give  it  to  "Horlus," 
?rely  pteuiiaing  that  it  has  reference  to  vinea 
ider  glass,  but  without  heat.  Situation,  X.W.  of 
eland,  aud,  therefore,  probably  similarly  situated 

vints  in  open  oil  in   South  ot  England.    Spur- 
*    ibtedly  the  moat  generally  luit- 


>s  do  best  oi 


it«pping  "  cum  I  I  take  the  place  of  winter  pruning. 
^B  soon  OS  tIk  h  inch  shows,  stop  the  shoot  two 
eaves  beyoiul  :: .  :iDd  when  the  buds  at  their  base 
push,  as  Ihi'y  Ki!l.  stop  to  uue  leaf.  Treat  all  after 
shoots  in  thf  .;:im(j  way  all  through  summer.  It  is 
idvisable,  at  winter  pruning,  to  cut  out  the  unripe 
vood.  The  vine  bears  best  from  eyes  on  new 
vood,  so  Ibcy  must  not  be  all  mitout;  hut  the  old 
ipurs  must  be  cut  out  when  too  long.  They  may 
■je  Gin.  without  being  too  long.  Take  a  new  rod — 
he  first  }•:«!  'lit  i:yei  will  be  on  rod,  therefore  no 
jjijrF,  i'.Afh  (-yc  will  push,  and  If  they  are  closer 
,h^Ln  liJin.,  ih>^y  should  be  rubbed  off  to  that 
li'-t:iiHv.  Dminz  the  season  the  eyes  will  grow  till 
.hey  .iti-  stujipL-ii — two  leaves  beyond  tlie  bunch, 
eavingj  aay,  nve  or  six  eyes  altogether  on  the 
ihoot — i.e.,  three  below  and  two  above  the  bunch. 
Kt  winter  pnming,  this  shout  will  be  out  back  to 
the  second  eye,  or,  U  the  base  bod  li  plump,  and 
the  wood  well  ripened,  cut  back  to  it.  If  two  eyes 
have  been  left,  when  they  push  in  spring,  if  both 
show  fruit,  cut  off  the  second,  and  stop  snort  from 
"    ■        ■    "  "'  ill  grow  at 

...  ,  Some  gar- 

deners will  tell  you  alwaj's  prune  to  ona  eye.  This 
yoo  may  do  if  your  vines  are  strong  and  your 
seasons  good  ;  but  if  this  is  not  so,  by  such  close 
pruning  you  will  lose  yonr  crop,  as  I  have  mora 

.1 —   proved.    The  shoots  bearing  no  friiit 

same  as  those  with  bunches. — Fbesk, 


easily  read  and  understood  by 
inyboUy.  x,  x',  x',  x',  x',  is  a  continuous  tube 
closed  sty.  The  dark  portion  ia  the  glycerine,  and 
he  portions  z'.  x',  x',z'  form  the  air-vassal.  There 
s  no  danger  of  a  leak  anywhere,  as  tfae  whola  is 
node  from  a  single  tuba  bant  over  a  gaa-bniner  to 
.he  shape  shown  ;  the  glycerine  is  then  put  in  at 
,  and  y  is  doted  by  heating  in  a  flame.  T  if  a 
hennometer,  A  is   a  sliding  Male  ftir  ODnectlng 
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Uw  hai|^t  of  djoeriiw  for  (aniMr>tiir* ;  B  U  ■ 
filed  inle  maAed  u  ahawn  38,  29,  80,  81,  and 
diTidoiintotelit^Miiiuionliiiaiybkranater.  To 
mnibnol  the  aeale  A,  find  ont  hoi*  mnoh  the  height 
of  ^jmiriiw  u  inBnenecd  by  het^  uy,  Uia.  tot 
Vf,  Tben  nuka  tlie  diviuoiu  on  uie  scala  llin. 
•put,  and  muk  them  u  in  Fig.  2,  and  inb-diTide 
than  Into  ten  divliioiui.  To  conatract  the  muIb  B, 
And  out  the  eqairalent  movsmcDt  dne  to  preunie. 
Thia  ean  ba  done  b;  taking  remdingi  st  diSerent 
timai  bj  neeiu  of  a  tampanrv  toale,  and  olloiring 
for  tempera  tore.  Thni,  uj  tJie  eqaivalent  move- 
SMDt  loT  lin.  of  tbe  metmiT;  cwlomn  ii  Sin.  on  the 
tlyeerine  buomater,  then  mak*  tba  dlTiaioni  on 


tha  Male  Sin.  apart,  and  mark  them  aa  in  Fig.  1, 
and  >nb-diTide  them  into  tenths.  To  take  an  ob- 
aarvatioo,  soppoee  the  temperatnie  ia  8U°,  and  yonr 
barometer  ia  oonect  at  60°  (one  I  baro  conatnictcd 
iioorreotat  that  temperatnre;  bat  it  i»  a  matter 
of  ohoice,  depending  on  the  poaition  of  the  soalei). 
Yon  would  make  the  division  80°  on  the  scale  A, 
Fig.  1,  correspond  with  level  of  glvof  '  "  " 
.w^r.*^..  J  ivi^  t\  _;ii  ti.....  .*:....  t^.^  i 


(8)  Chco, 


ff. 


[688OT0-   - 

oompletelv ,__. 

.    (8)  Tha  raaidne  ii 
,  Tbb  aquatioa  cepresauting  the  deoomposition 
.  *«  follows: 
firH,),Cr,0,  =  2HH,  +  Cr,0,  -\  H,0+  BO. 

[6SBS9.]  —  Amuoiiiain  Biolmnnato.  —  On 
tieaUn^  this  aalt,  it  decomposes  aooording  U>  the 
-folloiruig  eqnatioD  :— 

ii,Ct,0,  =  Ct-O,  +  H.  +  4H,0 


AmJllfi 


The  ohromia  oxide  separates  aa  a  powder  somewhat 
raaambUng  green  tea,  and  ooonpies  a  volome  many 
UniM  greater  tban  that  of  tha  salt.  It  ii  a  very 
nod  example  of   reacdntion,  tha   fifth  form  (4 


[6ea<9.^—  Ammonlmn    Bloliromftt*.  — Thj- 


"  The  C!heijii«trr  of  Pigment*,"  at  the 
Society  of  Art*,  in  which  ha  uya^  "  Bj  heatinj; 
anunoniiun  biohromate  the  ammonia  is  ^len  olf, 
and  ths  ohioniniD  abeorbiag  oxygen  from  the  air 
becomes  converted  into  the  oxide." — 8.  AND  8. 

[6S369.]  —  AiamonlTuii  BloluoiiiAtaj  when 
heated  in  the  air,  ii  decoDiposed  into  chromic  oxide, 
with  the  erolntion  of  water  and  nitrogen.  Tlic 
following  equation  expresses  Uie  ^ange : — 
(NH.),  Cr,0,  -  Cr,0,  4  4  H,0  +  N,. 
This,  in  fact,  is  one  of  the  best  methods  of  pre- 
paring chromic  oxide  which  js  left  as  olive-giacti 
s>»les  when  ammoninm  bichromate  is  heated. 
Metallic  ohrominm  cannot  be  prepared  in  this  waj  : 
bnt  it  may  be  obtained  by  fusing  violet  chromir 
chloride  with  potaasinm  and  i^iam  chlorides, 
and  grannlated  lino.  The  obiominm  forms  *n 
alloy  with  the  line,  from  which  it  may  be  ^^r- 

The  metal 


>trong1y  beating  cl 

It  is  a  very  difflcnlt  a 

Fleck. 

[58370.]— W»toli  ttuory.— "  Lord  Pirot  "  cm 
obtain  a  tool  for  tbe  purpose  he  requires  at  any 
London  tool-shop  or  material  dealers  ;  should  hV 
wish  to  make  one  for  himself  he  will  find  sketchE'K 
and  information  snfflcient  for  the  purpose  ~ 


Britten's  o 
speediest  method, 
polishing  them  on 
metal  and  grain  t 
good  deal  of  practii 


s  handbooks.  The  best  and 
mv  mind,  ia  the  old  one  <A 
soft  wood  block,  with  bell- 
polishers,  bat   it  requires  a 

,— FiBST-CLABS  Ho  NO  una. 


[68378.]— Knlehlng    SmaU  ForgiiLBa.— The 

foUowing  dull  black  paint  is  what  I  have  used  f<.ir 
painting  the  inside  of  lens  tubes:  6oi.  of  turps,  '2oz. 
oflamfiblaok(miitbem  well)  and  add  sold  Biie  till 
tbe  paint  dries  without  rubbing  oB  ;  if  it  is  tbu 
glossy,  add  more  lampblack  andturpa.-^^. 

[58379.]— Stlhstone  SreaaliiK.— The  furrov..! 
should  be  perfectly  flat  and  smooth.  Sink  them 
|in.  back  edge,  and  taper  to  nothing  on  feather 
edge.  Hake  yonr  farrows  I}in.  wide,  put  in,  sa.v, 
14  quarters,  with  three  farrows  to  each  Cfaartef ; 
second  furrows  running  or  cut  into  leading  ono. 
Give  tha  leading  furrow  5io.  draft :  that  is,  set  it 
back  Sin.  from  centra  of  atone,  left  or  right,  ac- 
cording to  the  way  in  which  the  stone  will  run — 
i.e.,  with  or  against  the  son.  If  with  Uie  sun,  set 
j-our  furrow  stick  6in.  at  left  hand  side  of  centre ; 
if  running  against,  aet  5in.  to  right  band.  You 
have  not  given  sufficient  data  in  yonr  query.  You 
ahould  have  given  siie  of  stone,  also  ita  quality, 
whether  an  open  or  close  burr,  or  what  the  atiini:H 
are  to  grind.  If  you  cannot  get  sufficient  informa- 
tion through  this  jcurual,  advertise  yonr  address 
and  I  will  give  yon  drawings  of  dress  you  require 
and  how  to  set  about  putting  it  in.  It  would  takt' 
Dp  too  mnoh  of  the  vaJoable  space  of  thia  paper,  or 
1  would  answer  your  qneationmore  fully. — Yoi'Sii 

HtLLEB. 

small  quautitiea  from  cow'a  milk. 
ing  bottle  (champsgne],  freifh, 


skimmed  milk,  n-ith  oni 
and  a  spoonful  of  brener'sye 
seeing  that  at  least  an  inch  < 
twaeu  the  top  of  the  liquid 


t  of  powdered  sogar 


t  intervals  during  the  day. 


492,  464,  874.- 


"Sakovich  Tecommends  the  preparation  of  koumii 
from  the  freah  milk  of  tlie  cow  in  the  followin^ 
manner :  He  rubs  up  one  piut  of  a  miitura  of  the 
fresh,  unskimmed  morning's  milk  from  tjie  cow 
and  cold  water  (equal  parts)  with  15  grains  of 
German  veast  in  a  mortar.  To  this  loi.  of  finely- 
powdered  white  sagar  is  added,  and  the  miitura  se 
poured  into  a  ahampagna  bottle,  and  exposed  for 
■2i  hours  in  a  warm  place  (a  little  over  e(f  F). 
After  thia  it  is  carefully  corked  and  tied  down, 
and  placed  in  aoool  oellar  for  five  days,  after  whicH 
time  it  is  ready  for  oaa.  Doae,  5oa,  to  lOos.  thrfe 
or  four  timaa  a  day,  or  ofteuer.  Koumisa  ia  fn- 
valnable  in  tha  treatment  of  wasting  tune  dise^>  i, 
in  which  cases  it  may  ba  taken  ad  tiSitum.  e 
various  forma  of  dyipepaia,  and  especially  i^  ii>. 
diarrhcea  of  children,  itj  nsa  is  attended  with  a«ti  y 
great  benefit."— Pi^TPXIR,  '■' 

[63383,]- BiKM  BoUw.— This  can  ba  braied 
with  borai  and  apelter  Bidder;  you  will  wanf* good 
Btroue  fire,  and  if  yoo  are  a  novice  yoU  will 
probably  bum  tbe  boDei  before  it  la  fatvfd.  It 
willba  qoite  strong  enon^IfyonriretltiMtlien 


n  with  plninbar'a  solder :  find 
i  np  to  shape,  drill  the  Wcs 

-— -ji,  and  fiU  np  th- 

stand  any  praai 
lodel  boiler. — O. 
— FoUahino'  I 

JFroDob  I 
from  tha  lath*,- 


ta  at  the  ends  oataide ;  tha  i 
yoad  lie  ends  to  take  long  bi 
Lind  for  the  bottom  to  fit  in  tig! 
u,.ifi  for  the  enda.  If  this  u 
(i  ricrewed  up,  when  dry  it  will  h 
1,  1  would  recommend  yon  to  a 
n|idd  glasses  snch  aa  are  sold  1 
I'  I'heaper  in  the  end,  and  need 
bnught  at  the  right  place.-^^ 
[.-,4301.]— Arc  Zdnnp.— See  at 
Il^lder  there  are  lampa  to-day 
ire  steadily,  and  not  cause  any 
ir  a  500-c.p.  light,  ose  8  mu! 
ji?  larcp  deacribad  by  Hr.  Bet 
riinenta  with  the  Dynamo"  mi 
ith  an  improvement  added,  whi 
(tweck,— JOHS  H.  HISDLB, 
r,'i4393.]— I.ead  Wire  8pir»l 
-L'l  wire  for  mandrel  somewhai 
;ii;lh  you  want,  and  bend  one  er 
winch  handle,  and  put  the  < 
Xfli  brackets  on  a  bench  or  bt 
lead  wire  to  the  crank  end  of  d 
"•"  YoQ  will  raqaire  aomeo 
will  have  both  hands  fi 


ami  y< 
win-.— OS. 

[,-,it,in5.]  —  Ghemloai.  — Bnyl 
Pwket-book"  is  a  better  autho 
'■  Prjctical  Chemiatry."  Tbe  li't 
i-neii  in  Jago's  "  Elementary  Cb 
iiccutate.— WW.  JOHS  GRF.V,  I 
Chemist,  Nowcaatle-upon-Tyne. 

[,->i*3n7.]— Ught.- 


te  of  in 


H>'  ab<tv 


[,'ii<H2.]  —  BoKuUitor  for  I 
id  line  would  be  very  anitabli 
entioned.  Take  a  strip  of  e: 
n.  by  j'jin,  thick,  and  aolder  i 
icon  the  other  on  the  princip 


r  balan 


wheel    r 


nd  of  the  p:Lir  would  move 
n  rising  ^rom  the  or.linai 
-J.  BROWS,  ceifast. 


.  and  ao  on  until  all  salt  i' 


'Sii£", 


I  .irl-cil.  I  ahuuld  be  rather  auri 
ihiiii  .    '  composition  uf  vorions  ' 

,,,..,    ™,t.,,-i,..i.-o..    , 

[,->SI;^ii]— Xieclanche  Batter 
Lccljnohe  battery  I  use  I  bfiuuh 
Swan.  It  appears  I.)  be  a  bunii 
iurrunnding  a  ccntriil  one  of  Irri 
know  how  they  are  made-  _  Th. 
pbte  in  each  cell.  I  be''i"0  this 
ft  electric  bells,  and  lOr  a  si 
lamp  for  ooeaaional  use  for  a  u 
■    ■       ■  '  itinucii  ■■"        "*'    ■ 

I.V'M,  Wbight,  J 

ro84'29.J— Pt'trolenm  Spirit. 

lightspirit  wluoli  cumca  over  fir^ 
ture  or  distillation  of  juetruteiim 
uBuallv  sold  at  the  ou  shop*  uj 
Wnlo'ine,  and  is  very  chcnji ;  i 
that  the  proprietors  of  anid  -lil 
wha'  it  is.  Tradesmen,  nowadn; 
kc  much  about  what  thc'v  bbII. 
[68430.1- Uicro.  Uooatlnr. 
remarkable  liking  for  anything 
auilina  dyes.  Yoo  wilt  have  tot 
coLiuroT  anottaarmtdiam;  in  u 


^ 
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».  UoontlnK- — All  the  ordiiutrT  1 
freely  aalnble  in  Bljcarine,  and 
1  "ilifttB"  in  gljoerine  Jelly. 
Cuiada  ballam,  either  liqne&M 
red  in  ohlorofonn,  pure  beniios, 
■otation  of  acetate  of  potuh, 
or  nearly  lo,  may  be  oied,  and 

BLTA. 

nu  Ouioe.— The  cnnkneu  ii 
>  ioBntBcient  breadth  of  floor, 
cely  be  remedied  without  almost 
nvL  The  false  (uolen  of  meC«J) 
to  her  stability,  and  will  detract 
There  is  also  a  coniiderable 
between  the  water  aod  a  canvai 
e  ronghnsH  of  the  Utter.  Thia 
}y  repeated  painting  and  mbbing 
■--      "      "  '  might  try  the  effect 


«  on  Plaster  0(mU.— A  rep 

mmber  ai  query.    They  can  al 
ipped  in  melted  etearine. — Os. 
>ts  AmKlffam. — I  woold  aogge . 
ghootd  be  driven  off  by  heat,  and 
ted  the  lemainder  could  be  malted 
an  ingot,  and  then  redoced  ,witl] 

fstanoe.— To  MB.  Bavbb.— No ; 
aning.— W.  H.  EAVES. 
John.   E.  Hindis,    Jtul 
the  request  made  by  "  Pardh," 
ring!  uid  deaoripti"      ' 
er  the    head  of  I 
1.  HlXDLB,  jTjr, 

>  of    Bncln«.  — The    b.p.   ol 

>  ia  9a-9eie0,  witb  4611).  prenore : 
th  GOlb.  preeaore.     Rnle— 

.  A  >;  (2  y  B)  X  B 


1  presinre  on  piston 

in  square  inonea  of  piito 

h  of  stroke  in  feet 

t»er  of  tevolutioni  per  e 


QUERIES. 

[iSM7.1-<lTUlk.--WIll  aoT  triand  Inform  me  tht  . 
iits  to  tmgt  a  oiaok  witti  tlicM  thtowa  In  It  lor  piuopi 
tritb  ISln.  (troka  t    The  niand  part  ii  l^ln.  dla,  and  from 


r»8M8.]— Porglni  Swlvola,— WIU  any  Hnd  ( 

'"  '  e  UiB  bat  ?    Tbs  taolei  ue  tllo.,  and  when  torgti 


r  I    C  _2 


'f. 6' ^f-eA 


naoatMtlo-^Indioatlnff  Tam- 
weubotuo.— Querist  might  use  n 
thermometer,  ao  arranged  that 
y  rose  to  the  given  height  it  wonld 
ring  >n  electrio  bell ;  or,  instead 
luble  metal  strip  of  unequally  ex- 
say,  ;iina  and  iron  nldered  ia- 
nciple  of  the  chronometer  balance 
end  with  the  rising  temperature 
j3t  similarly;  or,  simpler  still,  ii 
bo  eanj  a  current  of  air  from  top 
1  some  aooeasihle  point  where  it» 
d  be  tested  at  any  time.  See  reply 
OWN,  BelfaaL 
}trlo    Ucht     ft>r    Blorala.-— 1 


Acomnnlntor. — Toido  what  you 
ily  be  mads  ;  but  I  should  advise 
,  aa  it  would  weieh  torf  muofa  for 
your  pocket. — W.    H.    Bavbb  , 


theyhave  togofrommetniihsdlobatappedllU.    Tb*H 
■wiTdi  KB  lot  tightening  itaya.    These  an  the  drawtngt 

-BlRIIIHOlUJl. 

[»M«.]-Onttoi»  ftw  OtootM.— WliUe  on  Ite  aob- 
pct  of  outter  fiamea,  Ac,  1  should  be  thankful  if  somfr — 
aold  Undlj  tell  me  what  wmld  be  tbe  best  shape  cut 
ir  ODlZIng  giDorea  In  cast  Iron  <a  the  lathe;  said  groo 
would  sTiTTuii  l.iain.  wide,  ^I0iD.  deep,  and  rrom  fin.  to 

[»ew).]— Pattern  for   SnuJl  Oylliulor.  —  Wi 

"  Sand  Bat "  kind);  icll  me  tbe  proper  way  Eo  nuke 
pattern  for  a  small  cjUnder,  about  4m.  dlanL,  01n.  lonj,. 
—'  |ln.  thick,  with  a  flange  Inaldii  atone  endF    Sheitld  I 
jbLlged  Co  make  a  oore-boi  for  it,  or  simply 
Lcm  the  shape  I  require"'  -  '  -  -  -    " 

[tsul.]— Ohemlokl 

battery.    He  said  th~ey  were  useleas, 
"""'"'  '"'      '  ■  trimi!ntlolhoo»rbon,iuid 

_- _     "  aiplaln  what' , 

action  takceplaoe  between  Uie  carbon  and  ilna  ma  bichr> 
law  hatter;  7— WATrORD. 

[Mull-a.n.  Bnfflaaa. 

Tft.  tin.  singles  dtacrlbsd  last 

bug  al  lift.  Ho.  stMu  isther  a  noreltj  r— W.  fi.  P. 

IIMU.]-Frae  'B/MAM.-la  Mk.  N.  B.Ohild.-I 
lothaakN.S.OhlldTerTniachtialilsklndaiitwerto   _._ 
qnery.    The  instmcliona  glTen.  I  most  say,  are  so  simple 
sod  e<Hy  that  any  wnoo  caa  nndeiitaDd  tbeu.      '  «^' ' 
almost  ^Ten  it  apCorabadlolLaahruaetttngan 
. j^l^  „„^  ^ 


raEED    QUEEIES. 


1  taUi  Df  qutritt  uhlcli  rm        wua 


ig!— C.ICT. 


d  wheel- 


Is  only  a  hobb;  of  a 


take  this  olnMirtanitT  of 
m  put  them  loUe  inat 


[6SM(.]-Paniftoa  for  WrDnrht-Iron  Somp. 

HaviD^  eight  smith  nnii.  and  making  a  verjr  grpat  dou  r 

weight,  I  ihould  be  gliul  II  tume  of  you  nsden  nlll  ^i 
partloolara  through  the  "B.  M."  of  a  uuall  furnace;  ah 


.te  in  mj  qoerr 


The  KJX  J.  and  numb 
reqnlred.  I  will  girt 
7 11  Ibe  drawings  of  t) 
it.U  be  meat  happy  to 

.dSMs.]— : 


rwur.}— BtflB  Oonvaralon.—l  poinoae  oonTertlng 
_  Whltmrth  moiile-Ioadlng  rlBe  (small-bore)  Into  a 
IVMeh-loader ?    Wooldlhee  " 


iii^  ptnnlt  of  it  coming  to 
<ari«.bteeDh  agtloa,  to 
<t  >— Watcquaub. 


Lll-hore)  1 


,  small  work  whloh  glTea  the  speed  for  brass  same  aa 
for  cartltoo,  which  I  thlnklsansn-or.— jAIlia  JOHSSOIl. 
.___l».|— Dnmpy  I*ToL— Will  Mme  kind  fellow 
reader  gl^«  me  lustructlooa  foroukiDgaii  Inttmmsnt  that 

1  on  a  tripod,  and  It  mu9t  hare  an  arrangement  for  tora- 
ig  round.— Jonssr  NAsa. 
[eSMO.J— Blnoanlar  Mioraaoop**.  —Can  any  of 

[aohet's  blDOcnlai,  ar  of  the  nea  bhiMnlat  at  Zeiss  !    t7p 
]  what  powen  will  they  work  effeotlTely.  and  Is  there 


[5M«1.]— PerapeotlTO.— On  looking  at  a  book  of 
Uosar  PerBpecUre,"  by  B.  Burchett  (bead  masMtlof  the 
Training  Bchaala  for  Act  Masters,  Be.  and  A.  Dep.),  I  saw 

:— "Wben  the  eyes  sre  open  to  tbe  light, 

into  them  from  flpaoa,  the  light,  oonsdtutuig 
termed  a  Hood  of  nys ;  If  any  objests  oocapy 
hat  apace,  the  rays  pusmg  from  sreiy  part 
iium  uuji-cu  will  coETey  to  ths  aye  the  Image  ol  the 
It  from  which  th[^)'  pan ;  thoB  we  become  eognisaat  of 
a  editeace  of  objects  m  apaee.  Where  the  medium 
roogh  whii^h  theu  nji  pass  eierdses  do  denngtng' 
Huence,  tbe  rayi  pass  m  straight  lines,  and  erea  where 
flection  occDin  It  does  not  aOeet  this  principle  In  so  br 
perspective  la  concerned ;  tbni  water  dsSects,  or  bends, 
)S  FuBlug  through  ii.    As  Fig.  B,  let «  reprewnt  an  eye. 


*"S 


.  :,  d.  But  penpsotlTS  lepiesente 
I  obJacU,  thenfore  It  wonld  repieaent 
irlng  to  lie  at /and  tbe  stick  to  he  best 
aa  a.  c,  I."  une  irlead  tells  me  chat  thia  Is  wrong,  and  haa 
altered  the  text  and  flgace.  Another  friead  teltt  me  that 
it  is  perfectly  right  aa  perepflctlfe,  and  that  tbe  book  shod  Id 
not  hare  been  altered,  f  want  to  know  wUoh  opinion 
■la  right,  aa  I  am  jnat  beginning  perspeodfe,  and  am  karO' 
Ing  drawmg  preparatory   to  being   an  artlat DAHini' 


LaHBBBT. 

[M*«i.]-K«8lo  lAiLteni.-WlU 

Bpondeat  gtre  mr  -  "-■--  ' "- "* 

prodoeed  in  the 


Unt  bow  the  loUn  enrtaln  eSeot  la 
innial  lantern  p    Is  a  sUde  1st  Into  the 

...  „. In  front  of  Dcndenstn,  or  in  front  of 

piotorc  T    Aa  I  hare  do  omortunitj  of  seeing  a  lantern  fit 

op.  a  (light  sketch  wsold    ba  an  adtao' — 

"  luTlcta"  would  oblige— 0.  K.  Read. 


0  advantage ;  possibly 


. kind  reader  of  oS 

FBpcr  would  give  me  particulars  as  to  mixing  thlseement, 
awl  the  rutlenlar  time  when  to  use.    I  shoi^  b*  very 
ttvakf  nt  It  amie  reader  would  give  me  partlcnlaia  as  to 
making  a  good  arm  joint  .—losORAin. 
LSMM.]— Moinontoni.~Will  ono  of  "ourt"  Hndly 

the  brakes  in  brlnnlDg  anorvllniiry  pasienger  Iraio,  say.  of 
nil  coaches.  goard^B  van,  engine,  and  teniier,  to  rest,  &on) 
a  speed  of  Ifi  miles  an  hour,  alao  from  SO  miles  an  boar,  on 
level  groobd.  showing  the  calculations  in  each  oaae  P^ 

[BSMG.]— Flexible    Componnd.— Chn  any  nader 

retain  its  monldsd  shape.  Indlarubber  would  be  most 
snltable,  bnt  Is  loo  expensive.  Any  hints  will  be  moat 
thankfully  received.— B.  AaD  C. 

[H4cr.]— Otaamlcal.  —  I  foond  lately,  on  beating 
together  a  mlitnre  of  oilde  of  alnmlnlnm  and  snlpbale  or 
copper  n^pde  Into  a  paste  with  cU,  to  a  red  hea^  that 
scatlerad  throagboat  ihs  man  were  vary  small  aUulug- 
mrtldes,  like  small  crystaK  or  groimd  glasa.  What  are 
these  likely  to  be  r  I  may  add  that  the  A],0, 1  nsM  «B* 
the  oomniecdal.— J-  X- 
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Fumaos.    Wli;i1i 
i-i<i  I.lii>l1y  Infurni  n 

^1  ,1  ,»tr«U;ni 


it  Irtvl  U  mih'li  iliwiili 
»:.*<  II  an  ruy  awl  rrlUMi 
.;  kaJ  1>  bmaotiuiJ  In  iiiltil 


I*  i.-nH*  the  nlehi  Uir  lltt.  wanM  Uu 

■•  PriiiKbiS  Work.  — I  nil!  trpl 
,  »  wluii-BBtrirnw  irh«r«  lean  puri'bue 
Hi  nitolu  iHttrnu  In  Itiihl  bmu.  I  un  toM 
•1  B  ma  If  ^ik'.imIII'  ia  Fnnn  hikI  Annria  to  nrnumi^nt 
^■mi*  .Irndny-Bwni  t lot-fci :  lita  lu  my  tbin  llalit  bn» 
to  BnaBte:  iMcnlrM  Bl  nlllan  ol  the  hoiUM  «(  iha  rJcli 
ka  lik*!  cvaUTtHL  t  *tuU  br  ihankfn]  id  nnronc  who  cin 
flic  XT  Dit  aUiw.— RRjkOSti  or  -  B.  U." 


SS£i>7S 


[»iri.;-i4_ 

SI!. fiT •liiTlD^ HDall  la 
■Eta^-aid  M  ^1«  Ol  ilri'iiuf  oum  aruuiu  Biuni'i  u  nui. 
■(  <rask:  t  ama  a  ilmlju  amiisonii-ut  la  a  lewlag 
aaOJBc  itirrti—a.  B. 

['■■  ">;— X*B»L  — Will  anj  \rg-\i  anihodljr  Wndlj 
■at«cr::c  !.'::ov1e|i7  I  liATra  IcnauC  vhu.  liffnttngd 
(«  M  ^1 1::  i.',t  nui.  but  who.  trum  iliac  tJuc  anil  >larlu( 
?le  rnVd  tu  Tiga^ls  fail  hli  cairenC  rent.  An-  thr 
..a *.•»»»  n.VTcRkblialhiK}     It  .a.hy  wliatiirowiw; 

;»**r»;— Chomicfcl  B«1miob.— rus'tsilu^- otiorp,  1 
SfifT^,    If  ^r.^phnrlc  add  a  i^wdtliliiF?     Do  rii^  tbf 


<1:pi(iih[op«  of  a  dfvamo  iSiBc 


fbv  impni^lly  carria  on  the  ntrclLikklQil  o]wrpktlom  of 
faring,  injcinx.  &e.    Wb«iibe  moTerj.orifarotis^,Hlic 

tesJcacy  10  byvteria.  nerrDDueBa,  and  too  mncb  Iji^ro- 


pracliM.  Ifind   .  . ...    . 

■ttpeclallj  when  playing  the  notei  above  the  Iln«.— 
[M»7ii.]— To  "Slim*,"— Would  "Slgma- 


wmld  be  T^Dlnd»  and  of  w] 
tlw  l»d  t'taica  be  ?  I  ibDnl 
toUghi  np  aa  opCloat  lanlen 


!HU1  Iwo  plali 
X  ^ladJy  rent  red.— WM.  1 


[SSI7S  ]-TelephoiiaB.~I  h: 


Qhblui  wound  witb  U  silk- 
.  ibEid,  not  with  nou->uec«i ; 
■«  U  Ibcre  wai  a  bmk  In  tbc 
LE  circuil.  tint  bolb  Iran  diaci 


hard  I  t;...ai.    UinbL  ih 

(Ipit  tLe  lamf  aj  nnd  by  pbutOL^pben  tar  tun 

poraalt^i'     ' '■■  -  t ■'  — -  " 


nd  by  pbutOL^p 
.  10  have  nld  tl 


e  ilrht,  be  will  meli 


n  LanJon.  ilir/  were 


*ipim4  ;o  ordh™-/ 

■agiBttthal 


e  I  rr 


ptui:D?ni>L 
i/^uWintlaleiTea.-diCrlrr.tlr  nrong  Impr. 
ifi:-innd!mUl.-lD  q-i-rr  w^s.  pa^p  3: 

I  U1-.  kin-lly  fmll  DC,  Ibnivi'  Ibe  ntlumnf  of  II 


Roponioni.  Biirl  Iht  lubatqaent  appllnlton  of  heal 
out  or  eo,  would  giro  a  goo-l  §oft  loap.   I  have 


bett  plan  to  attain  ray  object !    Any  practical  »nggMtlou 

[SjHHlO-Lontem  BetatlB.-I  bare  one  pair  lii 

fru^ii  liiii]..  allde  Iroin  cuudeaseV,  uu.l  fraqt    Icut  froi 
mi.lH.— N,  W.  E. 

[g^ias.]— Sleotrlo  IiiKktine.— To  5.  BorroN-E.- 
Tbe  lampi  hsTeflwiia  TeiiiunceolSS-Sobmi.ugiTenb 
tbc  tatniuln  ™~,  =  *8-0  obms,  I  onlj  reqnire  to  ui 
three  ot  than.    Tbe  IsitallatI 


am-erbutdry-rot  tniaparont  tt  lookciiat  jldcwaj.,  nnd 
IranipMent  U  beld  np  to  tbe  light.— D.  A.  F. 
[!M8;,]-8hort;^01rcnltBoll».--)Ir,3praa.  . 

■bf  llgbtluwslBht.BndebQrl.''  Will  >unieo(oai  pre 
noden  glte  me  the  dliuenrionii  oC  cure  and  arm  •tun  ? 
Ibebtatsiioof  grtre(B,W.gnnBO)toiup?  I  wiuiltoOt 
iielli  to  three  Indleaton  :   Che  ordluar;  tiemblln] 

Irtve  tbc  rulE  Tor  fluillng  tbc  spcdfl,.-  lirB-Hy  Ironi  Be 


o  Sharpen.  —  Will   Bomeone 
way  ol  talcing  lliem  ajmrl  when 


W-I-CtaB  auerlea.~Wi]]  T.  T.  1 
kindly  BMwer  Ibo  tollDBrlng-  ?  1  b 
neter,  conslitlngaf  S-lSglvH  toblng  br 
id  IB  i?(;naecCed  to  a  gia-pipc  nur  the 
h«r  ead  Ih  left  opec,  each  tuOc  bolng  flr>[ 
tl  tbe  height  afabdat  Ula.  I  Oni  on 
the  gaj.  that  the  difference  betwe.'D  tbe  lenU 
'lobes  varies  from  »-31o.  to  I'iln.  in  th»  coorKi 
'Am  Iright  in  tnppoaing  tbcK  flgrirei  reprt^e 

'ontrolling coniumptlDn  of  eat?     1  haTf  1  i 
ilpe  Id  a  Su-llghl  dry  meter,  but  certalolj  ikts 

[USM.]— Contlniioaa  Braku.— Woed'i 

LoD  Jon  and  >'dt 


1  pith  with 


please  10  gl»e  proper  proportion  i 


t(»4(i3.]  — XiOTOioopto  ObiaatJTei.  —  In    high 

lim,  tuilb  ol  aeu-l/tiJI  aperture:  but  I  want  more  power 
till.  Ih.m-  manyleatdlBtomiwhicbltauinotyetreioIvi. 
VouM  k  be  be>t  10  go  lu  tor  a  Muln.  to  IHUIn.,  or  lo  hara 


[SMSt.]— PhotOBiaphlo  Iiona.— In  booki  on  t 

Icui.  '1  hare  a  ]-plate  Dallniejer  mpld  rcptlllatar,  ai 
a  loDg  locui  one  t  aplll  the  tern  and  uh  only  one 
bluatlon.  J  Dndpbowerer,  1  reqairea  ahoncr-focur 
tbui  I  poaani  tor  taking  portmlta  aa<l  rery  near  ob 


poulble.  kiTpiiig  tbg  gM  CO 


cttntliDllhii.and 


[UM7.]-CniT«nt>  8st  np  by  Flame.— I  bar 
bern  lately  tipcnmcntiog  a  goal  ilnal  on  Dame*,  and  bur 
tried  to  prore  thai  a  eandia  barninguiideraEall  gliuaope: 


apenlngli  divided  by  ni 


M.J-Blaetrlo  ClOok.-WIU  "Acoljrte" 


dial?— COBKE  DK  LKOA'. 

[SMM.l- Porftot-T  oned  Piaiw.  — ' 
Ihemnilcalrdadenuf  the  "  E.  M."  iulorm  1 
perfcot-tnool  pUno  (.aupposlng  11  psaalblf 
would  be  more  appreciateil  tbin  tbe  pte» 
lUerlng  It  to  ooil  no  more  oor  Ue  Urger, 
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?HB  SENSATIONS  OP  TONE.* 
[E  famous  work  of  the  distinguished 
Berlin  professor  is  well  known  in  this 
^  to  all  who  take  an  interest  in  the 
y  of  music,  and  it  is  one  of  those  books 
1  all  candidates  for  musical  degrees  are 
ited  to  study.  As  a  matter  of  fact,  the 
nt  of  music  owes  something  more  than 
thanks  to  the  translator  of  Helmholtz, 
f  the  body  of  the  work  in  its  English 
is  only  a  rendering  of  the  meaning  of 
uthor,  the  copious  notes  and  the  general^ 
cter  of  the  ^information  given  by 
translator  render  the  volume  of  more 
I  than  the  original  Grerman  editions. 
last  German  edition  is  the  fourth,  pub- 
I  in  1877,  and  the  present  is  the  second 
ish  edition,  thoroughly  revised  and 
cted,  Mr.  Ellis  having  taken  special 
in  order  that  not  even  a  verbal  change 
)  author's  language  should  escape  him. 
ity-two  years  ago,  when  Heknholtz's 
ies  were  first  introduced  to  the  notice 
iMJcians,  they  were  so  novel  as  to  be 
strange ;  but  they  were  so  true  that 
ire  now  accepted  as  essentially  valid  by 
ID  are  competent  to  pass  judgment.  In 
lany  the  published  objections  almost 
sively  related  to  the  Theory  of  Con- 
ce  propounded  by  Helmholtz,  those  who 
r  mechanical  explanations  expressing 
b  that  room  had  been  left  for  the  action 
;istic  invention  ;  while  others,  with  more 
physical  proclivities,  rejected  the  Theory 
lonsonance  propounded  by  the  author 
»  coarsely  mechanical.  In  view  of  such 
Helmholtz.  concludes,  justly  enough, 
he  must  have  struck  out  **  nearly  the 
path.*'  His  theory  of  consonance  is  a 
natisation  of  observed  facts,  and  it  is  a 
ke  to  make  it  the  foundation  of  a  theory 
nsic,  the  essential  basis  of  which  is 
ly.  Harmony  has  become  to  Western 
peans  an  essential,  and,  says  Helmholtz, 
r  present  taste,  an  indispensable  means 
3-engthening  melodic  relations ;  but 
-developed  music  existed  for  thousands 
ars  and  still  exists  in  ultra-European 
08  without  any  harmony  at  all.  The 
t  of  this  work  is  to  connect  the 
laries  of  physical  and  physiological 
tics  with  those  of  musical  science  and 
tics.  Physiological  acoustics  deal  with 
iDsations  of  hearing,  as  when  we  recog- 
^e  difference  between  the  tonei  of  a 
.  and  of  a  flute  without  our  artistic  en- 
ant  of  the  concert  depending  upon  our 
ption  of  a  violin  or  a  flute  ;  physical 
tics  are  essentiaOy  only  a  section  of  the 
)r  of  the  motions  of  elastic  bodies.  The 
Part  of  the  work  treats  of  the  pheno- 
Q  of  harmonic  upper  partial  tones  and  its 
>n  to  quality  of  tone,  leading  to  the 
lent  of  an  hypothesis  which  explains 
lode  in  which  the  auditory  nerves  are 
d.  The  Second  Part  desds  with  dis- 
Qces  produced  by  the  simultaneous 
ption  of  two  tones — ^i.e.,  the  combina- 
tones  and  beats  ;  and  the  Third  Part 
of  the  construction  of  musical  scales 
otes,  and  the  differences  of  national  and 
dual  tastes.  The  difference  between  a 
al  sound  and  a  noise  is  defined  by 
holtz  as  a  n^pid  periodio  moiion  of  the 
ma  body  in  on*  oim^  md  at  ft  series  of 
iriodio    motibiw    <»   ttia^  oihsr.    A 


and  its  quality.    The  force  depends  on  the 
amplitude  of  the  oscillations  of  the  particles 
of  the  sounding  body  ;  pitch  on  the  number 
of  vibrations  completed  in  a  given  time  (a 
second)  ;   and  quality    on  that  peculiarity 
which  distinguishes  the  musical  tone  of  a 
violin  from  that  of  a  flute  ;  of  the  clarionet 
from    the  human  voice.      The  vibrational 
number,  or  pitch  number,  as  it  is  now  called, 
is  found  by  several  methods  ;  but  Helmholtz 
describes  only  the  siren.    Mr.  Ellis,  however, 
in  one  section  of  a  lengthy  appendix  gives  an 
account  of  the  string  methoa,  the  optical  and 
electrical  methods,  and   the  application  of 
harmonium  reeds  and  tuning  lorks.     The 
ratios   of    the   pitch    numbers   being  once 
assigned  to  the  consonant  intervals,  it  is  easy 
to  (^culate  the  ratios  for  the  whole  extent 
of  the  musical  scale.    The  pitch  numbers 
adopted  throughout  this  work  are  based  on  a 
16ft.  C,  having  33  vibrations  per  minute  ; 
but  Helmholtz  points  out  that  all  tones  below 
E  of  the  double  bass  are  imperfect,  and  can- 
not be  used  musically  except  in  connection 
with  their  higher  octaves,  to  which  they  im- 
part a  character  of  greater  depth.    Musical 
tones  which  can  be  used  with  advantage  and 
have  a  clearly  distingmshable  pitch  fie  be- 
tween the  limits  of  40  and  4,000  vibrations  ; 
but  the  rai^e  of  audibility  for  the  average 
human  ear  is  from  20  to  40,000*  vibrations,  or 
about  11  octaves.    The  32ft.  organ  pipe  has 
a  pitch  number  of  16^  vibrations,  and  its 
value  is  chiefly  to  enforce  the  higher  octaves. 
The  only  possible  hjrpothesis  as  to  the  cause 
of  the  difference  in  quality  of  tone  suggests 
that  it  depends  upon  the  manner  in  which 
the  vibratory  motion  is  performed  within  the 
period  of  each  single  vibration  :  that  is  to 
say,  the  quality  of    the  tone  depends  on 
the   form   of   vibration ;   but   it  also   ap- 
pears  that   different    forms    of    vibration 
may    correspond    to     the    same     quality. 
The  ear,  too,  when  its   attention  has  been 
properly  dii^cted  to  the  effect  of  the  vibra- 
tions which  strike  it,  becomes  aware  of  other 
tones  besides  that  due  to  the  pitch  number 
of  the  musical  note,  and  these  are  called  the 
harmonic  upper  partial    tones.    It  follows, 
then,  that  a  musi(»l  tone  is  compound,  and, 
according  to  G.  S.  Ohm,  there  is  only  one 
form  of  vibration  which  will  give  rise  to  no 
hanxK>nic  upper  partials — ^viz.,  the  pendular 
or   simple   vibrations   of    the  tumn^-fork. 
The  tone  produced  by  a  tuning-fork  is  said 
to  be  simple,  and  it  follows,  therefore,  that 
a  musical  tone  may  be  either  simple  or  com- 
pound, but  generally  compound.    The  sub- 
ject having  thus  been    rlaced  "before   the 
reader,  Helmholtz  proceeos  with  the  analysis 
of  musical  tones  by  sympathetic  resonance 
and  hj  the  ear,  and  then  treats  of  .the  differ- 
ence m  the  quafity  and  of  the  apprehension 
of  those  differences.    Thus  the  peculiarities 
of  musical  tones  depend  to  a  certain  extent 
on  the  way  in  which  they  begin  and  finish  ; 
as,  for    instance,    with  slender  strings   on 
mobile   soundboards,  which  yield  the  most 
piercing  sounds  when  struck,  as  in  the  pizzi- 
cato of    the  violin.    In    brass  instruments, 
notably  trumpets  and  trombones,  the  tones 
commence  abruptly  and  sluggishly,  probably 
because  it  requires  so  much  effort  to  excite 
the  new  condition  of  vibration  ;  but  in  the 
flute,  clarionet,  &c.,  the  length  of  the  column 
of  air  is  readily  changed  by   opening  and 
closing  holes,  and  the  transition  from  one 
tone  to  another  is  easy.    Helmholtz  refers  to 
pianoforte  makers   selecting  from  l-7th  to 
l-9th  of  the  length  of  the  string  as  the  best 
striking-point,    because    it  ,was    found    to 
produce  the  best  quality,  and  Mr.  Ellis  in- 
tro4juces  a  long  note  in  which  he  quotes  a 
most  interesting  historical  risumi  by  Mr.  A. 
J.  Hipkins,  from  which  we  learn  that  l-8th 
is  the  best  distance.    Notes  of  similar  value 
are  scattered  throughout  the  book,  which  is 
thus,  in  its  English  dress,  a  complete  reper- 


struction  of  the  human  ear,  which  is  freely 
illustrated,  and  which  brings  down  the  record 
of   known  facts   that  help  to  support  the 
generally  accepted  h3rpothesi8  to  the  most 
recent  of  the  more  important  investigations. 
Part  II.  commences  with  a  chapter  on  com- 
binational tones,  which  are  heard  whenever 
two  musical    tones  of   different  pitch  are 
sounded  loudly  and  continuously  together. 
They  are  often  called  Tartini's  tones,  grave 
harmonics,  and  by  Prof.  Tyndall  resmtant 
tones.    In  a  note  Mr.  Ellis  sa^  that  he  has 
found  it  easy  to  ^render  combinational  tones 
audible  to  a  hundred  people  at  once  by  means 
of  two  flageolet  pipes  or  whistles,  blowing 
strongly,  and  choosing  very  close  dissonant 
intervals.    Thus  g""  being  sounded  loudly  on 
one  pipe  by  an  assistant,  Mr.  Ellis  blows 
f""  sharp,  wnen  a  deep  note  is  instantly  heard 
which,  if  the  interval  were  pure,  would  be  g. 
The  experiment   is  varied   by   giving  first 
/""  sharp  and  then  «""  in  succession,  when,  if 
the  intervals  were  pure,  the  combinational 
tone  would  jump  from^  to  c"  ;  but,  in  reality, 
the  jump  is  very  nearly  the  same  and  quite 
appreciable  (the  notation  is  that  which  makes 
^  fiddle  G,  and  c"  pitch  C).    For  particular 
instruments,  as  the  harmonium,  the  combina- 
tional tones  can  be  made  more  audible  by 
suitable   resonators  ;    but    they    are    more 
readily  heard  when  the  intervals  are  pure, 
as,  e.g.j  from  stopped  organ  pipes  in  just 
intonation.    The   importance    of    combina- 
tional tones  in  the   construction  of  chords 
shows  that  a  thorough  understanding  of  them 
is  essential  to  the  student  of  the  theory  of 
music,  as  are  interference  and  beats.    Inter- 
ference can  be  readily  appreciated  by  striking 
a  tuning-fork  and  rotating  it  slowly  near  the 
ear  or  a  resonator.    Four  positions  will  be 
found  in  which  the  fork  is  heard  strongly, 
and  four  in  which  it  is  inaudible.    The  four 
strong   positions  are  those  in  which  either 
one  of  the  promgs,  or  one  of  the  side  surfaces 
of  the  fork,  is  tmned  towards  the  ear,  the  weak 
or  inaudible  positions    being  intermediate. 
Beats   are   produced    by   notes  of  nearly 
the  same  pitch,  and  the  number  of  them  in 
a  given  time  is  equal  to  the  difference  of 
the  numbers  of  vibrations  of  the  two  tones. 
A  consideration  of  the  phenomena  of  b^ats 
naturally  leads  up  to  the  subject  of  conso- 
nances and  their  harmoniousness,  and  so  to 
Part  in.,  which  deals  with  the  Belationship 
of  Musical  Tones.    One-part  music  is  the 
original  form  of  music  with  all  people,  and 
stiO    exists  amongst  the  Chinese,  Indians, 
Arabs,  &c.,  as  Mr.  Ellis  has  recently  shown  in 
his  elaborate  paper,  portions  of  which  are  re- 
produced in  an  appendix.    The  history  of 
the  growth  of  music  from  homophonic  to 
polyphonic,  and    from    the   latter    to    the 
modem  harmonic  music,  is  briefly  but  sufli. 
ciently  sketched,  and  in  some  of  the  chapters 
on  the  tonality  of   homophonic  music,  on 
the  consonant  chords  of  the  tonal  modes,  on 
the  system  of  keys,  we  find  remarks  which 
will  perhaps  astonish  those  who  are  merely 
mechanical  musicians.  Thus  Helmholtz  says, 
"''  Most  of  our  modem  musicians,  accustomed 
to  the  major  thirds  of  the  equal  tempera- 
ment, prefer  them  to  the  perfect  thirds  when 
melody  alone  is  concerned.    But  I  have  con- 
vinced myself  that  artists  of  the  first  rank — 
like  Joachim — use  the  thirds  of  4  :  5  even  in 
melody.    For  harmony  there  is  no  doubt  at 
all.    Bveiyone  chooses    the    natural  major 
thirds."    The  origin  of  the  major  scale  is 
traced  out  by  helmholtz  with  some  degree 
of  elaborateness,  and  he  shows  how  the  e  of 
the  Lydian  mode  of  the  ancient  Greeks  (the 
major  scale  of  the  moderns)  is  readily  changed 
into  e  flat  by  its  second  relationship  to  ^, 
which  gives  uie  ascending  minor  scale.    The 
twenty   appendices,  especially  the  last,  are' 
full  of  information,  the  notes  to  Helmholtz's 
appendices  being  also  of  the  greatest  value. 
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OVALS  Oa  CIRCLES. 
'■Tills  invoiition.  whicjh  La*  li^^n  re-^c-T.^fv j ! 
L  imtontcl  liv  Mr.  .1.  V.  T.  «!»■!■.■.  of  I, 
Blinilxnh  Strevt,  tJhtL-iliHin.  in  in  the  T'lrm  of  n  j 
tiiblo  for  carryinji  work  to  bo  pnn>?hi-l. ' 
Urillcil.  millfl.  sluucl.  ur  uthi.'rH-i4e  »ha)ie'1. 
und  tho  inipruTi'iiiinc  coiisiHtK  in  the  Airan'/e- 
iiii»Cri  l>y  which  work  cwi  hu  -A-toa^ht  M  an 
uvul  oc  cin'iilar  ll)riire,  or  11117  pan  of  a  circle 
uroTal.«ritliiuiyiiri>]»rti(ii)U'lwtMrn  dieiiwior 
and  Cht!  Diinor  oxiM  of  llu-  oral.  Xhe  norelty 
of  [liu  invention  lien  iu  tli:;  I'urmacioa  of  an 
OTul  01  clraular  Qeuru  witliont  thi  routiua  of 
alUicr  thii  work  f  iw  in  the  ijviil  L-hack)  or  of 
till*  Cool  (a«  iuovAl  iKiriii;;  iiiacbiuei>.  in  which 
thi-  tool  ik'iicrilioii  iiuoTuI):  thus  enabling 
I>'jnDliint',  ilrillinfT.  milling  and  i^lotting 
mrwhini'^  wilh  thin  talilv  nttauhvl  to  execute 
work  at  an  oval  or  ciroDlar  lij^nn*  ou  nn  object 
too  Inrip:  to  bo  covolve<l.  in  the  annexed 
drawin/i)  Fiit.  1  in  a  i«ctioiuil  elevation 
parallid  to  worm  xluif t,  ami  Fig.  2.  a  >M!ctional 
eloTatiuu  ut  right  anKl«:<  !•>  worm  i^haft.  Vpou 
tlie  top  »\Aj!  uC  a  fniuiL-u-ork  A.  i^  a  phuted 
■■urrLiu:  \j  forn  nlid<>('  (thu  urowu-^Iide)  to  work 
iit>on  :  ;iud  n|ion  thu  lutloni  njde  of  framework 
ii  anothrr  iiliincd  >''.irfaw  I>  to  enable  the 
frani'.'wurk  A  to  travurtv  u|>Dn  a  lla^)c-platc  E 
:l'.  right  nngle^  Ic)  the  tine  of  motion  of  the 
uriiwn  ^liile  C.  Within  the  fnimework  ie  n 
warm-whvfl  K,  which  has  i-.s  lieuring^on  \t* 
rtiu.  and  is  pkiced  in  ^>uch  a  iHMUion  that  its 
fam!'i  aic  parallel  with  tliu  ijlaned  surfaces  B 
and  D  of  the  fiainuwork,  a-hioh  framework  in 
ia  coQitiruetisI  that  the  top  and  bottom  facou  of 
Ui'.-  wuriu  wheul  1'  are  opun.  Coon  the  frame- 
work A  arc  two  luKS  iH.i.betweL'n  whieh  is 
a  worm  If.  which  itfa.-'ti'ueil  with  fuather  kej><. 
AlTOs.-  :hL'  tup  anil  Iwtioui  faeeii  of  the  wotm 
wheiil  F  are  two  {rroove-i  I  I.  0:11^  in  the  top 
faci  and  oni-  in  ihf  l>ot;om :  thase  i.tootci  mu^ft 
go  from  one  eilge  directly  acrow  the  centre  of 
th.'  worm  wheel  F.  Within  these  two  grooves 
I'l  arv  two  tflide*  K  K.  which  httve  a  to  and 
f  r  ■  motion,  which  is  obtaine<l  'oj  means  of  two 
»c.-.W4  L  L.  bv  which  screws.  ihe«lide«  KK  uan 
b.'  wound  eitiier  to  or  from  tho  centre  of  the 
w  irs:  u'he^l  F  :  upon  th^'■^^•  eI:Jt:<  are  lixcd  two 
l.;jck-  M  M.  which  r,-v<j:ve  npon  ttud«  O  O. 
rixtvt  ill  the  *Vi.\vf.  One  oi  rhae  blocks  M'  fitu 
in;o  a  jroi)vij  I*  in  the  base  pla;i  E,  upon  which 
ba-io  plate  the  framework  A  "'jMes.  This  groove 
U  at  right  an;;le«  to  the  'Ureotlon  in  which  the 
fram':w4rk  A  mNvc.  In  a  suitable  bearing 
ujio::  tUe  uxia  p!ab>  K  U  ^xe-l  £h<>  nhaft  npr- 
whiv/'a  la.'  worm  IE  id  krv«ii  with  feather  k^\ 
Too  o:atr  biotk  M.  which  U  ±te<l  to  the  slide  K 
in  the  tup  f.iee  of  the  worm  wheel,  workfl 
gKMve  ^  in  the  erown  slide  C.  which  groove  is 
aUo  at  right  aagles  to  the  direction  in  which 
the  emnra  diilt'  I/arel^.  O3  theivorm  H  being 
taraeJ  b^  the  ibatt.  ihe  wona  wheel  F  u 


L=gle»  tbr  ose  to  uu- 


tTiea 
'  ars  j'^vx-1  «qai- 


i;.:aa;  tree  ■:. 

i..  -Jio  cr>*r.-;;  -.; 

^,-  C  w;::  fewrlrj*  a  L-irj^.  the 

'li :.-  izja.  the  wnirs  of  the 

whepl.  an  oval  fi 

Tir* :'  ff.rmed.  the  proportion 

,iH-  -e-<)«ctive  distioiv:'  of  the 

■lid'.s  from  th.- 

MODLDIHa.-IV.* 
I{T".<A.SD  R.\Tr 

■  WIT.L   n<'i[.  '■'.-;•.•    a  ili-^ription  of  e 


few 


X  .litVer-nt   k'w.vU  of  chaplet-,  as   I  think 

all  moulderx  shonld  know 
what  kin-i  -A  ihapl.*t»  to  use  for  the  different 
kind!"  of  wi.rk.  !  have  seen  cbaplets  nsed  for 
lai^  pilie-",  anil  when  the  pipe  wai  ca»t  it  was 
tlironjrh  at  ihv  top.  the  core  liaVing  lifu-d  and 
forool  the  cliajikt  pLite  up  the  n-.em,  and,  of 
course,  wn>  a  waitur.  'fh«n  Ihero  it-  another  bad 
Eault  in  liaving  ihe  phiUsi  too  umall,  and  when 
them  it  much  l-Kim  011  the  iKirrcl  they  sink  into 
the  lijam.  and.  01  cnur*.  bccouii;  a  waster  by 
allowing  the  ciri' to  riw,  leaving  no  metal  ottho 
top,  Imt  all  at  th^>  kittom.  Then  again,  in  some 
ihop»  it  i!<  a  custom  to  make  the  choplets  for 
large  joIm  in  ca't  iron,  an  rthown  in  Fig.  1.  I 
have  knott-n  them  n^tnl  where  the  metal  wok 
thick,  and  having  two  ooren,  ono  above  the 
other,  leaving  2iu.  m»dor  and  ain.  over  ;  they 
about  ijin.  broiwl  and  Min.  or  llin.  long, 
and  ^iii.  thick.  Thev  were  right  enough  nntil 
they  got  cuvurud  with  mutal  and  the  lift  of  the 
nn ;  then  lhi;v  gavi!  woy  under  tho  piBsfluro 
d  let  the  cores  ttoiit  about,  and  the  rmult 
always  was  a  piTfect  wahter.  Had  they  been 
ma.1-  with  wmnght-Iron  platen,  a»  nhown,  in 
nlioiit  "in  or  '.'in.  lonjT  and  :liii.  broad,  and  Jin. 
thick,  with  Htem*  lin.  diameter,  having  a  gooil 
"iler'in  them,  a*  shown  at  >o.  2,  and  either 
Ml  on  or  riveted  on,  they  would  never 
lifted.  Then,  again.  I  have  »rt.'n  the 
-mall  cast-irrjn  chaplets  made  in  tho  furm  ot 
No.  1 1  ;  sm:ill  in  the  middle,  larger  at  ti>p  ana 
botrwni  u."-l  tor  loam  mould*,  and  wh.>u  Ujew 
vas  a  grcav  pre-tare  under  them,  and  a  Wt 
thickn..?H  of  !n-,v.thoy  gave  way  Wher.,^ 
if  thity  ha.1  iL^il  the  chapietH.  as  tbtura  at  »* 
j  wrrmtrht  iron,  with  good  »houldtT«  w»  the 
stem,  they  woald  have  stood  any  «««»»^ 
prewtire.  Xo.  10  U  a  rwy  g^_.'ggg 
chaplet  (or  light  loam  monhla.    «««"•■■" 


-h;  or  fi>r  heair  ceil-.  WK 
>rfr  of  h*^ir!>n  i:  -S  :>"■ 
dre  left  cpea  aad  ift  i^-' 
>  that  wh«i  lb*  sop  F^** 
..  .j.i—  .i  tight  down  to  iti  pMtJ 
;  (how*  a  l^rgt.  sb»rp  chl^A  t  ■ 
c*ait  they  are  better  :«f:  '•^'^»i  ^*< 
iitlcrt  patti=s  »  ihe  ewe.  »s"^ 
them  rlveMd  on  ;  '-a"-  whw  3C  ■ 
he  ia7?e.L  I  prefer  -Ji*=l  m  b*^*""' 
Ton  can  then  legcJiSf  ti«c  »  '—J^. 
quiifi.  >"o.  3  U  «19  i  diamrtw  .!>« 
well  riveted  on.  mt  the  diazMwr  a  «=-i 
will  not  allow  of  a  lirs*  *t«t.'i*T  :vs' 
custom  to  put  on  taeii  a  ;afg»;;:.^"»' 
this  aiie  of  chaplet.  So,  4  ii;T'  1  s* 
chaplet.  which  can  eilh^r  k  ^t:^'.  :■ 
tapped,  or  left  loose  acd  p^:  ■«  i^'-  -' 
a  biont  one,  the  plate  wil^  niyz-T-.  -^ 
on  when  it  is  for  the  to?  ta.--  -_.* 
springer  to  force  beiw«=  i^:  '^-^  ^ 
hoop  iron,  according  tostreafiz  r*,— ""-I 
is  a  very  good  an<i  flun  cia:-;-  ""^ 
where  a  long  core  has  to  wk  «  ;-— vi--:a 
is  only  one  print  for  instance  :=  a*;  -  •  ~ 
or  any  thing  of  the  kiad  la*;  ■:=  .'-i'  •^'  ' 
bottom  portion  is  cast  iioa.  a>:i-  -!  -^ 
have  nsed  them  not  tapped  by  z^-^i 


tapped,  as  yon  can  iheii  taae  c:  -  v 
will.  They  can  have  eiUier  li:  : 
plates  on  in  the  usnal  for=-  -  - 
ehaplets  there  onght  tt>  ^e  ?li":- 
(:il  by  4).  So.  .s  is  a  common  c— "  ■ 
ought  to  have  n  collar  oa  a*  -i 
them  from  forcing  the  pla;^  "  '--■ 
be  riveted  on  both  foraharpaci:  - 
Xo.  'J  is  a  small  cast-iron  oaavl-;' 
useful  for  steadying  aoorewhi:;  ;■  j 
on  other  strong  chaplecd  w  i  - 
wobbling  over. 

I  will  now  give  a  deacripriocvi  1 
tool  in  a  millwright's  shop,  wier- 
much  facing  work  doDe<Fig.  I'  .= 
the  larger  tool  ;  it  takes  tw.i  :*.— 
(.Fig.  21.  B  B  is  tho  sliding  jan  -  ' 
slide  tFig,  J),  having  a  smal-  ;. -■ 
at  C,  with  a  »mall  nut  on.  mlll-^i 
D  isa  small  slot-hole  Jin.  by  a''  -' 
A  is  as  shown  at  Fig.  1  ;  B  a^  -=  ' 
with  C  the  bolt.  This  »m-y-'^-: 
to  ,\  or  any  siie  we  wish  by  iils-.'kTi 
seiew :  it  can  l>c  »et  to  any  tai.i=  -■ 
I  have  given  the  sizes  and  [iror*'  - 


udwl  0 


the  f 


■raa  i 


that  they  will   not   oat   th-? 

Kip.  -I  shiiws  Motion  of  an 
dilleiwit    rxKo*    of   laoinn  wlk^»  At 
uatvt  her  i>  iiNifoL  A  A  A  ^  hmag  ftiMf 
■iM.  whieh  wmH  -4«fc 

vt  smoother  few 
ongM  t>>lwmMl«' 
SkMti  mneh  bt(% 
b«  fioliiikpil  >|«^  ■' 


X.,. 
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R.  long  and 

t  *in. :  and 

T  for  elbow  , 

DOlhei  will 

■long,  in  t" 

U,  witha 

iiiwoflK 


2in.  broad,  having  a  radius  j  iia.  long.  Ko.  GUa  flange  Blaker 9in.  long,  Jin. 

a  Qat  handle  (No.  2}  ig  a   broad,   square  bollow  at  one  end.  and  ninnd 
pipes,  or  anTtMng  where  a   hollow  at  the  other  end,  as  shown  in  aketoh. 

not  work.    They  can   be  - 

form  ol  kn  ^g  ont  '~'-  — ^^^^^^^^^^^ 


No.  8 


7BICTI0NAL   RESISTANCE   OF 
BHArriNO. 

IE  allowMice   to  be- mode   lor  frictional 

ibtanct)  in  mill-sliafting  forms  the  eob- 

liwnution  aioongat  mechanical  engi- 

qariija,  aome  oontending  that  uia 

1»  onght  to  be  taken   w'" 

OS   the  loose   paUess 

■  oiheTs   point  oiU,  ' 


n  witti  1ii%\  V 
at,  \i»tts,  V6\' 


eccms,  that  as  tho  loose  pnlle^  ia  part  of  the 
machine,  ia  for  the  conTenience  of  the  worker*, 
and  is  in  no  senae  port  of  the  ahafting.  the 
frictional  rcsiatance  ahonld  be  tested  witji  all 
beltaoff.  Theamonnt  of  poweroonsunedbythe 
belts  mnning  on  the  loose  pallets  will  average. 
in  a  ootton  mill,  aaj,  10  per  cent.,  and  that, 
added  to  the  IG  per  cent,  which  is  dne 
to  tlie  shafting  alone,  shows  a  total  [of 
2C  per  cent.,  which  ia  considered  mQoh. 
too  nigh.  It  must  be  te!ae.ttA«;i»&.,"nti««'™|i 
that  yie  ooatftoi.  «twscDSKi ,  ftSuft- ^o  " 


ra^  «■  1 


i-ofii,  ■ 
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■nin^  free.  In  the  United  States,  in  propetly- 
•nan^ed  milU,  it  is  nan&l  to  ftllow  C,  per  oent. 
for  the  engine  andlOpercent.for  the  shafting, 
inclnding  the  connter  belts,  bnC  not  those  which 
aotnally  transmit  the  power  to  tlie  machinea. 
It  is  obTinnn,  however,  that  tight  belta  mnst 
lacreAte  tbe  friction  of  the  shafting,  and  it 
■ronld  seem  to  be  adTisable  in  calcolating  the 
power  required  for  a  mill  to  take  aa  the  basiB 
data  gathered  from  eiperimenta  in  which  the 
hells  are  left  on  Uie  loose  pnllcTB.  Mr.  S. 
Webber,  in  a  paper  read  before  the  American 
Societ;  of  Mechiinical  Engineere.  Bays  he  is 
oouTinced  from  many  experiments  that  15 
per  ceat.  for  engine  and  shafting,  or  10  per 
oent.  for  shafting  alone,  is  an  ample 
allowance  to  make  for  a  cotton  mill  in  good 
mnniag  order,  and  he  speaks  from  a  nontbccr  of 


testei 


I  the  ( 


I   of« 


)  practice.  Undec^zed  Hhafting  and 
OTCr-tight  belts  make  an  important  difference 
in  calculating  the  power  required,  for  far  mnre 
friction  in  the  bearings  iscansed  by  tbe  spring- 
ing of  a  flexible  shaft  than  wonld  be  doe  to 
the  necessar;  exeeea  of  diameter  to  make  it 
snfficientl;  rigid  to  resist  fleinre  from  the 
strain  of  the  belts.    The  sttbatitntion  of  steel 


forii 


erial  ii 


respect.  Some  j-ears  ago  Mr.  J.  B.  Francis, 
of  liOwetl,  Mass.,  made  a  series  of  elabontte  ex- 
periments, which  were  pnblished  in  the  Journal 
of  the  Franklin  Institute  for  April,  1867,  from 
which  be  deduces  as  a  fact  that  while  a 
2iD.  iron  shaft,  subject  to  no  transverse 
strain  other  than  its  own  weight,  wonld  admit 
of  a  distanoe  between  beannn  of  16'46ft., 
a  steel  shaft  woald  admit  of  only  ls-89ft, 
although  the  diameter  to  resist  tension  need  be 
-only  -85  for  steel  to  1  f  or^ron.  When  the  bear- 
ings are  from  8ft.  to  10ft.  apart  it  ia  not  ad- 
Tisable to  nae  shafting  leas  than  2in.  In 
'diameter,  unless  for  the  last  length  of  a  line,  or 
where  the  machines  to  be  driren  are  of  the 
light  class,  such  as  knitting  and  sewing 
maohinea.  Even  in  cases  where  the  beams  are 
oaXy  lOft.  apart  it  is  well  tonsean  intermediate 
hanger  near  the  polley.if  any  Itu^  amonnt  of 

Gwer  is  to  be  token  o9.  If  light  shafting 
ids  to  "  buckling  "  and  it«  contingent  disad- 
Tautages,  it  is  certain  that  heavy  shafting  is  a 
great  evil  in  more  ways  than  one  :  as  in  other 
matters,  the  happy  mean  is  the  desideratum. 
In  the  conrse  of  the  discussion  on  Ur.  Webber's 
paper,  Hr.  Oberlin  Smith  called  attention 
to  the  evil  of  too  slow  speed  in  machine 
■hope,  an  evil  recognised  and  remedied  in  this 
eonntry,  orpartsof  it,  some  years  ago.  It  does 
not  exist  so  mnch  in  cotton  mills,  for  in  oonoeo- 
tion  with  them  the  diameters  of  pallets .  and 
the  relative  speed  of  oonntenhafts  has  been 
worked  ant  with  mnch  elaboiateness,  as,  in- 
deed, was  necessary  to  attain  sucoess  in  the 
operations ;  but  in  machine  shops  the  shafting 
is  often  mnas  slow  as  IGO  or  100,  when  it  ought 
to  make  200  or  even  300  revolutions  per 
minntc.  One  gnat  factor,  says  Mr.  O.  Smith, 
in  frictional  resistanoe  is  the  straining  of  the 
belts,  and  if  we  run  slow,  and  have  to  put  on 
wide  belts,  they  suffer  more  strain  than  narrow 
belts,  which  latter  have  another  advanta^  in 
being  more  easily  shifted.  He  advocates 
faster  running,  counter-shafts  of  larjter 
diameter,  and  narrow  belta  run  at  a  quick 
rate.  In  some  factories  the  shafting  is 
of  steel  tubes  mounted  on  Qange  ends,  and 
in  that  cose  the  belts  are  often  taken  direct 
frem  the  shaft,  and  pulleys  dispensed  with ; 
but  unless  the  plan  is  very  carefully  carried 
ont  it  is  not  altogether  satisfactory.  Mr.  H. 
R.  Towne  says  that  the  Wheeler  and  Wilson 
'  Company  have  their  shafting  belted  without 
the  inti.>FVcntioU  of  putleya.  bat  he  thinks  that 
the  system  i.*  applicable  only  where  the  clasa 
of  machinery  employed  in  one  room  is  approii- 
.mately  uniform.  In  tbe  caiic  mentioned  the 
shafting  is  of  hollow  oast  iron.  l^in.  in  dia- 
.meter — the  shaft  is.  in  fact,  a  Viva,  pulley.  At 
.qome  places  where  hollow  shafting  has  been 
tried, no  much  has  been  broken  that  the  openers 
have  been  glad  to  replace  it  with  the  older- 
fashioned  solid  shafts ;  but  there  is  mnch  to  be 
said  for  hollow  work,  though  it  ia  not  so  im. 
portant  in  calculating  the  nuwer  required  for  a 
given  mill  as  a  just  apportionuleut  of  the  fric- 
tioBhl  reainttaicea. 


ON  THB   ADHESI7ENS3S  OF  SOUE 

UICEOBCOPICAL  CEMENTS. 

By  Pbop.  A.  B.  AUBRBT." 

IN  looking  over  the  literature  of  microscopy,  I 
have  often  wondered  why  no  teats  have  been 
made  of  the  comparative  odhcaiVEneeq  of  the 
fariou.'  cements  nsed.  Peraonal  experience  in  the 
i^se  of  cements  ia  undoubtedly  of  very  great  value, 
aeverthelesfl,  direct  experiment  may  often  be 
tqnally  useful  in  deciding  what  cement  to  use  for 
certain  purpose.  In  journale  aad  works  on 
ounting,  I  fonnd  so  many  more  or  less  conflicting 
■tements  that  I  decided,  as  soon  as  time  per- 
itted,  to  make  some  tsata  with  our  most  common 

For  this  purpose  I  cboie  metollia  oella,  having 

rif  '61  of  on  inehj  tfan*  offering  a  aurfsee  of  ad- 
a  equal  to  about  '22G2  of  a  aquaie  inch.    To 

calla  was  aoldered  a  loop  of  atrong  brass  wire  ; 

they  were  then  attached  with  the  cements  to  heavy 
-'is  slides,  and  pat  aside  to  harden  fur  oae 
idred  and  three  daya.  The  slidea  with  rings 
e  put  into  a  rigid  frame,  supporting  them  at 
both  ends,  and  a  hook,  with  a  deep  pan  attached, 
ivoB  slipped  into  the  loops  of  brasa  wit«.  Saud 
waa  cautiously  poured  into  the  pan,  and  when 
-    igb  hod  been   added  to  ocoaaion  the  breaking 


tTami  of  cttntW.        CojiHilion  of       Wl.ad-lii. 
ctmtnl.  Grammta, 

Hillsr'a  oaoQtoliouo 

.ement dry 6,140 

Bell'Bcemeot nearlydiy   4,620 

Cauada  balsam,  chlo- 

aomewhat  soft 4,0d7 

Lovett's  cement  ..,..,  dry B,8i0 


_og  a  oeme 
Gold  liia  (  Wmsor  and 

irtima) very  soft,  dry  only 

around  edges    ...     2,423 
Diaadved  marine  glne  nearly  dry 1,807 


rofor. 


By   rolling  Miller's  cement   1,000  we  have  the 
Allowing  table  representing  the  comparative  od- 


Canoda  balsam 

Lovett's  eement  ... 

Amerioon  atyrai ... 

King's  cement 

Goldaiie  


Zina  white  cement 241 

Gold  siie  would  nndonbtedly  have  stood  much 
igher  in  the  list  hsd  it  been  scfficiently  hardened. 
It  certainly  showed  considerable  tenacit/whsn  the 


dry  enongh  to  mske  the  results  sufGciently 
-^carate  for  comparison. 

R.  Miller's  caoutchouc  cement  is  of  English 
man uf suture,  and  ia  well  ceccimmended.  Having 
i)Dly  nsed  it  fur  a  short  time  1  oanaot  aay  mnch  in 
rerard  to  its  qualities  from  personal  obaervation. 

Bell'a  cement  is  said  to  be  a  solution  of  ahcllac 
in  alcohol.  It  has  olwaya  worked  well  in  my  bands 
for    glycerine,    camphor,  water,    and  soma  other 

Cnnsda  balsam  I  have  only  uaed  ae  a  mounting 
edium,  and  should  fear  that  it  might  became  too 
brittle  in  time  to  be  reliah" 


lughly  mixed, 

1  white  leiid  2  parts,  redles '" 

lithsrge  3  ports.      For   use    the   powde 


incly  powdered  white  leiid  2  ports,  r«dlefld2parts. 


rith  gold  aiie  to  the  consiatency  of  creom,  and  the 
etls  immediately  fastened  to  the  slidea.  They 
rill  be  found  quite  secure  in  two  weeks,  It  ia  the 
i^)^t  cement  I   know   of   for  liquiila  containing 


ting's  cement,  prepared  by  J.  D.  King,  Ciittngi 
y,  Msaa.,  I  have  found  l«  be  a  pleasant  eemeni 
ininh  moanti  with.  The  label  states  that  it  i: 
ri>ng  and  reliable  to  attach  colls  and  aecnre  fluiil 


._  sueb  that  1  considur  itor 

,  if  not  the  safest,  of  our  common  oemi 
CJella  made  many  years  ago,  which  have  i 
■onghly  handled,  »^uw  ua  tendency  to  erac 


Diaaolved  marine  glno  is  a  fusel 
alcohol)  sulotion  pnt  up  by  Robert 
Birmingham,  England.  The  label  > 
ii  "  very  good  for  fixing  cells,  or  mak 
troughs,  etc."  My  experience  with  it 
that  1  am  unable  to  Bay  onytfaiDg  addi 

The  line  white  cement  (beniolt 
gums)  was  prepared  by  Geo.  F.  H. 
Warren-street, Boston,  Woso.  I  like 
very  fvell  fur  dry  mounts,  but  have  oli 
the  habit  of  coveting  it  with  a  ring  el 

I  have  found  aaphalt  oement  aac 
black  so  brittle  that  I  did  not  teat  tJ» 
to  do  so  hereofter,  when  I  expect  to  si 


be  looked  upon  aa  comparative 
absolute  |  they  were  made  _  to  osaiii 
cements  in  o  comparative  list.  Todi 
absolute  adhesive  strength  of  a  eta 
number  of  testa  of  that  one  cement  w 
be  mode  under  variona  conditions, 
nraoent  too  little  time  at  command  to  i 
ted  a  aeries  of  experiments. 


Oroi 


SIZE  AND  SHAPE  07  LA 

SLIDES,  HounriKe,  a 

rpHE  liie  generally  adopted  for  a  t 
A  is  ajin.  square,  being  a  very  com 
with  ^in.  morgm,  whioh  give*  the  sigtil 
tore  9}iu.  squarel  By  •qnaie  I  meaat 
ouihion  shope — that  is,  square,  wid 
comers  rounded.  All  lautams  of  snir. 
are  fitted  wiUi  eendensen  of  4in.  ois 
thia  will  take  nioely  the  shape  above^L 
out  any  falling  off  at  the  comera,  tli-  ' 


1   I   I 


!  for 


the  opening  ^  the  E 
being  S}in.  If  the  lantern  Is  fitted 
deuaenof  3  |in.  diameter  only,  mub  ■ 
openings  can  only  be  nsed  fin  all  pinn 
one  is  satisfied  with  only  niall-sised  pi« 
regards  condensers  I  must  say  a  few  vig4 
many  of  the  modem  lanterns  fitted  wilk  a 
made  with  two  plono-oonvei  lenses,  moa 
their  convex  eidea  to  each  other,  anil  [iKt 
eurfacea  ontwards.  For  limeli^t  1  ■ 
condenser  of  this  kind  the  wont  1 
sible,  aa  it  ia  almost  impouiUi. 
centering  the  light  (aneeially  rt 
mixed  jetia  used,  where  the  Qght  emiaaa 
very,  small  apot  only),  to  get  a  perfecAl 
or  I  may  perhaps  make  myself  better  in 
I  oae  the  term  ■'  depth  of  foons  " ;  and  th 
ment  at  the  l%ht  raqnizai  to  be  so  uctni 
disc  is  not  perfectly  white.  Not  t«  if  a 
form  of  oompound  condenser  be  uscdi,  Bwi 
bi-oonvex  lens,  and  the  other  Imtff 
farm ;  and  when  monnted,  tlie  side  wkjd 
cove  beine  towards  the  light  and  tlu  M 
towardi  the  scieea,  a  oondenaer  uf  t^^ 
handi  always  gives  the  best  reaoltsnltB 
jet.  The  defect  to  which  I  have  nftiw 
firat-nsmed  condenser  ia  not  so  grest  iNj 
or  blow-throngh  jet  is  used,  ae  thenot'l 
tbe  lime  ia  much  larger  j  and  thedtleasi 
in  the  oil  lantern,  as  the  size  of  tba  bM' 
larger.  I  suppose  the  plano^ondeiuen  *| 
being  much  cliBaper,  To  reenme ;  M  i* 
takes,  the  moaki  ten  lantern  alidN  f  ■■ 
of  what  is  known  in  the  paper  «»*  •! 
paper— that  is,  paper  block  one  iid«  ■■J 
tbe  other,  the  black  aide  btiat  ijf 
words  the  film,  and  the  white  lidt  «^ 
cop  gloaa,  and  on  thia  white  sii8«'jj| 
the  name  of  the  subject  oan  bewriU*" 
and  ink.  The  white  side  ia  alee  "^^ 
aa  it  can  be  easily  seen  in  o  vecydoUHP] 
operator.  In  making  olidso  fur  oBiUnll 
ally  monut  them  in  (hia  way  ;  but  I  ita» 
elegant  way  is  to  use  moaki  bbcke''*^ 
and  write  the  title  in  while  wiilnp^l 
this,  get  a  botUe  of  Chinew  or  p«n»»J; 
which  can  be  obtained  at  anjini«"2 
empty  the  contents  into  o  moch  I"!",  j 
thin  down  with  woter,  atirriag  wdi  ™*^ 
atick  kept  for  that  purpose,  to  i  wt^*^ 
will  flew  in  on  ordinary  fine-poinii'J  P*3 
the  title  ia  long,  it  ia  beat  lo  u«  •  ^W'JS 
crow-quill  siie,  andiometimea  f*'''''^3 
pen ;  the  writing  is  then  quilt  «  <«5 
with  an  ordinary  pen  and  ink.  Tlitsajg 
oecaiionolly  stirred  or  ihoken  op.  "  ""1 
bcin'g  heavy  aoon  settle*.  .    J 

Whichever  system  of  muontiMB^ 
white  aide,  or  where  the  titlf  ii  "^ 
always  goes  to  the  light,  nnkas  i*«^ 
be  Been  by  the  oudiance  on  Hk  ^ 
sheet,  then  matters  are  revtrMLaH 
written  side  qf  the  slide  mill  P' 
sheet. 

Theahapeof  op«nii^(d  tta^ 
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the  aubjeot ;  im 


rally  be  found  tbe  best,  except  in 
iDces  where  there  ii  wmething  objeotionnblt 
le  curneri,  then  ■  eiroul*!  opening  m»y  be  M 
roTenient,  Or  take  tiie  lubject  (it  adittant 
scape  with  too  much  at  a  graaay  field  in  the 
ground,  the  ciraiUac  tbape  decid«lly  will  be  i 

Kiat  improvement ;  in  few  inaUinceB  nn  OT»J 
a  greatcc  impiovemeat  ■till,  bat  it  ia  all 
rding  to  the  aabjecta.     I   think  for  portroila 
iy»l  form  ii  far  superior  to  any  other. 
I  marrr  inatsnces,  Uia  ■qnue  ur  cnibion  (bape 
ot  BUitabld  to  the  lubject,  eipecially  where 
>a  have  to   be  made  f  rum  negatives  nut  taki 
Jiat  purpoae.    The  TJin.  by  oin.  lod  the  7ii 
tin.  size  negatix-ea,  are  moatly  very  unsuitable 
lOtraet  into  a  square  shape,  nnleai 

important  matter  andean  becutolf;  if 


of  the  E 


1.  In 


3at 


proportioi 
■.s,  the  aky  can  be  made  higher ; 
iat  country  scene,  then  the  sky 
will  give  a  better  representation  of 
irahy  country !  but  if  the  an'-----  "- 
iiuuji  BL-coery,  making  the  sky  highc 
I  the  effect  of  dwarfing  the  mountain 
Id  not  be  truthful,  which  I  think  will  be'readily 
intood,  just  the  aame  ua  in  mounting  an  urdi- 

portrait,  the  higher  the  lubjeot  ia  mounted 
^eihe  or  ahe  looka,  and  the  lower  thesbortei, 
it  ia  just  the  aiime  with  the  landscape  aubjecta 
re  alluded  to.  Many  pictures  are  entirely 
ed  by  iujudiciooa  mountmft,  whereas,  with  u 
I  care  and  taste,  their  value  would  be  greatly 
Jiced.  The  masks  I  uie  I  generally  pur-*-  - 
he  groan,  of  the  atandard  siiea,  taking  car 

are  accurately  cut  and  not  ont  of  tbe  c 
for  odd  sizes  t  have  a  lot  of  shapes  made  of 
■beet  brass,  3Jin.  square  outride,  with  the 
>ni  sized  openings,  using  the  Woodbory  cutter, 
ih  is  very  easy  to  use,  cutting  on  a  piece  of 
i-gla»s. 
\  to  the  binding  ot  alidea,  1  find  nothing  bettei 

thia  black  paper — not  the  ordinary  ao-oalled 
le-paper  that  is  generally  n«ed.  I  find  the 
cer  the  paper  the  more  caiUy  it  is  pushed  off. 
I  aware  that  many  use  gum  to  atiok  it  on  with. 
«olt  alwaya  use  paste,  wbjuh  I  hud  with  the 
paper  slioka  far  better  than  gam.  The  heat 
o  lantern  makes  tbe  gummed  paper  tumble  off 
glass,  whereas  it  has  no  effect  if  paste  is  used. 
nfc  I  have  mentioned  this  matter  before  in  a 
er  article  some  time  bock.  And  to  make  the 
ing  more  durable,  if  a  little  trouble  is  not  an 
it  and  the  thin  paper  is  used,  is  to  just  pass  b 
■Is'-hair  brushf  charged  with  ordinary  negative 
isb'  aver  the  paper,  whioh  makes  it  very  hard, 
will   stand   a  lot  of  rubbing  without  getting 


XLLIGBNCE  OF  TEE  ELEPHANT. 

0  Yean  in  the  Jungle,"' 


igcnce  of  the  i 


als  ot  douile  temperament, 

lestion,  the  moat  capable  of  being  taught,"  and 

loat  willing  tu  ob«y  after  he  has  been  ' 

irho  baa,  I  preaus 

ipean  lining,  shoi 

hUmind.     He  decla  .      .       .         _.,  _ 

very  mediocre  deicriptioii,"  and  alao  that  "  ile 
oing    facultie*   are  far  below  those    of    the 

and  puaaibly  other  animals.''  From  liiii 
,  which  I  Chink  is  due  to  Ihe  fact  that 
nilinrity  breeds  contempt,"  I  diner  very 
ly.  My  acquaiatonoa  with  tame  elephants 
created  in  my  mind  a  respect  fur  their 
lectnal  qualities  whioh  I  never  ouutd  have 
ired  in  any  other  way.  A  trained  dog  or  burse 
)h  a  rarity,  even  among  the  thonaands  of  their 
n,  that  it  is  considered  a  proper  object  to  ex- 

at  a  circus.  A  burse  whioh  will  promptly 
at  the  word  uf  command,  or  a  dog  that  will 
oi  stand  on  itj  htud  legi  when  told  to  do  so, 
Aidered  ouitc  acoomplbhed  ;  but  in  India  any 
Tained  elephant,  at  a  word  or  touch  from  hi^ 
T,  who  sita  netridc  hia  neck,  will  '^  band  up," 
•1,"    "speak"    (trumpet"),    ''salaai 


r  lift  a 


a  log,  or  drag  it  by 
„      .  its  teeth,     tfe  will 

lis  attendants,  or  attack  a  common 
r  with  fury.  I  think  1  am  safe  in  asserting 
there  are  in  India  tiMlay  scores  of  captive 
UiU  who  are  capable  of  performing  all  the 
«■  enumerated  above  ;  but,  of  course, 
are  many  which  are  not  so  intelligent, 
ast  with  this  the  performances  of  otir  moit 
igent  bleed  of  dogs,  the  poiater.    Even  when , 


young  and  trained  under  the  moat  favourable  i 
cumst^inceti,  they  are  at  best  bnt  capable  of  be: 
taught  a  few  things^  as  to  "go  on,"  to  "charge," 

£1  in  a  given  direction.and  retrieve.     The  eitre 
fficulty  uf  teaching  a  dog  anything  aftei 
paaseii   hia   pnppyhood   '-   —  ■— ■ "- 


^raally  aoknow- 
teugea  as  vj  aave  gjveu  rise  uj  the  familiar  pro 
verb,  "  It  ia  hard  to  teach  an  old  dog  new  trlcka. 
What  a  strong  contrast  is  seen  in  the  will 
"  koomeriah  "  elephant,  caught  when  he  was  about 
siity  years  old  (by  Mr.  Sanderson),  who  "w 
easily  managed  a  few  days  after  his  capture."  ( 
all  animals  in  the  world  what  other  would  have 

Suickly  learned  that  mind  is  superior  to  matti 
lat  man  is  master  of  tbe  dumb  brute,  or  wen 
have  Buccombcd  so  gracefully  to  the  inevitable  ? 


■'ELASTIC  LIMIT"  IN  METAL. 

THE  Hafinreriiiy  onJ  Miniiv  Jon'ual  raise 
question  whether  steel,  which  ia  becomine  bo 
popular  a  substitute  for  wrought  iron,  will,  wnen 
It  IS  subjected  to  continuous  strain  in  suspDnsion 
bridges  and  other  similar  structures,  do  as  well  i 
ironnas  proved  that  it  can.  Recent  teats  of  sei 
tions  from  the  cables  at  Fairmount  Park,  PhQi 
delphis,  and  at  Niagara  Falls  show  that  long  u» 
has  not  materially  changed  the  stmctore.  Th 
JaurHal  saya;  "It  ia  a  serious  question,  and  on 
which  time  only  can  completely  answer,  wbetbe 
iteel  atructurea  will  prove  as  uniformly  and  pei 

I  as  wrought  iroi  '  '  "'    ' 

vords,  whether  t 


'  steel  0 


iting  t< 


kttbi 


fibrous  tciture  referred  to  is  imparted  t«  wrought 
iron  by  the  presence  in  it  of  a  amall  proportion  of 
slag  from  the  puddling  furnace,  and  that  this  can  be 
secured  in  tbe  Bessemer  converter  alao  if  deaired. 
The  lo-iialled  Klei«-Iie!,t«urei,  carried  on  at 
Aveita  in  Sweden  for  several  yeare  past,  prodnaes 
an  aioluaively  soft  fibrous  iron  by  the  simple  de- 
vice of  pouring  Blag  and  iron  together  into  the 
ingot  mould.  This  requires,  however,  a  very  amalt 
charge  (usuaUy  not  more  than  half  a  ton),  and  i 
direct  pouring  from  the  converter,  without  the  in 
tervention  of  a  tudle,  which  wuuld  chill  the  alag.' 
The  eOecC  of  the  introduction  of  alag  would  aeen 
to  be  t«  retrace  the  stepa  nauaUy  taken  in  pro 
ducing  steel,  vii.,  toseparate  the  iron  from  its  im 
puritiea,  and  then  to  add  deSnite  quantitiea  u: 
carbon  and  such  other  ingredients  as  are  found  ti 
neutralise  the  effects  of  certain  impurities  not  fully 
removed.  The  most  intelligent  engineers,  after 
ascertaining  by  exhaustive  physical  tests  what  they 
need,  preaent  their  "  requirements  "  ia  the  iron 
and  steel  mnkera,  whose  practical  experience  and 
science  giude  them  in  the  protracted  metallurgicnl 
experiments  necessary  to  hnd  the  eiact  process  re- 
quired. Tbe  ei^neer  verifies  the  product  by 
farther  testa,  and  by  practical  use  may  find  that 
his  "  requirement  "  needs  fnithet  roodiScations 
As  a  lesnlt  of  all  thia  care,  some  degree 
of  certaioty  is  seoored  as  to  what  the 
material  may  be  eipected  to  do.  No  doubt 
the     chemioal    compositii  *      -■  «  i 

at  Avaata  was  known,  and 
known  want  in  the  iron,  and  thus  the  result 
arrived  at  waB  one  which  had  been  definitely  and 
intelligently  songht.  An  important  factor  in 
selecting  material  for  the.  cables  of  anapension 
bridges  la  its  "tme  elastic  limit."  By  this  term 
we  mean  the  percentage  of  the  total  strength  oi 
the  material  which  it  eau  eiert  continuously  with- 
out losing  its  resilience — iji,,  its  power  to  resume 
its  former  shape  aud  position  when  atress  ia  re- 
moved. Now,  in  the  case  particularly  of  steel 
wire  as  commonly  fnmiahed  in  aplral  coils,  thi 
curve  put  into  the  wire  in  the  proeesa  of  manu 
facture  seriously  diminishes  this  available  sus- 
taining power.     For  it  ia  evident  that  it  would  be 


irm  or  a  great  crowd  of  people   ahould   load  a 

idge  beyond  tiiia  limit,  when  tbe   extra  weight 

a  removed  the  cables  conld  not  bring  the  bridge 

back  to  its  normal  place,  and  the  result  wuuld  be  a 

periuanent  flattening  and  weaketiing  nf  the  arch. 

By  a  procossinventedaniipatentedby  Col.  Paine, 

e  wire  in  the  New  York  .ind  Brooklyn  bridge  was 

fumiabcd>[rai;;ilinatead  of  curved.  Now,  if  a  abort 

piece  of  common  steel  wire  ia  taken  from  tbe  coil, 

and  pulled  toward  a  straight  position,  and  then 

released,  it  springs  back  into  its  former  onrve ;  but 

'  piece  at  the  straights  furnished  wire  that 

into    this    bridge    is    bent,   and   then 

_ ,  _t  springs  back  toward  its  straight  posi- 

tion.  It  is  casv  to  see  that  it  a  curved  wire  ia 
polled  atraight  there  must  occur  a  distention  of  tbe 
particles  on  the  inside  of  the  curve  and  a  com- 
pression of  those  oD  the  uataide.  The  inside  is  in 
fact  strained  past  its  elastic  limit  before  any  atreea 
ipon   the  outside.    Hf""    -"--  '*■ — --- 


In  the  case  of  curved  steel  wire  pulled  straight 
its  ultimate  strength  was  found  to  be  only  aboni 
KO  per  cent,  that  of  similar  wire  furnished  straight 
by  thia  process.  The  superior  ductility  ot  iron  wire 
in  some  measnre  oompenaates  for  the  distension  of 
the  particles  on  tbe  inside  of  the  curve,  and  that 
ia  a  reason  why  it  has  beretufore  been  used  for 
suspension  bridges.  But  with  straight  steel  wire 
there  is  no  such  distinction,  and  its  entire  elaatio 
limit  ia  available.  Thia  elastic  limit  is '  66 
per  cent,  of  the  ultimate  strength,  and,  besides, 
that  ultimate  Btrength  is  10  per  cent,  greater  thud 
that  of  similar  onrved  wire.  Thus,  if  we  have  a 
carved  steel  wire  large  enough  to  sustain  l,00U1b. 

those  in  this  bridge,  will  hold  up  l.ltKilb.,  and  Gli 
per  cent,  of  this    1,1 1)01  b.  =  7Mb.    Tbe  elastic 

since  any  atress  that  will  cause  it  to  reach  astraigbt 
line  is  beyond  the  elastic  limit  of  the  inside  of  its 
sectional  area.  That  ot  curved  iron  wire  has  been 
estimated  at  40  per  cent,  of  its  ultimate  strengtb, 
which  is  about  half  the  ultimate  strength  of  curved 
steel  wire — that  is,  it  would  be  unsafe  to  put  more 
than  ^0  per  cent,  of  bOOIb.— or  SOOIb.— upon  a 
onrvsd  iron  wire  when  a  straight  steel  one  can  ans- 
tain  7201b.  without  injury.  In  tbe  Yew  York  and 
Brooklyn  bridge   tbe  cost  of   a  sufficient * 


J   2(Kl,0l 


Sension  bridges  would  have  be — 
oUars  greater  than  that  uf  the  atraisht  steel 
whioh  wae  used.  At  S  per  cent.,  this  effects  an 
annual  saving  in  interest  of  10,000dolB.  There 
moat,  too,  be  a  consideraUe  saving  in  the  current 
eipense  for  painting  and  care,  t«  say  nothing  of  the 
more  neat  and  elegant  appearance  ot  tbe  less  bulky 
steeL  And  as  the  whole  area  of  the  section  of 
these  wires  is  subjected  to  an  even  strain  that  ii 
always  far  within  tbe  elastic  limit,  there  it  no 
danger  of  a  change  of  structure  under  that  Btrcss. 

It  is  highly  probable — although  Col.  Paine  has 
been  too  busy  to  work  np  the  matter— that  piano 
wire  made  in  tbis  straight  method  could  be  drawn 
up  to  and  kept  at  pitch,  without  approaching  verj 
near  the  elastic  limit.  In  that  case  nut  only  would 
pianos  seldom  if  ever  require  tuning,  but  jirobably 
all  along  the  tone  would  be  more  satufaetorv.. 
And  there  would  not  be  tbuse  exasperating  periods 
the   pitch    ia  not  quite  perfect,  hut  yet  i* 


FUEL  ECONOMY  OF  LOCOMOTIVES.' 

IN  a  recent  French  wnrk  on  American  railroad! 
(■■  Les  Chemins  de  Fer  en  Amerique,"  by  La- 
voinne  and  Puntien),  is  a  statement,  of  which  the 
following  is  tbe  substance  ;  "  Thestylc  of  constroc- 
tion  peculiar  to  American  locomotives  is  not  calcu- 
lated to  reduce  the  fuel  consumption  ti.  that  ol 
European  locomotives.     The  small  proportion  of 


irge  gi 


cylindera  ia  to  obtain  the 
be  steam.     Conseqr— ''■■  -' 


work 
I  surprising 


_ otafilb.o^coalperli 

mile  is  not  considered  low  in  France  American 
looomotivea  still  average  about  iClb."  This  led  the 
writer  to  make  a  few  compariaona  between  average 
bituminous  cool  passenger  engines  in  this  country 
and  those  used  in  Prance  and  England,  omitting  ali  of 
the  special  forms  ot  builera  and  engines  which  are  in 

a  few  of  our  railroads,  but  which  are  not 

^--  —  general  use.  These  compariaona  are  now 
called  to  mind  by  an  article  which  has  recently 
ippeared  in  technical  papers,  in  which  variouj 
ihanges,  and  some  of  them  startling  ones,  are  re- 
ommended  as  the  necoaaary  means  by  which  to  - 
iroduce  an  efficient  looomutive. 

Now,  tho  writer  beliovea  that  there  ia  uiv 
kiabtedly  much  room  for  improvement  in  some  ■ 
classes  uf  engines,  but  also  that  as  high  an  effi- 
liency  can  be  and  is  obtained  by  caref ol  firmg,  from 
lome  American  engines  now  in  nse,  as  from  any 
jimple  foreign  locomotives.  And,  further,  that 
the  immediate  caoaes  which  result  in  a  bieb 
lumption  of  coal  are  simiJy  overworlc, 
ig,  and  insufficieut  boiler  power  for  tho 


added  without  necessarily  remodelling  the  wbula 
maohine. 

irwork,  it  is  well  known  that  there  ar« 
locomotives  in  all  parts  ^f  the  country  which, 
ipparently  intended  for  the  slow  speede  of  a  tew 
years  ago,  are  now  forced  beyond  all  region  of 
-;onomy  to  haul  trains  at  a  speed  of  60  miles  per 
out  or  over.  When  weconaider  that,tor  example, 
16  X  i\  engine,  with  B3ui.  drivers,  has  at  the 
bove  speed  a  mean  piston  apccd  of  l.OSuft.  per 
linute,  compared  with  a  piston  speed  of  8ti2f  t,  per 


calculating  the  load  Uiat  can  wtel'j  ^  f'^t  'u^iua  "it..\ 


•  ij'Si'A.t..T.."«aa™'^*-'" 
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iif  I,  mull  lioiler  und  i:aM  gr^Ca  aiea,  do  one  cm 
dunlit  the  overwork. 

In  TCganl  ui  rirelr^-;:  firjr.^.  irhilc  it  i*  liy  n  • 
meiDa  in  euy  nutter  tu  |irev«nt  eicitpe  of  Meant 
■:  the  utity  nlre.  I:  it  vvideEt  w  iny  iiWtver 
that  mucb  tteam.  and  iN>n*ei|DenIIv  much  vtal,  in 
thus  waited  daily  uu  uiuy  ruidj!  Thccauxi  u 
I>r>l>aU^  tu  he  found  in  the  fait  that  in  many  caie; 
the  engueet  and  fin-ann  have  very  little,  if  any. 


■'•sJ^ 


In  regard  to  the  lelhth'e  piM{p<rtiiinii  ut  cjlindrrii 
and  builen.  it  «^iilJ  aeem  thu  the  impurtauce  •  >f 
tli^ir  relative  aizc  h,  lou  uftcn  nniln-ei>tiinite(l. 
FurcDmparii>on.  take  ('iV  an  .Vmvrican  tvpe.  Kin. 
l>}'£4fD.eO)iinc,irmii;;in.  driver's  and  |fi).aruria. 
Lyoni.  and  UcditMrjuicin  exiinwa  liiciinuitive. 
having  eylind«n  llt-'iii.  by  £)i-in.  und  '(^7iD.drivcrp. 
HnppoM)  each  tii  Uv  runnins  hu  thit  the  cvljaderi 
are  lo  be  half-filled  irith  fteam  fr'ini  the  ln'iilen  nl 
*i-h  ttroke.  and  «in.ider  the  nn'Jibi-r  of  cubic 
fet-t  of  netm  requircii  by  encli  lo  rv.a  u  inilv.    Tiiir 

The  MMund  it'inifc*  i,2":;  i-iliio  t'eet,  but  the 
Uiilen  an  hi  prupurti-ino-I  th  it  while  la)  re'iuirp> 
abi>3t  1 17  cubl')  feet  '>f  >tea:n  per  «<iuare  tout  of 
fTite.  and  111  cubic  f< -jt  per  ^-inare  f>iiit  'if  heatins 
surface.  (A)  Mqnim  ',iit  M  and  l"')  cnbie  feet 
rc'pectively.  The  av-rasi-  r*jnin  <rf  tlip  cmnpari- 
■■m  refcnnl  to  ■bovi'.  while  nut  dilf*rin^  >.<  much 
a>  the  two  enginew  ill-!  ment  iimvl.  «howeil  thnt  we 
nnuire  of  our  ordin.  r;.-  iiitnmon''  coal  pa«»enger 
ciimpaKKl    with    iiDiple    French  and 
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Lllish  engine*  dninj^the  ■amerla.'.'  'if  work,  fro 

Nl  yuarc  foot  (if  grutc    '"■ " 

.n  French,  anil  i  per 


Kiiaarefoot  <if  grutc.  IS  per  ecu  I 

French,  anil  i  per  cent,  mnre  tnan  c.ngiii>D. 

Eractiee  demands :  and  froai  eurh  nqiiare  foot  of 
eating  •urtace  2l'  yti  cpnt.  m'ire  *trani  than 
French,   anil    IT    per    c?nt.    iii'ite    ihjn    Kngli»h, 

In  Cheie  e-impariton-,  thj  nveM^  remits  tor  the 
Itiiien.  taken  iip»it  f  r  -v.:  th?  engiDei.  lia  n'lt  varv 
wi  ivly.  The  rjlini  of  vi:  d  heating  unrfiipp  to 
nte  stirfM.-a  were  alH.ut  ''-T  tn  I  f-ir  the  foreign 
bi-Ji.-n.anil  iSt  to  I  ior  the  Americiin  ;  thoM  uf 
ti'.il  heating  unifare  Z"  direct  (firelii>i)  hciline 
lurfaee  were,  approxim.iitlv.  I'  ti>  1  i<>r  French, 
i:  ;u  I  fur  Kngl&h,  uni  !f'''  tu  I  for  Ami-ricati ' 
while  the : 


ind 


I    1    i 


'    unie 


1:  wi>nld  appear  that  wc  make  up  in  diri-et- 
sar&ce  wMt  in  ludt  bj'  Ist^er  and  jhorier 
Ail  of  the  above  fi;[ii;i.'i  f'h'iuld  be  accejiti 
•.Kne  allowance,  fi>r.  :il>hii;igh  they  repni 
appaienily  fail  averag-^.  the  number  of  locai 
ej^sidcHd  wai  »midl.  It  :■■  true  that  many  of  our 
ljte«tlociiinotive.arebrin_'irttt<r  proportioned  than 
ik'oe  cuntidered:  ai:d  wi::i  pmportionately  larger 
iuilen.  hu^  driving  wheeU  l^  high  apecdi,  aiul 
g;e.>ieT  b-iiler  pie^iire.  l'.iey  ate  (.howing  a  corre- 
kp-iniin;  economy,  i.i  ni;;--t  be  cipected.  But  the 
ia;..riiy  of  paa'cnger  c.-.^jiac.  in  r.iB  are  of  ;.b.mi 
the  propottioQi  hue  gi\t:t.  and.  wh,it  u  minrv  to  be 
regretted,  more  have  berii  recently  bailt,  Whilv 
it  cannot  be  iaiil  that  master  mechanics  are  anpro- 
gceseive,  for  to  nant  uf  them  we  are  indebted  f'lr 
nearly  all  uf  thi?  practical  Improvemenia  in  Iolm- 
m^ivra  of  all  elait^cF.  there  (till  teenu  to  bo  a  dU- 
inclination  on  the  part  of  m.iay  to  adopt  improve- 
ment* whii-h  h:tv«  been  tettei  and  approved  by 

The  writer  coaclodea  that  the  average  Americ.ia 
piaatnger  engine  cm  be  made  more  economical  by 
a  more  ready  adoption  of  appiianee*  which  have 
been  proved  to  wurk  nell ;  ),v  proportiuning  boileri 
with  more  regard  t..  ihe  amJunt  of  ateam  they  will 
be  required  to  f  urn  ii-h  ;  by  a  sv.tem  of  praniir — 
which  will  «ave  coal  dire.-: ly.  bv  giving  the  &rei 
a  lubiiancial  reaiiin  f.-r  a'aring  it,  or  by  a  bl 
bicic  to  Mve  fval  iiy  atiliiing  ^e  watte  from 
aifetv-ralve;  by  an  ii.reise  of  boiler  preuuru 
ami  b  V  adoplinic  a  vjI  ve-ge  ir  which  will  give  at  earj; 
CBt-on*  a  BMid  diagra:u.  >umf«ted  with  the  thni 
ictical  card.  ^Yheu  ihie  it^  done,  it  tvill  be  tinii 
enough  to  figure  on  eomp.-iindiDg. 


'■All  About  Mnamonica ''  is  the  title  of 
l;-.Ce  work  by  A.  E.  Middli^tOB.  pabliihed  I 
Simpkin,  Marihall.  and  Co..  which  may  be  coi 
mended  to  the  attention  i..f  thow  who  aie'de>itaus 
diMMvcringthciecTcItof  the  *- memory i^vnenu." 
contaioj  >ii  chapter',  .'lhJ  in  Ita  iban  (tU  paetf 
Ur.  Middletoa  hu  contrived  i,i  tell  ua  all  that  i 
worth  uying  ^^l-mt  the  -u'ljed.  treating  it  froi 
the  historical  ^nd  pmcii.-al  |>oint«  uf  view,  aii  Wv. 
at  from  the  utilitarian. 

Ix  iriffle  experimenii  with  I.ecianchi- batteries 
Dr.  Emil  B.*ttc!,er  u«J  ;  ■-  the  negative  element 


.V.jierci 


tufni 


-.-!.  of'l 

ind  -■)  per  cent,  of  (■i 


.ombined  undn- 
ji^uj-ui/c-  jw'ure  or  j.~.i.'  atmosphere*.  Tl 
Ojmeaaima  of  the  plaxn  were  linn,  long.  4-ic: 
w"».  ami  ;?i;fli,  thick. 


bpis-iolh    pnt'ui 


.  -  III 


E  Dec.  - 


Rcverat  cometiaredne  to  pay  their  periodical 

viriit?  thin  year.    That  of  Pone,  discovered  in 

ISID.  and  reditcovercil  by  Winnecke  in   IM.-.ti, 

a  period  of  abont  .''.*>  ycan>.  and  yi!s»  last 

1  in  IS7.'  :  it  was  dun  in   IS'^n.  but  waa  not 

oliiervod.    A  ^^ma!l  comet  with  a  similar  perinl. 

discovered  by  Tempe!  in  INHlt.  and  sin™  \>m 

'.  genemlly  known  aa  Svrif  c'a  comet,  i«  also 

,  but  will  be  in  an  unfaroarable  position  for 

obiKrving.      Olbers'ri    comet   of    1h|j    eboold 

retam  to  perihelion  in  the  end  of  the  prc^nt 

year,  as  its  period  is  about  71-3  yeard. 

51.  Perrotin's  amall  planet  (N"o.  2."i2).  dis- 
covered by  him  on  Oct.  1 1  last  at  Kice,  has  been 
named  Clementina. 

The  repori  of  the  SuiKrintenden:  of  the 
VtiiWd  States  Naval  Observatory  for  the  year 
ending  June  3<i,  I '*.''.">.  has  been  received.  After 
detailing'  the  work  accomplished,  and  giving 
an  account  of  the  ntatc  of  the  inatmments  and 
lather  appurtenances  of  the  eaCablii>hment. 
Commodore  Belknap  ui};es  the  siieedy  removal 
of  the  oli.iervaiory  to  the  new  site  which  was 
purcbaslMl  for  the  pnrpO(«  in  1?,'>1,  and  renewa 
the  KDggcition  that  a  "  board  of  vi^itoif."  com- 
poiied  of  competent  persons,  ahoald  lie  appointed 
to  annually  vidit  the  institution,  and  make 
■'  recommendation<i."  It  is  Bngge»t«d  that  the 
beat  constiimion  of  such  a  board  would 
he  a  commiiiee  of  Cougrc^:!.  acting  in 
conja notion  with  a  number  of  gentlemen 
of  well-known  nttainmentri  and  authority  in 
the  scientific  world.  It  will  probably  :'urprise 
many  in  this  country  to  learn  that  during  the 
year  1.4ij.s  vL-itorH  were  reconled.  and  1.137 
permits  were  issued  fomight  visitors,  for  whose 
accommodaiion  the  small  equatorcal  (viiiin,)  is 
«et  apart.  The  record^  kep:  by  oli^erven  show 
that  only  one  night  in  eight  is  good  for  ob- 
ivrving.  while  an  exceptionally  good  night 
cannot  be  reckoned  upon  much  ofvener  than 

According  to  M.  Egoroff.  as  he  explained  to 
the  Academy  of  Science?.  Pari",  the  origin  of 
the  telluric  bands  in  the  tKirtion  A — *  of  the 
solar  ppect-um  ii  oxygen  and  water-vajwnr  re- 
siK'ctivi.'ly  :  th;:.-'.  he  says,  that  \if<  liands  dis- 
iribated  in  tqaal  proinrlinnb  and  identically 
in  groups  A.  B.  and  a  depend  on  the  oxygen, 
the  others  being  due  to  the  vapour  of  water. 

Mr.  E.  J.  Stone,  the  Radclide  Observer, 
describes  the  appearance  of  a  fine  halo  with 
mock  sune.  as  seen  at  Ihe  Ra<lcliffa  Observatory 
on  Dec.  IIi>.  Measurements  of  the  vertical  radii 
of  the  first  circle  gave  2^'  24',  while  the  angular 
distance  between  the  tme  and  mock  sons  was 
•1-i'  :))>.  The  radins  of  the  i>econd  circle  was 
rather  difficult  to  determine,  bat  the  mean  of 
several  mpa.iutes  pnvc  4ii'  4'i'.  The  inverted 
Jie  vertices  of  the  two  circles  were 
en.  The  zenith  distance  of  the  sun'ii 
IS  nearly   7."'  at   the   time  of  the  ob. 


the  death,  on  the  3ist 
nit.,  of  Mr,  W.  Wray,  the  well-known  optician 
and  telescope  rwker.  Mr.  IV  ray  was  seizeil  with 
apoplexy  on  Christmas  momini;.  and  died  on 
Sew  Year's  Eve.  al  his  rei^iilence  at  Ilighgate, 
agetl  .'.7  years.  The  buniness  will  be  carried  on 
as  heretofore  by  3Ir.  Tumbull.  the  brother-in- 
law  of  the  deceased,  in  conjunction  with  Mr, 
Wrays  two  son*. 

The  death  is  unnouncnt  of  the  Rev.  Thomas 
John  Main,  formerly  Fellow  of  St.  John's  Col- 
lege. Cambridge,  and  for  thirty-four  vears  Pro- 
fessor of  ^L■^thematics  ia  the  Roj-al  Xaval  Col- 
lege, Portsmouth. 

Dr.  Gantsch.  the  new  Jlinister  ot  Public  In- 
struction in  Austria,  has  prohibited  the  use  of 
paper  with  square  or  diagonal  ruled  lines  in  all 
public  schools,  on  the  grouiul  that  such  paper 
injon's  the  eyesij-ht.  lu  future,  if  ruled  [uper 
I  mu^t  be  used,  the  lines  must  lie  straight. 

Ttdlwaj  men  w*.  \t.  o>vv«tkn.  tiesWd  for 


the  shades  nsetl  in  the  wool  are  n^r 
tlngnisheil  by  bncli  ligbt.  The  te 
itool  skeins  should  certainly  be  m 
light,  supplement«<l  Ity  eiamlnatio 
lantern  and  coloureil  glasses. 
In  tha  December  number  of  the 
'himir  ct  ih  rks'liUi-  31.  A.  CrovB, 
ciences  at  Moutpelier.  has  a  pa. 
Compamison  photometrique  des 
Teinies  differemeB."  which  shouM 
interest  in  connection  with  milwa; 
A  Mries  of  exporimentd  was  ma 
improved  wBt«r-cartriil[;e  invent 
Jliles  Settle  in  some  of  tho  most  & 
the  North  StaffonUkirc  district  lai 
this  cartridge  tlie  rhnrge  is  said 
pletelv  snrronndod  by  water,  ami 
[hat  t^e  flame  is  rhoronghly  extin 
mediately  aftor  tho  chartrc  is  3p 
]ierimenta  were  ihorciujhly  sue 
^hots  bringing  down  the  ciial.  n! 
rlighteitt  indication  of  tlame  folli 
ptoeioD.  In  the  course  of  the  i 
"  blowu-out  "  shot  occtirrcti.  an  inc: 
in  such  a  mine,  aod  with  an  ordinal 
ironld  in  all  probability  have  ca 

cartridge  there  wa«  no  spjiearancc 
tho  "  blowing  ont "  of  tho  charp. 
eluding  eiperimenta  were  the  liriii: 
cartridge  and  of  on  ordinary  powd 
iu  bags  of  coal-dudt  on  the  pit  liani 
ixplosion  of  the  water-cartridge  d 
(LispctKed  in  a  cloud.  tniKed  with  ?!< 
the  |iowder-cartridge  fired  the  e 
arose  in    a  sheet  of   Same,  and  ui' 

The  numtioT  of  a]>plications  f 
during  the  year  ending  Dec. :( 1 , 1  >■>.' 
to  IS.litl,  beinga  deorease  on  the  j>: 
of  l,iwii.  The  Hoard  of  Trude  hav, 
3  committee,  connisting' of  the  Earlo. 
and  Balcarres,  Sir  Farrer  Ilerschcll, 
H.de  Worms,  M,P.,  to  inquire  into  tb 
(if  tho  Patient  Office,  nnder  the  ic 
Thii  committee  will  discover  ^m 
ourious  results  :  for  instance,  tbey 
[hat  the  cost  of  ''  examination."  as  i; 
absorbs  nearly  the  whole  of  the  iniiil 

On  Thursday  last  week.  Prof.  W.  H 
lUrcctor  of  the  Natural  History  Mu-en 
lecture  on  "  Horses  of  the  Post  and  P^. 
ihe  London  Institution,  in  the  coni^  ■ 
he  said  that  one  of  the  earliest  knim: 
of  the  horse  was  the  tapir,  which  >i 
interesting  animal,  and  had  from  die:: 
the  tertiary  period  remained  unchanp 
especially  interesting  branch  of  thf 
group  was  that  to  which  the  horse  b 
nnd  that  family  was  the  one  which  hx 
gone  the  greatest  modificatioiu  i- 
ancestors.  'Die  points  in  which  Ibcb 
{fiadually  changed  was  a  great  incm* 
;ind  especially  m  the  length  of  the  a 
,;ertain  alterations  iu  the  stmctun'of  tiK 
liut  mainly  in  two  points — vii..  i1m» 
The  feet.  Both  these  changes  bad  1* 
I  (need  by  adapting  the  horne  to  it> 
oonditioua  of  life.  There  was  veij  iitd 
hut  that  our  domestic  horse  teas  derin 
the  wild  horse  of  Europe  and  Asia.  bU 
not  possible  to  say  at  what  time  it 
domesticated. 

Tho  preliminary  work  for  the  co:itB 
Ceylon  with  the  triangulatioa  of  l^iii 
going  on.  the  progress  being  slow  onif 
necessity  for  economy  in  Ceylon.  diraWf' 
stakes  being  snbsdtnted  for  miuar^i 
except  where  tho  lotter  are  a** 
necessary. 

The  Post  Offioe  authorities  of  Tia 
Pejth  have  decided  to  uiilLie  tiif  v- 
wire  between  the  two  oilie«  fw  » 
purposes.  The  distance  is  171  trui^ 
experiment  will,  therefore,  he  n™ 
much  interest. 

Mellard  Seade's  prpsideatiil  iJI 


I  oolouT-vi 


the  Liverpool  Geolotfical  ^ocieP  ■ 
printed  in  sepkiate  loim,  and  •Wr 
■geologists.    He  diioiusea  the  wiyi>*^ 


sepkiate 
He  diaoi 
amount   ot  minnal 

.    .     tlantic  is  distii" 

[hat  deposits  thousands  o\ 


,a \iv nieaiia ot  \.^^veO.-«a[i\.«V»iLs\Wi'ai  Vaid  down  t 
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p.  S.«j.  ni  ■■».  (M).  Bai  uigle  (liooJd  be 
diminiihcd  by  t^Cf. 

P.  an.  B'l  pur.  ^or  XlXh.  Sa-fim.  read  XlXh. 
N-Om. 

P.  383.  M  BuitUriL  The  IGnug.  ia  tH,  S14-5°  ; 
SM\    Error  in  tim. 

P.  M7.  >  SoaipiL    i)(/(  "  De  >iid  otben." 

F.  894.  «■  9>  T.nri.    JWt  "  f." 

P.S9a.  Ill  Taiiri.    j44'i  ReOilinnr  motion. 

P.  S9S,  P.  IV.  2i7.    Jbr  7r  rM:i  MT'.    BfTor 


P.  va. . 


Uni 


Mmi.       Klein     ind     Webtri 


_.     .     _ Mmi,       1 

penodicsl  tednm  probaUj  ■! 

P.  VA.  P.  XI.  Ml.  iJri*  "Bngelmsnn"  to 
•"IM."  Tnaipoae  "["  from  before  "  ISmg."  to 
before  "  mined. 

P.  412.  >  Viiginii.    /br-aSg-S"  rm-/  1586=. 

P.4H.  P.Xni.S5.  AJd,"Ba52-5:«-6',l881; 
<owiDg  to  pjn.  of  A." 
_   P.413.  P.   XX.  113.     For ii- read  ii-« .     Error 

Daoember  .1]«t.  E.  Sadler. 


XB-OBSBBTATION  OF  A  CATAI.OQUB 
OF  BSD  AUD  OBANOE  STABS  WITH 
A  17i  BBFLBCTOB. 

[25184.]— Is  tbe  third  ToL  of  the  Jmrwil  of  the 
L.  A.  H..  p.  S3,  will  be  found  i  cstaliwiie  of  aome 
Hew  red  or  oruige  atari  detected  with  the  ain. 
eqaatorcal.  While  Btreeping  over  the  aune  psrt  of 
the  bcarena  with  tbe  171  Calrer  eqnatorent  the 
nvater  part  of  theae  have  been  re-obaerved,  and 
ii-  -jj.,i — I  .1. ,; —  jij^j,   ^   ^    intoresL 


the  additional  obaerral 
The  poirer  lued  waa  TO. 

3.    Deo.  13.    7-j  orange  red 


:0R'. 


7-0     orange,    0'.     Dec.    13.    80 


7.    Nov.  6.    7-0 


8.  ho».  S,  7-0  orange  red,  OR,  Tery  fine, 
■everal  obMrntjona.  lliia  itar  seema  decidedlj 
variable  between  7-0  and  8-5.  It  was  observed  on 
■tTeral  ooeaaions  by  Rev,  T.  W.  Webb,  and  the 
(allowiag  are  all  the  obaerrationa  I  know  of;— 

1871,  March  27,  Orange  red,  7-0.  Webb  nnpnb- 
lisbed  obaemtion, 

187S,  Feb.  2.     Orange  mhy.  7-J. 
18dj,  Feb,  IJ.     Pale  mbv.  8'/>  T  . 
18S3,  Feb.  15.    Ruby  O  tl',  8-0. 
1880,  Feb.  37.     Fine  orange  red,  9-5.    Eapin. 
„    Harsh  7.     Fine  red  orange,  80.         „ 
„    Sot.  a.    Orange  red,  T-0. 

9.  1-n,  orange  red,  bnt  not  deep.  Several  ob- 
■ervatinu  in  December,  lS8a.  Thi*  lUr  ia  No.  Ill 
«f  a  liat  of  r«l  aUn  eiven  by  me  in  "  B.H.'of  Feb. 
S3,  1878.  It  waa  obaerred  by  Mr.  Webb,  1874. 
March  13,  pale  orange  raby,  7-0;  and  again,  1H8:I, 
Feb.  6,  pale  orange  mby,  8-3. 

1 1.    Nov.  6.    8"3,  orange  red ;    Dec.  H,  barely 


11.  Dee.13.    8-3,  orange  red,  OR'. 

12.  Dec.  13.    7-0,  barely  orange. 
The  fiiUowiog  are  my  placea  for  bhii 


13. 


{1W5)l 

L.AJS.  J-mmal,  VI,  frS  -  5-1.1 
Dec.  B.    fn  -  S-4n,  Orange. 
""    -  "  -  8-0.    Orange. 

'""      Orange  O' 


Dec  IS,  M  - 


15,  Dec  13.    7i). 

16,  D«J.  13.     7-S.    Barefy  Orange. 

IB.    Dee.13.    fi-i.     Orange-red  =  0R>. 

20.  Dee.  10,  8-S.  Orange-red  OR.  Declina- 
tion 3' 3-4  & 

!j.    Dec.  18,    7-J.    Orange-red,  OE'. 

*j.    Deo.  IC.    8-0.     Orange.  O'. 

3T.    Dec.    4.    8-0.     Pale-red,  R'. 

28.    Dee.  IB.    75.    OranRe-red.  OR'. 

30.  Deo.  +.  7-j.  Reddi.h.  Doo  li;,  Oranoc- 
led,  OH'.    Probably  variaUe. 

It  will  be  noticed  on  camparing  these  oh'erva- 
tiona  with  thiwc  in  the  original  catalogue,  that  the 
luga  aperture  seema  to  ahow  the  atari  of  a 
lighter  tint.  Bnt,  of  late,  I  have  made  obaerrationi 
a&nuat  every  line  night  of  one  or  other  of  the 
following  atara:  — u  Cygni,  i,  Cygni,  (}  63.'i. 
T  C»iaiopei«,  T  Cancri,  Theae  atara  are  all  red  of 
the  first  cU»>,  and  ao  the  atandard  of  red  baa  been 
railed  in  tbe  revision  of  the  catali 

The   colonr  of  ti  Orioi  ' 
dianppointing  Ihia  maiioinm.     1  trnst  ahortly  I 
live  a  second  ontalogue  of   red  and  oraogo  ata: 
delected  while  sweeping  with  tbe  17J  reflector. 
T.  S,  Bspin. 

a.n. 


is*" 

Theei 


43  minntea,  and  with  f  anrteen  ooache*. 

-w  milei  to  Feterborongh  oceapied  only  46  minctea. 
Bnt  with  the  2  pjn.  down  MancfaeMer  exprtia 

1  j^j  ^pjj  miles  an  honrj  in 

;  Engine  So.  93,  witli  aii 


coachet. 

I  may  add  that  another  time  on  the  tiain  I 
named  with  the  aame  nnmber  of  coaches,  a 
Ho.  ii2,  the  mn  Irjoi  King'a-croiiB  to  Uitcbin. 
milea,  waa  done  in  36  minatei.  inclnding  the  uci 
of  the  12]  mile  bank  to  Potura  Bar  fpaased 
im  minntei)  and  the  six  mile  bank  to  Woobi 
Green. 

Wellington,  N.Z, 


(2,il8fl.] —  Whatever  Mr.  Steell  (in  letter 
35158)  mcaiu  by  aaying  "withont  donbt  they  are 
economical."  ia  to  me  qnite  inoompteheiuible.  1 
am  afraid  that  Mr.  Steel!  is  one  of  those  people 
who  thinla  that  becanae  a  locomotive  is  com- 
pounded it  must  be  more  economical  than  a 
■imple  one.  If  not,  perhaps  be  will  kindly  aay  on 
what  gronnda  he  made  tbu  extraordinary  state- 
ment. In  the  "B.  H."  for  Dec.  IB  1S85,  Mr. 
^ite4ll  will  find  a  copv  of  tbe  Crewe  coal  sheet,  and 
be  will  see  from  that  that  Mr.  Webb's  latest  tvpe 
of  componnda  bom  36'21b.  of  coal  per  mile^  and,  I 
may  add,  that  the  coal  naed  is  beat  Weith.  He 
will  also  notice  that  the  average  cost  pet  luO  milei 
iaflaa.  4d.  I  was  told  a  short  time  ago  by  a 
llreat  Eastern  driver  that  the  average  cunanmp- 
tion  of  Mr.  WorBdell'a  componnd  i«  281b.  per  mile. 
I  may  here  point  out  that  the  componnda  bntn  lesa 
coal  than  the  other  expresa  engines  on  thir  fireat 
Eastern,  bnt  they  me  more  oil,  and  are  about  tlie 
most  expensive  engines  to  build  now  running. 
Now  I  will  jnst  give  the  coal  consnmption  of  the 
engines  working  the  heaviest  express  tiaSc  in 
England.  Let  nn  Uke,  first,  the  msgnificent 
lift.  Sin.  4-conpled  bogie  engines,  built  In 
Mr.  Drummond,  for  the  Sorth  British 
Railway.  These  engines  work  over  the  worst 
expreu  road  in  Great  Britain,  and  their 
averege  oonaiunption  is  281b.  of  Smtch  coal  per 
mile.  I  may  add  that  the  boiler  pressnre  is  1501b. 
to  the  square  inch,  and  that  the  feed-water  is 
heated.  The  bogie  ennnea  working  the  Settle  and 
L'arliale  Bectiimof  the  Midland  for  Jnlv-December, 
1881,  with  an  arerage  load  of  12(,  burnt  29'11b.  per 
mile,  while  the  800  class  on  the  same  section  burnt 
L'R-filb.  with  about  tbe  same  load.  The  avenge 
consumption  of  the  Gladfl*ne<  on  rthe  Bcightmi 
line  it  -261b.  of  good  Welsh  per  mile.  It  wiU  be 
seen,  therefore,  that  even  Hr.  WorsdcU's  com- 
ponnda do  not  compare  favourably  with  the  en- 

Webb'Bthe  tiffht  that' presents  itwlf  is  perfectly 
disgrvoefnl.  Ihope  we  shall  hear  no  more  abont 
tbe  DOmpounds  being  economical.  As  regnrds  re- 
pairs, I  may  just  mention  that  a  Webb  eomponnd, 
■185,  Uimalsya,  which ' ^    -  '  '-■-  --->-- 


spring  of  1885,  has  broken  three  axle-boxes  and  n 
conneoting-rod  np  to  date.     With   regard   to  Mr. 


absolutely  n 
>seof  a 


express  locomotive 


be  an   impossibility.    B  .  ._..    ._      .  ..„.. 

rid  of  the  back  pressure,  which,  at  high  speeds,  ia 

show  y  Tbe  back  pressure  is  the  chief  obstacle  in 
the  way  of  prodnoing  a  snccessful  enmpoand  ex- 
press engine,  and  I  maintain  it  most  he  removed 
somehow.  Of  coarse  the  back  preasure  does  not 
affect  a  goods  engine  nearly ■-   


ipeed  it  eo  much  loirer 
and  the  diagmma  from  Mr.  Worsdeira  engine  at 
iS  miles  per  honr  with  a  train  of  I'l  c.iaches  on 
tbe  Brentwood  bank  are  all  that  could  be  desired. 
If  the  Editor  cares  to  reproduce  (hem,  I  shall  be 
pleased  to  send  a  tracing  ;  fur  they  will  sild  visible 
strength  to  my  stntementa  that  a  compound 
rngine  on  Mr.  Woraileira   svstem  will,  in 

bahility.  he  asnccess.  and  thiit  awimponnd  _      

engine  at  high  ppcoda  ia  so  troubled  with  back 
preasure  that  ita  saocesa  ia  vcrj-  doubtful.  In  con- 
cluding this  rather  long  letter,  I  will  quote  a 
few  extracts  from  aome  nrlicles  that  have  ap- 
peared recently  in  the  Unijinrrr  on  the 
subject,  and  it  will  well  repay  any  one 
intereited  in  the  matter  to  read  them  carefully  ;— 
"Themislnke  that  has  been  madefrom  first  to  last 
in  compounding  Iha  locomotive  lies  inapplyingthe 
principle  to  high->|<eed  engines.  It  is  in  goods 
engines,  running  at  slow  a[tecl>i.  that  it  is  likely  to 
lie  useful,  and  to  this  branch  of  our  subject  wi 
shaU  return,  and  we  believe  we  shaU  have  very 
little  difficulty  in  showing  tliat  for  the  Worsdell 
type  of  engine  there  ought  to  be  a  liirge  field.  We 
[have  nitw,wet\iin.k,»'hQwiv\.\u.t^\ie  iTis-Bets  to  the  parted. 
IfouT  (mealiotffl«it\ivrti\Ai  vie  ft(»t\fl4  m™*,>«,  anV  TirnniW 
\th.e  w\iole,imit.VQiiift\.\e  «J  tVo  eom^aTii*^tt*TaWrSjnii»i 
1  tia  applied  to  eiprui  ^npiiM;'     ,    ,    .   "  hl\wKi-  ■  -  ' 


egoes 


<  show  thai  at  hi 


mony  that  it  ia  more  economic*!.  «  a  t 
baa  originated  in  a  misconception  of  t 
nnder  which  locomotives  work,  and  w 
tiate  it  from  the  marine  ennne, 
express  traffic  it  will  do  no  good.  Tl 
baps,  be  >  saving  in  fuel,  which  will 
oonnierbalaoced  by  losses  incurred 
beads.  On  the  otfaer  band,  for  slow 
it  on^t  toj)roTe  well  adapted,  and 
bad  tttted  np  a  few  good  eoginea  in 
stance,  ond  put  them  to  the  slowest 
banling  he  bad.  the  r«iilt<  obtainec 
been  more  encouraging  than  those  he 
got ;  hot  the  Webb  type  of  engine  i. 
for  goods  traiiu,  so  he  mast  have  bui 
different  from  the  '  Dreadnought.' 
express  engine  or  nothing,"  To  which 
■he  i>  a  "monster  of  iniqnity." 

O,  I 


tO,000  milea  for 


the  various  strains  aa  iron  and  >ti 
causes  of  metals  becoming  iveiker  wit! 
*  I  onderstand  that  in  Ametini  1 
Institute  are  making  experiments  in  ili 
and,  therefore,  hope  some  American  c 
will  give  the  leinlt  in  yonr  colomn 
kind  of  f»ctare  of  iron  and  steel  >ba* 
of  the  metals?  I  have  been  told  tJiaii 
a  bit  of  iron  with  a  jerk  it  will  sliii» 
^in,  and  if  slowly,  then  another  ki 
Iron  breaks,  I  snppoac  it  pulls  Ant  in 
gets  smaller  in  siie.  Is  this  also  the  a/. 
to  eteel  ?  As  the  failnre  of  mabiriil 
important  feature  in  connection  wn 
accidents,  I,  as  &  railway  man.  hope  vc 
will  apare  no  trouble  Ut  consider  aad  i 
Unestion.  In  conclusion,  I  mav  say  1  ra 
lunit  (or  axles  aoggented  by  the  RiHn 
very  proper  one.  *  "-" ' 


ABallwayBi 


OSLAJTK   ^TTT-na 


tious  of  the  ■< 
sooner  or  lator,  get  into  an  nnieliiUi  n 
engendering  oonditlan,  from  the  iltamiiiv 
of  the  cylindera  and  connecting  or  okiI^ 
The  early-failing  iteel  axlsi  wenU  in'' 
take  very  long  to  do  so  under  those  aAJO' 
Tiie  thiokneaa  of  the  webs  that  tppM 
sary  to  give  the  atiffneas  required  to  RP 
--' .pable  of  actingBssnBh,aBdaf  ni" 


the  Ettaina  from  the  tuls  f. .  _ 
when  wheels  are  nsed,  I  believe  hi 
deney  tu  flaw  from  the 
the  webs  f rom  a  half-ronnd  of  tht  i\\a»< 
lar  place  and  form  on  the  pins  taCi  l>  " 
laminations,  I  believe  the  aile  wooW  acrfl 
though  pinciiing  and  gnidince  wnld  tl' 
slionlders  of   the  bearingt  t- ~'^ 


*  The  axle  might  be  freed  frOT  png 
telescopic  anangemeat  in  the  eatat.  is" 
course,  nothing  practical  about  thtse;''^ 

Mr.  Stretton'e  plan  commmi  l*^* 
judgment— I  refer  to  bis  patent  of  te"*! 
since  I  gave  the  matter  coniidnatiDD.  iM"! 
not  approve  of  it  at  &nt ;  partW""'" 
progress  with  it  would  be  inteteitiat...   _^ 

My  first  idea  waa  that  the  hoi"  »"3 
be  tighUy  foroea  in  to  be  of  aeiti"  ^Sj 
ing,  and  that  thajr  would  Ihns  niW«*^ 
part  of  tbe  web  uui  be  Moally,  K '' "  * 


Mm 

'i-i 


bolta  passing  lliroiirii  th«  teaks  rf' 
regards  the  Qnul   dbaatiw  d  fr^ 
meet  with  a  minimnK  MiriUfkt  ^ 
wonld   be    luuSeoM    hr   ' 
generated  in  Uia  ontar  peiWH 
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iko  to  anggest  tu  Mr.  9trettuu  tli: 

be  lieet  with   fine  laths-onb   th , 

I  of  tha  ahaok  u  u  poMible,  tbonch 
I  little,  lednBed  to  duun.  it  Uttom  - 
id  lit,  but  not  bo  tight  bat  thnt  tht; 
iodicaltj  remored  in  the  shnpt  by 

r  t.  good  long.  cMveted  eipoanri?  tu 
amperaiure  before  testing  nnd  ri 
lUf,  Ui>t  the  periali  ihould  not  h 
:d  azaminationj.  Tosetber. 

MAS  A3SrD  HAWKS  BSAKB. 

-SlNCi:  this  broke  v»a  described  in  th 
[ECHAN-IC  of  Oct.  80,  1885, 1  tinvo  nrj 
crtticiam  of  lune,  at  which  I  nu  ?ui 
Lmpor^ilnci:  i 


reg^Bl- 


c  Co- 


liinoe  which  better 

as   been   in  OM  some  months,  if'not 

At  the  Inreationa  Eihibitioo  ihe  nt- 
Meur«.  Sloan  and  Hawki'  itind  tuld 
cesaiLrr  to  have  their  regulator  applied 
st  loaded  pair  of  wheel^in  the  trnin, 

hcing  (he  fir«t  to  skid  woal.1  crUl  it 

HurelT  the  least  loaded  wheel*  aie  not 
r.      He  iilso  certainly  led  me  to  nndtr- 

only  called  the  attantion  ot  the  driver 
f  the  wheels  nkidding,  who  then  h.-ni  t., 
i\sc   the   brake,  a  greater  evil  in   Tiiy 

1,  I  hope  sume  other  corroapuniiints 
ir  opiniun  on  this  brake. 

UjitonPark. 


Tut  serious  attention  of  Bnglla]]  looi>- 
eers  and  builders  ha*  recently  been 
le  fact  that  the  export  of  locomotive 
the  United  States  to  foreign  cuiintrir' 
rery  large   proportiims,  and  reEcreni 


It    i 


It  of  the  statement  we  are  referred 
1  of  the  compiinnds,  the  shortness 

lliJB.  Midland  engines,  and  the  u 
nrorking  of  the  North- Rastern  eiprc 
trnotcd  by  Mr.  McDonnell." 
.  attempt  to  deny  that  the  engines 
lot  give  the  results  in  practice  whi. 
r*  expected  ;  but,  on  the  other  han   , 
1  frienrls  must  not  run  awa;  with  the 
iinec  a  few  engines  are  had(j  designed 
ooomutive  stock  of    this    count—    "- 
d  inferior  to  their  own  ;  neiUiLT 

liJ  compare  the  working  of  a  " 


.nd. 


n  engines  with  the  worst  ths; 


n  article  upon  t 
irks  that  we  English  are  "  increduli 
mrted  Bupcriority  of  American  loeo- 

^ican  engine  is  better  than  oni 
will  lie  remembered  that  abi. 
t  Vacuom   Brain  CuJ 


any   proufj 


Kaldw 


I  Locomotive 


cngin 


e  Works.  PhUt 
0  writer  ciamined  oven'  detail  of  that 
«refnlly,  and  also  rode  npon  it ;  li 
ed  til  discover  any  points  which  cou 
iipcriurity  over  the   English  engini 
hand,  it  must,  of  coarse    be  admitted 
onimutivea  have  been   built  in 
!n  «ent  out  t«  foreign  countries 
alile  to  perform  the  work  required  of 
bringing    discredit    npun    English 

\t;K,  ii 


;  infon 


,  fro, 


;   English  maker    does    not    have 
inuntoftiiiriilay  which  is  ood-riled  to 

oum]ietitor. 

nes  arc  ordered  from  Knglish  lirms  it 
'omplete  speci Mentions  and  drun-ings 
ell.  The  builder,  therefore,  h:ui  nii 
it  in  the  ilcaign :  he  has  simply  tu 
ine  oocording  to  orders,  and  if  he  sug- 
taindctailBeonldbe  improved  he  runs 
ing  tuU  to  mind  his  own  business.  I 
1  case  which  occurred  a  few  years  ag<i 

was  done,  ilesigna  were  sent  tu  a 
•me  engines;  ths liuildor  fait  certain 
Muld  not  penurm  the  duty  eipeeted. 
as  nrufeationallj engaged  to«iamine 
id  (hat  report  ooaGnnM  tha  bnilder's 
wever,  tha  ongiOM  wan  Mnnraoted, 
1  toworfcproTMfkilaiMi  thlal»d  to 
'      mt  hi 


«idof  t 


tothi*  o 


Hm 


ta^^ 


Now,  tha  reuon  why  'American  engines  bava 
proved  so  suooetsf  nl  on  colonial  railways  is  largely 
due  to  the  fact  tbat  American  firms  are  not  otr'' 
builder*  but  designers;  they  wUl  oniy  work  ._ 
their  own  specifications.  The  American  bnilder 
simply  requires  to  know  the  curves,  gradients, 
■pe«|  and  work  to  be  done,  and  be  takes  the  r 
spoDubility  ot  eonstmcting  an  engine  which  aha 
give  satisfaction  and  perform  the  duty  required. 

Tha  Knalish   maker  is  oonsUntly  working  i 
different  designs  and  pattemi,  but  Che  American 
has  but  a  few  standard  types  of  engine,  and  oan 
therefore  make  their  various  ports   by  hundreds, 
simply  fetching  them  out  of  the  stores  ts  required. 
It   IB    well    known    that    where    any    pieces    of 
machinery  are  required  in  large  numbers,  special 
tools  can  be  employed  for  particular  work,  and  r- 
duoed  cpst  of  prodnction  follows.     I   have  ni 
shown   that  in  the    looomoCire    competition  t 
American   builder,    by  reason    of    the  liberty 
action  allowed  to  him,  has  a  very  great  advanta 
over  our  own  makers,  who  are  tied  down  to  ha 
and  fast  apeoifioationa,  which  are  sAmetimes  i_ 
correct,  or  not  calculated  to  produce  the  engine 
required. 

Clemant  B.  StMtton,  C.B., 

Consulting  Engineer,  A.B.R.S. 

306,  City-road,  London,  E.C. 

BTiAiraB   DBFTH  ASD   KAIIrZiAYIKa. 

[2S191.] — A.B   some  questioning  hat  l*tely  ap- 
^ared  in  the  "  E.M."  on  the  Bub;iect  of  Uie  flange 

_, _., ._  particular, 

what  I  consider  to  be  a  defect  in  the 
□er  of  laying  Che  rails  in  position. 
imine  the  matter  by  coaaidering  the 
question :  Would  a  auffloient  inccBOSo  of  flange 
— ejection  prevent  the  trains  from  ever  leaving 
I  rails  without  apparent  canse?  I  should  pre- 
ue  that  the  most  reasonable  answer  must  be  in 
the  affirmative.  At  all  events,  this  question  should 
not  have  been  shelved  so  thoughtlessly  as  it  hu 

The  other  matter,  and  with  whioh  I  find  fault, 
is  that  the  joinings  of  tho  ends  of  the 
placed  exactly  opposite  one  another  on  ca< 
road,  evidently  throngh  an  unmeaning  i 
symmetry,  though  the  joininga  on  tho  up  and 
down  lines  do  nut  generally  eocreipond  in  positioi 
Of  course,  the  want  of  omtinnity  'St  the  joints 
always  mora  or  less  a  defect,  and  is  luble  1. 
becomo  seriously  so  in  esse  the  rail  should  start  by 
the  loosening  ot  the  bolta.  Now.  as  at  present  ar- 
ranged, those  defective  parti  of  the  roils  are  pre- 
sented limiilCanioHily  to  each  of  tha  pair  of  wheels 
as  the  train  pasiea  over  the  line. 

This    oppears  to  my  mind  as  a  faulty  arrange- 

■      ..  .L :..,      -irfioe  of  tie 

prevent  side 
the   carriage 


depth,  1  may  be  permitted  to  m 
tioos  thereon,  and  at  the  same 


'.,  particularly  ai 
acting  side  of  the  Hangc,  intended  t 
friction,   has   a    tendency   to    throw 


be  on  thfe  joints  at  thi 

My  idea  is  that  the  inequsJILies  'of  tha  bearing 
surfaces  of  the  rails  should  be  presented  gradually, 
and  not  simultaneously  to  the  wheels,  as  the  best 
means  of  reducing  the  jerking,  and  procuring  the 
equable  and  safe  motion  of  the  trains. 

WolfanbnttaL 

BAIIiWAT   aOTTPUNQS.  ' 

[S.Mfli.] — I  AM  very  much  surprised  to  notic 
that  the  great  question  of  railway  couplings  doe 
not  engage  more  attention.  The  Railway  Mociot 
L__  .-.-..„.  f  j^j.  t^  gjyg  away  in  priios,  and  thai 


plenty  i,f  inve 


ouplings ;  jct 


That  socii^ty  has  written  to  the  papers  and  (o 
the  companies,  but  I  hear  the  whole  thing  is  at  t 
dead  stand  for  want  of  a  bit  of  line  and  a  few 
waggons,  ao  in  the  meantime  my  fellow-shunters 
lire  being  killed  as  usual.  This  is  a  state  of  things 
that  Knglixh  Mechanics  should  not  allow  to  cun- 

I  should  like  to  know  if  your  readers  consider 
that  couplings  ought  tu  be  automatic  or  not. 

A  Ball  way  Servant. 

WEITB  T.  BBOWK  BBBAD. 

[3.)inn.]—"B.F.M,"  in  letter  25181,  has  brought 
this  subject  again  in  "  Ours,"  and  with  the  tame 
old  arguments ;  but  the  worst  part  of  it  is  that 
he  has  eopied  the  article  on  t  of  an  interested  paper, 
the  Psppenheim's  M«lltr  ZiiiH'.g,  in  vrhicb,  as  " 
eould  not  be  expected  otherwise,  Dr.  Walli 

'     ■  '  '     eating  b- . .  . 

biled  in  hii 


oan  digest  ?  The  old  argument  tbat  the  hnmui 
stomach  cannot  digest  the  bran  is  alwaya  bronght 
forward.  Does  the  horse  digest  the  oats  and  the 
woody  fibres  ot  the  grass  7  No.  Neither  doaa  tha 
DOW  or  sheep.  If  it  is  not  neccuary  to  eat  a  oertam 
quantity  of  ballast  with  digestible  and  notritive 
l:ood,  then  we  might  extract  from  our  food  that 
part  only  which  the  body  reqaires.  A  few  ounces 
a  day  would  be  enough  to  keep  men  healthy  and 
strong,  and  we  might  then  dispense  with  our  in- 
testines. Is  it  necessary  that  tha  bran  must  ba 
completely  digested  in  order  to  enable  the  ttomooh 
to  draw  the  nntritive  part  out  of  it  ?  As  I  nnder^ 
stood  onr  respected  correspondent.  Dr.  Alliaan,  it 
is  absolutely  necessary  that  the  intestines  should 


itotm 


irthat 


[ghti 

to  enable  the  at 

unreasonable  to 


it  should  pass  through  them.     I  iiave  also  heard 
from  other  great  medical  man  that  we  should  eat 

i:_i..  _:.i  ■- --^™  fo^  gr  drink  water  in  order 

icSi  to  do  its  work.  It  would  be 
^  back  to  primitive  life,  especiallv 
we  cannot  gain  anything  by  it  if  brown  bread  ii 
t  Dondncive  to  health,  itj  own  way  ot  living 
cannot,  of  course,  be  adduced  as  an  argument  In 
favour  of  brown  bread  ;  but,  as  far  as  my  ex- 
perience goes,  I  find  tbat,  after  having  eaten  the 
white  bread  for  some  time,  and  licing  a  tobacco 
smoker,  the  taste  becomes  rather  insipid ;  then  I 
find  it  needful  to  take  something  stronger — namely, 
"  Hambnrgcr  sohwari  brod,"  which  is  made  of 
rye,  with  the  bran  ground  fine.  It  is  lite  same 
kind  as  that  served  out  to  the  Oerman  soldiers, 
and  I  find  it  tends  greatly  to  benefit  my  health. 
J.  H.  Sohttoltt. 

TBB  BLO'WprPE,  &o. 

[!J194.]— Is  my  lost  letter  (25106,  page  .10.1) 
there  appear  two  compositor's  errors.  At  line  o5 
from  top,  for  "browning  sublimate  "  read  "  brotnUk 
tttbiimair.^'  A  few  lines  fur^er  down  in  same 
paragraph,  instead  of  "Blowpipe  Manual,  18^," 
read  "  Blowpipe  Manual  IBaO.'' 

I  Bee  from  a  paragraph  in  letter  L'oIoD^  page  iI43, 
that  Col.  Ross  charges  mu  with  having  "  per- 
sistently misquoted  slatemcnta  fiom  his  books." 
Will  Col,  Ross  he  good  enough  to  point  out  those 
"  misquoted  statements  "  ?  1  have  carefnlly  com- 
pared the  quutations  I  made  from  his  books  with 
iginals,  nnd  hare  been  nnsble  to  find  out  oi 


ingle  I 


!   where    I   had  " 


in  the  next  place,  as  on  excuse  for  evading  my 
challenge,  Col.  Boss  alleges  I  have  used  unfair 
language.  I  leave  this  to  the  judgment  of  the 
readers  of  "Ours"  as  to  whether  myself  or  Col. 
Ross  has  most  reason  to  complain,  after  his  biased 
and  unfair  criticism  of  my  blowpipe  apparatus 
and  the  scurrility  with  which  he  queried,  "Do  yon 
sit  on  the  bellows?"  Oil.  Boss  s  review  of  mj 
apparatus  looked  more  like  a  gratuitous  advertise- 
ment for  Mr.  Letcher  than  criticism.  Col.  Ross's  alle- 
gations as  to  my  ''  effusions  "  I  believe  to  be  a  more 
subterfuge ;  and  his  real  reason  for  not  talcing  up 
my  challenge  will  be  found  onpage  27  of  his  book, 
"The  Blowpipe  in  Chemistry,  .tc,"  where,  after 
describing  a  hot-gai  blowpipe  apparatus,  ba  make* 
the  following  remarks : — 

"  The  above-descrihed  apparatus  forma  the  most 
powerful  and  useful  chemical  lilowpipa  known, 
eiclnding,  of  course,  the  oiyh^drogen,  and  such 
blowpipes  as  Herapath's,  of  Bristol,  in  which  tha 
blast  is  directed  from  the  centre  of  the  gaspipe. 
All  larh  (the  italics  are  mine),  at  well  as  the  pno- 
loncal  use  of  an  ordinary  Bnnsen  burner,  parolysa 
and  jumble  together  the  chemical  effects  of  oxi- 
dation and  reduction  for  which  the  ordinary  blow- 
pipe pyrocone  is  so  justly  celebrated,  and  cannot, 
therefore,  bo  used  here." 

The  Beaumont  bluwpi|ic  has  blast  tube  down 
centre  of  gas-pipe,  and  is,  therefore,  one  of  the 
"all  such"  to  which  the  u>>ove  quotation  from 
Ross's  book  applies.  From  this  onr  readers  will 
plainly  sec  the  reason  why  Col.Roasso  persistently 
raitornted  the  absurdity  that  my  blowpipe  would 
not  give  the  proper  etlcctii  of  oxidation  and  re- 
duction. My  blowpipe,  by  its  ]ieculiarity  of  con- 
is  jiar  txcaltuet  for  iiniducing  these 
fairly  proved  by  oompacison, 
'  y.  Instead  ot  aolcnow- 
, ^  kufully,  ho   retorts  with 

G ration  and  unfounded  i^hargcs.     This  ia  a 
r  proof  of  the    extreme    fliinqinesa  of  hii 
i.     After  Col.  Ross's  -Ih  year 


as  Col.  Ross  cannot  den 


appeal 


bread.    Dot 

oUaol  bf  Mprlng  Hut  letter. 

How,  imBtbaMODoraloil  point  of  vi_ 
~~"*'~  |alB  not  loM  br  Mtln(  tin  bniu 


_  ..  follow,  which 

astonishment.  I  believe  no  writer  who  hoi 
written  specially  of  the  blowpipe — not  aven  Col. 
Ross — has  ever  rationally  described  Uio  molecnlaf 
and  atomic  changes  which  take  place  between  tha 
ly  and  the  gas  fiame  or  procesa  of  com.tvB^i>m^ 
how    the    (Jntnaniii.   fSwS*  <ft.  ™ift»MoJo.  t"^ 


5Y"t 


LC  rtcnD*n^\>iwlA  \rt1i  totia-S*: 
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Burely  HMnething  moui  than  a  swell  ?  I 
d.  the  seoond  touch  spokso  gf  wuuld  not  be 
by  the  majoiity  of  jour  maaiciit  leulars. 
Ch  detcHt  a  leoimd  touch,  and  Daderataji^i 
D-organ  bailden  du  what  thcf  oui  to  avtiitl 
:  larira  pallets,  Another  coniidoratioti  i:^ 
g  will  the  leoood  action  itand?  Owijig 
lort  dLitance  that  it  worlca,  thsre  is  littl.^ 
r  venr.  !te  far.  I  conaider  the  pnint  at 
u  faidtt  aa  ever— viz.,  the  best  iiutTame"' 
;  UBc  ?  Then  there  ia  the  price  of  moh 
mt  ua  "  Cuontry  Solicitor "  detoiibea  j  . 
lipe-i.i'iin,  with  pedals  and  swell,  would 
s  be  obtaineil  for  money.  If  portability 
idvratiun  to  him  or  others,  of  cMurae  tli 
LD  lias  the  lirat  place.     I  have  designed  a 


J  liio  Amoncin  organs  will  be  in  the  group 
"Hreat  organ";  thoac  for  the  harmnniuin 
••  Swell  organ."  1  propose  to  hiTe  on  thi- 
e  row  1  lift,  tone,  one  row  8ft.,  and  one  ran- 
ed  in  the  usual  niiuiner.  On  the  hurmoniutii 
nft.  broad  reeds,  one  row -If  t.,  and  h.ilf  rovi- 
lotlo  in  the  treble,  and  another  half  rou , 
e  biisi.  On  the  feeders  of  the  A.O.  Iih»ll 
live,  so  that  on  drawing  a  stop  connected 
:io«<.'  feeders  will  still  continue  ta  work, 
;  til  cxhauEt  the  air  from  the  reservoir, 
p  will  also  actaate  the  expression-valve  uf 
onirim,  and  then  yon  have  the  eipi 
ito]«  you  may  have  drawn  in  the  swell 

I  omitted  to  BUy  there  will  be  two  stopa, 
led  ■■  Great  vouli],"  and  the  other  "Swell 

WiUibothtl         ■....- 

[  fo  stops;  Rama  as  e; 
'Hi  he  seoa  we  can  have  from  full  power 
rent  lo  muaette  and  sonrdine,  simply  by 
10  atop,  and  drawing  the  other,  1  fiiould 
■ar  what  your  readers  think  of  suoh  an  in- 
y  Amateur  Orgaa-Bnilder. 

THE  OTTO  BICYCLE, 

]— Hi-  thanks  are  due  to  Mr.  Boys  wi-t 
>'  for  their  replies  to  my  iiuerie»,r«  the 
cle.  I  had  hoped  to  see  a  disoossion  on 
s  and  disadvantages  of  the  Otto,  I  aup- 
i»  some  dtiwbaolui ;  but  the  only  one  I'ti? 


rid,  rs  of  tke  Otto  g 
iiinnht  it  was  supposed  to  be  a  gooil 
fur  niugh  toads,  owing  to  tba  absence  of 
;  bnt  perhaps  unespeeted  stones,  hollowi, 
able  to  jerk  one  olt  the  saddle.  If  that 
,  would  the  pedal-strap*  hi.ld  the  foot  in 
uie  a  bad  accident?  What  pace  can  bo 
y  a  fair  rider  on  the  road  ? 
aniiona  to  know  all  1  can  aliout  the 
liefore  deciding  whether  to  get  one  as  if 
t  Huit  me  I  think  it  wonltT  take  a  Ion<' 
■t  rid  of  it.  I  wrote  to  the  Otto  Co.  for 
T",  Ac,  but  tbey  only  jent  a  paaiphlpt 
timonials  from  various  clergymen,  and  no 

II  iif  tlie  machine  itself. 

aouth  AustraliMi  BlcycUat. 

:r  bolls  for  rum:  bands. 

I — The  firm  mentioned  will  only  supply 
for  music  rolls  in  very  large  quantities 
onler.  and  I  have,  therefore,  had  to  seek 
amongst  those  who  really  oninafacturo 

!  and  iUso  have  some  in  stock  for  a  ready 
The    quality  that    suits    my    purpine 

.sgow.    It  is  termed  "  Haniiia''web,' 
up  about  six  hundred  yards, 
ling  to  equal  it,  and  though  \ 
5.  yet  it  punches  clean, 
uiule  no  difference  in  the  method  of  pt«- 
e   tune  bands   deg.;rihed   by  me  ■■-->-■ 
cept  in  the  punching  arrangemeT 
1  hollow  punch  carried  at  the  e 

II I  now   use  a  lever  press  with 
vinj  a  central  aj.ike   for  entering  the 
iud  in  the  Wnd,    The  punch       ' 


wide  oylinder  t 


of  the  tanks,  in  whioh  thi 


ing  the  liquid  in  this  oylinder  with 

freely  playing  floating  piston.     But  even  tlus 
auld  be  less  perfect  and  less  under  control  than 
,0  compeusttion  reservoir  and  pipes  which  I  de- 
scribed  as  employed  in  the  CruM.ltr.  and  whioh 
worked   perfectly  and  involved  neither  attentii 
nor  expense,  SlKm>, 


THB    WIHBHTTaST    INTLUBNCB 
UAOHINB. 

25201,1— Mv  experience  with  the  Wimahurst 
_ — nence  maohine  may  interest  others  beside  my- 

I  desired  to  have  some  readily  available  mesna 
of  producing  electricity-  of  high  tension,  and  mv 
cylinder  maohine  required  so  much  coaxing  that  I 
was  induced  to  order  a  Wimshnrst  maohine  from 

It  seemed  almost  tw  much  to  expect  all  that 
was  promised  of  it  in  such  a  damp  climate  as  our- 
nnd  when  I  got  it  homp  I  wai  scarcely  at  firot  di. 
appointed  when  I  tailed  to  get  a  spark.  I  wrol 
'i  the  makers,  who  eiprcsaed  great  surprise,  an 
[ggested  that  I  eonld  not  have  pnt  it  togetht 
properly ;  bat,  after  much  correspondence  an 
renewal  of  brushes,  soraping  of  sectors,  Ao,,  I  evei 
Inally  gave  it  nn  as  a  bad  job.  However,  I  ooi 
'inued  to  read  such  favonrable  account*  of  th_ 
iBchine  in  your  paper  that  I  determined  to  sift 
le  cause  of  failure  in  my  own  case,  and  I  wrote  to 
Ur,  %Vimshnr,t  abont  it. 

That  gentlem.in,  with  the  greatest  courtesy, 
made  several  snggestions,  which  I  pot  into  prao- 
jcc,  with  no  bettor  result,  and  as  he  further 
ilfered  to  examine  the  machine  Cur  mo  I  sent  it  to 


It  certainly  had  oecurred  to  me  thst  possibly  thi 

[uality    of  the  glass  used  for  the  plates  was   a 

-lult,^    but    I    could    hardly    believe  that  work 

by  profesned  elPdricianSj  In  apparently 


inporior  manner,  conld  be  defective 

sential  particular. 

However,  Mr.  Wimshnnt  tested  its  corn 
(ivitv  bv  applyii^  the  knob  of  a  char 
Leyden  jar  to  diUorent  sectors,  and,  to  use  bis  i 
--presaion,  he  found  the   electricity  "simply 


Thus  my  failure  aroM 
uality  of  the  glass. 

Xew  plates  wore  put  ir 
erformances   with  these 


entirely  from  the  bad 


t   fairly  astonished 


idvantages  of  the  "  Wimthi 
iinlident  that  the  clnmsv  and 
naohines  are  thingt  uf  I 
dl  those  who  look  fut  i 
Wimshorst"  apparatu 


iue,  I  feel 

inu  capricious  frictional 

pait;  but  I  would  warn 

cess  with  the  admirable 

as  I  did        ' 


If  "  Priamatiqi 
of  paper,  and  plai 
feet  away,  lien  v 
tlio  surface  puni ' 
puneturea,   but 


ill  puncture  closely  ■  piece 
.n  front  of  a  gaa  Same  boiim 
b  through  a  tine  needle  hols, 
will'ihuw  no  signs  of  any 
appear  equally   illuminated.    On 


iwing  hole  large,  ihc  detail  oC  the 
punctures  will  be  visible.  L  think  he  will  thna 
see  that  the  spnrions  disc  is  more  spnrious  than  the 
of  watch -dial  through  same  glass,  althongh 


their 


i  dial  is  made   up  of  spurious   discs. 


Will  he  kindly  explain  why  the  micrometer  is  of 
no  use  if  tlien<  is  no  sensible  diameter  to  any  star? 
Sorely  the  distance  apart  of  two  stars  is  measur- 
able, although  tbey  remain  points. 

I  hope  1  am  not  hypercritical  in  regretting  my 
inability  to  detect  "  Prismatiquo's  "  point  in  bis 
oliBorvations  on  railway  Irackand  points  of  needles 
under  Dr.  Dallinger'a  microaoope.  Nor  do  1  know 
how  ur  where  to  pnt  a  watch  so  aa  to  look  no  larger 
than  n  shilling.  I  should  like  Co  know  how  a 
telescope  cuts  uU  the  irradiation,  or  how  it  ia  poa- 
"ble  ti>  cut  off  irradiation  at  all? 

Why  is   it    absurd  to  imagine  nuguifying    an 


obj. 

way  a  watch  i 
enlre?  Of  ce 
iQt  it  under  a 


nthe»«__ 

I  delicate  spindle 


if  this  IS  what  is 

„  without  point  ornieaning, 

I  think  '' Priimatique  "  means  to  dissent  from 
Air.  Calver's  statement  that  we  cannot  magnify  a 
st&r  I  but  do  not  feel  sura. 

I  ask  him  to  believe  tbat  I  only  make  theie 
remarks  in  order  to  obtain  olear  ideaa  and  eiaot 
'  .'  uf  louse  and  uncon- 
sidered writing.  Edwin  Holmoa. 


THB    aCBBW    aTTBSTIOH'. 

IKl.]— Whilst  the  question  of  themaadrel- 


disCDMion,  and  liie 
:ks,  it  wu  almost  nnivi 
s  nut  possible  to  insnre 


jhangeability  of  eh 
admitted  that  it  h 

langeability    so  1     „ 

upended  iipun  the  screw  alone.  This 
by  Messrs.  Holtiapffel  and  Bvans  amui 
and  it  was  this  which  gave  rise  to  th 
iks,  to  Ur.  Edmunds's  model 


J  the 
spondonts  in  yi 


irs, 
family  or 


ofar 


irimary  ques 
rove  that  sun 


There  may  be  other 


equal  import- 


thc  hands  a 


weUb 


F,H.Wenliam. 

NT  OP  PBTBOLETTH  IN  BULK, 

\V,"]ette 

.".4n  exceedingly  penetrating 

would  find  its  way  through  any  packing 
ihiy.  At  any  rate  it  would  substitute  a 
■x|«nsivo  mechanical  adjustment,  whioh 
be  open  to  constant  inspection,  for  the 
-acting  effect  of  gravity.  Of  course  the 
•xt  might  be  atlained,  as  it  is  in  the 
.  milk  bjr  nilway— that  is,  by  fitting  a 


iiut,  thece  once 

'implicity   or   : 

My  opinion  is 

celient  machine 


best    when  made   of  tinfoil — nnc 

attended  to  properly,  the  machine 
nothing  to  he  desired,  eith 
n    being  readily  available   i 

that  Mr.  Wimihurst  hu  aohieved 
in  having  invented  auDh  an  ei 
W,  T.  B, 


OPTICAL,  ftc 

[2i->02.]— "PniSMATlQUK"  asks  (letter  -if.iao) 
f,  when  an  illuininatod  puncture  is  viewed, 
'  would  that  be  a  spurious  puncture  because  we 
■oe  diffraction  rings  round  it"?  I  think  I  can 
uake  this  elear  to  niui. 

It  is  neccessary  that  a  small  aperture  bo  used  to 
ijok  through,  at  either  a  bright  point  aa  thi 
tfiected  from  a  convex  surfaae.  or  another  m 
iiinoture  held  in  front  of  a  bright  light ;  thei 
lise  and  ring  phenomena  become  apparent.  Let 
iim  make  several  piinotnres  of  different  sises  to 
lilt  nearest  his  eye,  anil  view  the  point  of  light 
lirougb  them — a  distant  gas-light  will  do,  and 


i]«rtuie  he  looks  through,  I  he  larger  the  disc 


t  the  shape  of  h 


iistant  light  (oi  ■ ...^ ^-    „  „™   u.u,,,ue 

v-Jl  always  get  a  round  disc  if  only  his  viewing 
ktrparatus  is  small  ennugh.  Thus,  it  is  nof  a 
purioas  puncture,  but  it  ii  a  spurious  disc,  raised 
olely  as  the  result  of  limiting  the  aperture  of  the 
•  ■      As  the  aperture  enlarges,  thf ' —   '' 


fuuruui.     !N  o  one,  however,  an 
as  advanced  any  reiucH  for 
bility,    which    should,  after  all, 
-' tiiin.    The  difficulty 

....   carefully-out  fathe-aose.     In 

lat  does  that  inequality  or  impcrfcctioD  consist? 
I  venture  to  submit  tliat  the  set  of  a  chuck  would 
t  be  influenced  by  a  looseness  of  fit  nor  by  bad- 
ss  of  lit,  as  r.'hen  male  and  female  threads  da 
t  coincide :  hut  it  would  be  grc.itly  iofloencodby 
1  very  alightest  amount  of  dronkennesa  of  the 


The  simplest 
find  if  wo  fit  1 
"flyi      -      ■■ 


sample  of  this  will  be  what  we 
turned  box-lid  by  a  screw  out 
Almost  invariably,  if  the 


E°: 


.   .  „       it  screws  up  to  the 
whilst  yon  can  see  a  crack  or 
opposite,  proving  that  one  or  both  (male  ai 


loosuly  enough  to  go  up  to  I 
It  looks  right  now,  but  is,  i 


ihes,  and  the  real  shape  of  aperture  viewed    up  exactly 

—..  ™  diitinpuished.    If  an  object  hr~ ii-i.  i      «- —  j^. 

lurfacB  be  viewed 


,    _    ....  Those  who 

latisfiod  with  appearances  will  now  simply  take  up 

'      -■-    .nd  deepen  the  thread  till  the  lid  fits 

'  '-  -  -  '-  the  shoulder  all  round, 
only  held  up 
uf  tbe  circumference.  It  is  eaay  to 
tthe  aciows  might  be  small  and  the 
shoulders  uf  the  fitting  large,  and  this  would  much 
crease  the  diflicalty.  Here  we  have.  I  think,  an 
..iptanation  of  the  difficnlty  of  fitting  chucks  so 
that  they  ahall  be  trausterable,  Suppoae  a  mandrel- 
noie  ii  cut  in  a  slide-lathe  by  a  fixed  tool,  the 
hand-chaser  not  being  allowed  to  toneb  it ;  it 
should  then  be  as  free  from  drankennets  as  the 
leading-Borew  of  the  lathe  in  which  it  waa  onL 
But  I  am  told  that  even  the  Whitworthlead-screws 
not  perfectly  free  from  dronkeoness.  If  that 
so,  then  there  will  bo  a  slight  amount  of 
nkenness  imparted  to  our  new  lathe-noae. 
Suppose,  now,  that  a  chuck  is  fitted  to  this  nose 
which  has  a  oorreot  screw.  If  that  ohuok  really 
(its  the  thre,ids,  it  will  not  go  up  equally  all  ronnt^ 
<ut  will  only  take  off  the  red  marking  rubbed  on 
he  mandrci-faoe  on  one  part  of  the  ohnck-face. 
In  screxing-up  such  a  chuck,  the  pressure  on  one 
ide  of  the  chuck-face  tends  to  throw  the  ohnek 
u^  more  or  less,  according  W  the  foroe  with  which 
1  IS  screwed  up,  whioh  is  one  reason  why  work 
9tnmefl  to  the  lathe  will  often  tun  a  little  "  out." 
Suppose,  however,  wo  scrape  the  faoa  of  the 
chnok  imtil  it  goes  up  true  to  the  shoulder;  it 
will  have  a  eoliJ  bearing,  but  it  is  now  slighUy 
oblique  to  the  centre  line  uf  the  ohuok-si 
it  will  only  run  truly  and  fit  sniidljr  when 


ighUy 


laving  sensible  I      Sow  if  this  be  admitted  it  is  easy 

.    iperture,  these  I  this  chuck,  whether  BotM^tA ~ 

dues    overlap;    but  i£  aperture  is  cnlatgei,  d,i>ca\^  \imiat«t«i  \<i  wK(Oa« 
diminish, and detailbocomea viaHile.  \\.>uae&  ^^  vn^  v  xun^  '^ 
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the  iDfluiteBimal  unonat  ot  dmnkenneu  of  ths 
noM  oocapied  a  nimilar  in^nlmr  poaition  iuude  the 
clituik  whan  Kiewed  ap  apoa  it — &  (itnition  difficolt 
to  dweribe  and  impouible  to  atuin.  . 

TIm  monl  of  all  this  ia  that  if  Che  Bcrem  on  tbe 
in  ohackB  vieie  ptrfeotly  free  from 
I,  interchangoability  vonldbe  pouible  : 
oundk  facet  would  not  reqoire  to  be  icraped,  but  if 
they  mre,  no  evil  wonld  reiiult ;  no,  aor  oven  if  a 
qoutltj  irers  filed  off  the  face,  provided  it  were 
again  bronght  trne  with  the  ecrewa. 

F.  A.  U. 

TEE  SIVIBION  PLATB. 

[86MM.]-PEBJflr  me  a  few  words  renpecting 
the  multiplying  and  dividing  pUte  figured  and  de- 
•Eiibed  by  "  Vnlcan  "  on  page  SG-'t. 

Tbe  good  poinCa  about  it  are  mainly,  that  it 
oonld  be  made  in  coniiderably  leii  time  and  with 
len  tjonble  than  the  ordiaary  plateaj  and  that. 
*iUi  feirer  bolee,  'properly  set  oat,  it  ia  capable  of 

' ' ariety.    On  the  other  hani^  it  haa 

cveral  bad  pointa.    The  number 

be  an  uafortanate  one  for  the 

If  in  the  anb-cirde  foT  thia  reuan  :— The 

n  which  the  >nb-circle.  ia  capable  at  giving 

•.flirt  IS,  then  advancing  by  thirteen!  ap  to  lU;^, 
iritii  onlroDe  extra  number — vii,,  15,  derived  from 
iain>Htlu  of  the  interval  number  l.n.  Tbirteeo  i> 
an  ODTiOiisly  awkward  jump.  Had  the  number  V2 
been  ehoaen  for  the  *nb-circle,  and  the  12  interv^ 
■gain  been  anb^vided  from,  aay,  3  to  14,  much 
greater  variety  in  reanlci  would  have  been  ob- 
tained. Thoa,  by  naing  the  interval  14,  that  alone 
wouldgive  aa  eitta  numbera  U,  31,  24,  28,  42  and 
M.  Theother  high-numbered  intervalawuuldalao 
■fford  aimilar  variety.  One  other,  and  the  moat 
frnpottant,  objection  to  this  atyle  of  plate  preaenta 
itMlJtomymind-vii  any  error  that  existed  in 
ths  inb-dlTiiioDa  wonld  be  mnltiplied  by  the  nom- 
b«r  of  timea  the  aab-diviaiona  in  which  the  error 
implete  a  circle, 

BM,  a^  I  thank  " 


wooda,  which  abouadedin  the  neighbouring  foreeta, 
and  the  "  aally,"  willow,  poplar,  and  beech  may  be 
added  to  the  wooda  T  mentioned  in  my  previoua 
letter,  though  theae  are  the  beat.  Another  object 
in  trespassing  on  your  apaoe  ia  to  notice  the  atate- 
ment  of  "O.  J.  h.  that  hook  lAola  are  need  gener- 
ally for  bowl  taming,  and  thete  are  not  realricted 
aa  I  mentioned. 

This  may  be  the  case,  as  doubtlcaa  "  O.  J.  L." 
baa  good  groandafor  hiaatatemeat ;  but  my  opinion 
waa  founded  on  my  awn  experience  and  that  of  the 
turner  I  mentioned.  The  Kinc'a  Cliff  work  ia 
well  made,  bnt  eo  tar  aa  my  recoTlcctioa  of  many 
yeara  baokgoea,lhebowlB  are  notveiy  saiooCb,  bnf 
ahow  the  tool  mark*  prominently.  The  worli 
might  possibly  be  turned  cut  amooth,  bat  the  bowls 
are  made  to  aell,  and  they  do  >o. 

I  believe  the  difiioulty  in  uaing  theae  tools  (if 
they  are  ao  u«ed)  in  cross-grained  wood  ia  aci  great 
that  my  atatement  aa  to  conliaing  the  oae  of  the 
h»ok  tflol  to  wood  chucked  longitudinally  is  prac- 
tically truatworthy.  I  wish  it  were  not,  for  clean 
cutting  with  a  gouge  ia  difficult  enough. 

LATHB  MATTEBS. 

[25908.1—1    ISCLOBB  Tou   a    photograph  of  a 

Univeraal   Cutter   by    Uinei,  of  Norwich,  which 

ay  like  to  ate        " 


eral  othera  which  have  lately  apj 


ipeared.     It  w 


An  Bng-Ilsh  Uaohanlc. 


Bswoanle-on-Tyne . 


.    -    pawl,    Alit 

the  faet  that  the  apaces  in  the  outer 
fifrnle  wonld  have  to  conaiat  of  a  aet  for  each 
dividad  circle,  auch  aet  being  similar  aub-dlviaiona 
of  tlie  onter  circle  to  the  circle  they  belong. 
MTcntha  for  the  seven  circle,  and  ao  on  i  or  elM 
each  circle  would  have  to  be  sob-divided  to  multi- 
nly,  and  both  pawla  made  movable— perhapa  the 
better  plan,  aa  more  variety  could  be  got  with  leaa 
liability  to  confnaion.  This  latter  would  be  re- 
dneed  also  by  making  the  holee  in  the  Bub-diviaiona 
leM  than  the  main  ones.  Moving  the  pawl  ia  the 
weak  point  j  but  if  sliding  freely,  a  good  fit,  and 
cMily  set,  I  think  i>  practically  good. 


OK  SFUT  STSBL  FAXALX.BL  BEAB- 
IKOS— TO  "OBSSBXC  •pttat.  " 
[SSSOG.] — Is  reply  to  hia  obaervationa  on  p.  IMiO 
my  <R>inion  is  that  anyone,  amateur  or  otherwise, 
eoola  much  more  eaaily  and  truly  fit  up  a  lathe 
with  a  conical  collar,  whether  of  gnnmetal  or  steel. 
and  a  tailpin,  than  he  coold  get  up  a  headatock 
^th  oorrect  Ts  and  oquallygood  fitting  ateel  diea, 
■s  Imay  term  theae  ateel  beaiinga,  and  then  to  bore 
or  torn  them  correctly ;  and  I  presume  that  he  is 
aware  that  they  would  not  be  of  the  same  aiic  after 
they  were  haidcned.  Hy  Britannia  latheheadatuck 
rnns  in  apparcutly  a  gunmetal  conical  boahing. 
and  ha*  only  required  adjuatiug  once,  or  nosaibly 
twice,  in  two  years,  although  often  used  to  torn 
mu^  rollen  out  of  7in.  timber.  But  I  consider 
that  most  lathes  are  aerioualy  injured  by  being 
nied  for  drilling,  which  throwa  a  very  injurious 
■Izain  on  a  good  lathe.  I  don't  think  that  any 
IT  could  make  a  satisfactory  sliding 
i-onld  like  to  know  what  ainslc 
advantage  "O.  V."  cLiiroa  for  the  split  bearmg 
method,  which  I  saw  in  "Kennan'a"  some  forty 
yean  ago?  A-,  Liverpool. 

SOFT  WOOD  TUBMIWO. 

[25307.1- Allow  me,  for  the  honour  of  my 

native  plaoe,  which  waa  not  far  from  King's  ailf, 

toatatethat  it  ia  situated  in   NortliamptoiuhiTe, 

lUKlaotinX.  HmmpAiTt,  u  ia"0.i.  L.a  "  letter 

JfiM^^  sprinter'!  errorj.    This  village  ia  an 


when  the  frame  ia  swivelled 
collar.  The  long  centre  screws  provide  for  height 
adjustment,  and  the  circnlar  nuts  on  apindle  for 
readjustiig  bevel  wheels  to  proper  depth. 

F.  A.  M. 

OBNAKENTAL  WOBE  IN  THB  I^THE. 

[t!oS09.J— I  AH  Bincerclv  glad  to  see  lathe 
mattera  diacutsed  in  "  Oars,  and  living  far  beyond 
reach  of  London,  or  anywhere  with  a  lathe  with 
overhead  motion,  I  have  set  about  constructing 
same  myself.  I  am  greatly  in  the  dark  aa  to  the 
kind  (^  ornamental  work  which  an  overhead 
motion  and  fly-outters  will  produce,  and  I  am 
ceitaiu  that  many  othera  as  well  as  myself  wonld 
greatly  benefit  by  a  few  designs,  with  faints  aa  to 
conatraetion,  of  ornamental  work,  aay,  in  braaa  or 
hard  wood. 

From  long  eipcrience  ot  tnming  on  an  ordinary 
Sin.  back-eeaied  lathe  with  compound  elide  rest,  I 
can  aay  that  my  difficulty  baa  been  always  not 
lioK<  iknlt  I  (urn,  b«l  rhat  ikall  I  tan.  If  wo 
tamers  were  as  well  supplied  with  pattanu  and 
designs  as  fret  cuttera  are,  there  would  be  no  end 
totbetom  off  of  articles  of  virtu  in  our  leisure 
hour*.  It  might,  1  think,  he  well  for  your  dis- 
tinguished curreepondenta,  like  H.  Evana  and 
"O.  J.  L.."  il-c,  4c.,  to  rememher  that  everyone 
(and,  in  fact,  very  few)  haa  nut  back  numbers  of 
the  "  B.  H.,"  and  it  ia  evident  from  the  queation 
department  that  there  are  itill  a  great  many  young 
mechanics  who  have  not  digested  back  numbers. 
Without  any  heaitation  thenon  the  acoreof  repeti- 
tion or  originaliM,  let  us  have  some  deacriptiona 
and  drawings  of  turning,  since  there  must  be  a 
vast  numbtt'  uf  turners  onlv  waiting  for  some 
pattern  to  copy  in  order  to  begin  with  frcah  energy 
again.  WoiklnK  Engine  XajL, 

AN  AIUTrBTABI.E  OBJBOT-ai.ABa 

[35210.1— TllE  performance  on  Venos  of  the 
tefesoope  lately  made  by  "  Prismatique  "  is  in  the 
higheit  degree  aatitfactory.  With  Sin.  sperture 
the  definition  appeared  to  be  as  good  aa  it  well 
could  be.  The  view  of  Satnm,  too.  with  the  same 
apertnre,  is  equally  satisfactory,  Ball'a  division  of 
the  rings  is  well  seen.  It  does  not  appear,  how- 
ever, as  a  blaclc  ajvace  v^^  edtes  aa  ibar\>  sj  in 


haa  the  appearance,  both  aa 
colour,  of  a  pencil-mark.  The  onpo  ring  ii 
be  Been  in  the  atuir,  bat  wbera  it  crussea  the  hallit 
ia  quite  conaplcuouj,  and  may  be  well  aeen  with  i 
less  aperture.  I  have  aeen  it  with  a  taleieorctf 
only  2f  hut  nothing  tike  so  well  as  with  the  p^ 
aent.  Thia  portion  of  the  crape  rinyseemstohsit 
been  Been  2(K)  yeara  ago  hy  Campani,  bnt  it*  Btaa- 
ing  waa  not  understood.  It  ia  unlr  lately  that  it 
has  been  foand  to  be  n  portion  of  a  dark  »(. 
Belts  were  seen,  and  on  inA  Jan.  there  were  bK 
stars  in  the  field  at  same  time,  probably  not  ill  tf 
them  aatellltes  bnt  the  fiiintest  waa  well  seen.  Tbt 
shadows  of  ball  on  ring  and  of  ring  aa  ballmr 
not  seen  at  all ;  bnt  the  planet  is  so  placed  Oe 
they  hardly  would  be,  Tlie  views  of  both  pliMi 
admirable. 

Among  dose  doubles  may  be  meotiuned  i  Can- 
peiie,  4-6,  T.  n.  at  dist.  l-V  nod  1-h'  (fine,  bnlw 
bb).  12  Ijynci%  C,  r.-5,  To.  stnit 
ilose  pair  in  each  uf  these  b  bs^ 
aeen  w  oe  doc  single  ;  but  it  roqnirca  the  ere  te  te 
In  the  beat  position  posaible,  eapecially  witk  Ik 
latter,  to  aee  them  divided.  PerhsLpa  apenneitb 
younger  eight  than  mine  might  see  it  Mastti. 
Soch  objeota  aa  t  Lyne  are  easily  aeen  if  wtadui  ■ 
at  all  tavonrable. 

The  telescope  well  bears  the  oroal  teaUqi  M- 
commended  to  purchasers  uf  iaatnuneol^  Ir 
colour  and  apherical  abcnatioDa,  and  tm^at- 
tion.    The  apherical  waa   corrected  bytfaetanli 


,  a  fine  achromatic  eyepieos  by  Wray.girii(i 
erofahout  ITO,  and  «Jei>  with  one  by 'Pm- 
matiqae,"  which  is  of  a  peculiar  oonstraenm,!  I 
believe,  and  ia  ala.  an  eioellent  one,  with  a  li^ 
field,  and  good  dcfinitiaa  np  to  the  edgea.  Pont 
about  tS5.  'W.  O.  Pmr- 

HOW  IX>Na  DOBB  A  BTTTTBHnT 
LTVEP 

[-2&2I1.1— To    the   entomolOKiat    this    qneiy  a 
pretty  well  nnderatood,    the    Britiah  Rbo^ilMra 


being  limited 
known  to  pass  the  wintei 
five  as  caterpillara,  ten  . 
batterBies.  ^ms  doubt 
condition  of  the  other 


Bight    . 
....  -  in  the  egg  atate.  tviMf 

lillara,  ten  aa  obryaiids,  and  Halt 

attached  to  the  wins 

foics  of  thetenbfte' 
Bating  species.  I  have  captured  sight  idtkwn 
the  spring.  The  exact  time  depend*  UM  tt< 
weather.  In  184K,  being  an  nnosual  forwardapcnf 
on  Feb.  2B  ot  Uiat  year  I  abaerved  nuMMji 
rla>nHi(lhe  Brimstone),  \'anc/m  rirtinrfSaillTv- 
toiieahell),and  V.piisehtarot  (IdrgeTortoifeihd;: 
but  in  ordmary  seasons  about  the  middle  of  Hin. 
or,  aa  I  might  say,  the  fint  week  of  mild  wiat^ 
with  aunahine  and  temperature  about  5C*Fita- 
thesc  three  mentioned  above  emerge  from  lie 
winter  quarters  to  enjoy  the  aunshine  in  aoif«^ 
with  I',  /o  (the  Peacock),  and  lire  on  <>b> 
Hay,  so  that  we  can  say  these  butterflies  eB>n  ■ 
life  of  eight  months,  though  the  greater  psrt^ 
^eir  cxialence  is  paaeed  in  a  state  of  torpor.  T^ 
ova  of  this  species  are  deposited  on  the  cem* 
nettle.  The  larvB  are  full  fed  abottt  the  laiU' 
of  July.and  theimagoemergeaiB  Angnst  y.i»- 
Jnn(R(theBedAdmiral)and  W  nsr.iHr(ihe  Ptiau' 
Lady)  appear  in  Smtember.  seldom  reappwnt 
until  the  last  week  of  Hay  or  the  lint  week  of  Jot 
of  the  following  year.  I',  jtutionn  (CaiabK«iii 
Beauty)  I  captured  the  firat  week  of  April.  ■« 
Colim  tduta  (Cloudcd  Orange)  the  firat  wiA  i 
May,  all  hybemated  apeoimeni.  I  mayaddtbt 
hybernating  butterflies  kept  in  confinemeolaa 
aubject  to  alternate  heat  and  cold,    die  beforti 


Epping. 


le  allotted  to 


J.  Z..  EnsiUk. 


THE  FBBBOUS  OXAI^TS  BBVELOPn 


[■•o212.]— At  p.  a-1!,  I  am  m™le  to  aav  that  'Ha 
oxalate  ha>  to  lit  added  to  the  iron  aolutica.'  1^ 
ahiiuld  stand,  "the  oialate  ba,  bten  added  taUt 
iron  eolution." 

Thia  is  an  imporL-mt  point.  If  the  iron  lolinife 
be  poured  into  the  oxalate  wdatiuo.  no  depwr 
takes  place.  If  the  iiinlate  be  poured  into  ches^ 
aoluticn.  a  thick  precipitate,  difficult  t<>  rediieciln. 
i>  formed.  B,  Bottooa 

STAT   B1TBSB. 

ririJin.l- 1  AM  very  pleased  to  lee  the  »»■ 
menUut  "X.  Y.'upnn  my  leUar  oC  OelabetlHt 
The  thin  divided  busk  he  apeaka  ot  it  now  ^ 
used  in  the  oouunonest  makea.  In  Btuting,  it  n 
be  well  juat  to  sec  the  pnrpaae*  theae  an  n|faa 
to  be  used  for.    Bome  nj  Otgj  «c»  atMinMr* 


Sport:    othera 
th  of  the  body  at  t] 


iw>lii^«allt)^ 
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(oliil  hniik  ia  Iwin^  niicd  vith  fto  inverted  hook  it 
theliuitom!  the  ikirt  hnndhMaholeiatheuentre 
uf  it,  KDil  piu(in)c  urar  tlii*  hook  is  iiipported  in 
fnmt.  buttonirs  in  Uio  iianal  irsT  Bt  the  Iwck.  It 
will  be  noticed,  by  fsatening:  the  ikirti  br  thij 
method,  the  lite  rtf  the  iraift  la  much  reduced,  aJL 
the  buulii  being  below  itj  beaidoa,  the  whole 
weight  uf  the  nkirteia  tnnifeired  to  Uie>tk;a,uid 
thna  diatTibiited  over  Uie  body.  "X.  Y."ape»k« 
of  ■  "  aaw  plMe  "  burk  thnt  i>  sbaolutcly  rijid.  I 
may  inform  him  fnr  >  Ions  ''"le  now  Uiej  hnire 
been.  He  ehunld  ace  lome  ut  the  beat  m&ke*  with 
their  »olid  broad  hm^i  mndo  from  ^iu.  ahe»r  atcel, 
that  will  not  hend  in  thi/  alightett  dpgree,  and  are 
>o  lone  thair  the  weorcr  cannot  piioaibly  lit  down 
properly;  the  bottom  uf  tho  buak  would  rest  on  the 
aeat,  onuaiDg  the  tup  to  pieaa  Hrmly  igainat  the 
cheat,  unl«H  the  wenict  aat  moat  upright. 

The  objeet  of  liiiring  them  >o  deep  I  cannot 
inugin&orwby  they  ahunld  not  1iend.  H  "X.Y,"' 
will  look  in  the  Uraptr  ivmc  abort  time  back  he 
will  there  aee  an  aucninilof  adrapiT'iaaaiataatwho 
h»d  to  wear  a  p.iir  uf  theae  ataya  nearly  a  day  for 
a  lady  cnaComer,  C<i  lee  huw  a  cuttume  looked  when 
worn  OTer  thum.  Hlio  pitifully  doacribea  the  iniiery 
ihe  endured  in  being  Inccd  lo  ti|jhtly,  and  the  dii- 


le  thin^.  that  in,  buaka  havi 

a  atcHiui,  jiiiigiag  from  thi 

repair*,  and  I  urnnilL-r  mure  lerioui  accidenta  are 
not  heard  u(  ffnn  their  breaking.  Frequently 
cnCra  new  l:icshulca  nnd  itiengthenmg  piecea  have 
to  he  placed  in  the  back  after  &  yuung  lady  haa 
. .,.-1,-1,  ....  ----'--wtighOythoy  have  been 


Ifailt< 


.Qthen 
e  advantage  of  having  bui-ki 


diBerent  lengtha  and  widtht  suggeited  by  "  X.  Y." 
Ladiea  would  nut  trouble  lo  fatten  *oj  particolar 
one  in  "to  u  to  have  Uioir  itaya  faced  cliaie.'' 
Uond'Htting  unrn  alwiiyi  will  lace  cIow!,  and  divided 
buaka  for  any  l^dy  of  importance  ace  becoming 
thingi  uf  the  jKiHt.  Ilefoie  long  I  feci  aure  Home- 
thing  will  havf  tu  he  done  to  leaaen  the  weight  of 
ataya,  lomc  uf  them  hiTing  ttccl  and  whalebune 
aeKn  olternattly  in  aa  cloaely  aa  it  iapoaaiV^'  '~ 
get  them  in.  Thix.  tngethei  with  a  a'llid,  b 
uid  deep  bu«k  miLkes  them  very  weariion 
weir.  "X.Y."  snjn  he  doea  not  wieh  toenter  into 
the  tight-lacing  contruveray  :  bat  I  may  t«ll  him 
since  "improver-,"  to  keep  in  the  oentre  of  -■■- 

buck,  mutt  be  loatcned  aAcnraly  to  the  bo 

lacing  holea  at  the  back  of  the  ataya,  ita^-a  are 
worn  laoed  tighter  than  ever,  or  the  wearer  la  aub- 
ject  to  great  diacumfurt  through  the  tide  to  aide 
motion  of  the  "improver,"  oanaing  the  ataya  ' 
away  on  the  body. 

A  ProTiiudBl  St^Tinailcu. 
Leamington,  Jan,  Int. 


cylindera  of  iron  and  bismuth  are  placed 

plate  the  win  uielLi  on  the  biunutli  cylinder  Snt. 
I  can  only  aay  thiit  if  Cul.  Roaa  and  St,  Grey 
aware  uf  thin,  Mjmu  people  appear  Eot  tu  be  ao. 
lecoUect  aeeinj,'  iu  A'aturt,  aumc  time  in  IiMl 
eammonicatiuii   (from    a   Jit.   Madun,    I  thii  _, 
■tatin^  that  wlicn  proper  contact  waa  aecurcd  by 
■oldenng  the  cylinden  tu  the  hot  plate,  the  wax 
JnTSTiably  melted  on  the  iron  cylinder  first;  and 
puinUng  one,  by  reference  to  the  tiblca  of  apeclfio 
beati  and  coniluutiviticH,  that  nuch  mnat  theoreti- 
cally be  the  cue,  in  spite  of  Pruf.  Tyndall'i  oaaer- 


ClSBnlngr  New  Rubber  Corlu  oJid  Tublnff. 

New  rnhWr  I'urltH  nnd  tnbing  .nrc  alwaya  coiit 
with  more  ui  hr*  anlphui,  and  pcrhapa  alao  hit 
of  the"fillini'"  that  ia  of  ten  added  to  them  (which 
ia  often  puvdcrcd  aatpiilone).  Here  waahing 
water  will  not  rcmin-e  tbia  coating,  capeeially  f  ru 
the  inaiile  of  tubinir.  It  i*  lie.it  inittun  rid  of  1 
boiling  the 


out  of  the  linnid  iiuiia\ioaally.  and  carefully  re- 
immened,  ko  tliot  new  liquid  will  jhuw  thruughaut 
Ita  bore.    After  having  Men  thinuughly  boiled  in 


lanner.  (be  giKHTi  ore  Ciirefuliy  wiuhcd 
water.  If  the  tubing  ia  nreviuualy  treated  with 
wum  water  ami  thoroughly  kncade<l  ur  beaten,  ao 
M  to  looae  the  coating  Mhering  tu  the  inaide,  the 
above  deacrilied  cloanlng^prooeii  will  be  much 
more  thorough. 

Bo*9  to  Olouua  Bilk.— Hsat  aoo  gramme*  of 
eoeoannt  oH  to  a.")'  C.  (Sla*  Fohr.),  and  (hen  add  2J}0 
Itunmea  of  eanatle  aodo.  Heat  350  nammea  of 
wfaito  Venice  tnipentine,  and  add  to  ft  the  aoap; 
vix  wcU.  CovoT  and  laaTa  Moodlnr  for  toiu 
bonra;  fhm  h(wt  an«w.  wM  Bflft  giwnniM nf  OT lall 
-  and itii  wdL  Iliiil  ■iiW  ■iMijiMlhiilTj 
-'-y  tallow  ioap,ud  add  to  Iha  afima  mB 

BBklltKUL    inHHl^«tll|lMM. 


REPLIES    TO     QUERIES. 

•,•  lit  tUtir  Ml 
fiUlg  ttjuttUd  la  j> 
■arf  nimbtr  ^f  llu  qmry  4uitd. 

[573011.] — Ohnmometw  Balance. — The  qne«- 

tiun  tu  be  aiiawered  it:  Dnea  the  time  of  uauilla- 
tioD  of  the  balance  vary  with  the  weight  or  the 
maaa  of  the  wheel  ?  And  it  ia  one  I  ahonld 
like  to  tee  auwered  aatinf actor  ily.  After  rcad- 
" :plic>,    I    think   the   anawer  ia 


but  I 

he 

haJanre  ditferent  ti 
matter  1>  I  thought  a 
pendulum  only  \hk: 


aakcd     if    the  welgbt 
it  ?     Anil   whf    it 
a    pendulum     in    th 
ance  wu  better  than 
aoted  in  any  pofition.- 


[&7R''>0.] — Chronometar  Bolonoa. — The  vibn- 

tiuna  or  OMillationa  of  penduluma  do  not  depend 
altogether  on  weight;  length  alfecta  them  mure 
than  weight.  The  oKillatiooK  uf  a  pendulum  are 
of  eqiul  duration,  whether  in  full  or  in  gentle 
awing,  ao  Chat  whether  a  pendulum  waga  an  inch 
or  a  foot  it  doea  it  in  the  aanic  time  ;  and  au  it  ia 
with  a  watch  balance  (except  that  of  a  verge}. 
Bo  that  if  a  verge  watch  ho  dirty,  the  dirt  give« 
no  extra  speed,  only  indirectly.  If  the  earth 
rotated  once  in  eight  hourii,  ita  polar  diameter 
would  be  S5  miles  leaa,  and  ila  equatorial  diameter 
tj8  mile*  greater;  the  gravity  and  temperatare 
would  be  ao  eqnalued  thatcbronoDietem  wuuldnot 
vary  perceptibly  in  any  part  nf  the  glube  ;  and  any 
imperceptible  variatiun  would  be  due  tu  lunar  in- 
flnenoe.  "  F.  U.  H."  ia  incorrect  when  he  at- 
tribntsa  oblation  uf  earth  (o  'f ugolity  ;  'fngality  ia 
only  another  name  fur  gyrative  diminntiun  of 
ity,  and  tbia  diminntiun  givei 

W.  t"  waa 


cxcesa,  and  hence  a  polar  oblation,  benee.  again,  a 
equatorial  projection ;  therefore,  "J.  W. 
right  in  aacriliing  oblation  to    eentripetoliam,  ur 
uadiminiihed  gravity.— CuvEHTRY  Ton. 
[oTaCO.V-Ora'rltT    and    Chronomater   Bo- 


nlly  keep  in  the  atraight  line.    In 
the  point  ia  riveted  to  the  puint-pli 


._  depreciate      

unrevealed  tripo*  or  aubject  had  better  learn  the 
(iri-t-ctani  trutii  from  aomc  elementary  book  on 
matliematioal  mechanioa  that  maa  ia  not  weight. 
In  the  univeraal  language  of  audi  book*,  M  ia 
maa)  (not  volome  or  aiie)  and  Ma  (or  maia  x 
gravity]  ia  weight.  Alao  he  ahonld  isarn  that  the 
time  uf  penduluma  dependi  un  the  ratio  of  Ulg 
(ur  the  m.,mt«l,  I  being  the  length)  to  UP  (or  the 
moment  uf  inertia,  aiaumiag  the  pendulum  to  be  a 
liin/ili  one) ;  but  that  the  time  of  a  balance  dependa 
on  Uie  ratio  of  the  force  of  the  baUnce-apnng  to 
Hi',  ur  ^c  moment  of  inertia  of  the  bolancor- 
whioh  i*  not  truly  a  balance  if  It  is  altcctable  by 
gravity.  Indeed,  no  balance  in,  tu  lung  aa  It  la 
horiruntol,  whetncr  realiy  balanced  or  not.  The 
liability  uf  watchca  to  gain  ur  lone  in  certain 
variable  circnnutancea  hoa  nothing  at  nil  to  do 
with  theae  prupntitiona,  any  more  than  with  the 
maltijilication  table.  I  need  hiirdly  uy  that  all 
thi*  1*  explnUncd  in  my  book  on  "Clock*  and 
Watchea,"  and  no  doubt 
it  ia  too  much   trouble 

EtIM.  BlUJKETT. 

[liT.lfiO.]— OhronomaMr  Bolonoo.- 1  have  not 
cleaned  many  watohea,  my  experience  being  that 
uf  a  atudont  of  mechoniun  only,  ao  I  cannot  apeak 
with  Buthurity  >m  the  important  siibjeotof  the>r 
general  conditiun  on  arrival  in  the  hanila  of  thote 
whu  have.  Very  probably  the  cum]>anitively  rapid 
motiun  of  the  halance-wheel  thniwa  off  the  dirt  on 
t<i  the  other  parts,  and  Cliua  arrive*  in  a  compara* 
lively  clean  *tat«.  and  vibrating  murr  quickly.  I 
Rurmiaed  aa  much  from  ''P.  C.  H.'a''  sweeping 
oiaertion,  the  which  my  own  obatTvalion  givm  me 
whiit  I  ctmaider  *ufficient  grnundB  tu  contradict; 
that  I  did  ao  with  *ome  "  Ciz-bang"  wae  for  the 
aakeuf  amuaemont;  a>  wai  also  the  paradox  in  Che 
s)>p:irtntly  Hat  ccmtradicCion.  My  enrly  atCempta, 
and  thoae  of  other*  I  niel.  gi-nerally  reanlCed  in 
making  the  watch  htflc  largely,  and  Chat  from  atiff- 
neas  in  the  cacupement.  I  believe ;  and  alao  in 
ahortening  the  time  of  running  aeveral  hour*.  It 
appeared  probable  to  me  that  "  P.  C,  H."  had  been 
doing  likewiae.  If  "  our  friend  "  (with  an  addreas) 
will  kindl^lookathia  heading,  he  will  aee  tliat  iti* 
more  particul.-irly  the  balance  wu  arc  talking  about, 
a  tact  which  aecm*  to  hava  eacaped  him.  IC  i* 
■till  my  opinion  that  a  uuifumi  rvducCiun  of  fric- 
tiunal  ''weight"  would  have  tlic  major  effect  on 
the  quickly-moving  balance,  and  that  that  effect 
would  be  a  mora  rapid  viljratiun ;  that  the  In- 
eieaaed  movement  would  be  mure  than  compen- 
aated  for  by  the  acceaaion  of  control  by  the  hair- 
apring  and  the  quicker  motion.  I'oaaibly  the  effect 
might  be  nil,  and  in  actual  instrumenta  vary ;  but 
it  Moni  pvpttv  olaor  to  my  mind  Uiat  t,boa^  i. 
bnak  waat  olaUiM  AeoMawdxc  mi)>i«ia«D.i.  ««A 


vibration,  the  alower  motion  ha*  the  major  effect. 
When  a  balance-clock  haa  the  miaftirtunc  Co  cmaa 
my  paCh,  I  intend  trring  the  pIFect  uf  oiling  with 
o»*tor,  the  balance  fir*t,  and  the  whole  after.  11 
watchea   or  clocka  that  are  liming  from   a  dirty 

iipfiean  to  me  they 
■■  simple   enough ' 


,    The  I 


I   path, 
*on  that . 


bedroom  clock  at  timea 
that  ia  a  very  decided  loner  when  dirty,  the  pen- 
dnlum  being  on  pivuts  and  rather  expoaed.  There 
are  pendnlnma  and  jiendulum*.  and  it  would  not 
^ive  much  trouble,  perhap*.  tu  find  imc.  or  a  balance 
even,  thai  erra  ao  «*  to  geio  with  increased  move- 
ment.    I  am  tolerably  certain  they  have  been  coo- 

[.■|7578.]— a.W.  HnglnB.— I  waa  told  at  Swin- 
don that  Xu.  ',1  engine  bnd  a  ^i^iii.  stroke,  not 
34in.  aa  itaCed  by  "  F.  J.  P."— Xoxo. 

[STTuO.] — Tram  way  Poiuta.— Drop  points 
)iave  the  giu'ive  leading  intu  deeper  than  that 
leading  from   liie  double  line  (aee  Fig.  1.)     The 


sudden  drop  ia  vci^  bad  for  the  tpringa  of 
enginea  and  cara.  i!>omelimea  the  line*  arearranged 
at  in  Fig.  '2,  in  which  eaae   the  engine  will  naCni- 


!ted  to  ttie  pumt-platc  in  the  poai- 
Fig.  3.    The  engine,  coming  bom 


the  double  line,  will  puah  the  point  aaide,  and  than 
allow  it  to  anap  to  again.  Sometime*  the  point  1* 
)iinged  and  kepC  in  position  by  apring  or  balance- 
weigh  t.— Bo  W  LI  KQ. 

[577*0.]- Ptm  Bo«a»— TtuiiiiK.- 1  have  no 
wiah  to  enter  into  any  nnproiitable  controvcray 
withN.  B.ChadibutIahouldlikclore:-  ' 
uf  the  remark*  made  T 
S.  E.  Child  eontuiea  ' 
organ  buildera,"  and  hi*  at«ten 
any  (berg    he  seems  to  be  in  < 

1.nil#1dn     TTialri.    thz-iT    iivn    r|.|wlic 


of  hia  having  .._  .. 
organ-reeds  than  G.  Fryer  cuuld  carry."  Probably 
he  haa,  and  no  doubt  the  present  writer  can  aay  the 
eamc,  only  ho  don't  profe**  to  be  able  to  voice  reed* 
up  to  Uie  atandard  excellence  and  perfection  uf  the 

the  leading  and  long-cstablij>hed  American  lirmr. 
If  N.  B,  Child  would  favour  the  reader*  of  "Oura" 
with  a  chapter  on  voicing,  it  would  be  highlv 
uppreciated.  alChough  he  neud  nut  tLiink  that  anoh 
a  chapter  would  add  in  any  way  lu  my  preaent 
knowledge  in  mattera  of  reed-ore.m  cinatniction, 
thongh  I  make  the  propo*iti{in.  1  do  nut  know  f*r 
certain  whether  there  are  two  cini.'»pondenta  by 
the  name  of  G.  Fryer  contributini;  tu  our  columns; 
hut  I  do  know  that  aC  least  one  uf  tlic  individuals 
is  frequenCly  favoured  with  injiiriuua  inaulc  and 
raah  and  unjnst  criticiam.  If  talcutcd  eorreapond- 
ent*  would  employ  their  time  in  giving  practical 
informatiun  tu  clie  readera  uf  "Uuri,"  inatcad  ef 
wasting  apace  by  lindini;  fault  with  oChcra.  the 
readora  of  the  Bsr.Llxll  MEi.'liAMC  would  beneHt 
thereby.  N.  B.  Child  ia  also  wrung  in  his  soapicien 
that  I  "did  not  know  what  a  tuiiiuE-belluw*  wa* 
like  nntU  I  read  a  description  of  it"  [weU.weUl) 
on  p.  Xa2.  When  I  Hju^e  of  the  tnning-bellowt 
(described  by  N.  E.  Child)  u>  a  "  niystoriuus  piece 
of  Buohinery,"  I  wa*  merely  indulging  in  similar 
eapresaioD*  as  that  of  a  gentloniaii  iu  a  previowi 
communication.  It  may  probably  bencGt  the 
qperiat  fur  mo  to  aay  that  if  reed*  are  tuned  under 
*  certain  given  j)rB**ure  of  air,  the  reeds  are  apt  1" 
vary  in  the  tuning  when  «nbiB,it*j»L  \»  v  sMiktoJ. 
praaaui*.   -S^  *«^  -A  'C'l''  ■>'**>»■  "'"^^^^^^^ 


?r-^  wJs-^^ft"^^  ^  ■^ 
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is  cprtainly  then  a.  HBttencf  in  the  condicii 
onder  nhich  the  reed«  are  put  in  vibration.  . 
inexpeiivDccd  pUycr  will  oflen  put  the  reeds  te 


(  by  bail  bloiring.    Ti)o  great  i 
1  the   rcHls  nffeeta  the  timing 


give  out  the  required  number  ct  vibrutiotia  jier 
HOOUd.  On  the  other  hand,  nn  insufficient  supply 
of  >ir  tends  to  ilatten  the  reeds.  bccaQse  the  force 
of  air  is  not  enough  to  eaiise  the  reedt  to  give  out 
the  required  number  of  vibrations;  consequently 
llie  reeds,  under  these  conditions,  sound  slightly 
ont  of  tuDe.  If  a  stop  of  an  American  or^an  is 
only  partly  dniru  ont,  the  reeds  sound  slightly  flat, 
bcMUBB  thp  mute,  under  these  conditions,  is  not 
rtised  sufficiently  to  allow  the  required  amount  of 
-"-  ■  -  -  e  the  rcfilt  to  sound 
■  "  h  in  fully  drawn 
.     ,  jupleufthii,    Somctnne      ._... 

h&rmoniiim  reeds  when  the  reservoir  is  half-full, 
I  prefer  to  tune  the  reeds  when  the  rcserroir  14 
nearly  full,  for  I  liud  bj  so  doing  the  reeda  stand 
the  Gitca  pressure  and  do  not  TTiiy  quite  no  mncli 
nnder  ihc  varii>n»  detTeet"  irf  preMure  to  which 
harmonium  reeds  arc  sulijected  when  itiln;;  the  ei- 
preuioo  stop.    Iwill  enter  mure  fully  inbi  thcsub- 


[5777  LI— OonplBT 
refer    "P.  A.   C."  to  some 
builder.  "  Uranium,'  for  insi 


,  coupler, 


eminent  pipe-or^nn 
p.  ;iUii.     As  regards 


ruthk 


S' 


do  ptodncc  a  ''heavy"  biueli  on  the  keys  of  any 
instrument  in  which  they  arc  employed.  In  the 
best  and  higher  class  of  American  organs,  the 
touch  ill  rendered  heavier  l,j-  the  resiHtanct-  of  tlie 
jower  of  one  Bpring.  in  ailriiiiun  to  that  ai-tustcd 
)y  its  own  key,  and  in  l^rge  iustrumcnta  this 
matter  is  certainly  of  S'imc  consideration :  but 
because  1  state  this  fact  1  do  not  wish  to  cunjemn 
the  application  of  octave  conplers  to  reed-organs. 
When  ■■  P.  A.  C."  asserts  that  "  it  is  not  easy  to 
add  one  of  these  couplers  to  an  instrument  alreaily 
built,"  I  quite  agree  with  him,  and  for  that  reoKm 
I  advised  Uie  querist  (on  p.  3H)  to  let  his  har- 
monium remain  as  it  is.  In  this  particular  case,  I 
considered  the  application  of  a  coupler  not  worth 
the  tronble  required.— G.  PrveR. 

[578nJ.]— To  Mr.  W.  H.    EKvaa.- In  nr-coid- 
anoe  with  vuur  last  advice.  I  have  reconstructed 
of  m^  machine,  and  the  core 


if  employed,  mnst  be  held  downwards  at  an  angle 
of  about  'i«'  These  tools  are  sometimes  used  with 
a  wire  edge  tomed  up  in  the  manner  of  a  joiner's 
scraper.  Flat  objects  are  worked  with  the  joiner's 
tuols  and  planes ;  hut  with  these  likewise  it  is 
lietter  the  edge  nhonld  be  alightlv  bevellBd  on  the 
flat  side  of  the  iron.  The  edges  of  canncl  coal  are 
harder  and  polish  better  than  the  Sat  surfaces."- 
B.R.N. 

[68038.1— Fudty  TaleplioaeB.- I  conclude 
these  are  Bells  telephones,  and  that  you  tried  them 
on  yonr  line  without  any  transmitter  or  battery  in 
circoit.  I  have  frequently  done  the  same,  though 
on  a  shorter  line  than  yours.  I  got  my  Bell  tele- 
phones to  talk  sufficiently  well  for  me  to  hear  all 
that  was  said,  but  thev  were  not  a  groat  soccess. 
I  got  much  better  results  by  using  electro-magnetic 

weeks  ago  in  these  c'olnmns,  and  which  is  really  the 
lilasguw  receiver  disclaimed  by  Bell,  wiU  answer 
fairly  wcU  fr}i  quite  the  diatanee  you  name,  and,  as 
far  as  I  know,  is  the  only  unpatented  one  we  can 
legally  make  up  and  use.— Auolvte. 

[l>8iii<^]— Oablnetta.— I  am  afraid  "Qucriiit'' 
B-on't  be  able  to  get  what  bo  wants — certainly  not 
from  Spalding  and  Hodge,  unless  he  buys  it  by  the 
ton,  which  I  opine  would  be  more  than  be  wants. 
I  have  myself  tried  every  place  1  know  of  to  get 
paper  for  an  urguinette,  but  was  Dnsuacessfitl, 
thoogh  I  even  went  so  far  as  to  advertise.  It  ho 
does  succeed,  I  should  be  gtod  to  know  where. 
Uusio  for  the  ccleetina  is  ,-in  iiiimcnsedeal  cheaper, 
by   the   same  maker   as  the  cabinetto. — K.  A.  R. 

[ jSIUJ.]  —  Blectr»-Uator  (U.Q.)  — To  Mr. 
BuTTO>'K. — I  beg  to  Bpulogisa  to  tliis  qnoriat,  hut 
I  had  answered  this  query  at  the  date  of  its  ap- 

(earance,  and  can  only  imagine  that  my  reply  must 
ave  miscarried.  Sixo  of  armature,  lUin.  by  Sin. ; 
wire  on  armature,  aliout  -lib.  Ho.  16 :  wire  on  fields, 
811i.  of  So.  l(i  on  each  leg,  coupled  in  parallel.  A 
dozen  to  fifteen  gallon  cells  would  be  requited. — 
a.  Dot  TO  SB. 

[S812:t.1— Kotor  for  Slsctrio  Mechanical 
Clock.--''  J.  K.  S."  might  bo  recommended  to  look 
op  his  back  nnmlierj.  The  Leclanchv  will  work  an 
electric  motor  for,  say.  a  couple  of  minutes  at  a 
time,  which  is  e<m«iderably  longer  than  is  wanted 
fur  a  "self-winding"  eleetrie  mechanical  clock.— 
Nus.  Doii. 


tsof  St 


ought  St 


to  form  cogs;  the  sine  is  exactly  the ..._ 

former  cast  one.  It  is  wound  with  the  same  wire, 
and  has  the  same  E.,  nearly- viz.,  -IH  ohm.  Tliere 
is  certainly  some  improvement,  but  1  wish  to  aak 
yon  if  the  pole  pieces  cover  sufficient  of  the 
Bimature.  At  present  they  each  encirelo  onc-thini 
uf  its  circnutfercnce.  its  diameter  being  iiin..  the 
nearest  points  of  the  pole-picoes  arc  about  Ijin. 
apart.  Wonid  there  be  any  advantage  in  screwing 
on  four  strips  of  wrought  icon  to  halve  the 
distance?  I  notice  in  the  Edison  machine  the 
poles  nearly  entirely  inclose  the  drum.- CARS- 

[ 07'.' J5.]— Organ  Pedal  Plpea.— I  have  already 
answered  on  page  323.  It  the  correspondent  does 
not  think  it  worth  while  to  procure  the  numbers 
to  which  1  referred  him,  ho  can  scarcely  expect  me 
to  waste  my  time  in  copying  out  the  diacrams  and 
text,  and  then  ask  the  Editor  to  reproduce  what 
has  already  been  given.  Ot  course,  if  the  numbers 
are  out  of  print,  that  would  be  another  matter 
altogether.— S.  E.  CHILD. 

[57998.]- TniniaB  Coal.— Holtiapllel,  in  Vol. 
L,  says ;  "  The  material  is  tut  out  with  a  saw  for 
Ivor)',  but  the  hand-eaw  will  answer.    The  pieces 

a  parallel  hiade  of  steel  about  8in.  long,  Ijin.  wide, 
and  iin.  Ihiok,  sharpened  ver)'  keenly  with  Iko 
bevels  at  the  one  end,  and  used  with  the  band 
alone.  For  making  a  snuH-box,  whether  plain, 
•crewed,  or  eccentric  turned,  the  plank  way  or 
torfaoe  parallel  with  the  seam  is  most  suitable;  it 
is  also  proper  for  vases,  the  caps  and  bases  of 
columns,  &c.  Cylindrical  pieces,  as  for  the  i/ia/i. 
ot  columns,  should  bo  cut  from  cither  edge  of  the 
Blab,  as  the  lamina;  then  rmi  lengthways,  and  the 
objects  are  much  stronger.  These  latter  pieces 
when  prepared  should  be  driven  into  conical  chucks 
with  a  molU'i,  us  a  blow  of  a  hammer  near  the  edge 
would  shiver  olf  a  flake  lengthways.  Cylindrical 
pieces  cnt  the  plank  way  should  be  chucked  with  a 
/lammtr,  that  the  blow  miv  be  eioctly  central, 
otherwise  the  oj-liiidrioal  piece  would  perhaps  be 
broken  in  two  transversely.  Cement  is  also  very 
much  used  for  chucking  the  work.  All  the  tools 
for  cannel  coal  are  gruiuid  with  two  bevels,  exactly 
like  the  chisel  for  toft-woi'l  turning,  but  they  are 
held  toriiOHtalls.  A  small  gouge,  from  Jin.  to  jin. 
wide,  also  slightly  bevelled  oli  from  within,  is 
nsed  for  rouchmg  out,  to  save  the  liuiihing  tools, 
Tbtie  tboald  be  ground  with  thin  and  iffy  tharp 
ligaM,  olberwire  l£ey  barniih  instead  of  scrape  the 
wort.   The  ordinary  tools  titrirOTj  tad  had  vraoA, 


:nld  ndviae  b 
the  banks  and  the   Post  Office.     I  calculate 
would  pay  "  reawnably  "  for  snoh  an  ink  a 
;qnire>.^Nu\.  Don. 
[081.14.1— MaKneHinm,—"  R.  D.  C."  asks 


might  1 
cold-sol 
which  [ 


t  that  he  should  try  for  himself.     It 


ight  jiriiduce  rather  too  brilliant  an  ex- 

Eenmcnt.  Might  I  asic  the  querist  if  he  over 
card  of  mngncaiiim  being  soldered  ? — Nus.  Don. 
[6814S.]— Tlw  City  CompanlBB.— See  an  edi- 
torial ''  answer  "  on  p.  vii.,  Nov.  21,  which  looks  as 
if  it  were  intended  for  you.  The  companies  do 
not  exeroisc  that  privilege  now,  and  they  never 
had  control  over  tradesmen  outside  their  boun- 
daries.- S.  11. 

[ii8H<i.]— Befflstratlon  of  Deslffna.- 1  believe 
not ;  hutask  the  comptroller.— S.  R. 
]— raedwator.— The 


■ally  worked  by  a 


1  the  si 


rj81ji"i.]— Copying  DrawlngB.— See  Stanley's 
''  Drawing  lusirumunts."  An  eidograph  is  more 
exact  than  a  pantagraph  fur  many  purposes;  but 

if  that  will  du.  by  all  means  use  the  eidograph.— 
T.J. 

[u81o8.] — Tinnin?  Copper  and  Iron  Pans. — 
—Clean  the  pans  thr>coughly.  and  rob  melted  tin 


[  SKI  liii.]- Action  of  Steam  on  Flr«brlcka.— 
This  is  a  purelv  hvp'ithetical  question.  Steam  has 
little  effect  on 'good  firebricks;  but  reaUy  the 
querist  should  try  for  himself. — A.  M. 

[JSlTlt.]— Joy'B  ValTO-Qear.— Whv  does  not 
the  querist  work  out  an  answer  from  tnq  working 
drawingswhich  have  been  published  and  exliibited? 


jbjcetive  K  I'lmrai -,  .__   .., 

.._  precious  stone  of  high  rofrai'livc 
Btrncted,   and    fairly  well    c(HT«te< 


9c,  and  for  a  duration  not  exceeding  (trcn! 
linutes  in  a  balt-honr.  Your  lamp  is  prvibsUt 
jout  i  ohms  resistance,  in  which  caae.  by  cuapliij 
!  Leclanchi'  agglomerate  blocla  in  series  of  3  cut, 
,-ou  will  probably  have  nil  the  current  too  netd. 
If  not,  add  a  fifth  set  of  3  cells.  Couple  the  nui 
K)  lines  in  each  of  the  three,  then  the  carb-ni  t, 
[sarbons,  and  couple  the  3  r.inea  of  the  Gr>t  n:  i- 
the  it  carhons  of  the  second  set,  ic.  ThL  ii  u 
liminish  the  internal  resistance  of  the  binerj. 
For  the  same  reason  yon  use  the  i^1oE:tiv' 
instead  of  the  porous  cells. — OmeUA. 

[S85G3.]  —  StcroBCOplaai  OhJ«tI»«.-T:r 
importunec  of  iraprovemonts  in  high  power*  ■•; 
the  microscope  is  so  great  that  it  mnst  hr  ^t 
-  ^use  for  recurring  to  this  aubject.  My  qn*B!-; 
s  at  least  plain,  whatever  my  ''tiotiijif' (s 
;  snbjecl  may  bo,  nnd  a*  '■  Gumma  Sigma"  bu 
no  Wi«e  answered  the  qncry,  with   the  Ed::-!- 

'-  a  little  more  f lOlj-t-J. 

Hiiin,  of   topaz,  dius'ol 

_,   . ^     .    ._     'ted.    W6-j1J  -if 

JUEercncc  in  the  «.[.  of   the  front  IcU!.  bzA  ±> 

-glass  of  the  prepnratiou,  materially  a.vai 

its   performani'c  with    nn    immcD-iun  medhoc  <i 

italile  optii^al  dennity  ?      It  i*    evident  iha'.  & 

istractioii  of  such  lenses    would    be   di£cdi. 

"       l.v    fullv    cmnrWrt: 

-.   -,-    --   Pif^-' 

of  his  excellent  nrticles  in  yonr  clumo^   Tk 

.■rtion  that  "  it  is  hy  no  means  clear "  thii  3 

dry  lens  is  to  !»  compared  to  an  immersion.  Uz-:w 

,  from  cither  a  prufes^inf;   niii-rotenpi-:  :;  ;£ 

an.    I  have  lately  Vioen  iii<ing  a  dry,  uiil  j-i 

, lOgoneous  immersion  I-]:>tli  olijcctive.bjth  ■; 

Powell  and  Lealands.  and  it  appears  to  me  thii  :■ 
one  using  them  could  say  that  the  former  cu  '. 
be  comp«rcd  to  the  latter  in  definiiion.  lifht.  ■: 
other  optical  qualities.  It  in  qnite  obvions  i: 
the  immersion  principle  i«  only  applicable  to  Lip 
or  highest  powers,  and  indeed  is  in  no  wii«rcqainj 
for  others.  As  low  or  moderate  poweri-  up  ii  iif. 
j  or  ^in.  are  practically  perfect,  a  iiumewhat  Inj: 
proportion  of  microscopical  ohscrvatiuni  u,T 
perhaps  be  made  with  low  or  roediiun  powtri:  ta 
■-  -  largo  number  of  the  most  iuipirbmt  iiiM- 

jns  of  the  present  time,  hiatolugieaL  mint 

pathological,  anil  other,  high  power:  alone  ini 
any  use.  If  it  Lo  a  ■' oonuiiim  orriir"  i-)  mrju* 
that  high  wiwer*  are  tJio  "  more  n^ef  nl "  of  tit 

the  1 
.hje, 


I  only  he  made  by  a  ven-  ti-m  — 

■ope  :  each  class  is  iistfui  for  pirtitii.- 


n  tbt  uec 


,  ands 


iplaced.— Hosioio/. 

[,'i»J7 1.]— Eeganeratlvo  Oaa  Ficea.— I  a 
glad  to  see,  from  T.  U.  Marsh's  and  "J.  !...> 
marks,  that  my  ideas  bavo  been  forefHUci  ai 
tliat  the  regenerative  principle  is  already  irrJK 
to  beating.  Would  cither  ut  thtae  genTkixS 
kindly  say  where  a  description  of  the  fiie^  t'lq 
use  is  to  be  got,  with  prices 'i* — B.Sc.,  Plymoct. 

[58303.]— PoTffe,- Will  J.  Yeoman,  p.  .K,  b 
kind  enough  to  send  exact  description  otihel^ 
fan  he  speaks  of '/ — as  I  am  satii^lied  that  he  ar.i 
not  posaibly  get  up  sufficient  speed  with  oneDC 
to  turn  the  llywheel,  let  alune  to  ivork  it  witb  « 
hand,  whilst  llie  other  attends  on  tbeworkia^ 
Sre,  if  the  coals  were  on  the  bc.trth  :  liut  I  nisJ^ 
tiiat  he  bums  cike.  I  i-npp-ise  he  is  aware  tiu:  a 
many  works — Woolwich  .Vrscnai.  fur  inicuM.v 
well  as  private  firms — hydranlic  blowers  are  srfi 
as  a  fan-blast  is  not  coniiidered  to  give  «a0 
pressure  ;  and  when  I  used  formorly  afan  of  >)«■ 


. 1  sound  weld _„._.  .  , 

1  oniinnry  coals. — A„  Liverpool. 
[58315.]— Eloetrie  BelU.— Thi*  is  the  odjn! 


b  of  it. 
;ly  or  tog 
[fi83l)!>.]-81tda   Vaiy*.— In    tlw  one  <»»" 
have  steam  jircssure  (a  botli  ttdam  of  nlv*  t^ 
Uie  springs,  to  keep  it    tight,  wonld  ham  ^  ' 
strong  enough  to  resiit  the  ■tnain — itHO«  ' 
tically),  and  the  preaanre  on  t^ic*!  t^p- 
Atsm-wMLlbatrNMlaRadfam  9/Utimf 


Jajt.  8.  ] 
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chest  cOTcr.  and  u  little  eitr*  triction  (which 
would  be  Btjually  divided  between  the  valve-faoe 
uid  the  ipriog-bniringa).  1  don't  see  «n7  advan- 
Ueestobegttined.  DooH"Bowliag"?— LKlCEflTBB, 
[58815,]— Bleotrto  Belli.— If  "A.  B,  P.  K."' 
wDl  connect  bis  belli,  u  per  tketoh,  he  will  then 


be  able  to  ring  them  at  he  requires  ;  A.  oleitric 
l>eUa  ;  B,  batteries  ;  C,  poish  or  snitoh. — C.  W.  R. 
[58940.1- Compound  Intereat,  Annnltlei, 
*C,— Refer  to  pp.  ■Jl!',  2.1(;,  2«S,  289,  31-1.  341,  3«7, 
Vol.  XXV.,  where  I  got  aniwera  to  a  BimiJar 
qrieition,  nnd  pp.  3TS,  H^l  S95,  '100,  451,  Vol. 
jCXVI1„  for  renlio  to  another  query.  I  Mould 
TTorlt  j^onr  problena  thus ;  As  you  pay  book  the 
.£50  principal  in  twelve  cqnaJ  weekly  inatalmeoti 

■  of  £4  39.  4d.  each,  yon  praoticallY  borruw  £50 
dnring  the  fir>t  week,  and  £4  3<.  W.  dnring  the  last 

■  ^reek,  and  both  l«;{ether  are  equal  to  borrowing 
£64  39.  4d.  for  one  week.  You  also  borrow 
£46  Ilia.  Bd.  for  the  icoond  week,  and  £8  fia.  M.  for 
the  eleventh  week,  which  ia  aleri  equal  to  borrowing 

-    ;e54  39.  4d.  for  one  week.    The  third  and  tonth 
:  fourth  and  nioth,  Stth  sad  eighth,  and  sixth  and 

Baveath  weeks  together  are  each  also  equal  to 
I.  borrowing  £54  3i.  4d.  for  one  week.  Thia  gives 
"    til  equal  Bnionnt9,  into  which  the  £10  interest  15 

to  be  divided.  Then,  if  £1  139.  4d.  ii  paid  for  the 
,   me  of  £54  Ss.  4d.  for  one  week,  the  rate  per  cent. 

Mr  annum  wUl  be  iW4385 -[ ,— S.  B.  Hdst, 
!    Swindon. 

[OSaS-'.]- L.  T.  and  8.  H.  Englnea.— If  the 
,  qneriat  means  the  10-whoel«d  paMonger  tunka,  fur 
;    lie  Bainea  do  class,  the  following  ace  their  dimen- 

aioBa: — Grate  area.  171  sq.ft.;  heating  aorfaee  of 
;  .firaboi,  B7  iq.  ft;  of  tubes,  •J2i  «q.  ft.;  diam.  of 
;  e^lindera  (outside),  ITin.by  aain. ;  coupled  wheels, 
'  TOt. ;  bogie  and  trailing  wheels,  3ft. ;  weight  in 
'  cteam,  6ti  tons  2awt.,  of  which  15  tons  IBowt.  is  on 
-'  the  bogie  and  li>  tons  lawt.  on  enoh  of  tJie  floupled 
'    wheels.    Tbetanksholdl,3D0galloiu.  TheeDgiDea 

bare  200  tubes,  I  jin.  in  diam.  and  lOft  lOJimTong. 
'    misy  were  designed  by  Mr.  Stride,  of  the  L.  T. 

■  Bttd  S.  R-  and  built  by  Sharp,  Stewart,  and  Co.,  of 

■  II«ocheat«p.— W.  B.  P. 

"  [88844 J— Tho  Biohajrdaon  Aro  liEunp.- To 
"HCS.  DOTt. " — I  am  sorry  to  have  to  contradict 
yonr  statement  that  you  made  an  page  363  of  last 
Treek'a  nnmber  o£  ■'  Ours."  There  is  none  of  the 
above  lamps  working  at  Hobey's  Works,  Lincoln : 
:  "bat  a  letter  addressed  to  the  inventor,  Mr.  A.  W. 
Siobaidson,  the  Anglo-Amerioan  Electric  Light 
,  Bod  Bngioeeting  Worts,  atrotford-road,  Man- 
tdiealer,  would  receive  a  reply.— C.  W.  R. 

[583-14.]— The  "  BiohardBon  "  Arc  tamp.- 
I  haye  much  pleasure  in  obliging  '■  Pick  "  with 
aketrh  and  description  of  the  above  are  lamp, 
which  I  dM^  say  will  be  interesting  to  our  electric 
readers.  Fig.  1  ia  a  front  view,  and  Pig.  i  a  side 
view.  In  the  first  place  a  toothed  wheel,  a  a,  of 
1  clockwork  gears  into  a   rack,  ft  ^,  forming  the 


holder  for  the 
or  negative  point,  c',  beinKcarriciiina 
In  the  usaal  munner,  and  the  rack  I 
with  the  whole  of  the  clockwork,  is  ta: 


The 

aitocbed  to, 
of  which  car 
and  when  thi 


ide  levera,  P  P.  the  other  ends 
■y  the  frame,  gg,%  of  the  cloukwork, 
. —  .-.  B,ttraot«d  by  the 


A.  DI>,  it  raises  the  raok.  BB,  and  (lie  clockwork, 
^  and  brinBi  a  brake-vbe^  E  H,  in  the  latter  into 
itMt  with  a  bra^  1 1,  as  shown  on  the  sketob. 
e  brake-whwl,  HH,  also  acta  a<  a  balance 
.sal,  b«nag  a  ndinooaMng  moveinent  like  a 
lanDS  of  a  wntofa,  and  ia  driven  by  a  verge 
j^emtot  bom  the  dowB  wheel^  a  )^  cf  the 


clockwork,  the  weight  of  the  rack,  B  B,  being  the 
motive  power.  As  the  carbons  bam  away  the  re- 
siatAnce  becomes  great,  and  the  shunt  magnet,  m  th, 
then  overpowers  the  main  magnet  and  no  releases 
the  brake-wheel.  This  occurs  every  few  aeconda, 
and  thus  the  upper  carbon,  c.  is  lowered,  tooth  by 
tooth,  preeisely  at  the  speed  required,  irhicb  main- 
tains the  electric  arc  at  all  tunes  the  same  siEe, 
and  thus  the  light  is  kept  perfectly  steady.  If 
"  Pick  "  requires  any  more  information  on  thia 
matUr,  I  abaU  be  happy  to  oblige  him.— C.  W.  H. 
[58154.]- Steam  Oock— Qrindinr  In  Bteaju 
Talvea. — "  Hugo,"  p.  8BH,  is  evidently  only  ac- 
quainted with  the  methods  used  for  oommon  water 
cocks,  and  such  like  soft  ware.  Were  he  accastomed 
to  the  fitting  of  cocks  upon  steam  l>oilcrB,he  would 
make  them  of  hard  braes  ;  allow  no  emery  to  come 
near  them  on  any  aeeounl,  and  if  "  they  required  a 
lot  of  fitting,"  he  would  put  them  in  the  lathe  to 
do  it,  and  not  pDt  a  file  upon  them  under  any  cir- 
comstancea  if  he  wants  tliem  to  be  a  satisfactory 
piece  of  work  ;  it  is  this  kind  of  tinkering,  accom- 
panied by  bad  brass,  which  caused  so  much  trouble 
to  those  who  possess  boilers,  t  thick  that  he  will 
End  powdered  pumice-stone,  and  finished  with 
hone  dust,  a  snperior  job  to  his  lump  of  loam. — A., 

[58Sno.]— Jordan' a  Barometer.- [With  refer- 
ence to  the  reply  on  p.  .IBO,  Mr.  James  B.  Jordan 
■'*■'■■'      glyaerme  baromet. 


cribed  il 


s  the  it 


ly  of  his  pamphlet  0 
er,"   Stanford,   whici 


tnent  known  as  Jordan's  gly' 

Jordan  also  forward 

"The     Glycerine    B 

however,  we  noticed 

for  Feb.  11, 1881. — E»,.j  \  wxiaieo.  ^nc-^wa-oimu^-^i  ?,""■  T — tsii"-iS.  'C 

and  ohaapest  way  is  to  mix  &toda-s  ^iUi  -in»,w\  1^  ^xecx^i  i™  t-aft-ovw.".™^ 


n  the  number 


and  well  knead  it  till  it  is  nice  and  stlS,  aottoo 
wet  or  too  dry  (it  takes  about  ten  minntea  to  work 
it  up  into  a  proper  consistency).  Brush  oat  the 
grate  with  a  Uttle  water  and  fill  up  as  required 
with  the  clay,  pressing  it  in  with  the  hands,  then 
smooth  uB  with  a  trowel  dipped  in  water.  Let  it 
dry  two  or  three  days,  then  put  in  fuel  and  make 
up  a  good  fire,  sufficient  to  neat  the  clay  red  hot. 
and  it  is  done,  1  did  one  thus  some  years  ago,  and 
it  EtiUids  well ;  cost  Gd.  Silicate  of  ends  wiU  make 
it  somewhat  harder,  but  then  it  cannot  he  obtained, 
everywhere.  The  main  points  are  in  miiing  ft 
well  and  burning  it  well  the  lint  time  it  is  heat«d. 

— W.  Mallbtt. 

[68383.]— Braaa  BoUer.— To  braie  a  boiler 
properly,  you  require  a  gas  blowiiipe.  Yon  can  da 
It,  however,  on  a  blacksnith's  hearth,  or  even  on 
the  kitchen  fire,  with  care.  You  require — Ist^ 
coarse  yellow  solder,  known  as  No.  3  in  the  trade ; 
2nd,  powdered  borax  as  a  fini.  Mix  the  solder  up 
with  water  and  powdered  borax  to  a  slop] 
dition,  about  one  part  borax  to  three  of 

Apply  the  solder  to  "- ■""-  -  ■-— 

wire,  hammered  flat 
fmari  spoon.  Then, 
little  borax  on  thi 


solder    

seams  as  finely  as  p 
blowpipe,  which   must  ne  a  goo( 
piece  of  work  thia  site,  with  foot 
manage  all  right.    If  yo    ' 
smith's  hearth,  nse  a  li 


the  parts  heat  up,  sprinkle 
loldcr,  which  will  cause  the 


to  u 


the  boiler  on  top ;  watch  it  Dacefnlly. 
nicltit,and  ■        "    '-   '     -  '" ^' 


WVafeeti 


1  mix  &cod»}  viUi  *« 
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it  tUi  w>T  with  o»Te  uid  penerennoa.  Tha  thinir 
ii  to  gat  up  the  heit  quiak,  lb  H  not  to  "  perish 
tha  iolder.  In  kny  com.  lolder  th*  l0D(  Mam  b«f  On 
pntting  on  the  ends. — Huoo. 

[tSSMJ—XaBiiato  »■"!'<" To  Mb.  Bot- 

TOHE^^The  muTBnt  from  a  nukgnato  Biaohina^ 
iiiiliM  u  intanapting  ipring  be  nied,  ii  hardly 
fanaptible  to  obtain  the  "ahookii]^  eSeot  in 
ordjiuij  medioal  mkohinei.  The  apuidle,  vhioh 
oaniaa  tha  umatare,  i>  ooiutnuitod  in  too  aepant« 
liiaecs,  A  and  A',  iaiiilated  from  aaoh  othai  by  - 


aciewed  irory  oollsr  B.     Tha  ti  . 

the  aimatnre  win*,  C  and  C  are  fattened  to  A  and 
A'  rapectifely.  Tha  spindle  tuma  on  centm,  in 
the  two  brau  frames,  D  and  G.  Futened  to  the 
<iutsr  portion  of  the  spindle  A'  In  a  triangular  Oom- 
mntMor,  or,  rather,  break-piaoc  F  (shomi  in  Mo- 
tion at  K).  On  this  pceue*  lightiy  ths  iprlng  B, 
whloh  is  in  metajlio  contact  with  the  frame  D. 
lUi  ipriDs  only  tvuchm  tha  eomen  of  the  trian- 
(olar  breaCpieoe  F.  Kow,  when  the  machine  ia  in 
■Otlon,  the  current  prodooed  into  the  aimatnre 
paHM  into  C,  alone  D  to  B,  and  back  Uirongh  Y  to 
A',  and  thnji  oompletea  Uie  circnit  into  the  arma- 
tore  ;  that  ii,  provided  B  ia  reaCing  on  one  of  the 
angle*  of  P.  At  the  time*  when  Bia  cle«fromP, 
antiant,  holding  the  handles  attached  lo  H  and 
B',  reoeives  a  violent  ahock,  aince  the  "  extra  cur- 
rent"  prodaoed  in  the  armatore  byUiebreakiiurof 
the  ooDtaot  at  B  and  F  Gnda  no  other  path  lliao 
that  of  palling  through  the  patient.  Tha  magnet 
ii  not  rapreMnted  in  the  aketoh,  to  avoid  oonf  uaion. 

— 8.  BOTTOXB. 

[G8389.]— SpeotroMopa.— Aa  the  writer  of  the 
artiolea  in  question,  I  beg  to  inform  "  Alohemiit" 
that  the  funn  detcribod  u  not  adapted  to  teleapeo- 
tnwoopio  work. — &.  BoiTONB. 

[6B88B.]  —  8pBCtro«oopo.—"  Alchemist  "  will 
oartatnly  he  able  to  see  a  few  ot  the  linea  in  the 
ipaotra  of  tome  of  the  br^hteit  atan,  la  Siiiua, 
a  Orionii,  a  Lym,  by  the  aidof  an  amateur  apectro- 
aeope  and  a  Sin.  o.g. ;  bnt  he  will  not  be  able  to 
make  oat  more  than  a  few  of  the  moat  oooapictious 
linea.  For  work  with  a  atar  qiectroacope  an  o.g. 
of  large  apertnre  ia  indiapeniable.— H.  A. 

[fiSsaa.J—Cheialoal.— There  u  no  .abaolntely 


aappose  moat  pei^e  < 


allthaothe  .  .„       - —^^ 

aider  Roacoe'a  to  be  the  oorreot  table; _, 

I    would   lather   trust  him  thau    "Bayley"    oi 

'  — d  Art  Department  take 

'-•■   MtYe  i.       ■ 


TbeSioience  i 

Bookmaiter  for  their  model  juui;  ne  u 
accurate  as  Roscoe.— R.  A.  R.  Bessett. 


"t^UBlan  V  "  qatiy,  would  be  IW.    8m  akatob.— 

—"Ttmag  UjUwrkht "  will 
»  an  inooaTMiicnt  »i>poT- 
w  ■  belt  aboBt  71n.  wide  tlie 


!«d  btu£u ,, 


bncketi  may  be  Gin.  long,  bnt  ahonld  not  exceed 
Sin.  or  lin.  wide  by  4in.  or  Gin.  deep.  They  will 
deliver  tha  grain  lietter  if  made  alightly  conical  in 
aeotioni — i.e.,  wider  at  the  mouth  than  at  the 
bottom.  There  is  no  definite  proportion  between 
the  site  of  the  buckets  and  diameter  of  the  pulleys; 
but  12in.  to  I8in.  diameter  will  be  a  oonvenient 
liie ;  if  larger,  the  casing  will  take  up  an  incon- 
venient apace.  The  belt  must  be  driven  faat 
enough  to  cause  a  slight  centrifugal  force  to  throw 
the  grain  oat  at  the  top;  hot  not  toofast  for  each 
bucket  to  get  rid  of  its  load  before  it  enters  the 
return  casfl.  150ft.  to  SOOft.  per  minute  will  be 
found  to  fulfil. these  conditions.  Buckets  of  the 
aiie  I  have  indicated  may  be  placed  lOin.  or  12in. 
ipart,  and  so  placed  will  deliver  freely ;  but  if  ihi 


lift  i 


1  high 


1  ubjeotiooable  from  tl 


■lip.  I  ihould  place  them  so  that  the  load  on  the 
aicending  belt  did  not  exceed  thrice  the  weight  of 
the  empty  backets  and  belt  on  the  descending  side, 
and  then  if  the  belt  gets  alack,  it  will  not  much 
matter.  I  do  not  understand  the  qnestions  about 
the  angle  of  the  card  marked  X.~R.  R.  K. 

[5840G.]— ,TraikamittsT.— Yon  do  not  mention 
wbst  kind  of  microphone  you  want  to  mske.  A 
Bell  telephone  will  do  as  a  transmitter  as  well  as  a 
receiver.  I  suppose  what  you  want  is  a  carbon 
transmitter.    Fig.  1  represents  a  simple  form  of 


.  i,  c,  and  d  represent  (our  carbon 
rods  m  ade  out  of  electric  light  carbon — say  .{th  of 
an  inch  in  diameter  and  Ijin.  long;  file  theit  end» 
with  an  old  file  into  the  shape  represented  in  Fig.  2. 


Sow  get  a  block  of  carbon  —  sa^  jjth  of  an 
inch  aqoare,  and  cut  it  up  into  four  alicea  (in.  thick. 
This  can  be  done  by  nsing  an  old  knife  and  sauil 
"~  old  saw,  if  yon  have  one.     At  any  rate  it  will 


ordinniy  inflncnca  which 
friction  produced  bf  inatiou,_ai>[l 
friction  haa  upon  a  current,  b  we 
this  inatrgment.— B.  BoTTOSE. 

[68138.]  —To  W.  a.  »»TB«.--5 
with  yonr  request,  1  Mndioa  ikstAr' 
ment  by  nwani  of  wUA  ]«  V 
tax  your  patience.    See  back  nnmbers,  as  it  it  not   BJIJ*.  of  your  dynamn.    In  Ik*  • 
long  ago  since  cutting  QW^ianwuUKrauel.  Fia.B  I  obaaive  that  elomx  Uncthi  nl  ■ 
— itesenta   one    ot  the  uvoaie  ^Veue*  <rt  craWA  mAw  wnnMriaon  wttb  &•  Hf 
Motion,  showini  ^low  *^  i)ei>*ifl  toA*  Me\et\tio,(.  \ww,»iA  4^  sirrah w  4 
to  them  1^  meaM  ot  ^Im  iiVaed  l»itt,B'e'ai-\\\tutftt,\n'(A.    ttawWAll 


pose.  The  hole  drilled  in  the  aqoare  Uo 
be  so  large  that  the  carbon  rods  ahoold 
rattle  about  freely.  Connect  two  wirea 
the  oppoeite  carbons  bj  drilling  hols 
them,  and  then  pasting  wires  tluongh  I 
and  twisting  them  np,  Now  moont  ( 
pieces  of  carbon  on  a  piece  of  deal — say,  ( 
square  and  ,',t)i  of  an  inch  thick,  nmoi 
insert  the  carbon  rods  aa  yon  glne  tiie 
Now  mount  your  piece  of  deal  at  a  soond 
and  your  microphone  ia  complete.  If  ] 
Doil,  simiJy  connect 


TOphone  ii 


oil,  her. 


r  deal  board  to 

„  „-   „-i.e  bywhicH 

are  attached,— C.L. 

[&S407.]— Bonaea  Batt«ry.— To  1 
TOSE.— You  may  expect  to  light  one 
power  lamp  with  your  battery.  It  will 
the  lines  are  consumed,  or  the  aoid  e^ai 
five  or  ail  hours.  Try  to  put  four  S-can 
lampa  in  parallel  arc  on  your  dynamo;  ii 
bably  light  them,  aa  the  reaistance  wil 
Or  put  ashunt  of  abont  I2in.of  No.  3i) 
on  the  main  circuit,  and  take  the  cnrreni 
brushrt  to  the  lamp.— S.  DOTTONE. 

[as  I22.]~0aaasffraiii  and  OreBnri 
flcopea, — The  amall  mirrora  might  be  g 
polished  in  batches  on  a.  large  toot,  be 
must  be  figured  separately.  If  ground  i 
the  tool  ihould  be  larser  than  the  mi: 
one  an  inch  and  a  half  duameter  the  tool 
say,  SJin.  or  Siiu  diameter.  I  am  now 
9ttn.  metal  apecolnm,  and  a  email  coi 
convex  to  match  ;  these  latter  from  a  p 
tools  liin.  diameter.  The  amall  mirroi 
mounted  io  same  manner^  and  the  usual . 
mole  convenient  one.  It  la  qnite  poasibli 
it  in  tome  other  method,  but  the  mount . 
be  complicated.  Tha  eyepiece  tube  is  n 
fitted  with  rackwork,bec»nsethe  focuasii 
readily  effected  by  making  tfae  amall  m 
from  the  larger  one  b^  meana  of  a  long  m 
at  the  upper  end,  whiah  worki  in  a  nnl 
the  hack  of  the  slide  eairyiOK  the  aim 
the  imall  mirror  is  attached.  I  cannot 
better  method  of  forming  tfae  central  1 
with  the  hollow  tube;  and  if  the  cenin 
not  cut,  I  should  conaider  it  ndtiatble 
that  operation  tilt  the  rongb  grinding  ii  cu 
and  in  the  polishing,  out  out  the  cenln 
the  polisher.— J.  C.  LlSBCOTT, 

[58127.]- Twlrt  Drill*.— Thcae  drill; 
nied  in  a  ratchet  brace,  and  will  not  hml 
you  use  them  carelessly  ;  and  will  drill  a  hi 
half  the  manual  labour  the  old  drilli  til 
eiaUy  in  wrought  iron  or  atecl.— C-  W.  R. 

r584S9.]— Patrolonm  Spirit.— If  tlii 
will  refer  to  p.  iHi,  So.  9ol,  he  wiU  find  sli 
"  Petrolenm  and  ita  Produeta."  PetiBltii 
ia  usually  understood  to  mean  the  foaitii  ^ 
or  naphtha,  which  comes  off  before  bemuia 
after  the  gatoline.  In  the  majority  of  a* 
doubl,  gasoline  is  told  for  it ;  bnt,  alulrnf 
called,  these  readily  vaporiaing  pcodncti  tif  C 
lenm  are  sold  only  under  ipecisl  conditiaa 
are  nut  retaUed  like  beuioline.  GsxIiatM 
purchased  in  certain  quantitiei,  aa  it  ii  ■■ 
Pletcher'a  furnace,  and.  that  will  •«■«;«' 
purposes  of  petrolenm  apirit.  I  doBl  n*' 
price,  bnt  probably  from  la  to  3s.  igilbs."* 
Sng  to  circumatancefl.- NUK.  DOB. 

[58137.]— Bealtanoe.- Will  Mr.  Eswrtl 
me  if  I  aend  an  answer  to  a  query  iJili^ 
him  ?  I  hare  had  much  experienoe  ia  "*?"5 
aa  I  made  many  experiments  at  thdiia*  "J 
Edison  described  his  "  chaJk-cylimi"  '^ 
(1879)  with  regsrd  to  the  resitttnrt'"  t*"' 
motion.  Aa  a  general  result.  If mmdii"*" 
siatance  of  a  routing  armature  aaMtbotV^ 
than  when  still.  To  try  this  eiperiaiail..>««" 
only  place  a  Gramme  armature  m  ia  l»^ 
near  the  field-magnets)  and  connect  op  IMij^ 
with  a  bridge  as  a  reiutance  in  o«  »», » 
a  coO  or  coils  to  balsace  in  tha  oii^n  ^  r\  m 
the  armature  be  routed,  it  will  b(  '""j'i, 
retistanee  is  very  conaiderahly  Im.  *»«. 
battery  mutt  be  used  for  then  eiP"™*^ 
finsle-ceU  bichromete  will  be  f*?',^! 
Edison'a  chalk^jylinder  battery  ta  nl^fj 
oblivion ;  but  it  meriU  mnoh  »ii;.  i'  '~zS 
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[fifUCO.]— OUoiida  of  I.aad.— The  be«t  gol- 
Tmt  of  lend  is  nitric  aoid.  Kulpbnria,  [ibi«|>hurie, 
ud  muriaCio  iciils  caauob  <lieiiulrr  lend,  bccaau 
thay  fonn  irith  it  inmilulilo.  or  vciy  difficulOy 
■olablo,  ultJ.  Teat  with  sulphutic  iicid,  wliirji 
willcauBO  a  irhite  precipitate  Inaolnble  in  acidi 
(mlphBta  uf  Icai]).  whidh  ia  rcndertd  bluck  imcao- 
dktdy  by  XII~  H8.  It  may  be  tbnt  the  lim 
lent  in  the  lead  la  being  disiolvcd. — H.  H.  Jl. 

[6SWn.]— Chlorida  of  I^wL— The  chloride  of 
l«ad  formcii  wonlil  be  ilisaolvcd  by  tlio  acid,  and. 
therefare,  there  Heme  nu  renaon  vrby  it  ahiiold  not 
b«  diaiulvcd.  It  ia  nut  aohible  in  weuk  aciA  or 
cold  water,  so  if  yoa  addc<l  a  lot  of  that  it  inixht  be 
precipitated  M  a  white  powder:  but  it  would  be 
better  to  twutraliaG  the  acid  with  solution  of  am- 
moninm  carbonate,  which  would  at  once  ureeipi- 
tate  the  lead  if  tliere  waa  any  preacnt.— R.  A.  It. 
Bekkett. 

[56170.1— Breaklns  Strain  of  Timber— Hule 
U  for  breaking  weight  (U  W),  loaded  at  middle 
tad  aupporled  at  cnda  =    —  -     ^  K  :  this  gives 

BW  in  cwu.  n  is  brcadtli,  D  depth,  I.  lenKtb 
between  walla  (all  in  inches),  and  k  cunaUnt  fur 
material,  which  for  pinca  may  be  taken  as  12. 
Pitch-pine  is  atill,  bat  I  abould  not  load  it  marc 
than  MemcL— T.  C.,  Drittol. 

fuWTS.]- Irtitlio  Trtftdlo.— Yen  ;  it  would 
anawer  aa  well,  but  would  not  be  ao  steady  when  a 
little  worn:  and  I  aboatd  prefer  general  a rcangc- 
mcQt.— T.  C,  Bristol. 

[5817*1- Lathe  Treadle.— A  wheel  ilrivLii  by 
a  pin  fixed  at  its  side  temld  in  alt«r  tlie  plane  it  u 
tet  to  run  in,  and  wears  the  hole  in  bnsh  of  wheel, 
and  also  ^in  that  it  tunw  on.  in  n  very  noity  form, 
cansini;  it  to  rattle,  and  iii-iking  it  nnplcimaut  to 
dJtive  when  worn  a  time.  Itctter  h:i\e  a  oranfc 
fitted  with  acrcw  eentrcs,  so  that  von  ean  cumpeu- 
■atc  for  wear  when  uecea»ary. — F.'K. 

rSR-IT-l.]— Otaemioal  Balance.— Dry  calcium 
chloride  in  a  Fancer  piit  inaido  the  glass  caae. — 
R.  A.  K.  Bes'SKtt. 

raM7'[.]— Chuoloal  Balance.— Keep  a  giicce 
of^freah  imicklinie  in  the  tuse,  and  renew  ucea- 
uonally.--T.  C,  Itriatol. 

[aSlT4.]— Cbemlcal  BaJance.  —  Thc  uaaal 
_  .^1. .  1  'oyed  to  absorb  the  moisture  is  to  keep 

evaporating  bavin  titled  with  unslaked 

[GB474.] — Ohemloal  Balanoe. — I  uee  chloride 
of  calcium  anhydrous  for  abtiurbing  the  muistnrc 
from  the  atmosphere  of  my  balance-case.  I  find  it 
anfwera  Tery  well.     I  keep  it  in  a  Email  gallipot 

George  Ward,  Lcicestfir. 

^98474.]- Chemioal  Balanoo^Uae  a  aaneer 
b  a  few  lumps  of  fused  calcium  chloride.  A 
tiay  with  quioklimo  will  answer ;  hut  nut  so  wcU. 
Solpbnric  acid  la  riskv,  not  from  fnmea,  hut  from 
liability  to  upset  or  overflow.— SIU^[  a. 

JGS4T4.]  —  Ohemtcal  Balance.  —  Ordinary 
phnric  acid  If.SO,  is  gcnenilly  regarded  as 
fnmeless,  though  some  scientists  have  proteased  to 
be  able  to  prove  to  the  contran-.  Xordhiinsen  acid, 
hinreTer,  which  ia  a  combination  of  H^SO,  with 
80b  fnmei  strongly.  Lumps  of  pumicc-stoDG 
saturated  with  H.SO,  is  what  1  should  recuuuncnd 
you  to  adopt,  in  preference  to  the  loow  acid,  as 
tbere  would  be  no  danger  from  spilling  from  an 
aeeideutal  jerk.  Perhaps  even  a  little  cummon 
salt  would  lie  anfficlenc,  and  for  ita  cheapness. 
ooald  be  renewed  sa  often  as  neciisary. — Peiccv 
W.  Stanley,  ]19,MBnclieBter-ruad,  Popl.ir. 

[6S47o.]  —  Dynamo.- To  Uu.  Huttose.— I 
■hould  nut  recommend  a  tjiemona  H-(yi>c  for  a 
SOO  cp.  machine.  If  the  armature  were  laminated 
on  the  Jones  principle,  it  might  give  satisfaction  : 
if  DOL  it  will  work  too  hot.  Tu  get  oOD  cp.  out  of 
yoor  dynamo,  even  if  of  excellent  wi>rkine  capa- 
city, you  woidd  require  nearly  two  hor«e-power 
Nigiiic.  The  WHt  dynamo  consumes  nearly  one 
hone-puwer  for  every  3lil)o.p.  The  aim  of  s 
Siemens  armature  to  give  the  necessary  enrcent, 
ihonld  be  at  leant  Kin.  in  diameter  bylSin.long, 
vonnd  with  about  tilb.  of  ^o.  I<i  wire.  i\  magnets 
wound  n-itb  2llh.  of  No.  IK.  |fll>.  on  each  leg, 
con[>lcd  up  in  paTallcl.  ((hall  be  glad  to  give  you 
detuls  for  a  uUO  cp.  Paeinotti  ring,  liramme 
nuKbiue.— S.  Bottose. 

[BW7a.l  —  Plante  Btora^  Battery.  —  To 
"Sigma.  — As  I  have  not  tried  the  secondary 
batteries  in  practical  u?c  (thougli  I  have  examineil 
pretty  well  every  sogges ted  idea  experimentally), 
I  should  not  earo  to  gii-e  sizes  suited  to  particular 
(mntr.  Thf  beft  mnntntiinn.  ia  iiiy  opinion,  is  n 
we/ cased  in  wood  for  protection,    The  two 


wax.  Cut  the  lead  int.)  pieces  doable  the  width  lot 
the  intended  plates,  .Mid  -2in.  lunger.  Then  cut 
these  in  two,  first  cutting  a  atrip  lin.  wide  along 

L-,i  .1. J  .. ;^  „jg,_  60  as  to  produce  two 

rip  projecting  at  one  end  to 

&OW  rub  the  top  inch  with 

,  making  the  uietal  hot,  and  turn  it 
aver  a  strip  of  wood  or  vulcanised  fibre  as  long  as 
the  width  of  the  lend  tank,  hi  that  its  enda  may 
reat  upon  the  pieces  of  wood  and  snpport  the  sheet 
of  lead.  Turn  the  projecting  strips  np,  and  insert 
the  lilales  with  the  strips  alternately  at  each  side, 
keeping  them  at  auitalde  dittances — say.  half  an 
inch  apart — by  pieces  of  woud  o;  cork ;  then  unite 
itl  tlio  atripa  of  each  side  together.  Reckon  the 
B.U.F.  aa  volt  IS,  and  ^et  the  number  of  colls 
needed  to  supply  the  E.M.1<'.  repaired  for  the  woi 
1  shonld  use  iUb.  lead  for  plates,  because  lead  is 
low  in  price  that  it  would  ]>robabIy  replace  i 
oost  after  yeara  of  working:  Init  lib.  or  211i.  lead 
ivould  do.  The  formation  would  proceed  while 
working,  luing  short  tevecseil  charges  at  first. — 

[oS47(l.]— Telephones,  — It  aeems  to  me 
>'our  diaphragm  is  too  thin,  or  too  large  in  circ 
ference,  and  should  not  be  drawn  ilca-I  upon 
magnet  by  a  batlerj' ;  and,  when  at  rest,  I'^n.  from 
it  at  most.    Again,  i(  your  bobbins  are  fixed  upon 
(he  magnet  may  cnuKc  tlie  fault.    A  piece  of  soft 
iron  Bhoold  bo  fastened  to  the  magnet,  and  thi 
bobbins   to   the  soft  iron.    It   docs   not  mattei 
where  the  torminnls  are  tixed.    fihonld  you  require 
nny  further  assistance,  chall  be  glad  to  Bivc— T. 

H.  Smith,  Lced^i. 

[i817y.]— Telephonea.- You  cannot  expect  to 

get  very  good  roults  without  a  batterj-  and  micro- 

plione  in  circuit.  uulc»»  your  magnets  are  very 

powerful.    The    fernitypc  pliitoa    ahoidd    answer 

well,  but  BOO  that  they  ore  well  lixcd  at  their  edges, 

iind  as  near  the  mngnct-|iole  as  possible  without 

loucliing.     If  you  use  a  current,  it  ahonld  not  bo 

"    ttg  enough  to  attract  the  discs  till  tlicy  touch 

magnets.  It  does  not  matter  in  the  least  where 

terminals  are  lix(dj  but  they  are.  iierliuiM, 

_..e    convenient    at    tho    extreme    --^-    -'    '^ 

handles.— H.  H.  1). 

r."i817H.]— Telephone*.—  rertotypo  inm  it  Uio 

ig)it  thing  to  use  for  tliese.  Your  falling  to  ribtain 


■  punctured  or  bruised  the  discs  by  marking  the 
'utres  with  the  compaMoo.  A  buckled  or  punctured 
disc  will  nnt  speak.  2nd.  The  disc  is  not  equally 
nobed  all  round  by  tbi-  cover,  or  it  touches  the 


Jeadvt 


b  of  tl 


the  Epont  ..    __, 

*g»iiut  Oie  tiro  aides  pJace'wxmd'boiled  in'pui^i 


ir  the  c^ 


t  free  I 


vibrato.  3td,  The  magneto  arc  not  adiu^ 
ikre  fixed  too  far  from  the  plates.  Thty  should 
liave  screw-adinstmentii.  ^tnd  be  first  screwed  in  so 
im  just  tu  tuucb  the  plntc.  which  may  be  known  by 
tapping  lightly  with  the  tiuger-nail ;  then  unscrewed 
nntil  just  clear.  It  Ik  inditt'crcnt  where  the  ter- 
minUla  are  fixed.  Be  careful  that  your  lead  wires 
are  perfectly  insulated.  .See  also  that  the  listener 
ia  far  enough  away,  nut  tu  hear  you  ahonting. — .S. 
Hot  TONE. 


f  they  arc  iu  any  .  _..  , —~j 

X  exchanged  fi>r  other*.    The  papc  .    ..    __ 

tensitive  tu  light  as  the  ordinary  silver  preparation, 
tnd  would  not  be  influenced  by  gaalight  or  by  ei- 
posaro,  for  a  short  time,  to  subirned  daylight.  The 
uetion  of  the  sunlight  is  of  course  not  ito  intense 
during  winter  as  in  summer,  which  ia  indicated  by 
the  faintneas  uf  the  trace ;  but  at  any  time,  when 
the  rays  areatrong  enough  to  produce  a  clear  image 
iif  the  aperture  on  the  chart,  it  ou^t  tii  be  [ler- 
luancntly  recocded  after  fixing, — J.  B.  J. 

[5K481.]— ■WindmlllB.— Molcsworth    gives    for 
the  ordinary  windmill,  with  inclined  sails- 
HJ".  =    -'^^'_ 

A  =  area  of  all  the  sxila  in  aqnarc  feet 
V  =  velocity  of  wind  in  feet  per  second. 
-T.  C,  Bristol. 

[5S183.]— Conveying   Hot   Water.— 1    am 

.ifraid  it  will  be  tuo  great  a  distance  (loll  yards)  to 

get  very  hotwater  from  a  kitchen  boiler  ;  but,  aa 

"cam  to  that  end,  use  a  pipe  with  a  small  bore 

"J",  i'n-i  "nil  envelup  it  twice  at  least  with  felt, 

use,  Plymouth. 

[iiB48J.]— Eleotrio  Liffhtlns.- Ti)  S.  ItuT- 
TOSE.— In  the  i«!ue  for  Oee,  18.  ISiti,  n  ciirrc- 
ipundent  nnder  the  signature  "  Japanos  "  ajted  me 
vhat  reaistanee  was  to  be  used  with  a  Jyi 

laving  an  E.U  Ji*.  of  110  volts  in  connection 

iWi-voltlamps.eBCh  taking  l-uampiree.  I  answered 

that  the  ijuestiun  was  ineompreheosible.  and  this 

■— --g  to  mcorrect  nomenclature.    The  resistance 

lamp  may  be   llHi  ohms,  iiO  ohma, 

Dt  be  extiresu-d  ui  vnUr.    U  is  incor 

xDteu  the  E.il,.P.ictvoiieiitQ\\^X,M^i\»iK^ 

._   rolta,  Bceing  theft  ta  givea  nu  daS*  as  ■     "- 

rcsiatAnce  of  the  dynamo  iWV!.,  nin  ol  'ibfc 


required  to  light  the  lamps  properly.  Ai  ■« 
1  .imps  of  good  ma^e  reqnire  from  -7£  to  1 1  Ufoa 
tu  light  them  well,  it  solloiwi  that  the  cccitan) 
lo  deaignate  a  lamp  la  to  apeci^  its  renfiua: 
iilinu.  From  this  ean  easily  be  colcaliitdtk 
li.M J",  and  current  required.  Let  us  ntfftm.it 
now  staled  by  "  Elect™"  in  the  Jsa.  1  iu. 
that  the  reaistanee  of  the  lampa  is  C6'';cini.Bi 
tliat  the  current  needed  in  them  is  ]-iuip« 
Xow,  1-5)]10(=  78-3,  and  this  ia  thetetilns*- 
ance  required  to  get  this  current  fmn  tbeai 
K.M.F.  Sow,  the  diSerence  between  MS  gb 
and  T3-3  ohms  ia  G-7  ohma,  smd  this  is  tbcraa- 
,-inee  which  woold  have  ti)  be  inaerted  if  a  op 
Limp  were  used.  If  three  lampi  are  u»ed.«;.a 
parallel,  then  the  totid  rssistonce  falls  to  ■latJUt 
uf  tiiiil  or  ilri,  and  the  cnrrent  becomes  nesl;  fat 
fttnpirea.  A  oorrcsponding;ly  smaller  nuuia 
will  now  suffice— vTi„  f,-7  ^  3.  I  trail  I  bir 
made  thU  dear  to  yon.— S.  BOTTOM:. 

[o848C.l  — Painting  I.uiteTii  Slidea.~II 
'■  B.  A.  F. "  can  posaiblr  come  across  a  nrf» 
jii'mal,  and  pay  him  or  her  n  amaU  fee.  Mil 
learn  the  secret  of  laying  in  a  aky.  and  a  gnstdri! 
mure,  in  the  course  of  lui  hour's  teachiiu  thnlr 
.iny  amount  of  tabonring  over  printed  dirtrja 
It  ia  inst  this  laying  in  of  a  sky  and  faTtfnci 
with  the  proper  depth  o*  colour,  transpireKj.  iri 
cleanness  that  is  the  great  difficulty,  and  npafr 
right  doing  uf  which  the  value  of  a  slide  dt)^ 
but  which,  when  once  acquired,  renders  tlitpB 
iug  of  slides  and  glass  pictures  in  (eimi 
pleasure.  The  best  medium  for  water-ccioDi 
water-colour  megiipj-and  if  "  B.  A.  F."  oBt 
work  the  Canada  balsom,  he  may  be  wmtt  \ 
cessful  with  oil~e>)IoQr  megilp  or  siccntif:  i(i£ 
inclined  to  go  on  with  copal,  then  drop  the  Tk: 
and  oil  and  use  copal  megilp  instead.  Bs 
liest  work  that  ia  done  in  nigh-clau'IidHif 
prepared  moist  cobmrs  in  tubes,  water  t™* 
only  medium  required,  the  alide.  when  d^,  Mf 
"nishcd  off  with  a  coat  of  Varnish.     For  yeis— 


'ifrr. 


t    IsTH^)] 


and  I  could  not  desire  better.— DB>'5. 

[.'iHIK].] — Iisyendw   Culture. 
lington,    an    cuormona    qannlity 
grown.    Thelavendor  is  propagated  hy 
jilants  ((earing  thi^m  ssandpr,    a«  thui 

hna  a  little  bit  of  root)  in  the  month  r>f 

The;  are  pat  ont  in  rows  s)>out  l«m.ii[W.ik 
cabbages,  in  a  well-man nrcd  light  soil.  TIktk 
lie  kept  dean  fnim  weedi  by  hoeisz.  TirU 
yuar  tnoy  produce  but  little  bloom;  liitiaisi] 
inquunlity  to  the  third  or  fourth  yeir.i'ta* 
[iruduce  begins  to  iliminirfi.  It  i^  tbertfn,™ 
to  make  frenh    plantations  erery  '' 

years.— S.  BUTTOKE. 

[58493.]- Oonorate  PaUi.-~Batt«  mII> 
land  cement  and  small  eindera,  in  the  pivf> 
'1  of  cinders  to  I  of  cement   by  bulk.    Qt 
be  fine  dust  of  the  ashes  m  it  tokn  np 


rh  thick 


make  it  too  wet  when  laying  it.— T.  C.  Gi 
[68 135.1— Concrete     Path.— If    tub  ne  • 

cisTie  a  very  durable  path,  it  would  beWaoj" 


parts;  Bnrham  Portland  cemBnt,onerut.*f* 
IKkTts  large  cinders,  then  one  pari  saiam 


8  dry,  wet  with  water  from  rm* 
loss  again,  ipreadto  depth  nf  (^' 
oat  up  to  level  with  stttl  Soaia-CI 
■HtonMcopio  0-bi»ctimt.--tS? 


[taiss.]-.] 
Lid  better  ub 


better  obtain  a  Spencer  l-IQm.  ai 


nunc  uian  ne  i»n  see  wuu  »  L-i,^ta.  i^-r— .-^ 
minated ;  with  Wenham'a  raflez  ecodsiKrMF 
pleura  pellucida  is  resolved  st  once.  wia^A 
itiiuble.— No  SlU. 

[SStUS.]— XloTOSCopIo  Ob]ecttTia--g  ^ 
arc  any  test  diatocii  that  you  cannot  m"J'"' 
,1  .li,  Immersion,  it  is  to  be  feared  tJ^"?!: 
[iiior  objective.  It  must  be  borne  in  mind™" 
revolving  power  of  an  abjective  is  not  a  ™™J 

bulofiUc  -angular   aperture"  and  f«*^i5 

chromatic  correction,     t  have  an  eigtui  ■■^^ 

which  will  resolve  any  diatcas  1  hivf  iraoa* 

and  yet  iU  magnifying  power  is  '»'T'*5S 

diometera  with  the  A  CTepieee.   If  J""  "^  5 

a  which  diatom  yon  desire  t«  rcsolTi.  I  ™" 

lU  what  angular  apeitnxe  you  will  'N?''^*X 

Ive  it.  and  indicate  how  yoa  may  ta"*"''^ 

lerture.— S.  BUTTOXE, 

[58494.1- Pl__ 

LOe  the  books  ai 

required.    The  i 

.is\>»iVA'a-,  it  CO 


^ 
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1  1  1b.  For  porttaila  yuu  ehosld  gt 
illmcver  n.iin.  diameter  and  lOia 
ith  this  nnd  the   rapid  lectilinei 


.    snrrfyi 


a  be  authorities  o> 


chunpioiu  B 


.    buck    fuciu. 

.r  yon  will  be  the  ranka  of  jiiat- 

-    --    , 3— r- -  ( except  street  iDereiBing.    The _,  — , _. 

ahitecCiire  and  interior,  and  for  thit  yon  will  rs-  objection  to  a.  perfectly-tan ed  iuitrunea^  provided 

lira    tiill   imuthci — &  ifide-uigle   Teatilineai. —  no  ntrn  coat  or  trouble  were  entailed;  bnt  tberc'- 

Sc..  Plj-montb,  the  cub  !     I  remember  when  first  in  bliMfnl  ignoi 


they  [  eikch  pnd  of  the  *)>inille  is  koyed  a  double-ended 

bile  I  |r>rcr.  for  connection  witli  tliebnike  rods.   Rmming 

yoirly    lingthways  under  tlio  vehicle  in  the  main  preuaie 

: —  1 brunch  connection  lo  the  end  of  the 


snld  be  hi 


rert«  thB''omt^'lihin1d"'b^"Mked"'foV"]^i  of    '*'«?■    Thi-  first  eet  me  tbinfeiog : 
1  ■Utements.-Sus.  Dob.  "^^^  t  ,™!  l-'!f "  ""  ! 

[6R4!K1]— Eoonomloal  TTaa  of  G*«^-The  e») 


1  plaae  of  a'major 

~  ~  ;  And  noWj  after 

it  hold  of  on  the 

......  „        ,  in  place  of  cqoftl 

'    tempernment,  and  so  do  many  more  who  Itnow  the 

^ J    ^hy  iind  where  !ore  of  the  matter  ;  and  as  to  those 

a  heated  conrticion.     From  experi-    who  are  in  ignorance   of    my   differences,    their 
mts  1  made  some  time  ii^,  however,  I  do  not    natural  ears  would  soon  pick  out  the  more  perfeotlr- 
luidcr  the  heating  of  the  ga*  of  much  conse-   tuned  im'trument  ns  rendilv  as  thoy  now  select  and 
It  least,  as  lemidi  hi  influence  on  the  [  applaud  tlie  vooalint  with  the  most  eorroot  Intomi- 

Ewcr,    The  rouon  that  the  gas  is  |  [{on.     *>  if   you  tan  cim»tni(it   n  perfecl-tnned 
pt  cool  »  on  icconnt  of  thetrouble    pimo  without  eitra  cost  or  trooble.  I  Ehonid  say 
atisoauBed  by  carbonisation  of  the  gas  in  the    !t         •'■■  .-...     _    .,,  ...   i.      ir_j__ 

trner,  and  so  stopping  np  the  gat- wayf.  "Ignor^i 
m"  will  probably  have  n^tircd  that "■■ 


npiinBting 


tt  u  shapely  flames  ai  when  lint  fixed.  Tbi 
T  the  most  part,  duo  to  the  carbonisation  of  the 
m,  as  above  mentioncl.  and  as  the  burners  are 
mmlly  somewhat  complicated,  it  hepomes  amSttei 
'  -  Le  diJKi^nlty  to  put  them  t'^  tights.  There  ' 
-'.ionliat  theW'--''--     '       "     ' " 


.-  would  lie  appreciateid  on  all  hands.  Unfor- 
tnmitcly.  tlie  pianr)  is  so  much  allectecl  by  changea 
of  temperature,  d-c,  that  some  correction  would 
probably  be  neccssarv.  Thi^  does  not  apply  so 
Btrongly  lo  the  harmuninni.— .S.  E.  HtNT. 

[58.103.]— Oh»«WC«ke«.— Take  six  eggs,  or  any 
nnmbct  in  proportion  to  the  quantity  you  wish  to 
make,  talce  the  white  of  two  away,  lib.  of  loaf 


jipe,  having  a  branch  connection  to  the  end  of  the 
itrge  cyliniler,  and  in  this  branch  is  placed  a  oook, 
.0  out  oS  the  DonnectioD  when  necessary.  The 
■ads  of  the  two  cylinders  ara  connected  through  a 
ralve  in  the  larger  end  of  the  piston,  opening 
inwards,  the  piston  itself  being  a  bullow  casting, 
iiaviug  sufBcic-nt  cajMwity  to  act  as  a  reservoir  to 
Apply  the  brakes.  When  air  is  admitted  into  the 
cylinder  from  the  train  pipe,  it  acts  on  the  large 
riid  of  the  piston,  and  moves  it  over  towards  the 
imall  cylindtr.  at  the  same  time  the  aii  panes 
lirongh  the  valve  in  the  end  of  the  large  piston 
iThich  clones  againit  its  retTim)  into  the  small 
'Winder.  In  thifl  position  the  brakes  arc 'off.'  To 
ipply  the  brakes,  the  air  miiHt  bo  re'leaacd  from 
.iie  train-pipes,  which  can  be  done  by  the  driver  or 
laard  opening  a  cock  or  valve  nrranifcd  fur  thepur- 
,.ose.  The  acting  fluid  will  then  leave  the  large 
Lvlindcr  but  will  be  retained  by  the  inlet  valve  Ul 
;ho  small  cylinder,  and  the  pressure  thus  retained 
i%ill  force  the  double  piston  towards  the  large 
ylinder,  and  acting  throngh   the   lever  and  eon- 


J  question  liat  the  Utter  the  air  can  !«  snpplicd  'Y^-  i'^j"?^  *"■"*''  ™^  "'  '"?    ^fw""^^^"  ^ 

I    the   flame  the  greater  the  ill ominating  power  ^ree;«ld  these  logethor,  putting  the  buUer  m 

m  be-i-e.,  if  the  air  be  supplied  to  the  ffaS^e  in  fi",';  ^^I't^l"  "l""'^  ?'-.»«°"'  ^H""^  ^*    ' 

■                 .     rr     .     ,        .  nnd  Stir  till  thick  ;  when  cool,  it  is  ready  for  nie. — 

,  W.  Fryer. 

.  n  that  the  Mimple  [od.'iO^.] — Qsa  Queries. — The  gauge  you  have 

nmlng  of  gas  in  hot  air   is   L^tended  with  great  made  gives  the  exact  prc<-sure,  but  1  am  surprised 

toreaae   in  the    illominating  puwei.  as  this  can  you  should  have  at  much   as  3-oin.    Can  yon  be 

azdly  be  naid  to  Lo  the  case,  and  great  care  has  mistaken  ?    S^in.    is  exceedingly  high.    Yon   are 

■d    to    be    bestowed    in  designing  regenerative  wasting  your  bhh,  which  will  give   beet  light  at 

nmers  to  cause  the  air  (o  so  inipingc  a(ionthegaa  from  Ain.  to  (■J.m.  pressure.    There  is  a  diSerence 

» to  give  the  beat  results.— T.T.W.  of  about  ,|,in.    ptessarc  fur  every  lift,  of  rise; 

fiS819«.]— Blaotrfc  Cloflk,— The  way  to  wind  the  PTcisuro  in  basjinent  would  probably  be  fnths  lower 

molds  lo  get  like  [lolea  facing  one  another  ia  ^''"" 

■nt  by  proceeding  in  eiactiy  the  same  way  as  '""»* 

3ngh  you  woro  winding  twn  reels  fi>r  an  ordinarv  "'''  "' 
!  «tro-niagnet  for  a  beU— i.e..  wind  the  win 

sh  in  the  same  direction,  and  then,  placing  uic  ,         , 

■Ja   in  the  position  they  would  occupy  if  the  "i  rcgnlators 

•rtro-magnet  were  bent  ont  into  a  straight  bar,  you  any  informotion  in 

J  the  beginning  of  the  wirp  on  one  reel  to  the  «  T™   ^'}1  advertise 


nnpper  floor.    1  hi .  .. 

of  govemoFM.  anil  ^nd  that  governor  burners 

t  so  satisfactory  na  governors  on  the  mains. 

I  bpve  been  able  to  cSect  a  saving  in  consumption 

,    of  from  ijo  to  3S  per  cent,  hy  a  judiciiius  adoption 

■  governors.     I  will  be  happy  to  give 

power  on  the  subject. 

_  _  _  .MB      Ul      tUD       1.1H-      "U      Ul.l-       ICOI    LU    lUC  -  (  '        '"l^""*'  I       am       rtOt 

■    of  tha't  oil  the  other.    Yes,  certainly,  both    interested  in  any  form  of  govenior.—C.  E. 
Iters   turn   in  the    same   direction.    They  an 
en   by  dial  wheels  as  in   any  other  ordinar) 


r:i8j04.]- 


Oas  Qneriea. — '*  Steatite  " 


ixld  advi-1   , 
^he  barrel  and  fuzec,  and  pu( 
olick  in  plana  of  the  'scape  wht    ,  ^ 

cSown  the  'scape  wheel  teeth  to  take  a  click. 

Q^unber.  if  you  make   an  eli.'Ctric  pendnli 


prcssaro 
.  u,    men  lor  eacn  luic.  of  elevation;  thus  on  the  nei^ 

itory.  the  pressure  initead  of  being  2'3iu.  wonld 
'      •  ■■  I.,  and  soon,  of  courae,  for  31ft.  the   "   — 


jviously   o 
very  oticr 


ondlDg  Plato,  Ul. 


!  KoTickle  Jolati,  MD. 

i911>.  Hiilnallu  Buns,  ISi 

- UlRsrcallul  Gilvmnii 

Electric  UibHng,  » 

WIM.    W,B,  lUUwa-" 


u  Engine,  969. 


■„"',"  "^  pressure  would  be  ■a4in.    The  r 

", 2,°    *  ^J  supplied  at  a  less  pressure  doring  day  time,  whe 

5  wapo  wheel  jj  V^^^^  ^^^  ^^^_  -^  ,^  ^^^p  down  the  leakngi 

■      ■  "The  variation,  however,  is  now   being  felt  mor 

■^*499.]  —  Perfect-  Tuned    Piano. — Without  than  originally  was  the  case,  and  it  gaa  oonld  b 

^a-nding  to  answer  for  other  people,    I  should  supiiliea  at  a  uniform  pressure,  one  great  obstacle 

"fc-hat   a  perfect-tuned   piano  would   be   appre-  to  the  use  of  some  of  the  mora  elaborate  applian 

&ri    by   a  very  large  number    of  players   and  fur  gas  oonaumption  would  lie  removed,  and  a  m 

'  »ners;  lut  is  it  poaaible  to  make  one  to  cost  no  general  use  of  them  the  consequence.     Now  w 

»,»ndtobe  no  larger,  than  one  with  12  key*  respect  to    the   question  as    to  whether    a   m 

fc»e_Octave?     I  tbink  not.— N.  E.  CHILD.  governor  or  governor  burners  are  the  besttouSL,_ 

•JS19!J,l-P8rfeot-TmiBdPiano.— Snpposingit  great  deal  will  depend  on  whether  he   has  much    ; 

»    possible  to  construct  a  pirfeclly  tuned  piano.  Jibration    jn    tte    buildmg,  as     if    so.    governor 

S-aig  no  more   than  the  snnid  quality  orJinarj-  burners  wonld  be  of  n.)  service,  the  continual  oscil-    , 

s^  piano  (this  is  impossible,  because   a  larger  lation  of  the  valve  making  a  very  unsteady  light    i 

«-"*erof  hcmi-  and  dcmi-semi  tones  wonld  bo  re-  ^^■-  however,  the  burncn  are  not  suhjooted  to  any    I 

-■^Kll,  it  would  not  bo  more  appreciated  by  the  oscillation,  I    think  governor    burners   aro   quite 

» -Xtl  run  of  musicians ;  beuause  very  few  could  «iu»l  >*'  "'^  «"'  ""^'o  governors,  the   principle 

■■•attheiUfference  between   B  sharp  and  C  flat,  be'iR.  of  "n™,  that  m  the  one  case  tt>o  gaa  ii    , 

=       and  even  if  they  could,   such   a  piano  would  governed  for  every  burner,   and  m  the  other  foi    i 

^■iandinj^r/VcMuiie  for  a   week  together.— 8.  e^h  burner  separately.     For  my  own  nse  1  prefer 

^^  TOSE  governor  burners,  a.*  very  often  I  require  the  full 

"•WlLl-Porfeot- Tuned    Piano.— I  am  dc-  pressure   at  some  partii'ular    spot  without  inter- 

»^  of  informing  "J,  K."  that  eighteen  months  fermg  with  the  rest,  and  again,  they  are  oon 

^ma-leaaoctionotthreeoctivesotapianoon  ably   cheaper    and    various   sizes   can  J" 

^«em  of  perfect  tuning  and  stringing ;  similar,  according  to  the  light  required.— T.  T,  W. 

superior    in    every  way,    t.i  those  shown  by        [o8.Wa.]— OontiimOBa   Brakea,- If  your  not- 

=:*imeiKl  and  others  at  last  year's  Exhibition ;  respondent  "  Triple  Valve  "  will  refer  to  my  lettet    i 

ttat  section  is  now  to  be  seen  and  tested  (and  Mnii,  Vol.  XXXVIl.  p.   273,  ho  will   find  all  tht    i 

-■   In  for  Itself)   that  it   is  tt  the  exact  pitch  I  details  relating  to  the  Wood's  brake.— CLEMENT 

"^■ig  it  to  so  long  ago.    Strur.  j  on  my  principle  a  B.  Stbettos.  C.E. 

piano  would   ue  worth  £J^}  after  ten  vears*       r- .-a-  .    ^     ,.,  «.     ■  x<-     ». 

indwouldcost  nothing  fcirtu^g,  as  a  w"         [»J.>nj-]-Conttouou«Brake» -Wood's 

»-   elook  key  by  finger  a'nd  thumb  cSild  tune  it  "»  J,""y,  ''«'"^  .">■  ".'■«*'"';'"  "^J,  P»P!«  ™, 

*-av  degree  of  tinlness,  as  it  takes  a  whole  re-  ^°:  ^J^  ^"t't^^^,  ^T)'     r     *>?l™">e  ^^ 

^tW  to  raise  .niddlc  'c  a  fall  tone;  whUe  a  ^^t      T      ,  .J  f rn      ^r,      t    i  ^^^  1  tS^ 

piano  of  any   other  tuning  would  bii   bad  to  S"r     ^***^'^t 'l*^?.  *  P'""P"'''  ="""l»tcd  al 

£i  ten  years' end  for  more  a.«>£:;0.  My  piano  the  Inventiom.    Kxhibit.on,   where   a  modelwas    : 

»Jd  he  3ln.  higher.  Mow  particulars  if  req^ed.  "'"o  ?^?'"' '7"  3*"'  f"]         ^rt^.^^l  "V^W 

■    XOCK  Key  consisting  of  two  cylindeni  of  equal  length,  I 

^         ,  different  diameters,  connected  together  at  one  ei..., 

^WSB.] -Perfect-Tuned   Piano.— There  are  and  containing  a  douUe  piston,  eaoh  end  fitting    ' 

^Srenoesof  opinion  as  to  whether  a  perfectly-  into  its   proper  cylinder.      In  the  centre  of  the    -,  — ,.         „^ 

^d  piano  would  be  appreoLited.    Some  of  our  piston  is  a  slot,  in  which  works  a  solid  \CTCr  ■.'iii\\iM«-o».A\wi»i™ift«Aa  ^m^ia^™^^ 

^iBg  muiicians  consider  the  errors  of  the  equal  spindle,  carried  oa  the  bottom  ot the  ojliaiJiet.    QnXttie  ti!Ai«»kMA'ta2a&»»«V^»*'**™-^  ^^^^ 


nections  will  apply  the  bra 


nreascs.  the  li 
bat  if  it 


f  the  air  de- 


itof  V 


use  on  the  L.  and  K.  \T.  Railway ; 
I  another  step  towards  the  displace- 
n  by  air-pressure  brakes.- UptoK 


[68300.] — Mloroscoplo. — For  longitudinal  sec- 
tions, take  the  wood  to  a  carpenter  and  get  him  to 

Un  looking  through  tJicm  you  will  got  lots  of 
IjeauUfnl  pieces  for  mounting.  For  cross  sections 
the  raior  is  best,  cither  dry  or  moistened  with  tur- 
pentine. To  make  the  sections  transparent,  steep 
ia  turpentine  or  clove  oil  for  a  few  hours,  and 
mount  in  Canada  balsam  or  dammar  lac. — B.  SC.. 
Plymouth. 

ruS6(M.]^Wood  Section*  for  the  Kicroaoop*. 
— Longitudinal  sections  of  most  woods  can  be  got 
n-ith  a  sharp  plane.  Transverse  sections  with  an 
ordinary  microtome.  Momo  woods  cut  better  after 
Hoaking  in  water.  Many  can  be  mounted  dry.anch 
as  deal  and  other  resinous  woods;  others  in 
Canadsl«lsani  (hardened  and  dissolved  in  bcniole). 

■S.  Dot  TOSE, 


UNANSWERED    QUERIES. 


!  oar  lut.  S.  Bottoue  has  replied 
YlQlllinnw,  p.lM. 
Bfurlnin  [or  La^o  Uaadrel,  13 


Os  Saturday,  the  L'nd  inst.,  the  employc'i  of 
Messrs.  W,  Watson  and  Sona,  optloians,  313,  High 
llolbom,  held  their  annual  dinner,  at  Che  HolbOTn 
Restaurant.  The  arrangements  were  most  eS- 
(liently  made  and  carried  out,  and  a  very  enjorable 
and  successful  evening  was  the  result.  Mr.  T.  P. 
Watson,  senior  of  the  firm,  was  in  the  chair. 

Oriental  Carpet  Manofiuitnrea. — Since  the 
'opening  of  the  Poti-Tiflis-Haku  Railway  the  ei- 
lort  of  carpet*  to  Glurupe  from  Central  Asia  has 
jeen  coosiderably  developed.  Aooording  to  varions 
l.rmenian  journals,  French  and  Bnglish  agents 
laVB  established  tbeniselvoa  in  Tiilis  in  order  to 
.idrehase  on  the  spot  carpeta  for  export  to  IFestem 
ICnrope.  Consequently  some  important  Peialan 
'  '  '  '  ve  been  opening  branch  establishmentfl 
points,  in  order  to  bo  in  the  track  of 

J.    The  raw  material  i»  aWi,  b'w»isi»>i 

trom  PecaU^ 
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QPEBIES. 

[»N)r.]~Batt«l7.— Will  IDT  read 


poroa  pot  r  How  Iudk  ituiiJd  a  butuiy  of  iIie  nbora  ilie. 
iKTlBg  ElirM  (nrbon)  anil  outline  roit,  lutit  lull  ponerf 

[UMtJ— Dyuuno  TB«t«.— To  Mb.  bottosk,  ok 

OnaitH  type,  to  lifht  iiix  Iiohh,  wliliTli  KiVM  Ml  vulu  nod 
UuininiiTluD  Ruimt  SJMa  rvrolnliou  :  ftlwirblnii  11 
H.l\,  it  li(hii  nluetvni  Sliliiiwj'i  l«-i-,i>.  law-iiiiuuico 
luu|  t  nrj  al«] J :  uliu  (unnwn  WooiiliuuK  ud<I  Kikwii 
M  volt  Umta  nt  1,MI  RTulntlonii.  I  nui  now  thinking  ol 
tijlrg  mr  huil  ul  ■  H  nr  (O-lliilitcr  lo  llElit  lurt  of  uy 
mollan  nilll ;  but  >huald  Ilka  ta  know,  f loo.  tbow  belut 
mncd  In  tlic  iiibjMi,  II  ihcie  l>  u\y  <tA-rii).agc  ts  In 

■uptn  (01  Tin  nnl)  f    I  Ijuto  >ii  lau  Irum  ■  llnitnmE 


EihlMUoo,  ituto)  time  ihav  nn  IW  K>-vult  lampa  of  i« 
cp,nch.ruulwoinirrl<i  (mid  >Jan«' IVU-roit  aynimo, 
iilthiD  tipiudlliircDf  BboDt  )D  amrAii.  1  Lsvclooknl 
throQEh  t«ck  iiunili«n  ol'*Our»,"  bat  c^ii  flndnoi 
nentloncd  by  mqj  ul "  onrv,"  or  doci  tlie  lubject  &pii 
bin  been  lully  dlKUHCd  bj  our  Klfntlllc  uonlrlbu 

II  Ibm  U7   HdTuilag*    lu   iidu|>tlnif   Mr.   U.  J 

luulnatnl  umitunf  ?    Anjrblnu  wblcb  win  onab 

lo  get  tlia  brat  remit!  will  ba«pptoved  by  »— Woollin 

lUKCFlL-rL-lllUt.  iQljal 

t»gBO».]— To  "  airma."—!  bare  rtwl  wltb    gnmt 
pltUBK  your  nplj  lo  "I'Diiltd,"  ind  It  bii  bvlpeiluui 

III  or  HTCD  irc  kiu]d.  nd  1  l,aTs  it  placnl  iIxitc  tb« 
■liek  nnllry  o(  ■  ouuhlnii  Irom  wblcb  1  can  gtt  tW  or 


l»iu.byll!ln,ol»lb.le. 

d,  but  bcrlug 

ot  >ton«  buticrlti.  I  « 

mtnoloitli.r 

Fltb  Ibeiib 

t>  would  be  iiiD 

e.    YoBi! 

tbst  ihc  old  pkii  lu  iw. 

iibcti.rtl 

me  bcirt  to  proettJ  umlii 

nau'tny  *j^%™ 

teri..g  pnllcy 

XTJsn-^iSs'. 

wrttt.    Uow  ttiiiny  pair 
0  llglit.  re'pectlTcly.  >li. 

dglilMD,  wd  Iwtuty-I 

at'Lli^lilL 

IniCUd  IWTlBg  Hate  lT..DEbl    inaJt    wi 

for  (iK  plain  loilldo  1 

o(  lids  kud  but  toiuwoi 

mr'^L^^tTpJ'. 

I^Oll.,  r„,<d 

NiugyplttMwhl' 

miko  It  In 

ll  tlieii  luy  gbjectian 
uj  duuer,  upon  luruiug  out  ill  ibe  Ugbti  civcpt  oue  .<i 

butecy  ll  Inlly  chargtU  to  iwttcb  on  dyuuiuu  lu  preveu 
iDJQjlDg  It  ?— J.  D. 

[*M10.]-W»tor.-Will  nny  reader  of  "  E.  M."  uiiwri 
the  following  (    4nrb«ncn.p.niUirado™wai-r  beiwBM 
ildU?     Can  It    bcuo.ue  >u   under  a   i>RMuru     o- 
cnlallngijunlj  tliTougb 


iSw'^lni 


#"' 


[H9ll.l~H0Bcrap'a  Secorder.  —  will  „ 
"Mn"  kindly  glri  liion  dMcrlpiluD  of  "lli 
Becurdci  ~  umU  lur  taking  Jlignmi  fruoi  viurluu, 

[M3ii.]-8teun  OavemorB.— WIr  •  -<— 

obtKlued  t^  luring  iLe  bvavy  illdliig  ball 

rtquiiM  u  miKb  gnuior  veluclt  j  ul  gun 

[■tMll]-To  Mr.  Bottone.-!  bare  a  lf.«u.l 
djnauo.  Wonlil  luu  kiijiiJy  icil  lue  If  I  <auld  drive  It  I 
u  electn-mour  r    Wliit  ilieiwiilugiiliould  I  wjqt,»i 

SiutlCf  ol  wire  ou  irouture  and  V-X-'t,  «u,  i— 
BWTOS. 

[WtU,]— FsTSr.— My  bcotbcr-lD-lawlii'laniitnck  • 
ferer  two  moatbl  ago.  occailoiNd  by  leduudance  of  bluoi 
aod  illboaKb  be  weigbi  about  a  itoua  l«i  Ibiui  lie  did.  n 
the  allgbhBl  acililt)  at  work  or  walklun  luduces  IcTcrii 


lielp  bl 


et  any  of  ourcuiretpoudtiiti 


ISMlf.I-DriMuno.— To  -W.  H.  K.-— WHlyou  kln.Hy 
InnnictineiiilldiT  I  iu«  madraGiainm*dynamo,ltio 
pDle-pieeet  af  which  are  bored  out  to  Ojlu.  an.)  l(tit.  wide, 
IbefuiuairnorP.JI.anitln.  Jongby  tiln.  dlaiu.  1(  1 
«aiiDut  procure  ibi-eidroB  rtugi,  I  will  make  Hrmature  of 
Ina  wire,  and  of  (lie  iDncleut  lirgctDallve  laymulwlre, 
wUcli  wUl  aniunuc  to  about  Mb.  So.  18,  aud  SBlb.  Xo.  IH 
OU  KU.  and  caiiuoct  lu  multiple  arc.  ^'ow,  1  lec  la  your 
detnlpllon  of  a  dynamo  yon  LiTe  only  one  layer  on  uruia- 
tore.  WlllIbcrlBhilumy  amount  and  Hie  f—MARisE 
BueiatEH. 

[»W«]-TolIr.Wetlierflel(L -Would  you  Hndly 

Intrnitm  with  three  waier-volour  dtawlugg  to  muunt  and 


M  ^unn  toCViniiqMBilcntioIeail;attla.dlitauM 


er,  eioeptlng  tbe  ciamiiiatlon  of  the  ayei.    1  eipected 

h  gUn  after  ghui.  nulil  the  lot  «as  Dihnualfd.  1  bail 
robed  ILrongb  eleytn  Toliiniti  ol  tlie  "K.  M."  :  but  cat 
I  uoihlug  to  ault  me.  lo  1  hone  some  oculiat  friend  will 

rer  I  cloie  my  eyellUt.  iboit  of  ■butlinii  Ihem  allogethei 


he  rteelpt  being  in  bei  uamt. 

waa  net  algued  by  her,  but  \>s 
ralgnacuTc.    iiliall  begladtxk. 


fill  you  kindly  gi*eB 


.]y,-KviK  1, 

-1— IncreulnB  Condtiotlvitr  of  Caibon 


moat  respectfully  piayed  for  by— Jos.  LKiMir. 

[68MO.]-Endffr»tlon.- Could  any  of  your  corrr- 
ipoudeiili  kludly  glTc  iulormatlos  aa  to  the  iimpecta  of 
yiulgmnta  (ugiicullnrjlj  with  a  mpltal  of  £MKI  lo  £300  In 

ueuti  ol  Ibe  Auittiillaa  and  other  uulonlel  V— H.  P. 

[JSHi.]— Batterle«.— To  Mn.   Bottosk.— (i)  Win 

Ume  lu  Leolaucb<<i)  aud  puioui  poU  In  a  Buumu  batury  ? 
•ud,  If  uot,  why  nut  i    (jj  I  huve  >eeii  lomewLere  that  If 


I'ould  aome  practleal 

nUradlTingdnaa?    I 

. .  ,  - .  — ue  dnii,  aoniB  pMcblug 

•  lull  how  lo_|mice<Hl.     11  iLia  uitcu  the  ryca  ul  Meairi. 

iiifrr  a  great  laTonr   by  replying  u 

[(liM3.]-IJiik  MoUon.-!  ibould  be  glad  If 


>  copiwr  ant  and  adit  Iha  tlu  an 
fpelter  before  oaitlng.— W.  1'. 
[68J3S0  -Oxide  of  Iron.-Wl)l  one  ol  -our. "  Inlor, 
te  11  tbe  oiide  ol  Iron  which  le  uied  for  puTlfylng  ga 
Uklergoei  any  real  changsa  during  the  procau,  nr  li  I 

[1K«3S.]-Hydmilic  Engine. -Starting  to  work  e 

---'•-■        •    Ic  bad  a  imall  piece  of  leather  pLiced  1 

a lery  pechlbr  potlUon  lit  waa placed otr 
lul  Jin.  dla,  that  led  from  the  inlet  piiK 
.    Thare  tried  to  ahow  II  In  tbe  draw 


[SMSUJ— Amyl  Alcohol.— WiU  a  felW 


impanylug  ffhvd  pliktet  ol  Tmn^ 


{M630.]— Orgut  Qaery. 


wbac  U  the  11 


Df  the  Bpeciricatlou  ? 


iMck  In  a  llnai'  The  pedal  iirgan.o. 
behind,  the  pipci  lying  Initead  ol  at 
luit  of  plpeioaly?  Oreat  organ  ;  1 
:',  Open  Olapaaon,   Hft.  ;  3.  Uulcli 


L  6uluorrin.ll>,  lUU.  i: 
leparace  iwell  boi.  Fot 
ia;lI,VloIone,  llfL.  np^-ii 


liedaU,OCCtaD,JTnota« &aRLH>.MX. 

[BSUl.]— Pure  CluOk  0»Tutla  Ume.- 

lobtain  Itlnai  noa  a  etnte  u  poaaible,  1 
iiat  the  beat  ny  to  procenl  Ea  to  hmru  the  cSi 

^el  eerlala  that  the  flual  prcnlnct  la  cwutic     I 

,1  ulghl  In  Ibe  furnace.  Aiiy  Infannalion  iii 
:iult  will  be  tliauklully  Tecclved  by — Daslii 
[Mit31.]— Fhyeloa.— ^ViU  auy  mdet  htlc 


in.,  vllh  equal  parti  Portland  rement  and  u. 
iment  ^  unuiatltwllb.or  wl!"  m^tU  Jugt 
[MMl.]  — MeUl  SEonJda  for  Vnlcau 
UIKil."— Couhl  yuu  ubilge  by  atuuug  aodui  >> 
ulcanlilng  with  moulda  d  gr»in  tin  ?     1  ic 


renBtli,bu« 


sirengtb  ol  aaeh  1- 
[WtM.]— WlitdcnrXiBttcn.— Canauyiei 

f  ahop  wlnduw  are  pnt  ou  lurlly  with  nl  r^ 

LiS9]T.:-BlMoUaaaf*Trijm«'lab7aE 
lino  drawn  throas-li  a  CKvan  Fomt 
or  Without  it.-I»  mere  my  practKi!  -:ji 
nibleni ;-  I  know  Uaruhelc  Ssr,  ami  UuCuae: 
le  former  ll  luBou  pre  lieuiibla;  Slid  tbe  ^Mruk.' 
-W.T.  L. 

{SUM.]— Ibthentatloal.  —  1  nsitntih-i 
iMiha  bBM  o^ltbojlaplrsrtau  sjsien  of  i-jsuj: 


M.]  —  CantroUns&ds.  - 


[tSMO.]-WUt«  INTood  S>nniltan.-Ii 


>y  replying  ta  tlw  imiovuig  T    B^ 


loteHBltattliseniulOifttinaECs.    l^iSa  «™a  aiiMjl  hj     n  htn  thi«  hatterlea  are  tully  ehmarf 
^Ti.Od,«tamp<niUi»  astemato,    Tta  irttow  ^aa  tiiiv ^\" *» *"•**  ^m  liiillM  ii 
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be  particular  in  asking  for  wsilnnt,  as  «*nnt  oil"  is 
.arally  exiTessul  from  tlie  Anu'Iiis,  or  ground-nut.)— 
X.  Y.  Z.  (tomeihiiiir  of  the  kind  Is  frwjucutlv  nilvcr- 
tise!  in  the  ••Sak!*'  column.  It  is  iloubtfurwhcther 
aisy:h!us  of  tho  kind  Is  <.f  niucli  u^-^  in  sftuwatfr.)— 
Bl.OWl'H*E.  « A  common  flllvcr  solil<-r  is  made  of  eqiuil 
pu-t*  of  fine  rilTor,  compopitiim,  ami  white  ar«eni«^ 
"Compc'sition''  means  an  alloy  of  *J  cojipor.  1  ziur.  Dif- 
ferent sorts  of  solder  can  Ix'  made  of  sUver,  «liot  copper, 
and  pure  ^imltcr  by  yaryinjjr  tbc  fiuantitiLd.  and  by  snb- 
(titutinp  composition  with  arsenic  or  tinsel  for  the 
copper  and  Rpcltcr.')—T.  W.  Maycock.  (Sre  lllutg  Xo?. 
4  and  5.)— TilO«».  J.  O'CoxNou.  (A  work  on  the  "his- 
tory" Las  yet  to  he  "written.  There  are  pevoral  dcacrip- 
tlTe  textbooks,  and  some  histnrical  matter  in  the  cvclo- 

gedia  artick-3.  2.  The  /'hil  Tmnt.  ia  the  rcconl  of  the 
oyal  Society,  Biurlinpton  House.  W.  3.  Iai  XafutYis 
p-sblished  by  ff.  Massoii,  liu.  Boulevard  St.  Jrormalu. 
PariJ.)-".  T.  (Take  cxi-rcis-e  with  dujnb-bclls  ur 
Inii-in  c\n\t*.  and  avoid  the  artificial  8Upport.-».>— An 
Asxior-*  Qi'EUlST.  (You  can  make  a  hydr.itc  of  mag-- 
netio  oxide  (if  iron  by  lllviliiII^' a  fn^hly  prcjari-d  puIu- 
ticn  of  ftuIphLitc  of  iron  into  three  ctiuai  iN>riions.  twi.i  of 
wnich  are  acidulated  with  sulphuric  lU'ld  auil  heated  to 
iLe  boiliuff  fi<nnt ;  wlicn  boilin;;,  nitric  ucni  is  uddfl 
srndaally  ua  ionpr  art  iu«  additiou  causes  the  cvvilutinn  ui 
Litre  OJiide.  The  remuininK  third  jtart  is  then  i^ouri-d 
iii'o tli«  hot  liquid,  ami  a  Milutiouof  carbonatit  of  fo<Iu 
— wiflbing  icj'Ja  ■  -or  ammonia  is  added  in  sli^'ht  c.\i\->s. 
TLe  Mlation  and  prt-ciiiitato  arc  boiled  tOL'uiht  r.  and 
•.I.*;  hlsk/.k.  oxld«;  H  iorjiH-d  an  a  lie:ivy  cry«:allini.'  I'owdcr. 
Yotsr  q'l' ^tifii-.  arr-  ni»t  dftinite  "cnoujrli  exefpt  the 
ti.ir'1,  and  tltai  i-?  an-wn-d  by  sayiiijr  that  •'exci.-^"  is 
:£*Aiu  lit'.'  ordinary  rfeii.-<'  th.tt  i  .  ni.jre  than  i<  n-- 
'j'sfr'd  to  prvlu'X"  the  jjrr:'-ii)itatf.")  MlM.  (>ie  ir.  li^'-.s. 
'/■i^ri*r§  .if.kii.L' Inr  full  lun'ructiosm  to  m.ikr  a  me  li«::ii 
oil  cotr.';  r'/'Jl-irl;,  al)Oiit  om-i-  a  moulh.)- l.M\K-inr. 
•Ma>:';  a   fiiini--:.)     IJi«  iiuomaii;.      (So.'    the    .irti 


NOTICE  TO  SUBSCRIBEBS. 

SalMTlben  nct'ivlnr  ih«-Ir  cf-i-:»  dlr-.-ct  fn)m   rh*  office  km  « 
(mucedM  oWnr  llia:  i-.o  U*t  xii:'i;ixr  of  ::'0  :«nn  fvr  wi.ich 
llicir BnlMcri}iion  U  ;w  I  wil'.  b•^  f..ru&r  =  f:l  to  ih^m  is    a  Pl^K 
Wm;}«?r,  A* an  intii  uir:<^n  :H*:  i  fr*-L  r^^::^iku■:^:  U  ncci-MArj,  if 
it  is  •Lefirvd  to  cor.Unue  ihn  Sii)»CT.;i:-T^ 

CHARGES  FOR  ADVERTISING. 


Tlilfty  Wnr'* 

Evcr>'  ftdilltioiiAl  <:^'..:  xt  ..;■!■> 
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Fn^ni  P«prt  .l.'.vi-riAtTr.vr.'*  Ijv  '  <;:.;■:■•..-*  f.  -  V.ic  fir-:  M  wonl*. 
RfiLTwanb  W.  -- r  \:r.K.  :^ra„-7.;:. "..  *".■.  :-.-..  n:*  i)r.:-  Shilling 
per  1  in*.  Xrt  iron:  Taec  nr  ;'4r»yr.i7h  »ivcr':«*tXM::::  iu-#rto<T  f.-r 
le*»  th*n  Five  S:-.:!l;:.^-«.  ::'•.:•";■•.  i  -..-r:;*  f -r  -  n-*  if  :::vre  thAU  6 
inawrtiun*  ii>d>  b-.-  arN-eruLlcvi!  v»  •>;  I:<.-.-.i.vt.  :■,  ;-.•:  i'ab.;>lier. 
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nu:-tV'   ;r-;;Lii  :  r.  •    r-.-!-. :.'  ■•. 
nit-1  i:*.  f.\-i  wh<  r-.    z' •*  \-\ 
l*uMi;!>'.vr  wuii".  I  l-i  p-iv  :.;".     : 
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Stii;  wh«  rr  1:  ii  :r.  •  v..-.  r\-  •.'.  :  ■ 

f.-r. 

A-lv»Tti-*T»i«'TH*  f*uit  TV*.'"'  :'  -   ••*?■**   b_T 
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ll .'jich  l-av«'  ;ip]i(  :iriMl  on  thr  Hii»j«'et.  ft  is  iiuiute-^ilile  to 
auiwor  •'tioii  qm-KtiiiM-*  <li'jrtly,  and  to  rej'ly  fully  would 
JnrolT*:  th«?  writin;;  of  .Ji-veral  ru'.siiuns,  whirlj  you  i.iii 
alr'^a^ij  tind  in  lnu-k  nninlxrs.)  .^coi'i'.  (Surely  yi  a 
tVkti  L'lnfi^'  thi-  Innr-r  l■ll^M•  of  tin*  hoard  so  that  the  depris- 
►iffli  of  any  i»iri  of  th*-  ol.hor  o'lire  will  make  contuet.  or 
li-ft  Ijfjard  can  li"  fUjiiKirleil  on  sjirinvr:*  at  each  eonicr, 
^nd  th«^r<' niay  bi-  :;.\i'r.il  "oont.i'-1.-."»  l.Hv.».  «.\i'us- 
'!»d«'  birhroiiiJLt.i'  will  ir  ll>i  I'ond  :is  LkUU'.ini:.  The  lh>: 
p,an  in  to  luld  the;  lu-iii  by  di>rrivs  until  tlu-  salt  is 
tborouKhl>  >  Yli!in-%lei|.  »mt  muiy  l.int«  on  The  siii'.ioet 
.11  iMV'.k  niiiiilH-i-u.j  llidii.  (I'uil  .lud  e^idieit  diivc- 
Tioot  for  iii<-k'd  plating  li:ivi-  hren  i;ivi-n  ni>>re  than 
oi.ia-.  Hit'  i-p.  ill.,  117.  IXi,  Viil.  X.K.XIX.)  .1.  \V.  Mll.- 
•  oN.  (if  ilii- win-  iri  tnsoil,  tlieDUly  rrnu-d\  i>  to  un- 
wind and  niak<t  r<)«Kl.  :.'.  Wo  |Miinl"d  oiii  tlie  "ueol* 
d' fit "  on  p.  VII.,  hi'f.  I'b.  The  tii^MiPS  fhouM 
ttjvl,  "  I -Vol II.,  nnr  li-sH  thiiu  l-:i;'in."}  11.  Juno 
ASlt  ('n.  Ci'ljimk  .  ()n  p.  .'t.^H  we  have  »riven 
Ihf]  nuiijiict  an  uim-h  nutirr  im  It  is  worth  at  pre>ent.>-- 
y.hSit.  rTaniiii-  arid  In  tannin,  ol  which  thort'  an.- 
H<:Viiral  kin<lH.  tJallo.tannio  ludd  is  evtriiotcd  frtnu  fi.xW- 
fiutN,  but  Ijii'  iiiirrnurriil  principle  is  fouuil  in  man\ 
pJanU.  ToiiM-wor  tho  ipii'«tion  lU'rhiitoly,  it  would  Ik* 
nc'iRiUtry  t«i  know  (ho  nalnn*  of  tho  raw  uuileriaL'^  — 
J.  A.  T.  (Niii-  III  'i-iMioicni  Intonst  for  ihe  s{>aci>  i; 
would  (HTiip^,  i<H|Hi'iall,v  at  a  ihai^raui  wouht  in*  re- 
<|iilri-«l.  itr  tho  A'  tron>iMii«*al  Note-t  on  |>, Ct.Ni'*. )  K.  I..  1* 
('Ihi'  Iti'lv,  thi>  Mill!  i,iin<l  Ihe  lhipU'\ol  thi-  woU-kuew.: 
l/|s'n,  iin>l  <ini«  Mold  by  I  •••frirs  auit  .'"oii,  (hf  t rule  nam. 
<i|  whli-h  Wf  liiicil.  N-t,"  p.  'Jill  i.i.si  Vtilnnio  tor  mac': 
iir.i'fnl  liifoiUMliiiii  I'll   tho  subir.*!.      L'he  |-.ii:pir>^  l.i::'.',> 
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Xc\i-ton'fl  three  or  four- wick  Befulffent  Lamp  n- 

iinired.4  wiclc  wn*fi.Tr-:d.  £xc!ianf;«  B»k«  on  Ch"-ni:..irv  -ri«a> 
rpiiuirviUtiQU.— GKu.  A.  MlLXR,  Norton,  Mml&jJi. 

Larve  quantity  of  well-bound  Books,  chie:'.  r  r-:lip'ia:» 
an-1  «dcnuif>' :  lilt  n.nt.  Will  ni'e<i)«  uwfal  i-s.*liAn^ •-  O'tr^.-ie. 
4acftwd.— UiiNriiiAi.!.,  Full7-lanc,  Bwiaton,  MMi<^«-it«r. 

2S  dozen  selected   Microscopic  Slides,  iL-ia-Ui; 

iui<'ro-rl:ijiiM,  by  Dan^*r,  3(anchc4tcr,  Eoahtigsnr  c*v^  s'm*:ii 
\xl::- £\h.  Exclbinjrv  :•>  £»i  at  v»lu':  of  *«.  W-  A^^tnL-^i-TDU. 
K>,  Laun>l-/wni'-iI;i(V.  B'>Ii->u. 

Electric  Ligrhtincr    &c.,   6   ceil   dnnbl«  >.=:.it 

Biclinna;!?  lUt:*frl-^  hy  E.it.i  -,  1^  g»11ons  c«ui^lij  r>i.--r.  r- .:  ftj. 
frnod  lifiinir  arraajr-m-nr.  ran*  liO  boanb  what  o*'ri  ?-I .  Si, 
tit.  Lawn.-uci^rf.4l,  Brixton. 

Waute-L  Qas  Enffine.  l  j   or  2  man-power  :  *:i:  jtv? 

m  w  r^ftty  B:r.\!i;  iu  ci-.-ijiiJif .-  for  Kaiue. — J.  lUBKTT,  Ir.tLi.  _?sr. 

I'oB^t. 

Wauiol.  firs:c:a>3  Slide  Rest  I«atlia.  aVsutiix. 

p— .:rL.  Win  jriT.'  ^'■nl  g  'A  .Ifwellry  in  txcli»o;i— Ljtf,. ,j. 
Will-tKci,  Huntcr'i>-l.int.-.  BiriulLi^hnm. 

Dynaxao.  ^^  o.-p..  nearly  rc-aJy  for  wiu'lizig :  tut 
liSthe  Bed  tn  woo<l,  Gft.  Ions.  Iron  standArObt.  Sft 

1.;^-"..  ill«d,v•^*l  ii^  ExL*La:ai?-.  for  Mechanic  ■  To<>li.c-rv £<.*«.- 
Ja.->.TaYLOU,  Ii:::is-t.r. 

WiiQted.  pood  Launcll  Hull*  abont  SOfc^  tiro  'liiii 

:..-..'f::-ent  O^i.  Kso'.ai.ei-  h-.irh-clAAi  BiunlAl  a::!  ammilab- 
F.i.uNOSir,  Bil.ic^npate  U-ck  Wa&rf,  G.'ooDiir;rh. 

Will   exoLaufire   sinirle    Cin.    Saadstock  and  2Urk 

ANDKusuy,  Iv:,  L»a.':a/-r.*rl.  Si..-ffielJ. 

"  Ens'lneerinff."     VoIjl      XXXVII.      XXXTIIL, 

.\XXlX..ani:EL..:-^  ...r  \^:.    AIjo  Wmrd  aui  I^wk^a-tMaial 

im-:."  fir*:  n:i>  r-viu'-r*.  ■-».  »:'..  i-:i>an.  cwiupl-.':-. ■  vJ aiwigii. 


....    F. llAYNKH.  Shervo^.  Nodaitas. 

Serrenki  r-  :u  .los  of  ■>  Enfflisli   Meohanic-"  ^'w 

"  «  '.:    :•-:..  rh.tT-.7>..     W.»u:i'<i,   illcyciu  Suiiizicaoc  ;*nfv 
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Good  Valne  Offered  (ca?h  or  instrcmentij  for  41 

A.is-1-  ■. ;  •■-:.•  iT  ry.jai:Tibl»    S.-iuntlf!'*    Anruianwiu— Caruiru 
S-:-r.o;  IX: vt-  (.*:.{ -..ie^H^Trc*:.  acar  British   atuvoam.    EitakciM 

Lathe  Heads.  6i:n..  rerr  strong,  clampUg  bolt*. 


I     H«-ATT  S'i::.   Flynvheel.    4ft.  6in.    cranked   ipiadlf, 
'^'..z'.r ! '»-prv\ .    Lj;:Lu-«L  .7..    •<£•  ci»nk. — J.  B.,    PjouLei  2eL 
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■••  r .» a: 


=U'le-rc.-t.    witli    4In.    a: 
:.-■.    oZ.r.— H.   B'.^l>vl.lU, 
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CUB   EXCHANGE   COLUMN. 

The  charpe /or  Ejrc\n'::e  Xs,:-.iJ  if  3i.  rcr  :he'?ri: 
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Good  Value  Offered 

k,.Uil>  .  ■■   *."..:•. .  r.    *.  ■*   ■ 

S»-ii'!U"v    *'.>:.  \i...  i-.i  •-»... .;.  ■_..»■   1-.     .•      . . . -.  ._ 

rLr>:  .-Vv^-i  liautern  Traiispareu^ied. 

»,  •■  .■«    M,.r.*.'.v:.' .^  •■■.  .jt- 


..— .  .1. 


2|i&.  centre  Lathe 

■  h-.k.  s«ar'r   --.  x.     H-.- 
-:.--■-:.  B«r=.Li.'.y. 

Ofers-EvmnMi  :>r  new  'jft.  Qas  Bagrs  and  List 

I  L.'UT  B..-x»  f.iZ'  .  ir.:_  7.—  I-r-«-Ls.— S»*  I-  ■..  l*.  Jrai-z^si- 
Spleiiiid   h:r.:on:V.   :a>iel   Slide- Valve  Bnginfr 

Ij. :..»■.?>■«:.   -.-.i.'-       :v-*  ::?  ^  .■.■  '-    '■4"U-   .     hl'jv-*f^  ■..•■•Vf  ;c    jcv 
.  tr  f::..ivacvi'  r»r. 7 '-_•-. ":   --1   turiivl  coluxnaa.— Di -.&!!(»•  * 

AS.ve   Engise.  ?.:t?;   with    tubular  cpi^r  t'.Itr 

>.:.*t  .r.f  !'»"-T  T*;.T  ir.>:.  Ukf*Tv    v»!t.^.  ijaiuy:  «••■«£:»,  fu.nu'-.i- 

Carbon  Plates,  witl:  tenn:n'.^  ii^ 


i.C   ..   «  TSi 

-.'-   :«     :■■.-.      Hi  -AZ.^  ■     '•:■.-     :wrt-i;carT    B=a.tr-:- 
C»^  r^  — -.  X.  -■-  ?*-rir:i  H----- .  1V»mair:;-... 


x.ii.:o-L  Grove's  Battery. 
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Jt.«-.     w 


KlVi'Na  K<>od  liKhl-,  aii'l  «||h)hmihi«  with  a  c''.i.4i!u\\  :  si\-  *i-.>ux: 
p.  .'tub,  Nil.  Hiti. )  il.  r.  i'.  t\i'-:  hue  wo  do  not  know 
A  ho  mahi'H  LIh-  mui-lii  uoh.  or  thi«  |irii-e  01  Ihoin.  Such  a 
ipiory  itli«iiilil  Ih<  IhHi'rtrd  loi  un  :id\i-iti-eniout  lu  the 
VViimiil  J'ohiiiin.)  t'ii.\s.  A.  Pll.MiU.  ilie  >:ol.l  s-.:,. 
iU  Uii«  jviinl  II  II  il  wiiuli'd  Willi  n  »;Ut*>:  tuiprntiue  .: 
Khmi  in  id  nil  ini|t«ii  i.ini'o.  I  01  inmio.iMlcaa.^.  uu\  (l.e 
I'loiiU'l  i-oliiiii  ■  wiih  H  Iiill<*  i>ii,  nuui'  turi'N  .ml  :it'.  i 
Kiihi  Hl/r.)  (i  1(1.  N\  A  an.  {  \\  I'  hclirVi'  (here  l»  .k  >\VietY 
of  ruiilh-  Aniit\Ml>i.  hill  \\i<  ii.tio  not  luuid  .kii«  th::u  c: 
II.  laL«-li,  I  liK  in-i  iriiu-\  «d  I  ho  I'hi'inie.i!  S.-.  :i-(\  uu  I  o: 
I  hi'  inilHiilK  i>l  ('lionii<tir\  will  niiorni  %v'-.i  w'.i>t  > 
"  iri|iiiitt|  "  i>|  •-iiiii|ii|i(ii-s  lor iidnii.H<ioii  ^     \\  vi'i  It  'ii\:. 

( I'l ii-i'ii  mill*  lixiL  , III '■  Hot  W  iiti  T  lii...;rs.      •«   ".'.  .V 

KawKri.  piiiliil..il  li\  |i  r.  Uif-i..!  i.  M  ,:  .  n.  ;-.-.-.. 
W.i'  1     III  HI  lUiiM  \>      i»li:iii  i;  wnh  ■■ '.u;'  ■..!•!;.•■.  .   .iv  i 

un  I-  lino  III    I  lll<  riiiillii-l  Mil  III  .).<■•■  ;.,<1il  1  t  id  .(ii  rv,  .r  '/  i::  '. 

iL  I  MlSk:  iXi.uNi'.  (  I'lii'io  k.  11. 1  iiili.i  w  i\  ;:-.i'.i  :«• 
iKpi-iii  wiiidi  hi  thiMi  pri-.t'nt-o,  ;in.l  ki  ep  .  i: '.'.'.t*. .!  t'.'.e 
hlliJti  liikii  iikIIoo  iind  uiioWiT.^  A.  U.  .Mi'l.l<.«»N.  .*.  W. 
'riliilli'MiiM,  ;  .ihni,  iMiio,     (In  \\\'.-.^ 
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Iw.  14  fill  :iu  MkiiiIi..  .tii.l  IIh  Stir  Tmi'1i«>  V.^u.^*.  I'.M^t  Vtvv  :o 
aat  |-«t<  ol  ilm  I'lilit.l  Kliiv'.lxiii  IVl  ll-.c  I  I'.r.r.l  <it.,.-«.  '..U..  ,>; 
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ifia  liiiitilt.i'.  I"  M  (••  Niw  PMl.iiii.  I*.-  r..-..-.  :ki.i  w<->: 
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U  H.-P.  Vertioftl  Enfflne  and  Oomlsh  BoUer. 

£M.— A.  TKBBT  and  Cu.,  Encinucr-,  Dorer. 

I«aanoll  Bn^ines*  Boilers,  Propellers,  and  all 
flttlniiM  in  •tnr  siie,  ohMp  ;  state  rvquirMutnts.  — CiiKMl^LL, 
BastTlU*.  BrUtoI. 

Whole-plate  Camera,  with  dark  slide,  ACm  complete, 

bat  no  lens,  S5a.— axo.  Wallku.  i,  SliddK-gate-strect,  Great  Yar- 
month. 

Lathe  Pulleys  dirldcd,  S«.  per  100.    Pointer  fitted 

to  hcadMtock,  3s.  6d.— C.  YTVLUi  IIT,  (leorvc-mrcut,  Ilomfunl. 

**  Solentliio  Amerioan."    Ai)out     2uO     numbers, 

nmrl/  coniieimtiTe  and  clean,  fur  Halo.— Offcn  to  C,  lii,  Brook-ffrcvn, 
Dammcrunith,  London. 

Very  powerful  Induotion  Colli  with  re^lator,  com- 
plete, second-haml,  two  guineas.— Smith,  S,  East  ranule,  L««d^. 

Pair  4in.  Condenaers,   25s.    Pair  Mixed  Jets,  SOs. 

Lime  Bos,  3s.  60.    Register  Scops,  Sa.  rHl.—E(\>XOMV. 

HIgh-cla84  Blanf al.  jets,  dissnlv^r,  £22.  Ditto  Triple 
£35.    Some  excellent  Objuctlrc*,  rery  chixp.— KcuNOU  Y. 

Scraral  hundred  best  Slides.  York's,  Wilson's,  dec, 

some  plain,  IVs.  doaun  ;  some  cvloari'ii,  2U.— EuuXOVY. 

Everlastinar  Botort.   with    safety  rulrc,  7e.  Cd. 

lAiye  Poriflor,  Js.  &L    Star  DImuWot,  1  bje  paaaes,  los.— Kco.M^X  Y. 

The  whole  of   the  above   Apparatus  Lb   new,  not 

ioilotl,  and  the  rerj  best  make.— £<.'-u>UM  Y. 

Full  particuUm  from  Boonoxny.  Billingsgate  D')ck 

Wharf ,  ureonwich,  Kent  (.late  manltiolator  to  Ber.  C.  Spnrgcim). 

Pepper's  Qainlne  Tonla  Taraxacum  Potlophyl- 
lln  LiTer  Mixtare,  Chlorodjne.  Beeipc,  7d. ;  three,  13d.— StaNLKY, 
119,  liancheitter-road,  Poplar. 

Cyanotype  Paper.  4d.  sheet.  luvaloable  for  copy- 
ing drawings,  Ac.— Hcmphbies,  44,  Comwallis-read,  Uollowaj, 
London,  N. 

Slide-rest  Castings,  4in.  centre,  78  6d.  in  the 

rongh  ;  16^  6d.  planed  ;  other  siaes  in  proportion.- W.  OLA1I8To2(K, 
Staflbrd. 

Tallow,  Lard  Oil  (sabstitute  for),  Cias  Engine, 
OalUpoU,  CozTien,  Cloth,  and  Boiled  Oils.  Practical  recipes.— 
Below. 

Oil  BlendinflT  'or  light  or  heavy  machinery.  Beli- 
aUo  instrnotlons.  Stamp  rei^jr.— J.  11.,  6,  Hamlet  stxeot,  Bootlc, 
LirerpeoL 

Brass  Kodel  Bxurine  Castinars.  rough  and 

flnishad.     Beat     qoality.       Bat,    stamp.  —  WOOU,   Dal  ley-street, 
Bioni^ifeoat  MancMater. 

Bbtdieal  Oollt  with  regulator  and  handles,  complete, 
IQa  M. ;  a  baigain.— SS,  Bidley-road,  Dalston. 

Wheel'Cuttinff  to  is  inches  diameter  in  brass  only. 

— CLKUO,  18,  Belinda-Street,  Hunslet,  Leeds. 

Planinff  to  Itia.  by  12in.  by  Sin.  Boiing,  Taming, 
Serow-cutting,  SUda-rerts,  4ce.— CLBOe,  as  above. 

TalUxLff  Maohins  (phonograph),  and  some  Soudan 
WarSUiies,  Organatte  with  music— A.  JuNKtf,  98,  PacWington- 
■treet,  London. 

*"  Mystery  Qold***  st«nd8  the  acid  like  15ct.  gold ; 
eoats  as.  per  onnoe  to  make.  The  recipe  and  all  secrets  fully  ez> 
plained  by  the  invent-ir.  Post  free,  Xs.  Sd.— J.  B.  HUCllKM,  11, 
Mdgmt-Tomd,  Bromley,  London,  B. 

Carvlnff  Tools— Set  of  SS,  watranted,  handled,  well 
assorted,  by  post,  lis.  Gd.    See  illnitzated  catalogue.— L US r 8. 

Planes,  new.  London  malleable  iron  and  gunmetal 
flniahed,  or  ready  lor  Inside  fittings  ;all  kinds.— LV5T'8. 

Vioes,  bench,  parallel  steel  jaws,  to  open  ZL  9s.  6d. : 

ditto  4,  lAa.;  ditto  4|,Sl8.-LU2(r8.  . 

Tools  every  description.  See  illustrated  catalogne, 
90  pages.    Send  4  stamps.—!.  8.  LUXT,  »7,  Hackney-road,  E. 

Small  Fly  (Screw)  Press  wanted,  screw  abunt  lin. 
diameter,  stivke  about  Yin.,  rungheat  sketch,  with  dimensions,  to — 
XVASca,  Leigh,  Lanesahire. 

Hepoosse  Work. — Before  commencing  send  for 
particiuan  as  to  toob  required  to— A.  Fuaxcoim,  Birmingham. 

Kodel  Steam  Xnfflnea — ^Thirty  different  patterns 

lllnstimted  in  my  new  cataloKue,  price  S  stamps.— A.  FUAXCUIS. 

Spectacles,  Magneto  \£achtnes.  Microscopes,  dec,  at 
reDiark|U>ly  low  prices,  see  catalogue.— JL  FRA5^18,  Byland-ruad, 
Birmingkam. 

Separate  Parts  of  Engines  can  be  obtained  from 

▲.  Francois.    For  prices,  see  catalogne,  tliird  edition. 

Beltinff.— ▲  quantity  of  new  solid  woven  cotton  belt- 
ing, wiU  sell  eheap.qnality  guaranteed ,  alao  rubber  belting.  SUte 
wantk— T.  B.  Paxtox,  Workington. 

To  Amateurs.— Lathes,  Tools,  and  Appliances 

made  and  repaired  at  must  modulate  prices.    Skilled  workmanship 

Jnaranteed.      Piactieal  lesaons  giren  in  hacd  and  slide  rest  turning. 
.  Kuro,  Engineer,  8,  Laxton-plaoc,  Mnnftter-eqnare,  Regent's  Pvk. 

Watches  —(Country  tradesman,  sick  and  embarrassed, 
has  been  rolieTed  of  entire  stock ;  mnst  realise  quickly.  Siirsr 
jewellery,  jet.  watchca  ;  selection  on  approval  to  any  amount  of  naiJi 
sent,  retnmaole  allot  part.  Plain  ngnres,  cheap.— Puixcii'al, 
Oranunar  Sclieol,  Tuzfoid,  Notts. 

Sjin.  Beflector,  Calver  mirror,  equatorially  mounted, 
X14.— Particnlan  from  W.  S.  FaA5K8, 1,  High-Street,  Leicester. 

A  bargain. — One  doxen  pure  nickel  silver  Teaspoons 

post  free  40  siampa.— J.  BLAIX,  Carlisle. 
Woollen  Cloths   for  men  and  boys'    suit-),  liidics* 

Wketa,  Ac  direct  from  the  Manufactnr«nt.     Patterns  post  free.— 
a  ABBOVf ,  WooUen  ICanufMtnrer,  310,  Piece  UaU,  Uali&z. 

Pitman's  Shorthand.— Hints  to  learners,  b>- 
ecniai'HUid  ohorthanii  writer,  5  itampe.— Wm.  NUTT.iLL,  Irwell- 
street,  Uamsbottoiii,  Manchester. 

Model  Vertical  Bngine  for^sale,  lin.  cylinder,  with 

»,  price 

on,  E. 

Mesmerism. — Cromplete  written  instruction^!,  success 
arantecd 
ireniool. 

Oboes  and  Clarionets  of  a  mperior  class  may  be 

had  fn>m  J.  Shauvx,  Ubovist  and  Mnsival  Instrument  Maker 
Pndsey,  near  Leeds. 

Half  H.-P.  Horizontal  Staam  Eng>ine.  fitt&i 

with  giiTcrnvr  anil  puuip.— Paniculars,  wtth  lowoc  price,  tu  U. 
WlL8U3(,0l,C;ourthiU-ioad,  Lewiaham,  S.E. 

WhitwoTth  and  several  other    Lathes,   auction,   by 
Wheatluy.  Kirk,  and  Co.,  atJacksonandUnham's-yanl,  Upper  Oifle 
strevt,  January  7th. 


O,  price  3As.-  &  DK  BiTTia,  6,  Wallwood-street,  Limehouce. 
a      ~ 

guarantecdflyeeiTr  &!.- W.'xiluMAS,  12,  Clarend^n-rMMl,'  AnJfitiid, 
LireriK    ' 


_       for  gettiag  mngle  ot  seiMW-cotttng  toola.  13 
at»mp$  meh.—W.  OrxamLL,  OUbuij-imd,  l^wkasbnry. 

JVDoriMoopa^  with  thrde  objVct-glaases,  te»t  objijct 
w/ibncwi^  iapuliatui  box,  lUh—a,  CLAaK^  iUitoo-la-Uadaey. 


Kew  Appliances  and    Tools  for  Lathes.— 

BniTA5>'LA  Cu.  are  always  open  to  manufacture. 

Milling  Appliances  for  fixing  on  ordinary  slide- 
rest  and  lathe,  price  £&— BaiTANXiA  Works,  Ct»lcheaier. 

The  improved  J.  K.  P.  liathe  Chuck,  noticed  in 

F.XULISII  MICCHAXIC  in  October,  piii-u  50s.  eauh.— BUITANMACo. 

Lathe  for  boys,  B5s.  complete,  with  Btiiids  ;  larger,  75s., 
a'is.  Steel  Mandrohi.— BillTAXXIA  Co.,  Colchcat«T. 

Bnffineers' Lathes.  ^  nni  12ft.  i>fdi<.  n«  s^ttpiied  to 

Brit  lull  GoTpramPnt,  hujH'rior  quality,  mu'lvratc  ^iricu.— UlilTANNI.v 
WOIIKH,  Colchester. 

Several  second-hand  Lathes,  similar  to  those  exhi- 
bited at  our  London  showroom,  99, 1'cnclmroh-street,  are  in  stuck  at 
Colcliester. 

Catalogues  of  Lathes,  Castintr?,  odd  Parts,  sixpence. 
lAnt  uf  second-Iiand  lathes,* pence— BuiT.VNMA  Co. 

SniuU  Motors  (hot-air),  n<;  exhibited  r.t  Inventions 
Exhibition.  2  Btuiii)*  for  circular.— RUITANMA  WolCK^.CoUhester. 

Easy  Terms  of  Payment  only  to  tlusc  who  give 

flrHt-oloMt  rofunint-t:  ur  liocurity.    llKiTAXMA  Co. 

To  save  Post,  send  Poitiil  Order  to  coTor  amount. 

Surplut  rc-turneU.--UliITAXMA  Co.,  Col^hl;^ter. 

L%the  and  Tool  Makers  to  Brit  sh  :iud  Foreign 

Navies,  and  to  tlio  Iluyal  Small  Anas  Factory. 

250  varieties  of  Lathet,  fnr  every  trade  and  every 

tr.di;  nn<l  orcry  fancy, — liUlTANMA  Co.,  Colclu-fcivr. 

6i)lciidid  Boyal  Orgninette.  with  42  tunes,  equal 

to  nc-w,  prict!  ;Uh.— OoWEU,  Hook,  WinohfiuM,  Ilaut*. 

Croquet  in  stand,  with  8  malletr,  bads,  &c, ;  price 

XI.— Oow  Ktt,  Iluok,  Winohfleld,  Hant«. 

Halse's  Medical  CoiL  good  coiidition,  worth  £4; 
will  toko  a  (3  powen;.— HBNur  Fkllowm,  19,  Church-strvet,  St. 
Alban's,  Herts. 

Oreenhouse.  **  Excelsior,*'  span  roof,  6ft.  by  8ft., 
inside  fittings,  aud  portable  wood  basement,-  conivleto,  £7.— 
HoaLKV. 

Hand  Light  rpatent  Ko.   13.27G,  a.d.  18S6).— The 

"  Handy,"  7s.    Catalogue,  Id.  stamp.— HoiiLKY. 

Baspberry    Canes.—"  Semper  Fidelis,"  IS  canes, 

Is.,  free  ;    100  for  .'«.— HuULKY. 

B«:d  Currant  Trees,  "  Raby  (Castle,**  6  trees,  Is. 

frvu  :  lUO  fur  7s.6d.-M.£.  UoitLKY.Toddington,  Buds. 

Porter  and  Bumham's  Picture  Frame  Vice,  cost 
22H.  6d.,  nerer  used, cash  l.'is.— F.  Bk rricuiUOK,  Eton,  Bnckit. 

Tricycle*  8tassen*s.  Telescopes  from  38in.  to  S8in. 
lamp,  &0.,  cash  IS  guineas.- F.  BBTTKU1IK»B,  Eton,  Buoka. 

TTniversal  Trade  and  Amateur  Supply.— Lecture 

requisites  :  light,  heat,  air,  water,  geology,  engineering,  chemistry, 
phutograpny,  Jbe.    Wholesale  and  exporu— CArLATXi. 

Friotional  and     Induction     Machines.   Plates, 

Cylinders,    Stands,   Condneton,    Ul»<s.    Vulcanite,    hundreds    of 
Lectue  Aoeessorlea.    Their  i«rts.— Cai'Latzi. 

Iiantfm.  Telescope,  Kl^trio  Machine,  Dynamo,  Coil, 
and  Lathe  Making.  All  Parts,  Fittings.  Cheapest  in  the  market 
by  far. 

Schools  and  Students  wir.  find  immense  stores  ot 

Sciuntiflc  Ap|»ratus  eomploto,  and  Parte  Physics,  Chemistry,  As- 
truuomy,  Ocology. 

Batteries.  —  Thousands     lighting,    experimenting, 

medical,  depositing.     The  Unirenal    Four-Cell   CaM,    iJs.     Coa- 
Tentent,  durable,  and  economicaL 

W  ires.— Cheapest  stores.  Kew  and  second-hand. 
Oreat  reduction  in  price.  Paraffin,  Yulcanite,  Beels,  Btaaswork, 
Sise,Resii>tanee,and  Testing  Tables. 

Machinery.— Several  good  Lathe^  Litho  Printing, 
Stemplng  PrcKses,  Flattinv  Mills,  Wheel-cutting  Engines,  Swiss 
Mandrels,  Wire-corerlng  llaohines. 

Model  Engines  to  S IL-P.  Great  numbers  of  1 ,  S 
Sin.  stroke  ones  :  good  Boilers,  Cylindexs,  Gauges,  Wheels,  Co  cka 
Pumps,  Boats.    Special  Lists. 

Wheels.— Fly,  Lathe,  Saw,  Engine,  Dvnamo.  GFearing, 
Pulley,  Clock  MoTemente,  Large  S^-rings,  Bearings,  Shafting, 
Staudaids. 

Maffic  Lanterns,  Slides,  Microscopes,  Kaleidoscopes. 
Oil  and  I«imu  Burners.  Retorte,  Ilaga,  Bottles,  Condensers,  Lamp 
Bedectors,  Lantern  Jioaies. 

Slides- — Suoerior  painted,  comic  and  effects,  scientific, 
immeni«  svlection.  Skilled  exhibitors  for  town  and  the  pruriuceft 
rery  moderate. 

Astronomy.- Telescopes,  O.G.'s,  £.P.'s,  Finders, 
Stands,  Tubing,  Celestial  Globes,  Books,  Ster  Maps,  and  numerous 
other  aids.    Laimps,  Micrometers. 

Presents.— 50  Microscopes,  100  Accessories,  Objects, 

Gabinota,  Powers,   Condensen,  Stands,   Books,  exceptionally  low 
prices— SB.-X10. 

Chemistry.  —  Outfits    for   Lecturers,  Laboratories, 

Copper  Troughs.  Gasholders,  Stilli,  Baths,  Porcelain.  Many  Balancea. 
PUtinum,  V-thizds  price. 

For  Hire-— English,  Foreign.  Ordinary,  Historical, 
and  scarce  Ap)«ratus  in  Electricity,  Optics,  Photography,  &c.  Easy 
terms  for  lecturers  and  basaars. 

Catalogue,  2d.—  Capalatzi.  Science  Depot,  Hire  and 
Ezohange,  Chenies-street,  Tottenham  Court-road,  near  British 
Muricuni.  ^^ 

Dorrlngton's  Water  Motor  for  amateurs.  Complete 
OsstlnKs,  i6a.  Drawing,  Xs.— A.  DouuiNUTON,  West  Gorton, 
Manchester. 

GasEnffine  Castings,!  man  {tower,  horizonttl, 

4i«.    The "  LiUie    Compacu"   SNk    Drawing*,  -V^    Litlios  of  both, 
4d_A.  DORKIXUTOX,  West  Gorton,  Manohvster. 

Half  horse-power  Horizontal   Enirine   Castings, 

12ii.6iL    Drawing,  18  utauips.    Litho, S stauipa.— A.  DuUttlNuruN, 
West  Gorton,  ManchebUr. 

Double  Sio.  cylinder  Horizontdtl  Engine  Cast- 

INGH.    2lh.    Forgingit,    IK.     Litho,   9  stamiw.— A.   i>uUUIMjiToy, 
We-t  Gurt<jn,  MsAch<>ter. 

Bench  Drilling  Machine  Castings. -No.  l, 

3s. '.kL    Drawinc,  8d.    No.  9,  ««.  iid.     Drawing,  iik  bd.— A.  DOK- 
aiXUTuX,  West  Gorton,  Mauchoster. 

44in.  Fan  Castings,  Ss.  6d.  per  set,  including  draw- 
ing- l)rawing  separate,  4  ktamps.— A.  DOUKIXGTOX,  West  Gorton, 
Manohvster. 

Valve  Dla^am,  showing  the  method  of  determin- 
ing the  Up  «-u  ulldu  valves  to  cut  otT  at  any  jiart  of  ittroku,  6  stamj*. 
—  X.  DoKULNiiTov,  Went Gortuu,  Maucli«i>ti:r. 

T<>  Amateurs.— Is  tLere  a  demand  for  a  Band  Saw 
Att.u-hmiul  fur  L«i.lie  ?  If  so,  pIvaM  write  to— A.  DuHUlNUTOX, 
West  Gorton,  MancheiCar. 


Lathe  Heads.  Slide-rest*.  B^ds.  SUndarda,  WhteU 
Chnoks,  Appllaoees,  rough,  niaehlnad  only,  or  finishvd.  &KlaL<- 
W.  E.  SXILT. 

TumiAff,  Boring.  Screw-cutting.  Planins,  Pattern 
Forgings,  Afc  Low  prieea  for  good  workmanalaip.  B»i— m  fa» 
— W.  B.  SMKLT. 

Models  of  Machinery  and   Inventions  u 

seals  or  skateh.    Be»t  work  and    tiniah.    Eaclnatsa  ti«a.-W.L 

SMRLT. 

34in.  back-gearrd  Foot  Lathe,  cunipouad flidcre^, 
liand-reKt,  chucks,  Jbe.,sp:enu ill  t^joi.  £A.  Piboto.,  *  MKUpa-V.  1. 
SHKLT. 

Enlarged.  Bevlsed  Price  List,  I  ■tamp.-W.ft. 

SMKLT.  Knglneer  and  Tool   >Uki'r,  7,  Oold^aucfa  s-iow,  Gmg^ 

square,  E.C. 

Qramme  Dynamos,    laminated  armatures,  cooh 

pound,  wound,  lO-light,  £iO.    To  1m.-  seen  working.— H.  J05U. 

Price  List  of  Dynamos  in  the  rough  and  ftnishtd. 
speed  wire  required  ;  nott«,  Tulte,  anipa,  obc  atamp.— H.  JoSBfi. 

Jones's  patent  hm!  inte<i  low-spc^il  Armaturta 
OrdercdMaehlnes  to  be  seen  wurki:ig.— il.  Ju>'R9,  4>,  Higt-rtice-., 
Lambeth,  8  E. 

PretW0Pk.-New  Catalogne  of  Wo.ul,  MacMoev 
Saws,  and  Designs,  nearly  SOO  illa^tra-.iona,  imat  free.  4d. 

Pretwork.— Complete  Otitflt,  I2in.  frame,  MSaw, 
Awl,  File,  4  designs,  and  snfflcieint  Fratwood,  3m  tid.,  frM. 

Pretwork.— 12ft,  planed  Fretwood.  Ss.  6d.  Pr*t«ool 
3d.  square  ffM>L-^.  H.  SkIXXKR  and  Co..  £aat  Deirham, XoitvlL 

Incandescent  Carbon   Lamps,  low  renitaace. 

Ss-t-acb.    Fairy  Lamia,  Ss.  6d.     I'laiin'irn    Laiuhs,  ls.3d.,paltfrBa.— 
ToUU,  14,  Weutworth-road,  Manor  I'arJc,  JSobcx. 

''The  Dynamo."— S.  Bottoue's  new  book i« aptn  ia 

print.    Copies  sent  post  free,  H.  6d. 

S.  Bottone  has  on  sale  the  following  artloks  toraiaa- 
teurs<— 

Am-meter«,  from  fts. :  Toltmcten^  H. :  1  Ohm  CoiU, 

f*.  Cd. ;  Oalvanometen,  plain,  fa.  6d. :  Astaaie,  6a. ;  Tangent,  l^ 

Dynamos,  10,  SO,  30  candle  power,  £1  lOs,  £S  Uk, 

XSiOH. ;  eastings  for  ditto,  5s.,  5b.  6d..Ck  par  net. 

Wheatstone  B-  idges  from  ta.    Bt^sistanoe  Boxn. 

with  »  plugs,  a.    List  lid.-et.  Bonos U,  Sx»uIi.y-road, fkwhah* 
French  Polishing,  Staining,  Painting,  and  Taraiih- 

ing.    ISS  reeipee  or  tasde  MK-rete,  with  fuU  InstrnetiMw  aai  iimi't. 


post  free,  la.— TOXLUC,  Hightteld-tenmcc,  Bomsley, 

Bench  Drilling  Machine  Castings* 

Si.  6dr-T01lLiV,  UigkSoU-tennoa,  Baraak-y,  Y«rh*aiiai 

Hall  hocse-power    Horlzontstl    Xngine  Oasttagl 

(eompleteV  biasswork  and  forgingi,  ISa.  •d.--l'oiiLU(.  HigMrti 
terxaee,  Bamsley,  Yorkshire. 

Model  Bngrine  Castings,  all  brass,  complete,  k.ld. 

set.— ToMLLy,HlgUUla-berrace,  Barnaley,  Torksdura. 

Designs,  Price  List  of  perfected  Engines  and  Csit- 
ings,  1  stamp.— T0UL1>',  Engineer,  UlghfleU-temcs,  BsimUj, 
Yorkshire. 

**  Tradesman's  Beady  Oalcnlator,"  coatainiv 

upwards  of  4 JkSO  ealcuUitions.  post  froa,  la.- 1.  TuU  LIS ,  28,  ft^f  j- 
deld-tarraee,  Bamsley,  Yorkshire. 

Electric  Bells.— A  good  reliable  Bell.  Siia.,  it.  %L ; 
Sin.,:b.6d.  Send  stamp  for  Oescriition.— Phll.I'ut.  XSS,  Ihoair 
siruet,  CamberwelL 

Batteries,  LeolancV,  large  size,  2s.  Poshes,  M.  Bis: 
Wire,M.  per  dosen  yard>.— Address  abore. 

Water  Motors.  —  32s.,   43».  ;    bone-powtr;  £9: 

Half,  a  ;  Quarter,  X4  ;  Eighth,  A— Tiiox AS  WHKKLKa,  haa*. 

Fan  Castings. —Improved  Registereil  I>e8iffai;Kti 
din.,  Sa.  i  ein.,  4s. ;  tttn.,  &I.    Omwinga,4d.— WHKRLEa.bpMK 

Lathe  Heads    Castings,  *k  centre,  back-ftsr. 

weight  >4lb.,  only  £a.  pair.^— WM.     WirUA.M,    40,    Parksr^na 
Bamsley. 

Blectric  Bells,  Sin.  gongv,   putlnum  caat8eii,ii 

polished  mahogany  cases,  8s.  each.- G.  MlLUoURNE. 
Bell,  as  above,  powerful  batter>-,  and  50ft.  of  iasahttd 

Wire.Ds.— G  MlLBOCB3(K,Twyford,  Bcrka. 

Bubber  Stamps  —Highest  wcrkmanship  at  note- 
rate  prieea.  Latest  novel  lies,  designs,  ice.,  fn.-«.— A.  iL  PlMLKT. 
IM),  London-road,  Sheflield. 

Tricycle,  made  for  cripple  to  work  with  haaii ;  ti» 
Steam  Boilur,  t-hotaa.— CLSOU,  Hey  wood. 

Microscope,  bj  Newton,  London.  4.  1,  and  Sir. 
objectires,  cost  oi.fm  half-prioe.  Saaa  by  appointmsnfc— W.  £■ 
t6,  Tynaham-ruad,  Larcnder-hill,  SW. 

Launch  Bngines  for  sale,  double  and  single,  varioos 

siaes.— JuH>  MLDDLBTuX,  16,  Hope-etxcet,  Qla^iow. 

Lathe,  baok-geared,  4ln.  centres,  strong  and  good. 
X6  ios.— John  MIdulbtox,  16,  Uora-street,  Olaagow. 

Lathe, 7in.  screw-cutting,  6ft.  bed,  treadle,  ke^tiT 

sale.— JOHX  Mll>ULKTU5, 18,  Hopo-aUreet,  Gla^pow. 

Slide*BestS,  44in.,  Sin.,  and  6in .  S|in.  centreafor 

sale.- John  M1UULXTu3(,  16,  Hupe->trMt,  UIm^uw. 

Eleotromotois,  with  kiemena   armatorea,  fieak. 

CasUngs  from  Is.Sd. 

Models  of  Ghramme,  Siemens.  Edison,  BmA 
Dyuaiuoe  from  lOi.  6d.  Casungs— flranune,  bicaens.  Is.  <d.  Editoa 
Brush,  ls.Sd. 

Oalvanometer  Cards,  4ln.  enamelled,  divided  iz. 

degrees,  tid.    Pandlax  mirror  for  Mm«,  6±, 

Scales  and  Mirrors  (or  refieoting  galvaaosictBi 

Is.  vach.    List  of  parte  of  galvanometers,  Jtc,  1  Btamjv 

Bvory  description  of     Taating     Appartttsa  !cr 

•dence  teachers  and  students.— G.  B.i.%*uox,W,  iJnwioid-^tnet, 
London, W. 

Achromatic  Astro  Telescope,  4ia.  objecvglan,  bnsi 
tube  d«w<ap,  Under,  rack,  p>il4b«l  box .  tliTM  eyapWcea,  na  iMei  • 
price  £14.— T.  K.  MKLLoa,  HuddcrhflaU. 

Nickel  silver  Pen  and  Pencil,  staoip  any  naim^  foi^ 

free.  Xs.— WILLIAM  SiiKi'AMU.  iS,  Oxfwd-stn^st,  Derby. 

CmciMeOast  Steel,  7-16  to  M-U  dia,  short  tezs. 

15s.  per  cwu—Gi  LB  BUT,  Oxford-read,  BhaflkldU 

Howard's  ITniversal  Hair  H—toier  |aiv«* 

the  hair  combing  out,  and  rattores  it  to  Ita  muual  oohKir. 

Howard's  Hair  Bastorer  rtmorsi  ■eaxf;iM 

not  «tain  the  skin  ;  pusi  free,  la.— UvIWakd,  PNalwicS^ 


DorrlngtQiii*8  new  and  enlaxfed  Catalo^ua^  i  stamps.    _ 

-^ote.— All  caxUngs  »iiAloTg\ns«  rMLtawXftwL   ^.o  Tu\»\A*\x-,«na.»aa\      -.^.^^  '»..**.•.•»•«  v.o. 

proof,  1  wm  ak'nd  a  lar«a  iuu  «1  selected  un*>\\eVte(\V8««aB»niiaa \     \3>nfta.l>  na«t«n«a«yiio 
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**  English  Mechanio,**  »  tdI 

also  a  quantity  of  the  "Engineer,"  IMQ  to 
ton-aquaie,  New  North-ioad. 
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of  which  enter  conicp.l  r-r>-- 
sidesof  thctuol  iisolr.  w!. 
slightly  bent  up.  a-:  ^e.:: 
▼ery  slight  lift  will  -u::: . 
fit  the  slot  sirlewi-.-.      F      ••■: 
this  apparatus  i<  iuivz:^',^  ".   :  : 
bo  held  with  .suHicit:!:  :::..:.. 
on  the  pillar  screwe^l  -iv; 
sufficiently  secure  the  j.*.  .*.  :r 
This  part  can  ea>ih-  ri.  ■  :;.  r 
a  more  perfect  nu-h.  1  :-  '  ^. 
be  convenieni  in  ni. -t  -..>.- 
the  central  j^illar.      T:_     : 
work  without   l»ci:iL:  s      .  ■  .: 
but  not  nearly  s^i  wVli.  :,:.  ■  :: 
to  fracture.     For  tii..-  i.    i   v 
place  after  each  St :ok-.  ■:.  ;:  : 
of  course,  the    l...-st  .i::i   ,.  > 
but  a  very  even  ftvl  i^  /:.::: 
ing  to  the  slidoro.>:-sc:LW  .-.  .. 
spring — the  latter  ar:v. :: «'-.- i   ; 
cog  with  a  porff^-tly  a;; ::'  '. .    . 
click  after  each    si-.-li..    v.... 
feed,  and  iwo  or   hut*. 


EXOLIgfl  MECHaXIC  AXD  VORLD  OP  SCIENCE ;  Ko.  1.086.  Jax.  15. 

^hese  obeeka  haring  the  spindle  (jtt  w! 
are  two  halree)  inserted  at  their  cent 

5  19.  To  drill  a  glaAs   plate    rnquj 
patience  than  skill,  though  bnth  &r 
In  the  firfit  place,  the  glass  znn.st  lie 
exac:  circle,  and  its  centre  markc-d. 

To  do  this  the  amatenr  should  proc: 
piece  of  brown  paper,  and  with  the 
s'rike  out  a  circle  of  the  siz«?  of  wh 
tend*  his  glass  plate  to  be.  (A  voryc 
«:ze  for  moet  electrical  machine?  is  1: 
meter.) 

Keeping  this  marked  paper  a«  a 
onr  student  cutd  ont  a  similar  cirule 
s:-:!::  milib'.-ard.  He  then  platt-s 
plate  npDn  Sijfrrfrctlt/  Jfa*  table,  witi 
K:ard  diac  over  it.  A  itmall  dab  of  i: 
c*;sieat  applied  to  the  gla«>^.  wi'.! 
znillloani  :o  the  glaac*  &o  thai  it 
m-re  during  the  cutting  of    ihi'  «i 

-    .  ... ^^  .. ..^    cj'Orator  now  traces  with  a  diamond 

-■'  "1-  ..-  ' -•-:.7. -.h-r  rxiir.  aji'i  tie  jcT;:tcr  a  circle  all   round  the  milUi« 
l--2i-_->.rrii  i:::    i>e*  of    r^iziT  cartful  not  to  press  s<:»  heavily 


_-.     1       •.^•il.  -_■.._•  ..."  .. 
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l:::    ;.-.ii::j.:.      .:     .     >r    "Xis     .-"niv    "A-i'h.    the 
2^"^.  ;  rr--.---- -  Tir-     '*^.".-  .:  j.Tt-rr  jUiVt-.  :::  fict.  even 

■i  :r  ■  r -."■'--  — -~ — ~  "-■■  -  -".ii.rE.t.  aT  all  cTta:.- — 
^"  \  "■""  -■ --  1--::!'   Lz..*-  -rT-z.  ~i>r:s  tie  iiily  I->?e 

"J    ;  -■■  tv  :.-  !_-:. ':  ::.-  _  .    ^-rr.ini^  aa-i  th?  lite  Dr. 

/    i-r,\   —  ji     f .--i  iz  : initT  fr:-2i  oh->lera 

•l-J  .  ^-  -r''    -  -i  r-    Iz    :•  tT-r--    kz  1    b:^». 

— -v-1    .  . ".    .::.>■-'.>.     I:   ?•-■  ■z-i:r»f--l  liit 
■i-'      :. .   ::'  >!    '  ir-  -.1:-.  t'  1  r»  '^^^  ?;ifrrlr.r  frxn 
>.    i'.^-- :..::    >-tff.->  .-x'-::ji  iLsi'-r*a:*f*i  :ir.  irr  thr 
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tae  gia-?.  or  so  lijrhtly  a.-*  n'>: 
practise'i  ear.  the  peculiar  irWst- 
the  g!a*.<  i*  l^eing  cut,  and  when  olIv 
The  circle  bein,'  thus  trace<l  on  t'K- : 
the  diaznoal.  the  inill>>:)ard  jrnid-  i 
and  the  comen*  of  the  jrla*^  ct. 
ivnnii  rhi?  curved  pieces  l:«eing  pr.il-.- 
T::?  f'Dar  diagonal  cat-?  mnsr.  <ii  o^^ 
'Xzj.i^  ciose  to  the  periphery  of  th--  oi: 
tJir   ?!a»*.    A   curvorr  exauiina*:  ■:. 


i-.  .. .  z 


•.  .*  r  Si.: 


.e  (v  r.::;..  z- !  t.:.  :-> -a-j.- j,::-.  ->.-:  to  \u 


cc-::tr.  f:r  sic- 


...•..«■  .1   C..-.-  I     ._ 


—    — •        _■_     i.r.  -.    -.-_  _a»  *-Z>r  rXtc— -jrl- 

r.  f  til..** 
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right  hand  wiH  be  o-u; :.  t  ^  -h  tho  fe^d  :.  I T.;:  .-l^:"  ;;\  r;  C^-JT'/n:^ 
while  the  lover  i<  wo:kv  t  '^.::  :!..  !.f:.  Th-  ^  ■.-  :.:•  :;.:..  ,:;.  Tl  :^.  ^:":^V^ 
above    in,    I    think,    tho     :.:     ■     :r.oxpe'.:>ivc    ,   iv.iv.r.'^-  :o -.rr.-:. -.  rtz=z.ir:'c.-rr  i=.teri^*. 


doKign  that  can  be  ni.;dv,  a:. :.  : 
inti.*nded,  will  U   UawvI  ^:;,v  :  \ 
niQch  simpler  th:ui  o::.   :1. .:   :• 
crank    or    gears?.    a::.l    :'...:. 
nothing  to  get  out  of  v^r  ;■- 


:::e  pur^vvio 

I:  :>  al*..-" 
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ARE   THE   SALTS    OF    COPPER 
POISONOUS  ? 

TV  TOST     ix*n*o!i>.    rv'-n-.  :•.•.■■: 
i.TX    have    hearvl  :. 

cleansing;  i.\>pjvr  co..k ::•... -■.•.•  ■ 
dau^rer    of  ear  in  <   ur.:uit".r  .■' 
will  be  i ncl iiu^l  tt »  a : ; > '.ve ';  t : . 
in  thi'  atlirmarive;  V;::  :'...'. 
the    litoraiuri*   o:'   i\»\!o  '..;■• 
miK'h  doub:   o\i-:-  w.  t'...    : 
taken  for  irranttv.  :'.:i'.  ov.  v   :: 
hamilos<.  iii.^>t  jwopio  v»\..;l  '.  : 
grtvu  ivas  wiihou:  th^.*  ai '.;.; 
always  the  ri>k  rV»;i  :V.;  *  ,..,;: 
too  much,  anil  '■  harir.'.o>>  "  or 
terms  which  dejvrul  f  .^r  ;"::.  ir 
a  larjfi*  extt'nt  on  •*vn::i:'.-:-\ . 
all  the  tox:Ux2k:}  of  ch«: ::::>::> 
(^ouprous  s«alts  are  r.'.o>:'y  •:> 
are  st;itod  to  Iv?  jvis.T.i^u 
proiliK'in 

and  piirjjin^j.  With  aliuiii":-.  t.'. 
ever,  an  intiolubl.'  ooiu:k''.;::  .  : 
which  rea.<ou  white  of  e*..:-  > 
antidote  when  eopiuT  p-:-^:-..': 
or  if  albumen  cannot  b:  o:.;i:.. 
administer  milk  or  fii/ir  m 
tilini>:.4,  in  orJor  ii»  n*  \-\ 
wilt"  or  to  thi^  metal !io  >:•.'.'.  v. 
Uvome.'*  inert  and  harir.'.i'-'  A 
Mr.  0.  U.  Pie^'Si^.  the  pu'"'-'-  u"..  lyst  for  the 
S trand  d  int  r io : .  wa >' ea ! le  i  n  j »• « n  "«  .I'la !  v ik^  *o :;:-.' 
iiamples  of  canntHl  };nv:i  p^-.  x'\  .  h-:'  cert:r.e^i 
tliat  thi'v  weri,*  a-luUerat?*:  >%...;  some  vvai- 
pound  of  w»pjH»r.  pri>l»aM\  a-v  a  bumen  tvai- 
])ound,  which,  in  his  opiriivi.  \\  -il^l  N^  likely 
to  prove  injurious  to  hvalt?:.  Th;  <:~.i::.!  Btxini 
of  NVorks  avwnlinjrly  sunini  ••.lo.;  :he  vendors, 
and  the  Court  decidiM  in  fav,>-.:7  "»:'  :he  plaintiisi. 
tlie  opinions  e.Tpressed  by  Mr.  r'..'s>t»  "vinj  *ui>- 
l)ortiMl  by  si^verol  eniiu»vit  miv'.i.-.r.  men.  but 
op)KMiMl  by  no  les"*  an  auth.^ri\v  ::;.\n  Pr.  Pavy. 
/ii'iitJf  tAeii   tile*  »iiiv  of  /•.^"'.^-Vic;   fiKnl  cinttM 
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>  .*:*  P' "•  ' -7.-.  r-i?  l^r;n  ?eTTr*r.y  «hakrfi 
IV::-.;  ;■:'.-■■.  *  -:\'rr.--:i-:?£i:.*.  an  I  tl-e  ij-ix-it;  :o 
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will  rer.d€T  th;*  clear.     A  reprt-5<n*>  ! 
cr*t  trac^Vi on  the  gAaa» :  B  the  :\-i: 
cztj.  which  eiLable  the  quadra:; t^l  ^.£ 
:o  "w  •irtaehel.    To  i&^cire  zhrr  ■^'.-^■^  '' 
wb- re  it  :*  cat.  and  m>whervf  cL**-.  a  li 
is  n-rcesffarj".     Firstly,    the    L-trrat-T  i 
that   thr   e*.a>-   is  r^zz^if  c-t.  an:  n-; 
t-"z'  •'  r :.    To  know   thi*.  wien  Lr  h:^.- 
hi*  line  or  curve  with  th;-  di-ni-.r. i  *:•: 
hr  n:"i=t  tan  the  gia&«  ovr  r  an :  -.iia 
Air  .'-n  tne  oth^r  si-ie.     I:  :*.   .•>■*.-  ::ic 
white  lin<-- nc"  jvn':-&a::n_*   c-.l  •:•.■  'i- • 
it  1'  : tit  i  *■■■;•  '"i.  If.  on  tii-r  ■.••iLt.TAri. 
a?  a  jli'tcnin.:  l'-  :.•£■  rijht  t'.ir:".jh. ::  ■ 

■xr.r.r  si'.iv  o:  the  g:'..i.s>  a  ■  —  :•  i- 
.^-.rntly  be  converted  into  a  ■•  -  '.•■:i:':-  : 
*.rv    t':-    ra:?e    the    e^Jk*?    f r  m    *._    - 


fsiitv   whiln 


•■1   !•  '■    ■•- 


■1   !•  '■    ■•-      T  V*" 
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I^'ide  the  fracture.     W  n^n  ta^  .j:.  -: 

jli*ti*iiar  fracture  in  it*  rntiri-  irin 


t      — »*      » -    w    *  ■ " 
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L»'l 


-<       O 


.  -.  r  "k: 


in  J  :h-.-  .:h»*.s  jlitr 


nti*rs>.'*t.  ani  tee  cnt  o.:*r:  :.-k  :nv  :-  — 
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cwn^tor  will  nn-i  no  di*onlty  in  '.-:.:•;- 

■    •  *  1^  *■*  *-a 

ci:i^>na.*.  ani  arterwar*!*  tne   ;-.;  ..■'-- 
m-.ntci.  ty  a  steady  down xiri  :r-.---' 
r!.:ht  hand,  it'r'ied  to  th-r  oth-er  f.l    :' 


FOE  AlCATEUHSZ-VIL 


t . 


Sh.'til.:  any  piices  refti^c*  :■ 
tra.v.  thev  mavc^  "nitble-l      .;■:     -r- 

Wh^n  the  cir\:l^  ha^  orr,  ^t  - 


C.»..c.. 


A  1  r.z-ziri-scrr**. 


.'.  j  cl.*se  ^cenerally  |ia.  in  diim-tcc     ^ 

copper  tii^.  fi*' 

»y.  <■* 
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;  thia  tool,  the  lower  eztremitj  ot 
st  be  "npset'' — id.  rtt,  made  irre- 
broodened  a  little  by  hammering 

This  miut  be  done  to  prevent  the 
!plic.  To  work  this  drill,  the  glasa 
imI  in  its  place  by  msans  ot  three 
r?wa  with  its  marked  centra  just 
entre  of  the  copper  tabe.  a  snuill 
ordinary  emery  ia  poured  into  the 
ibc.  to  which  are  added  a  few  diope 
rpoQtine  aa  a  labricatoi.  A  gutr 
iw  paaacd  onoe  around  the  tube,  and 
joch  end  to  a  tolerably  stiff  bow,  g. 
bow  backwards  and  forwards  oom- 
reeiprocating  rotary  motion  to  the 
is,  aided  by  plenty  of  patience  and 
y  aD<l  turpentine,  will  cat  a  clean 
in  the  g'lass.  This  having  been 
noxt  Htep  is  to  cement  the  apindlo 

The  spindle  may  be  from  Jin.  to 
i^tcr,  and  ithonld  bo  furnished  with 
>uks  or  washers  (oooaiHting  ot 
out  in  half),  which  At  them  pretty 
le  of  the  cheeks  should  be  glned  to 
(nearly  at  its  centre)  wiUi  Kay't 
'  aimilar  acetic  glae.*    When  quite 


;  firm,  the  surface  of  the  oheeic 
painted  over  with  "  bicycle  tirt 
id  the  glasa  plato  imraediately 
the  spindle  into  its  place  Thi 
should  now  be  trented  in  the  samt 
it  is  to  say,  treate<l  with  "  bicjcli 
(4  face,  and  tbe  portion  of  the  spindle 
u  plate  thickly  brushed  over  with 
The  upper  check  must  now  bi^ 
to  the  spiuille  and  pressed  tightlj- 
he  g'ais.  the  whole  being  left  an- 
>r  some  hours  nntil  quite  Bet  and 
•  will  illustrato  the  appearance  of 


mi  the  spindle  and  lower  oheek 
jixed.  A  is  the  glass  plate,  b  the 
le  lower  check,  cemented,  D  the 
,  reoily  to  be  pressed  down.  The 
be  spindle  and  the  nature  of  ita 

will  dspend  on  the  oae  to  which 
1  hereafter  be  put.    In  the  present 

glass  plntc  being  ISin.  diameter, 
slionld  be  (a  steel  rod)  at  leant 
id  should  have  a  shoulder  tamed 
1  end  to  the  longtfi  of  about  lin. 

spindle  and  glass  -plate  are 
ement«d  together,  a  small  wooden 

IJin.  dinmeter,  similar  to  thoeo 
^r  blinds,  must  be  cemented  close 
lity  of  the  spindle,  jnst  before  the 
bis  serves  to  take  the  band  or  rut, 
which  motion  is  oommnnicated  to 


ctnifliE  1b  msdi  br  KikMiig  gaodglasla 
qulu  foft.  poorlDB  aw^T  tt»  mtar  uid 
iK'uikl  •cnlDKldtaoanrtlMilaa.  1. 
rcudcrtluiilMilc liquid, rtaaltitionld  b» 


THE  GRAHAM  DRILL  A5D  LATHE 
CHUCK. 

THE  chuck  ihown  in  the  figures  has  been  ■ 
patented  bv  the  Graham  Maaafacturin{r 
Company,  of  Qalt,  Ontario,  Canada,  and  ia  in- 
tended for  nse  in  the  lathe  or  drilling  machine 
to  hold  either  the  drill  or  the  work.  Fig.  1  is 
a  longitudinal  seotion  view  of  the  ohuok  in 
combination  with  a  bar  provided  with  a 
mortise.  Fig.  2  is  a  cross  sectional  view  of 
same  on  the  line,  x,  z,  of  Fig.  1.  Fig.  3  isu 
longitudinal  sectional  view  ot  the  improved 
chuck  when  constructed  without  a  bar  provided 
with  a  mortise.  Fig.  1  is  a  cross  sectional  vie^ 
of  same  on  the  line,  :,  :.  ot  Fig.  3.  A,  ia  the 
body  ot  the  chuck  ;  B,  the  parallel  alpeve  pro- 
vided with  a  screw  thread  extending  throagb- 
out  the  whole  ot  ita  Inner  face  ;  C,  C,  the  slides 

Provided  with  a  screw  thread  on  their  outer 
wes  ;  and,  D,  D,  the  jaws.  The  body.  A,  of 
the  chuck  may  be  sacared  to  a  lathe  apindle  in 
any  aoi table  manner,  but  it  ia  preferably  secured 
thereto  by  a  acrew  thread  meshing  with  another 
screw  thread  direct  on  the  lauie  apindle  a» 
shown  in  Fig.  H,  while  in  Fig.  1  the  body  oi 
the  chuck  is  left  blank  at  one  end,  so  as  t^i 
permit  of  it  being  turned  to  fit  the  hole  of  drill 
or  lathe  spindle.  The  parallel  sleeve.  B,  is  pro- 
vided at  tbe  front  end  with  an  inward  ttange. 
I,  which  covers  the  front  end  of  the  slides,  C. 
and  jaws.  D,  for  the  purpose  of  preventing  the 
jaws.  D.  from  moving  parallel  with  the  slide. 
C.  As  shown  in  Fig.  3,  this  parallel  sleeve,  B. 
is  provided  with  sockets,  a',  in  which  a  lever  is 
inserted  to  revolve,  B,  which  gives  a  motion 
back  and  forth  lengthwise  of  t^  chuck  to  thp 
slides,  C,  C,  and  the«e  elides,  C,  C,  moving  back 
and  fortJi  cause  the  jaws,  D,  to  move  to  and 
from  the  oentra  of  chuck  according  to  the 
direction  in  which  the  parallel  sleeve,  B,  i» 
revolved.  B,  iaanut engaging  witha shoulder. 
a',  on  the  body,  A,  of  the  chuck  and  screw- 
threaded  into  the  sleeve,  B,  to  retain  sleeve,  B, 
in  proper  poaitton  on  the  chuck.  K,  ia  a  short 
bar  of  metal  in  which  a  mortise,  F,  ia  formed. 
This  bar  of  metal  ij  fitted,  driven,  in,  and 
secured  in  the  inner  end  of  the  chuck  by  a  pin, 
J,  passing  through  the  body  ot  the  ohnck,  as 
well  as  throngh  the  bar,  K,  which,  provided 
with  a  mortiae,  F,  for  the  purpose  of  holding 
drills  fitted  to  the  same,  which  holds  the  drilU 
when  at  work,  and  takes  the  strain  of  the  drill 
other  boring  tool  off  the  jaws,  D,  D,  which 
9  only  for  the  purpose  of  centering  the  drill 
and  holding  it  in  position,  or  the  mortise,  F, 
may  be  fomed  in  tbe  body.  A,  of  tbe  chuck 
aoroes  the  socket  of  the  chuck  at  the  inner  end  ; 
but  the  mortise,  F,  is  very  mnch  more  readily 
And  easily  formed  by  first  cutting  it  in  a  short 
bar  of  metal,  E,  and  securing  it  at  the  inner 
end  ot  the  ohnck  socket.  The  mortised  bar,  K, 
not  always  reqolted  in  chuoks  of  small  sizes 
when  used  for  light  work,  as  the  jaws,  D,  D. 
>  sufficient  to  hold  the  tool  or  other  article  to 
be  turned.  The  jaws,  D,  D,  and  slides,  C,  C, 
—  made  with  one  or  more  flangee  on  their 
.  hoent  sides ;  between  these  flanges  are 
groovea,  the  flanges  of  one  being  mode  to  fit  in 


the  giaove«  ol  t'ti6  other.  These  flanges  on 
formed  on  the  adjacent  sides  ot  the  Jaw,  D, 

nndalidBiC,  at  nny  required  angle,  according  to 
the  pressure  necessary  to  firmly  hold  the  jaw  to 
ita  work.  The  slide,  C.  is  conatmcted  with  a 
flange,  i',  on  the  upper  edge,  in  order  to  give  an 
increased  area  of  wearing  surface  to  the  screw 
thread  formed  thereon,  which  engages  vrith  the 


thread 
Heretofore    th>:   ji 
made   with   one   in<: 
which  requires  llio  ji 
end  than  at  the   other,   whereas 
more  inclined  flanges 


face  of  the  sleeve,  B. 

of   chuoka  have  been 

on  their  outer  face, 

3  be  moch  wideratone 

this  device 

rrangedon 


one  side  of  eacb  jaw.  which  give 
in  cross  section  throiighout  the  length,  thereby 
enabling  a  chuuk  to  be  made  of  much  sni.iUer 
•  ■  importr '  ~ 


THE  MICROSCOPE  IN  THE 
WORKSHOP. 

PROF.  BOGBK^.  in  a  paper  rsad  )>o[ore  the 
Beiton  mEi'ling  <if  Mccbuiical  Enginesra,  re- 
ferred tu  tbe  uite  i>t  the  microscope  iti  the  work- 
shop. In  the  Qiciiniry  iiperationa  of  the  workshop, 
he  said,  the  lalbc  iind  the  planer  are  the  primiiry 
,  tools,  while  the  inliper.  wi^b  the  gTsdiii,ted  scale, 
is  the  Mcoudary  <uul.  Let  us  take  the  most  simple 
case.  It  is  required  to  tarn  dnun  a  piece  of  metal 
to  A  given  diuoctcr.  In  order  to  make  ttie  assQmed 

rjuired  diamtt^r  tu  lie  an  txea  iadi.  Tbe  caliper 
ii  set  for  this  unit  of  length,  either  from  a  gradu- 
ated seals  or.  mnrr.  ncciiriCelf,  from  an  end-mcuuic 
inch  with  puulkl  iaaes.  Tbe  setting  in  tbe  latter 
esse  is  dune  by  tbe  sense  uf  feeling.  We  thus  in- 
troduce an  additional  element  of  oompleiity,  since 
bight  ia  at  ance  thi-  primnrj-  kum  and  the  ultimate 
tcil  of  a  given  limit  ot  eitcusion  upun  whioh  the 
wurkmui  mint  rely.  Wben  the  uurkei  ia  supplied 
with  griiduuced  scales  trtta  wbiuh  niiy  rocjuirid 
length  may  be  taken  by  the  sense  of  f  cclmg,  it 
wUl  be  in  order  tu  d^-'fcnd  tba  prooticc  of  ralying 
npuu  this  seosa  is  a  fin^  teit  in  meosnraments  of 
extension.  As  a  dilferoDtial  test,  it  is  both  nicful 
and  accurate.  As  an  sbsulate  test,  it  had 
better  ba  aliuidonod.  It  is  ti  makeihifc  at 
bent.  Assuming  tliat  the  caliper  has  been  «et  to 
an  exact  inch,  t1i<  irurkmnn  turns  the  piece  of 
metal  to  the  reqiiiiiil  sire  by  a  series  of  approii- 
mations,  with  iht  ivtr-p resent  risk  of  going  be- 
yond the  required  limit.    During  the  final  part  ut 


a  he  t 


s  the  lathe 


It  the  dia- 


takea  auotber 
miv,  flbuin,  bijL'D,  pLLUiB,  stops,  tries,  until  the 
inbde  and  evei-vsrring  tense  of  feeling  satisfira 
bim  that  he  has  obCuued  the  correot  diameter.  But, 
after  all,  the  uncertainly  in  the  letting  of  the 
caliper  remains,  and  this  uncertainty  ii  generslly 
greater  than  that  which  would  be  f  onnd  to  exist  in 
Uie  oomparative  trials  iif  the  diameter.  If,  now, 
we  increase  the  required  unit,  and  especially  if 
Emotional  inorements  are  added,  the  problem  ot 
transferring  a  reqnirnl  length  from  a  male  to  a 
.loliper  becomes  n  must  serkma  one.  Only  one 
other  objection  remains  to  be  overoome.  It  u  the 
ixnmncn  impression  that  the  delicate  adjaatmeuta 
ot  the  midosoope  whioh  ore  continually 


,  stops,  t 
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— eupcoialtr  the  adjiintnicn 
ibiiIl-  by  UiL>  aunt  duliual 


fiir  fnono — am  only  be 


coiniiiratiir  to  a  (tivcn  liiiu  in  b«lf  ii{  the  tima  m 
Willi  groutiT  prcciiiioii  thnn  it  can  be  aot  by  aumt 
of  I  »crow  miivcmi-nt.  lilva  mo  a.  vortioBl  mnVL 
mont  by  mi'nnii  iif  on  erucnCrii;  dint  ind  n  limg 
levu-r-mrm,  And  I  will  lirinu  the  snrfnco  of  n  y\i'- 
Wdi([hlng  liMIIb.'intu  the  tiicvi  at  Ihn  ubJDcLi 
qnite  ns  qniokly  uid  quite  u  ocourately  Bt  a  limi 
Mjuitmeiit  oonld  lie  niide  in  the  handd  uf  ■  ]iro- 


PHOTOORAPHINO  THE  STARS, 

KKKElllUS(;t..Uio>ple.idi,lwork(econlly<ione 
bj-  the  Meisra.  I'nnl  and  Prus]>er  Hency,  of 
t'lTii,  in  phutiigrsphing  purtiiina  uf  tbe  stniry 
heaTeuB,  a  '•  currMpondent "  iif  the  Tim*'  writei  :— 
A  new  ern  nt  ulellar  oMriinoniy  wi!l  open  with 
thi»  photogrnpbi,;  wurk.  The  jirolilema  conneuted 
wilh  the  nrc'liitcctnie  uf  the  huavena,  hithertu 
(iralt  iritb  by  very  iniperfeet.  ineth<iiJ).  will  now  be 
diKuHed  with  bU  the  odvantiige  uf  at  least  a  per- 
fect jyiteiu  of  «nrTcy.  It  i«  ioipis'ible,  indecil.  to 
arereitimatellieBdvantapeof  anystmi  of  ohnrting 
UTiT  all  the  methirii  of  utatiatioal  rewarch  wbioE 
idtiunomert  formcrlv  empioveJ.  IVillinm  Herichel 
in  bi»  lint  methoil  n.iititeii  all  the  etait  which  one 
and  the  same  lelesi'ope— a  verj'pipwerfiil  one,  18in, 
in  diameter — would  ahow  in  ciifferent  directions. 
He  cold  only  Ukc  a  field  of  view  here  and  a  field 
of  view  there,  not  many  bundreda  inaJI,  hiaaooand 
worth}'  (uccraaur  in  the  work  making  aimilar  ob- 
Mrrationa  in  the  aauthern  bcmiapbere.  No  pecu- 
lUritirf.if  arrangemenl.  nothing,  in  fact,  but  the 
rgugheat  featDrei  of  atellar  distribution,  canld  be 
rw,>Biiiaed  by  auch  a  method  na  this.  It  ahowed, 
however,  bow  vast  the  number  of  atara  forming 
•nr  C.alaiy  ia,  and  it  iDtiaGed  Sir  W.  Herachel 
that  the  aaaumptiim  by  which  he  had 
propiued  to  interpret  hia  ntimerieal  gangea 
was  inadima«ible,  the  atars  not  being  strewn 
throughout  our  galaxy  witb  any  appruach 
to  aniformity.  Ilereohera  second  method,  com- 
monly confounded  with  hia  first  (ioaomucb  that 
ane  may  often  find  even  men  like  Arago  and  Hum- 

aulta  of  both  melhoda  of  observation),  wai  cntinUj 
different.  He  now  no  lonier  trusted  to  the  uae  of 
tjie  Sams  teleacope.  turned  in  different  directions, 
to  tell  him  (after  mere  connting)  the  dopth  of  onr 
galaxy  of  atari  in  those  directions:  be  tamed 
d  liferent  telesoopes.  gradually  increaiing  tha  space- 

Knetrating  power,  in  the  aame  diceotion,  to  tell 
m,  bv  the  power  required  to  resolve  the  whole 
field  of  view  into  stan.  the  probable  extension  of 
the  ajttem  in  thai  direction.  Herachel  made  manv 
obiiTvatiuna  on  this  method,  but  in  hi*  advanced 
old  age.  when  thete  obaervatiuna  had  been 
KU1i?red  togather.  he  did  not  recognise  the  ab- 
■nrJily  of  the  reanlt  to  which  they  tended,  on  the 
•.Mumption  he  bad  employed.  He'fonnd  regiona  of 
tlie  atar  aphere,  f''r  inataace.  wherein  stats  of  all 
ordera   were  richly  atrewn.  from   those  viaible  to 

. powerful  teietoopcs  conld  ahoiv,  and  fainter  orbs 
'jtl,  whoia  luitre  could  only  bo  recognised  as 
milky  nebulosity  (.rcauliing  bom  the  combination 
vf  the  light  of  many  stars  aeparately  nndiecern- 

iKimpatatively  poverty  stricken,  regions  deiervine 
the  deicription  applied  by  the  younger  Herachel 
to  the  ipai'e<i  around  the  MageUanic  rloudi,  of 
which  be  wrote  that  "the  access  to  the  nabeculie 
i*  on  all  sides  Ihrjagh  a  desert.'  If,  his  assump- 
tion  had  been  correct,  these  seeming  donds  of 
many  varied  orders  of  stars,  brought  into  view 
■ncceuively  with  increase  of  teleaeopic  power, 
would  be  long  cylindrical  atar-dnsldrs,  or  rather 
■pike-ahaped  project  ioDS  of  star  strewn  space. 
huniireds  of  times  longer  than  their  thwart  breadth, 
ftnd  chancing  by  some  strange  accident  to  have 
'  their  aies  directed  exactly  lowirda  oar  place  in 
the  star  ayatsm.  Unlikely,  one  mav  almoit  aav 
incredible,  in  a  aingle  case,  this  pecnjiaritv  wool^ 
be  utterly  impo>(ible  in  several :  and  tbe  cloudt  so 
t-iht  interpreted  lif  HerHhel'a  assnmpilon  were 
retklncdj  are  inauy.  ObvionalT  we  most  reject 
khis  piironpine  theorv  of  the  stollai  svstem.  with 
th*  solar  system  for  the  "pale"  of  all  the  stellar 
apiaes.  Weace  ih»  the  rich  cloud-like  regions  ate 
real  eloudf  of  iiu>  of  maor  varied  orders,  and  that 
e  Hericliel  had  assumed  (though 


Ijiat    of   an  obrervir  trving  to  gauge  our  aolar 
lystem    from    a    di^uuee.  who    might  natarally 
■asome  at  nrsi  thai  the  i;iaDt  planets  were  mm  ' 
further  awav  thin  the  son.  the  terrestrial  plant 
maci   farther  awav  ihaa  the  giant  planet*,  tl 
-iteroidi  tlin  the le.Tesirial planets,  the meieorit 


IS  he 


recngniiBd  the  aasooiation  ot  all  these  obji 
a  system,  would  see  that,  instead  of  attributing 
the  variety  of  aspect  within  the  system  io  th( 
variety  of  distance,  be  most  regard  it  as  due  ti 
real  variety  of  aiae.  The  meteors  which  he  hac 
interpreted  aa  milliona  of  times  more  remote  thai 
the  giant  planeta  he  would  now  tind  to  be  in  man} 
cases  close  alon;;iiide  of  those  larEo  bodies  and,  on 
the  average,  no  further  away  than  tnechief  orbinthi 
system,  the  great  controlling  a nn.  In  like  manner  th< 
fainteat  atars  in  the  great  duatoring  regions  of  th< 
Milky  Way  are,  on  the  average,  no  further  away  thaii 
the  leading  orbs  in  the  aame  atar-tlouds  (which, be  il 
noticed  in  pasaing.  is  by  no  means  the  same  as  say- 
ing  that  the  fainter  stars  of  the  atallar  depths  are 
on  the  average,  no  farther  sway  than  tbe  mnrc 
(■inspicuona).  The  assumptions  made  by  the 
eider  Reracbel,  though  shown  aa  hia  work  pro- 
ceeded to  lie  mistaken,  did  not  prevent  hia  accu- 
mulated results  from  being  moat  valuable.    But 

the  validity  of  atatiatical  methods  was    " -- 

be  doubtful.  The  assumptions  of  Wilhi 
were  still  more  improbable  antecedently,  ami  etiU 
more  tborongbly  discredited  by  the  eviJence.  I 
t>iok  a  2ane  of  the  heavens -10°  wide  assumed  tl 
the  stars  (down  to  tbe  eighth  magnitude)  might 
supposed  to  be  first  oompreued  along  tbe  mid-line 
of  that  zone,  and  then  strewn  out  uniformly 
34  aectora,  into  which  ha  divided  the  circular  ai 
inclosed  b:v'  tiiat  mid-lino.  This  naturally  led  t 
result  having  no  validity  wbats<icver. 

The  fault  of  all  auch  atatlatioal  metboda  is  that 
in  effect  they  depend  on  a  process  of  areraging,  by 
which,  even  if  the  initial  asanmptiona  were  trust- 
worthy, the  significance  of  all  the  actual  peculiari- 
tiea  of  stellar  architecture  would  be  concealed. 
We  want  to  have  tbeae  peculiarities  emphasised 
rather  than  bidden.  Charting  alone  can  du  this 
cHectnally.  But  who  can  pretend  to  chart  tbe 
wliule  hcavoDs  to  any  great  depth  around  our  solar 
sTstem?  Strure  used  in  his  statiatical  inquiries 
about  70,000  stars,  and  Mr.  Proctor  has  ahown  in  a 
single  eqnal-aurfAce  chart  324,Ul)0;  hut  what  are 
they  among  tens  of  millions  of  atars  within  the 
range   ot   HerBcliel's    ganging    telescopes?     That 

tory  labour  by  Argslander  and  hia  assistants,  then 
■100  hours  ot  charting  by  Mr.  Proctor ;  yet  it  shows 

magnitude!,  and  even  in  regard  to  these  is  at!ci;ted 

■         -' from  the"person- 

The  proposed 


COCA  AND  COCAINE. 

MBKJNOX.  Professor  in  the  Lima  (Peru) 
,  School  of  Pharmacy,  in  Lri  Acurru 
Etmedei.  says: — In  fresh  or  reoantly-dried  ci 
leaves  that  have  undergone  no  fermentation  tbt.. 
-'lists  only  one  Inodorona.  crystallisable  alkaloid, 
■ocninc.  Coca  leaves,  exhausted  of  cocaine,  "*■" 
ubmitted  to  tbe  action  of  alkalies  at  ID 
(•i]T  F.)  yield  upon  distiUation  a  new  volatUe 
base,  having  a  Btrong  odour,  bygrine.  Uydi 
chloric  acid  acts  slowly  upon  cocaine,  decompnsing 
it  partisJly.  Solutions  that  are  not  neutral  undergo 
a  commencement  of  decomposition.  There  "- 
few  alkaloids  so  sensitive  as  cocaine  to  phy 
and  chemical  action.  Coca  leaves  dried  in  damp 
weather,  or  preaaed  into  aacks  before  completely 
dried,  undergo  a  fermentation  that  destroys  the 
■.  The  fresh  leaves,  or  leaves  freshly  dried 
open  air  in  fine  weather,  with  frequent 
turning  and  sheltered  from  moistnie  and  dew 
ield  easily  8  grams  per  kilogram,  and  the  Gn< 
orta  can  give  10  grams  and  npwarda  in  exceptional 
ases  and  on  the  spot  where  ther  are  growiL  Tbe 
niesthetio  properties  of  the  alkaloid  are  attenoated 
n  tJie  aalta,  the  best  therapeutic  reanlta  are  always 
ihosethat  are  obtained  with  the  pure  alkaloid.  Prof. 
Bignon  adds  :  Contrarv  to  generally  accepted 
iT'pinions.  I  believe  that  the  irrii;itiiin  produced  by 
the  atk^oid  is  due  to  tbe  cocaine,  and  not  to 
bygrine.    ...    I  believe,  also,  thi 


body,  nnfortanslel; 
nrodoced.  which  is  very  soluble  in  wat^r  and  oii- 
cryitallisable.  As  to  the  oompoution  of  thii  body, 
1  conf  eu  I  am  ignorant,  althoogli  it  seems  to  re- 
semble a  glncuside.  .1  Peruvian  Indian  chewt  about 
three  handled  (•>  five  handled  grams  of  cuei  in  a 
week,  the  co'a  containing  five  to  aix  grams  of 
(i>:aine  per  kilogram.  He  therefore  absorbs  iwu 
to  three  grami  of  cocaine  per  week,  the  *lailr  d^ 
being  from  thiriy  W  forty  centigrams.  Taking 
into  account  the  tolerance  acquired  Ihrongfaahibit 
taken  up  in  early  chUdhaod,  a  don  of  ten  — '' 


sidercd  a  good  arein 
internal  'administration.      Coca   ccmtuiu  Oi 

nt  apeciaj  therapentic  propertiea.     The  Hapl^ 

lent  of  coca  by  tbe  Indian basbw 

adly  observed.     .     .     .     The  Indian  never  rin*! 

oca  alone;  he  mixes  it  with  lime  andash— t^i 
)  aay,  with  atrong  baaea  that  iaolate  the 


numbling  effect  upon  e 


prupertiei  and  it 

, -, membra 

that  he  aeska  are  found.  None  of  ih 
ial  properliea  atlribnted  to  the  leai 
,;  the  leaves  are  neither  nutritive  nor  Wi; 
they  possess  no  other  properti 
^ntBd  generally  '- ""  ~ 


For  general  external  □ 


preferable.    Poi 
ploy  ' 


the  alkaloid. 


Qcainatect  petibUtnni  wa 
internal  lue  and  ipniil 
cent,  alcoholic  tulaliiai  j 


IT  has  been  said,  with  some  decree  of  tesiTcita 
tbe  maximum  age  attainable  by  roan  huiin 
somewhat  during  the  present  century  overthsa- 
corded  in  former  ages.  In  judging  of  aoch  s  Mt 
some  allowance  for  error  must  be  madt  IV 


0  of   < 


marshalled  against  ifaend 
ibara  of  leaa  accurate  traditions.  Tbt  ta 
remains,  nevertbelesB,  that  the  limit  ot  70  t(«s 
fcry  treqncntly  passed.  Fonracote  msjtK 
sobed  by  some  without  exceesive  labouK 
K,  and  wo  have  among  na  nonagenariusrii 
tat  with  still  reapectsble  profidenej  * 
:tiea  of  their  prime.  Snch  effective  Iobjht- 
ri^t  spot  in  the  hL>tory  of  onr  advsM 
lation.  Its  comparative  fieqaency,  ad 
association  with  different  pbyaioaJ  types,  saga 
certain  generality  in  its  origin,  and  encoaii|tib 
hope  that  it  may  be,  in  some  meofnre  at  leM^ 
pendent  on  personal  conduct.  It  baa  been  ■■ 
that  no  such  condition  can  inHnence  tbe  lei*l< 
lite  after  middle  age.  After  that  period 
vital  force  ia  the  only  potentinl  fSiCtor. 

9t  tbia  may  be  granted.  If  we  fix  an  star 
induct,  and  euppose  tha*  a  number  of  pMt 
jrm  to  it,  we  should  certainly  find  the  ^ 
moat  powerful  conatitntionol  types  '^ 
Dthen.      For    instance,      a     gonty    t 

not    enhance    the     pnJ^iecM    ot    tU  ^ 

Acfaenmatio  one  is  little  better    in  '^' ■ 

The  acrofulouB  are  heavily  weighted 

life  by  tbe  chaneea  of  several  infirmiiie*.  yv" 
persona,  again,  are  wiry,  and  mar  livn  >ki# 
much  trooblc  in  virtue  ot  their  elastic  loaef 
Then  there  are  nondescript  diatheoefl,  wki^v 
'pt  in  their  remote  faiatory,  present  jio  it^ 
^.lyaical  bias.  Theoretically,  these  ore  moaw 
to  furnish,  under  ordinary  naageo,  the  old  na*' 
'e  at  oncv  evident,  lM*i 
■tatamenta.  and  thiia*' 
likely  individual  will  often  exceed  hix  owii 
'  life,  and  by  care,  or  fnnn  the_ 


...  reach    old 

ighing  the  value  ot 

reover,  another  nearly   rdaled    quality 

coneidered.    Thia  is  diapoaiti 


d    wB 

tCBllM^ 

lityM 


TheaW"*' 

..   .  t  the  nalUK^If 

body,  and  accordingly  we  expect  to  findsd" 
had,  that  mental  habit  refiects  in  pnfBs> 
'  tiona,  rate  of  action,  and  the  like,  ihclif' 
aaee  in  the  lower  tiaanes.  So  f  or.  d*pi^ 
'rely  a  part  of  consti1Qtion,_and  chf 
thy,  or 

the  body  in  auch  a  w  _ 

vitality  ia   undoubted.    On   the  other  bal>< 

may  certainly  be  overruled   bv  the  actijan* 

will,  BO  aa  to  be  no  longer  mere  bodily  iagj 

but   trsjned    servants  ot    a  governing  ia»* 

They  may  thus  acqaire  a  comperuwiorj  ™*f 

correcting  fanlta  of  conititnlioiL,  and  stiolB*' 

proportion  the  tanure  of  life.    This  brings  •■■ 

"ere  ot  intelligent  effort.     There   csi  «■ 

bt,  in  onr  opinion,  that  there  is  mul  "^Z 

rcise  of  private  judgment  and  ener;^  ia  •f*J 

the  prolongation  ot  oik  *  own  life.    If  ^"'J! 

known  diathetic  fault,  this  implies  a  ls»  si  ""I 

being  which  will  repiv  in  a  gain  of  nfUf* 

-  who  reoojwsea  it  and  gnides  hinueU  "J" 

r.    The  doctrine  ot  ibs  anrviral  of  tht*** 

itself  out  by  blind  ebante.  «•• 

t  evident  deaign.  even  am<>nE  the  IjeM"" 

—  life,    MnehleBsisit  i.jbet.elievedihiJ»"J 

onable  so  (o  adjnat  his  circumstances  wsi^** 

eoatinne  to  lire  after  a  nrtuna«s^|^ 

waakai  will  sometimes  pntvchimsdflte^ 

anas  of  life  by  obferving  ratkval  aa***^ 

living,    of   which    the    more    robust  n,"^ 


ingly.    The  d 


in  this  napeet  than  annt 

eiently,  and  drink  stimDlanlasparinflj^lBi 

work  with    adequate    rest,  aad  t ' 

heartily,  will  afford  to  ev«i7  one  lb 
■Riving  at  a  ripe  old  age. — Lasiitc 


15,  1886. 
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B  iketob  of  »  niull  aontrlinuiM   foi 
;  pUta  whilit  being  cleuiad.    It  gnjm 

It 


•It  birch,  nnd  tho  cion-piece  of  nubogany, 
atripH  vhicb  hold  the  pfmte ;  the  little  pee 
lade  of  box.  Id  cleaning  tho  plates,  I  find 
vantage  to  lue  ■  itrong  lolntiun  of  washing 
I  hot  water,  and,  after  nakiag  noiiie  time,  to 

Slat«g  veil  OTU  with  a  pad  of  curled  hone 
.  as  is  used  in  ituffing  chairi,  4e.  Thii 
x'ay  the  collodion  film  Tery  euilj,  and  ii 
it  for  the  gelatine  Glmi.  A  good  mbbing 
uled  nitric  acid  completes  the  operation, 
ves  a  chemically  clean  glass  plate  for  collo- 

Eclatine  cmaUiun. 
r.a»  screw  should  be  loose,  to  allow  of 
to  grip  plate  when  the  handlea  are  pressed 

iption  ;  A  A,  two  handles  ;  II  D,  two  strips 
I  with  rabheU  to  bold  plate,  fitted  to 
wiUi  two  brns«  screws,  C  C  ;  D,  cross- 
th  holes  in  it  tu  shift  baodlea  ;  B,  piece  to 


friction,  itfollowi  that  the  axis  of  the  opening  of 
A  ihonld  bs  aiaotJy  on  ■  line  with  the  extremitj 
<d  F.  The  pretmre  being  the  same,  the  character 
of  tbe  spray  will  depend  npon  the  relative  size  of 
the  openings  of  A  and  F.  Increasing  the  former 
permits  more  air  to  escape,  and  gives  a  larger 
volmue  of  spray  with  a  greater  carrying  force  and 
more  power  of  penetration.  Increasing  the  latter 
reanltt  in  a  larger  eonaumption  of  fluid,  forming  a 
coarser  spray,  and,  if  carried  too  far,  resultH  in 
dripping.  A  large  opening  for  A  with  a  small  one 
for  PgiTes  a  large  body  of  very  4ne  spray.  A  small 
opening  for  A  with  a  large  one  for  F  gives  a  smull 
body  of  coarse  spray.  A  successful  application  of 
spray  U>  the  throat  or  to  the  posterior  nares  oft«ii 
-cnuires  that  it  be  cSected  as  it  were  1r^-  surprise, 
ind  before  there  is  time  fur  reflex  action  of  the 
jiascles.  Hence  it  is  nrre-iury  that  spray  shonld 
be  formed  the  instant  the  air-valve  is  opened  :  for 
if  the  arrival  of  ihe  liqnid  at  the  point  of  F  is  de- 
layed appreciabl}-  after  air  begins  to  issue  from  A, 
reflex  contradiction  will  have  been  excited  by  the 
contact  of  the  air  with  the  mucous  surface  before 
any  spray  is  prodnoed.  Now,  no  fluid  wilt  reach 
the  point  «f  F  until  all  tbe  air  in  F  is  exhausted, 
and  the  amoont  of  air  and  the  length  of  time  re< 
qaired  for  its  cxhanstinn  wilt  be  in  proportion  to 
the  length  and  the  calibre  of  the  tube.  Hence 
these  should  be  reduced  to  a  minimum  in  spray- 
tubes  intended  for  making  uniA  applications. 
And,  as  there  is  nothing  lust  in  any  case  by  t:ii.'< 
constmction  it  may  as  well  be  made  the  geneial 
rale  tor  aU  tubes.  With  a  properly  con»trueterl 
spray-tube,  comparatively  slight  air  pressure  will 
suffice  for  all  purposes.     Incrcaftc  of  pressure  will 

such  as'  mechanicd  irritation  of  the  surface  tJ 
whirh  the  spray  is  applied,  waiite  of  compreeaing 


PEIKOIPLBa     IKVOLVED     IH 
OOMSTRUCTIOII    OP    8PEAT- 

IS.t 

Dcrgien  or,  as  it  is  more  commonly  called 
this  country,  the  Sasa  spray-tube^  having 
Ily  superseded  all  other  forms,  it  is  tu  this 
*ntJon  will  be  confirmed  'in  this  paper, 
trument  consists  essentially  of  two  tabes 
nc  above  the  other,  the  upper  one,  which 
ity's  sake  we  will  designate  Jl,  oarrying 
.sed  air  or  st^am,  while  the  lower  one, 
vc   Kill   call   F,   su|)plies  the   Said  to  be 

Tin 


f   I 


littii 


^li  other  that  the  stream  of  air  issuine 
iHSca  at  a  right  angle  across  the  tip  of  i 
1  of  the  spray-lube  depends  upon  the  fact 
asessci!  a  considerable  decree  of  adhesive- 
lilfprent  ]>articles  adhering  to  each  othei 
iuacit^.     We  are  familar  with  thi:^ 


lu  'inui'i  i<ui»=,  —I-  vu  *  less  degree  lu 
ler,  a  drop  of  which  can  be  drawn  along  a 

tbe  finger ;  but  we  are  not  apt  to  think  of 
longing  to  the  attuospbeie  or  to  gaseous 

Yet  it  ii  owing  to  the  fact  that  the  air  or 
hich  escapes  from  A  clings  to  and  drags 
the  air  at  the  eitreniityof  F  thatavat-nnm 
iced  in  F.  Into  this  v.icuum  tbe  fluid 
d  in  its  turn  is  caught  by  tbe  current  from 
iapcrscd  in  the  form  of  sprny.  The  greater 
,>itv  of  the  air-jet  escaping  from  A  tbe 
.vill  be  the  exhausting  force  exerted  upon 
hercfore  the  greater  tho  efficiency  of  the 
As  Che  velocity  of  tbe  stream  uf  air  is 
at  its  centre,  where  it  is  least  retarded  by 


DOS.  Otn.LIViiB,  In  tbe  i^atswMc  Xiri 
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USEFUL  AND  SCISVTIFIC  V0TS8. 


OuriaKQ  of  Petroleum  on  Italian  SmU- 
wk;*.— The  Italian  Gkiverument  have  ncently 
sanctioned  the  ass  of  tank-cars  on  the  railways 
for  the  carriage  of  pctcoleum  in  bulk,  and  it  will 
now  be  possiljle  to  effect  a  considerable  saving  in 
Time  and  freights,  not  only  from  the  ports  of  lienoa. 
Venice,  and  Leghorn,  hut  also  to  towns  in  i?witz.r- 
Und  and  Southern  Germany. 

DlK«Btl1)lUty  of  Ohe«ae.-The  dige>.tibility 
of  cheese  depends  a  good  deal,  according  to  Klcnze, 
on  its  physical  properties.  All  fat  cheeses  ore  dis- 
solved or  digested  with  great  rapidity,  because  the 
molecules  of  casein  are  separated  otdy  hy  the  f.^c, 
and  so  the  solvent  juice  can  attack  a  large  surface 
of  the  cheese  at  one  time.  Whether  the  cheese  lie 
hard  or  soft  does  not  appear  to  matter^  and  there 
is  DO  connection  between  the  digestibility  sod  the 

Sercentage  of  water  present  in  the  cheese.  The 
egree  ot  ripeness  and  the  amount  of  fat  have, 
however,  considerable  influence,  for  both  these 
conditions  render  the  cheese  mure  friable,  and  i 
allow  of  intimate  contact  of  the  juice,  Chedd: 
Cook  the  shortest  time  to  digest  (four  hours],  whilst 
unripe  Swiss  cheese  required  ten  hours  ' 
sulutiAi. 

Okrbonle  Aaid  la  the  Air. — The  amonnt 
carbonic  acid  in  tbe  air  has  recently  beenmeaiiui 
by  MH.  Spring  and  Roland  in  a  series  of  -.>i>U  < 
terminal  ions  in  the  oourse  of  one  year,  the  pi: 
being  at  Lii<ge,  in  Belgium,  having  on  one  sidi 
busy  centre  of  the  iron  industry  and  on  tbe  otl 
an  agricoltmral  district.  The  average  obtair 
was  5'1IS8  parts  by  weight  and  S-!\b-Ni  parts 
volume  in  10,000  puts  of  air.  This  is  considcral 
more  than  the  air  of  Paris  contains  (4-83  and  3'ltiii 
respectively).  Besides  the  plentiftU  carbonic  acid 
from  those  ironworks,  there  is  a  Inrg 
the   gas  from  the  ground,   which  is 

indeed,  cases  of  luoal   heating   oftci_   , 

withering  of  the  planl4.  To  tho  relative  abundance 
(jf  carbonic  acid  tbe  authors  attribute  thi- 
grenter  heat  of  Licige  aa  compared  with  thi 
surrounding  regions,  as  the  gas  it  tone; ; 
absorbs  heat-rays  and  limits  radiation  by  night 
A  return  of  cold  in  JUay  is  thought  to  be  dui:  K 
the  unfolding  leaves  diminishing  the  amount  of 
CO„  so  that  the  nightly  radiation  is  increajeJ. 
The  amount  of  CO,  is  considerably  increased  by 
tall  of  snow  <to  SltU  ten-thousandth  jiartH  l_ 
volume),  except  when  the  earth  is  already  covered 
with  snow.  Clond  also  gave  an  increase  (3571) 
The  winter  months  gave  a  greater  amount  than  thi 
summer.  Tbe  difference  between  day  and 
was  but  slight,  nor  bad  temperature 
decided  effect;  but  the  rain  in  thni 
creased  the  amount.  As  to  wind  there  were  three 
maxima — viz.  with  north,  north-west,  and  south 
soutb-west  winds,  corresponding,  apparently,  t. 
tho  directions  of  industrial  centres.  The  CO, 
diDiiniahed  in  high  winds  and  incressed  with 
high  barometer.  These  researches  are  the  snhjc 
of  a  recent  men  oir  to  the  Belgian  Academy. 


SCIENTIFIC  SOCIETIES. 


ROTAL   ASTHOKOMIOAL    SOOIKlT. 

THE  January  meeting  of  this  Boeioty  was  held 
on  the  8tb  inst.  at  Burlington  House,  B. 
Dunkin,  Bsq^  F.R.S.,  President,  in  the  chair,  J. 
B,  Evans,  Esq.,  Training  College,  Dinidigal, 
Madras  ;  George  Ford^Ksq.,  B.A.,  Christ  s  College, 
Cambridge:  Jacob  Gerhard,  Lohse,  Bsq,^  Scar- 
borough ;  William  Irving  Page,  Esq.,  Wimbledon- 
common  :  Captain  George  Charles  Parker^  H.M.'s 
Indian  Marine,  Knrrachee,  India  ;  Julian  Tripplin, 
Esq.,  Belle  Vue,  Heath  field-gardens,  Cbi»wick, 
W, ;  and  Mons.  B.  J.  Trouvelc.t,  Obeervatoire  do 
Mendon,  Seine-et-Oise,  France,  were  duly  elected 
Fellows  of  the  Society, 

Capt.  Noble  asked  to  be  officially  informed 
whether  Dr.  Collett.  of  Leicester  was  a  Fellow  of 
the  Society.  Aperson  named  "  Collett."  with  the 
letters  M.D.,  F.B.A.S,,  after  bis  name,  was  adver- 
tised in  a  Sussex  newspopcr  as  giving  a  lestimoniid 
for  an  American  patent  medicine. 

Mr.  Knobel  said  that  there  was  no  Fellow  of  the 
Si>ciety  of  that  name,  and  he  inquired  what  Capt. 
Noble  proposed  ti;  do. 

Mr.  Talmage  said  that  some  time  ago  a  person 
who  was  not  a  Fellow  of  the  Astronomical  Society 

■hood   of   Walthanistow.   and   tbe  letters 

. were  appended  to  his  name.    Ue  wrote 

to  coe  lecturer  and  told  him  that  be  should  attend 
the  meeting  and  announce  that  he  was  afraudulent 
individual.  Tbe  le.-turer  replied  that  a  mistake 
bad  occurred,  for  which  he  was  extremely  sorry  ; 
it  was  not  his  fault,  but  the  printers.  Mr.  Tal- 
mage reidied  that  he  would  accept  the  explanation 
on  that  occasion;  but  he  should  watch  for  his 
advertUements,  and  if  he  saw  the  letters  F.B.A.S. 
again  appearing,  be  would  follow  him  over  England 
and  denounce  him  wherever  he  appeared. 

Captain  Soblc  naid  he  was  not  prepared  to  f"Uow 
Dr.  Collett  over  England  ;  but  he  thought  it  might 
be  worth  while  for  the  Society  to  expend  ,5e.  in 
inserting  an  advertisement  in  the  county  news- 
paper, in  which  the  original  advertisement  had 
appeared,  stating  that  there  was  no  person  of  the 
name  of  "Collett"  who  had  a  right  to  use  the 
letters  F.RA.S.  He,  therefore,  moved  that  tbe 
secretary  be  instructed  to  take  mch  steps  «      " 


KSS 


uf  Lei< 


;e  the  fact  that  Mr.  ColUtt, 


h  the  n 


'"'■y%. 


_  _  _  seconded  by  Admiral  Sir 
Erasmus  Ommanncy,  and  after  -ome  litUe  di*- 
cussion  the  niution  was  put  to  the  meeting,  and 
carried  hy  a  show  of  hands. 

Dc,  Copelsnd,  Mr.  Leeson  Prince,  Mr.  Lister 
Kaye,  Mr.  Thnmas  Wm.  Backbonse,  Mr.  Henry 
Pratt,  Major  FeUowea,  Mr.  W.  S.  Frank,  and  Mr. 
G.  H.  With  were  formally  admitted  Fellows  of  the 
Society,  Mr.  Ranyardj  acting  as  pfoiy  on  their 
behalf 

Mr.  Banyard  said ;  I  should  like  ti>  say  that  I  do 
not  think  it  at  all  necessary  that  this  foiro  should 
be  gone  through  before  Fellows  of  the  society  can 
vote  and  exercise  their  rights  as  Fellows.  These 
gentlemen  signed  a  notice  with  r^^gird  to  the  elec- 
tion of  tbe  new  couucil,  and  some  duubt  has  tittn 

Mr.  Knobel:  I  rise  to  order  ;  I  do  not  think  that 
Mr,  Hanyard  has  any  right  to  go  into  this  question. 

The  President  ruled  that  Mr.  Ranyard  waa  out 
of  order  in  speaking  on  a  subject  that  was  not 
before  the  meeting. 

Captain  Soble  said  be  did  not  see  any  reascn 
why  the  question  should  he  burked.  It  was  a 
matter  of  considerable  importance  whether  Felkws 
who  had  not  gone  throngh  the  empty  form  of  being 
admitted  by  proxy  could  vote  with  resiwct  to  the 
management  of  the  Society.  He  saw  no  necessity 
for  such  admissions. 

Mr,  Robert*  read  apaper  entitlni  "  Plintogiaphic 
Maps  of  tbe  Stan."  He  said  that  in  ISsS.TiBlittd 
made  experiments  as  to  photographing  stars  with 
ordinary  portrait  lenses  varying  between  gin.  and 
oin.  in  diameter.  The  lenses  were  by  various 
makers,  English,  French,  and  American,  lie  hud 
obtained  the  best  resnlu  with  a  lens  of  Sin. 
aperture  by  Lercbour,  a  French  optician.  The 
cameras  were  mounted  on  the  uiis  of  his  iuin.  re- 
flector, and  the  results  obtained  were  compared 
together,  and  with  plates  exposed  in  til-.-  focus  of 
his  2Uin.  reflector.  Admiral  Uouchei  proposed  that 
exposures  should  be  made  of  from  one  (o  three 
hours,  but  he  ultimately  determined  to  make  ex- 


already  taken 
region    ■ 


I   the 

o  S.  P.  D.  Ill 


greater  numbtr  of  pieturcs  to  be 
:ourse  of  a  night  tlian  witli   tbe 

suggested  hy  M,  Monchei.  He  bad 
nic  "200  plates  which  ci 

cighbourhood  ot    tho 


. of  Argeianders.  and 

^■oulcf  include  much  smaller  stars.  His  reflector 
vaa  of  -lOiu.  aperture  and  liMlin.fooos.  He  showed 
m  the  blavk  board  a  series  ot  discs,  proportional 
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in  diimctor  Lu  thcim'liniimididtaiif  Pularu  when 
eiljuud  for  la,  3i^  ia..Sa~i''n.,iin'\  3-J  eeoanda,  Im,, 
Sm.,  4iiu,  Bm^  lUin.,  Bel  31  laiiiiitee.  With  the 
litter  expo->iire,  the  patch  corre-piinding  t<i  Polnrla 
u  «i>  Inrga  that  it  ovtrliiu  tliu  □iimpuuoQ.  It 
Jolluwe  frDHi  thin  Ih:Lt  Iheic  is  iiii  ^I'lv^ntnEe  in  not 
making  the  exposure  ti'i  I'iBg.  nc  the  imigei  of 
■mail  stirs  in  tbs  neigh IxiurltiHjil  nf  l:Kr(;<:T  »nes  irill 
"be  obIiter:ited  by  their  mdiuiuii  iliscs  of  the  larger 


Mr.  Knobcl :  Perhnp'i      _,  

take  another  photo^aphip  pniir'r  before  there  ia 
any  diunuion  on  Mi.  RuWrt/a  pnper.  We  have 
leceived  k  letter  from  MiBerii.  I'nul  and  Prwpei 
Henrj,  of  the  Pariii  Observntoc)',  inolrning  Bome 
lieautiful  photogriphB.  They  wriLe  on  Janaary 
the  5th  :  '■  We  haro  reoognbed  bj  nivan"  of  phot«- 

s:ar-  --" ■ "" 


The  nebnl*  is  uf  i  Bpiia: 
lounds  the  stsi  Main,  On  one  ti-l- 
di^Crinee  of  two  or  three  minnti^ 
■tar,  and  though  it  has  lioen  j'* 
three  different  phatui;rHph'<  whiiiiT 
of  the  nebnln,  ire  hnve  not  up  tti 
Buceeeded  in  eecing  the  ntbula 
The  photogriphi  whicll  fhim- 
taken  on  the  IGth  of  SonmU 
and  Dth  of  Decemlier,  nitb  ei 
Wl-  iUso  are  permitted  to 


t  citendu  to  a 

hle'io  obt:iin 
ii>w  the  image 


griphe  of  Saturn   whi. 


the  . 

[he  nebula  were 

',  ,.nd  on  the  Sth 

[iinure"  of  three 

photu- 


I  the  u 


?   Upon   enlarged  i 


irthi 


Mr.  Ranya 


■  lllrl 


_  ,  liutographi 

by  the  Brothers  Henrj".  Tbcdefiniljunof  themark 
tog*  OQ  the  ball  of  the  iilnnot  Siit.iiru  i-  something 
eqtiisito,  and  far  bejuad  anvlbiiit  ivhiL-b  has  been 
obtained  by  anybody  elie.  'rite  ilM'k  nurroir  band 
in  the  equitorlol  Fc«ii>n.  which,  tliongh 
conspicuous  at  the  lo^t  i^ppti^itiL?ii,  waB  seen  by 
sereial  obiorverB,  i*  well  vhi^n-n,  :li  widl  lu  the  dark 

ebr  oap.    Tbo  latter  i.i  aluirji-t ' 
Been  with  the  eye  and  n  l.iriT'.'    

Javonr»>lt!  comlitlons.      Il    will   be   n..tmcd   thnt 

■IthouRh  the  delicnre  di!I>:'rt'n[^i'<  ' 

the  ball  of   the  planet  ate  so  u 

Jeatures  that  require  Bburp  delli 

Btrikins,  the  groat  Ciu^ini   divii 
ii  perhaps   the   must  striking  fui 

■when  the  planet  i*  observed  in  t!ii:  nn-hnpiw  ;  uui. 
in  the  photujjraphB  it  ia  onlj  indiu:it(.Kl  by  a  doBky 
line,  whioh  iB  not  to  oonupieuun)  m  the  dark  equa- 
torial belt  upon  the  planet.    The  ditTerences  of 


°/the  ini 

LlOWO,  Bod 

ith  the  cyt.  Wjtii 
be.iiitifui  uhottigraph  of  th'^  nev 
tho  riciadeB  Mr.  Wc.*leT  hi»  I-l 


tiin'pieu 


e  very 


loot  up  foi  .    . 

gri^phduf  the   Plciorlt: 
of  New   York,  whii'h 

M..  Rutherford's  phutua-ri.]>;i 
wet  coUodion  pmcesi.  and  :dth 
ahuwu,  it  diKf  nut  by  an}'  ni 
■mail  stars  svhii:h  arc  Bh(j-j.n  u 
the  Bruthera  Henry.  Xo  d'ju 
nebnla  belong  to  tbc  vi>>let  ad 
whiuh  does  nut  iiml 


:en  r.hhI  enimgh  to 
■  of  the  'lid  pboto- 
ly  Mr,  Hiitherford, 


>clude  aU  the 
ihotograpl 
lisht  of 


>f  ihe  mcahania ;   at  preBsnt,  it  ie  almost  impos- 
lible  to  get  a  clock  that  does  not  wont  watohing. 

Mr.  Rauyard :  Aa  to  Mr.  Common's  anggestion 
with  regard  to  enlarging  the  diameter  of  the  planet 
ihio  plate.  I 

c  photographs  of  Saturn 

and  of  Jupiter,  with   an  enlargement  of  Gve  dia- 

;  bnt  they  a:  •  -    -  >    - 

Uken  i-   ■' 

hromatii 

f,  there  ie  the  difBei 

tea    the    duration  i 

ulinoaB  of  the  atmoBpher 


and  the  difficulty  of 
rued  to  Mr. 


Mr.  H.  H.  Tarncr  read  a  paper  entitled  "Sotes 
in  Mr.  Martha  Interseota."  Mr.  Marth  haa  given 
n  the  il-mthlg  Xulicta  a  diagram  by  which  ninny 
if  the  elcmenta  of  the  planetary  orbiti  can  be 
ecugniied  by  timpie  inspection.  The  curves  in 
he  diagram  are  traced  by  the  intersects  of  the 
planetary  orhits,  with  a  plane  at  right  angles  iu 
the  IJi-liptic.  which  levolrea  abuat  an  >.\U  pissing 
tlirough  the  sun.  Tbe  earves  oorreapondiDg  tothc 
irbiCs  of  the  planets  moving  in  ellipses,  are  un- 
ij-mmetrical  curves  of  the  fourth  degree.  By  a 
simple  chouge  of  co-ordinates  Mr.  Turner  trans- 


,  of  the . 


id  down,  and  that  the  approi 


I  easily  recognised  in  the  euuio  section  cnrv 

L  the  cnrves  of  higher  degree   mare  lahorii 

id  down  by  Mr.  Idarth. 

Mr.  ICuubcl  then  read  a  paper  by  the  Earl  of 
Crawford  on  thf!  "New  Star  in  tbe  Constellation 
of  Orion,"  which  exhibits  a  verr  remarkable 
ehanuel  spectrum  as  well  as  bright  Unes. 

Mr.  Maunder  said  that  he  had  seen  the  spec 
of   the   star  on  two  {Kicaaions,  and  van   ub 
ideotif)'  it  as  a  very  fine  specimen  of  Secchi's  third 
type  of  star  spectra. 

The  mectiui;  adjourned  at  ton  o'clock. 


SCIENTIFIC    HEWS. 


that  Dr.  H,  Oppmiheim  h"  talalm 
Bu  DiJiemariB  and  elemente  ol  Com«t  hh 
from  ohservatioDB  made  »t  Paris.  Berlin.  US 
and  Hamburg.  The  elemenla  are  T.  =  1* 
April  4-180,  Berlin  M.  T. :  »-S137»l(i 
£3  36"  Iff  r ;  i  Sir  52-  49 ",  mean  equinox  tw 
log.  q  9-79.1BC.  The  ephemerii 
night  gives  : — 


a  for  Berlin  ^ 


WESTERN  MICHOSCOPICAL  CLUB. 

rHLS  club  met  on  Monday  week  at  the  houne  of 
Ur.  J.  W.  a.  Moiklejohu,  P.L.S.,  IKi.  Hollaod- 
road.  The  subject  for  tbe  evening  was  the  grtiup 
of  marine  invertebrate  animals  knowTi  as  the 
"  eohiaoderms,"  to  which  the  star-fishea  and  sea- 
urchins  belong.  Tbe  various  forms  were  well 
illastrated  by  fossil  and  recent  specimens,  and  by 
microscopical  preparationa.  Professor  C.  Ktowart, 
Curator  ut  the  Royal  CoUege  of  Surgeons'  Museum, 
kindly  acted  ns  demonstrator,  Tl 
appearance  of  these  in  geological 


by  B 


!T  that  then 
itolk  to  thi 


I  geological  strata  and  the 
ioed  Jr  their  lives  atlaehcd 
oceau'bcd  were  noticed.  The 
described  as  having  a  calcareous 


with   u 


nother.     Thes* 


on  the  1 

Col,  Tupman  a.iid  :  I 
Bob,:rt9  whether  he  hn*  : 
the  poiutiuH  of  bis  tele.'c 
and  correcting  the  err 
clock. 

Ur.  Roberts :  1  ha> 
hitherlA  at  no  great  dist 
therefore  have  not  need 
clock- will  go  sufficiently 

Mr.  Lecky :  From  an  i 


uld  like  to  ask  Mr. 
lueau^i  of  controlling 
lurini*  the  expoincei 


lell  for  fifteen  m 


of  a 


week  0 


Brotheni  Henry.  I  think  thi-y 
*elloat  thing!  wc  hiivc  yci 
photography,  and  they  show  til. 

we  shall  be  ablo  to  get   mure 


eye.  J 


tl  seem  that  thi 
iesrope  mounted 
jcope,  hy  which 


t  by  eiperienci 
jietnrv  deUil  oi 
13  of  photagrnphy 


furnifh  the  microacopist  witb  exceedingly  beautiful 
and  ouriauB  objects.  External  to  this  calcareous 
skeleton  is  a  covering  oomposed  of  three  layers,  by 
means  of  which  the  vital  proceases  are  carried  on. 
They  possess  an  internal  stomach  and  a  water- 
■ascular  systom.  This  stomach  some  species, 
rhen  disturbed,  have  a  curious  habit  of 
astiug  out;  it,  however,  is  iu  n  short 
euewed  without  caoaing  the  deatb  of 
inijnol ;  othEca  will  throw  oS  their  limbs 
break  into  numerous  fragments  opon  very  slight 
provocation.  Reference  was  made  to  the  very 
various  and  beantiftd  forms  of  external  organs 
they  possess ;  these  consist  of  spines,  snokers,  and 
"  nedioellarix,"  The  lost  are  small,  stalked  bodie 
if  anoviiid  form,  having  at  the  apex  a  pair  o 
eeth,  which  snap  at  and  seize  any  small  particle 
hat  come  in  thoir  way.  This  action  they  keep  u 
lung  after  death.  Bo  that  formerly  they  wer 
— 'staken  for  parasites.  Now  their  action  i 
ppQsedto  be  lur  cleansing  purppaes.  Theohiuigt 
their  development  from  a  free  Bwimming  ciliated 
ibrj'o  through  the  "  PlutoQs  "  or  larval  form  a  ' 
the  stalked  condition  of  some  of  the  forms  wi 


photographs  of  Saturn  the  other  d^y.whichl  took  iu 

187^,  when  tbe  ting  appeared  like  a  line '"■■ 

planet,  and  I  was  very  omch  ttnu-k  with 
of  det^iil  that  came  out  un  enlargement.  I  think  that 
if  the  Brothers  Henry  wuuld  apply  their  attention 
to  taking  pbolographs  of  the  planet  in  an  enlarged 
imago,  giving,  of  cunrse.  a  little  hunger  exposur 
they  would  obtain  still  further  detail.  There  nu 
be  diScultiei  in  the  way  :  but  I  think  that  thei 

?hutucraphs  are  ■  vory'gfHid  oaicn  for  the  fntnc 


liatedoi 


nneU,  Kar 


Stewart,  E.  and  R, 
owain,  oioaes,  ana  nart-Vinen  contributed 
microscopes  and  objects.  A  speoiol  set  of  olidea 
from  tbe  Naples  Scientific  Aquarium,  illustrating 

SiiicipoUy  the  larval  forms,  were  exhibited  by  Ur, 
.  V.  Tebba. 

The  next  meeting  ot  tbe  club  (to  which  ladies 
are  invited}  will  take  place  on  Monday,  Feb.  1st,  at 
the  hunee  of  Dr,  J,  H.  Glndatune,  F.R.S.  Subject : 
"The  Growth  of  Metallic  Crystals." 


The   Chinese  and  Japanese   HioTemments  are 
tranelatingand  publishing  at  a  cheap  rate  many  of 
,  ,  the   best   Sngliah  teitbookB.     Most  of  Professor 

,rd  to  Mr.  RobertstakiughisphotogTaph!  I  Tj-ndall's  works,  for  inatonce,  have  heen  trans- 
Wittauut  any  moana  of  cuntrul  over  the  going  of  his  latod  and  printed  in  Chinese,  and  are  issued  at  a 
dock,  I  think  he  is  tiueting  too  much  to  the  akjll' merely  nominal  aum. 


33.   SI     se      W  »     no 

The  brightjiBss  is  slowly  inoreaaing. 

DnnEcbtCironlarN'o.  107  gives  the  foQf 
ing  elements  of  Bamard'a  «!oiuet  fnnn  jIm 
obtained  at  Dresden.  Hambnrg.  and  Berlin. 
computed  by  Dr.  H.  Oppenheim.  r=li 
"ay  3-2UO,  Berlin  M.  T.  ;  t— 3  US'  H'.l 
GH'  at'  -iif  :  (  84"  20"  2-1",  mean  equinoilS 

g.   5  tfii7934.        The    ephemera    for  Ba 

idnight  is  : — 


The  brightness  is  slowly  increaaiag. 

Dnn  Eoht  Circnlar  No.  lOrtoontainaita 
lation  of  a  code  telegram  from  Uw  Wn 
Obienei;  Boston,  giving  the  following  [B 
culars  of  twmet  Brooks.  The  elements  in 
Mr.  S,  C. Chandler,  jnn.,  from obaerrttioniB 
on  Deo,  2^,  30,  and  Jan.  1.  T=  IflSS,  Sov.S 
G.  M.  T,  ;  ^  -  £3  31)'  T.W  ;  Q  BSr  4* 
V2'  s:/,  mean  equinox  1  «**j  ;  log.  q.  -tftilu.  1 
ephemerin  for  Ureenwich  midnight  is— Jii. 
R.A.  21h.  lam.  Bfia. ;  N.  Dec.,  13'  3',  bri^ 
decreasing. 

From  oliaervations  of  the  eipeotrnm  n(  Ge 

ova  Oriocis  by  M,  C.  Wolf,  it  would  »pp 

that  the  new  atar  is  of  the  Bo-called  tempi 

riable   like  Mira     (Omicron  C( 

The  Nova  isalmoBt  precisely  due  north  of  iil 

Orionis,  and  dietant  about  12"  IT. 

Wc  have  received  the  reprinted  part  of ' 
Seicntijif  TraiiMttioHt  of  the  Royal  Hoi 
Society  containing  the  paper  by  Dt.  I) 
EoBddicker  on  the  Changes  of  the  Brf 
Heat  from  the  Moon  don 
the  tolnl  Eolipse  of  October.  1^*1 
meaanred  at  Birr  Cnstle  ObserTatorr.  I 
paper  contains  tables  and  plates  ot  ctuw." 
IS  accompanied  by  a  note  from  the  Earl  of  !■ 
Opiwrtanities  for  makiog  observatioiK  ^ » 
kmd  occnr  rarely,  and  it  has  been  detann 
to  make  these  notes  public  at  once,  thm^ 
BBtiafactory   conclusion    can   be   drawn  b 

The  Lttlande  ptiie  of  tiie  Paria  AcadfSj 
Sciences  has  been  awarded  to  M.  ThoUw 
his  map  of  the  solar  spectmm.  The  Damii! 
priM  tor  a  memoir  on  the  theory  of  the  SaoS 
of  Jnpiter,  has  been  reserved,  no  paper  in 
been  sent  in.  The  Tolz  prize  has  been  «■" 
to  Dr.  Spiirer  tor  his  researches  on  Banjpto 

The  death  ia  announced  of  Dr.  Joh 
Draper,  professor  of  chemistry  in  the  Tni 
Kity  ot  New  York,  eldest  eon  of  the  latr  1 
John  W.  Draper,  He  was  bom  in  Vil( 
in  1.^3j,  and  graduated  at  thp  rnire 
ot  the  city  of  Sew  York  in  IfoT.  hi 
for  a  year  prior  to  this  held  the  office  oI  k 
physician  and  anrgeon  of  Belleme  H<n 
In  1S5S  bo  was  appointed  analytical  ^ 
in  the  New  York  University,  a  poeition  \ 
tained  for  13  years.  In  IBG>>  he  a^soniM 
Professorship  ot  Chemiatry  in  the  Coq* 
Btitute,  but  relinquished  it  in  three  yean: 
in  i»)3  he  served  as  snrgeon  in  the  Ti 
States  Volunteers,  and  was  on  General  W 
staEF  at  Harper's  Ferry  when  that  pla« 
rendered.  Prof.  Draper  was  widely  and  t» 
ably  known  aa  an  author,  several  of  hif  * 
on  chemiittry  holding  an  important  j 
amongst  textbooks.  Hia  last  woik.  h 
vanc^  textbook  on  Medical  Physics,  ww 
lished  a  short  time  before  hi»  death. 

The  annual  general  tneetiug  ot  the  ia 
for   the    Improvement    ot    Omh4 

~  idaj.J— -I 

11.30s.m.,  at  UoiverBity  College,  Xm 


Teaching  will  be  held  next  Fridjn, 
lOO  a.m.,  at  UoiverBity  College,  Xo. 
President,  Mr.  &.  B.  Haywud,  will  i 
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Kilrtrew  ftt  Os6  af  temoan  sitting,  oommanoiiig 
at  2  p.m.,  on  "  The  Correlation  □?  the  Different 
Bnnohes  of  Elemeataiy  Mathemfttios."  The  ; 
remding  of  the  paper  will  be  fotlowiMl  bj  a  dig- . 
ommon.  Visitors  interested  in  the  objeots ' 
aimed  at  bj  the  association  are  incited  to  be  1 
preeent  at  either  of  the  meeting!. 

Prof.  R.  S.  Boll,  F.E.S.,  oommenoee  a  oonrBe 
of^ree  leotnres,  nt  the  Boyal  Institntion, 


TbeAstrononiioai  Theonof'the  Groat  IoeAg«, 

''ocadaj,  Jan.  19,  fallowing  on  Jan.  21  ani 

The  leotara  on   the  liut  mentioned  date 


The  flrat  tiain  ptused  throngh  the  SoTem 
Tnnael  on  Saturday  lost.  It  v/ia  a  ooot  (rain 
from  Aberdar?  to  Southampton,  and  piused 
through  the  tnnnel  (41  miles)  in  ID  mii:  ' 
The  Board  of  Trade  peimit  is  nnneceBsai 
goodi  tralBo  ;  bat  after  the  olHoial  inspC' 
paasenger  trains  will  run  at  once. 


LETTERS  TO  THE  EDITOR. 


on  Tocadaj,  Jan.  : 

23.    The  leotare 

will  deal  with  the  changes  in  the  eccentricity 
ot  the  earth's  orbit  around  the  snn,  and  the 
probable  effect  on  the  recurrence  of  glacial 
epoolu.  The  fee  for  this  oonrse  is  cue  guinea. 
Mr.  W.  W.  FawouB,  of  Gatesheod-on-Tyne, 
tvi  written  a  letter  to  the  memt^rs  of  the 
Bewiok  Club,  which  contains  aomo  pithy 
sentences  to  be  remembered  by  all  nbo  eittier 
beg  or  have  the  power  of  giving.  Mr.  Fawcns 
writes  to  the  members  thus  ; — "  To  the  Bewick 
Olnb. — Geatlemun, — It  is  with  regret  that  I 
learn  that  you  are  applying  to  the  Carporatioa 
for  peoouiary  assistance.  If  there  be  a  cloM 
that  is  well  otf  as  a  rule,  it  is  the  class  that 
Indulge  in  a  taste  for  the  fine  arts  ;  and  if  there 
be  a  alaas  that  is  well  paid  when  they  produce 
Kny^ing  of  merit,  it  is  the  artist.  You  should 
oonaider  that  the  CorpcraUon  to  whom  yon  ore 
applying  for  funds  draws  its  income  in  the 
■nape  of  rates  partly  from  people  who  have  U> 
■tniggle  for  a  bare  eiistoiice.  If  yon  cannot 
ouiy  on  your  sooiety  profitably,  it  must  eitlier 
be  that  Tou  mismanage  your  financed,  or  that 
the  article  that  you  produce  and  offer  C«  the 
pnblio  is  not  good  enough.  Xn  cither  case  the- 
remedy  that  yon  propose  of  putting  your  hands  in 
otJher  people's  pockets  is  likely  to  increase  the 
evil  instead  of  curiag  it ;  for  if  yon  caunot 
manage  that  which  is  your  own,  how  are  yon 
likely  to  mannge  funds  that  are  sot  your  own  1 
Ton  shoald  remember  that  as  soouias  yon 
•ooept  public  money  your  independence  is  gone, 
and  the  mere  asking  for  it  is  a  blow  to  yoni 
•elf-respect.  ...  If  jou  will  oonsnlt  the 
life  of  the  great  man  whoEte  honoured  name 
yon  bear,  you  will  find  that  your  proposal  is 
contrary  to  his  teaching  nnd  practice.  He  was 
not  the  pampered  product  of  a  dejiartroent,  but 
bhs  healthy  growth  of  that  individual  liberty 
uid  independent  endeavour  that  has  produced 
all  truly  great  character  and  art  in  this  world." 
At  the  meeting  of  the  Sin  Prauciiico  Micro- 
wopical  Society  on  Deo.  11,  Mr.  B.  J.  Wickson 
n*u  an  elaborate  paper  ou  the  ''  Dodder."  a 
Mone  applied  to  a  genus  of  panuiitic  plants 
ncluding  obout  eighty  Hpeciei.  The  botanical 
lAtne  is  Cmraiii.  from  an  Arabic  word  signify- 
lag  a  tangled  thread,  lliis  peculiar  plant  has. 
lO  leaves,  uulesa  some  minute  scales  found  on 
lie  stem  be  considered  as  tho  rudimeuts  ot 
ncli.  Its  genn  has  no  apparent  cotyledons, 
int  is  merely  n  thread-shaped  embryo,  coiled 
ike  a  watch-sprinK'  in  tho  aeed,  which  is  a 
mMBi  o(  albnmen.  This  materia!  nourishes  the 
roung  dodder  dhoot  until  it  can  lay  hold  of  a 
lost  plant.  If  it  reaches  none,  it  soon  dies';  but 
f  it  succeeds  in  fast«ning  itself  upon  a 
loatsr  plant  the  earth  attachment  speedily 
vithcn  and  dies  and  may  be  found  hang- 
tig  from  the  thrifty  stem  which  is  now 
liawing  its  nourishment  from  its  host. 
Hie  fact  that  this  parnsita  is  provided  with 
Jready  elalKiratol  foodeiplaina  one  of  its  most 
teriking  characteristioa— vii,,  the  entire  absence 
if  leaves.  It  also  explains  the  abiwnce  of  chlo- 
Ophyll,  for  the  principal  function  of  this  green 
vmtanoe  is  connected  with  tho  formation  of 
tarcb.  After  recounting  a  nnmljer  of  intercBt-  i 
DK  (acts  which  have  bcim  revealed  by  botani- 
aT,  ohemical,  and  microjcopical  study  of  this  | 
MTOoite,  Mr,  Wickson  drew  attention  to  the 
[Teat  importance  to  the  farmer  of  obtaining 
nm  seed  of  clov.>r,  alfalfa,  liai.  and  snch  other  | 
ilAntA  as  are  snbjcct  to  the  rai^gcs  of  the  i 
[odder.  Under  the  micnwcope  he  eihibiteil 
ll«  H«i*a  of  alfalfa  and  of  dodder,  ami  showed 
hat  owing  to  the  marke<l  diH[iarity  in  siie,  ' 
luMe  of  the  latter  could  be  removed  by  careful 
oreening.  It  appeara  that  there  are  five  I 
p«oio8  of  Cuscuta  found  in  California, 

Hr.  Edward  Harford,  raoratary  of  the  Amal- 
•unated  Society  of  Bailway  Sarrante,  has  I 
onipiled  a  number  of  "  Snggestioni  tor  Safe  ' 
Uilway  Working."  which  cut  be  obtalnad  at ' 
he  Society's  OfQoes,  30C,  Oity-isnd,  B,a    Tba  ' 


Railway.  It  appears  that  an  exprexs,  due 
leave  Liveniool-street  about  five  o'clock  p.i 
was  stopped  by  the  Westinghouse-biake  in  ci 
si>quenoeof  the  branch  pipe  from  the  m;  . 
pipe  to  the  triple  valve  under  the  tender 
breaking;  not  by  a  hose-pipe  between  tb 
carriages  aa  stated  in  some  iiapcrs.  The  toudei 
brake  was  shut  off,  the  brake  on  the  train  re 
leased,  and  a  start  n-as  about  to  he  made,  when 
a  local  passenger  train  raa  into  the  rear  of  thi 
express.  The  line  is  supposed  to  bo  worked  oi 
the  alwolnte  block  system  r  but,  certninly.  iipoi 
thisoccation  the  block  nysteio  did  nob  maintnii 
that  "  interval  of  space  "  to  which  reference  ii 
so  often  made. 

S.  T(«ima,  Minister  of  Education,  Tokio 
Japan,  Sua  obtsined  leavo  to  have  translated 
into  Japanese  Professor  Guthrie's  "  Syllabus  ot 
Inatmotion  in  Elementary  I'mctiual  PhysiciJ," 
as  pursued  at  the  Physical  Laboratorv  of  the 
Normal  School  of  Science  and  Royal  School  of 
Mines,  South  Kenslnyton.  Tho  Japanese 
Clovemment  proposes  to  introiluce  this  syntera 
of  proctioil  instruction  into  the  elementary 
schools  as  well  as  into  the  normal  schools  ai 
Japan.  Professor  Guthrie  has  promised  to  w 
a  preface  to  the  translation. 


Oha«li)KBoT«wThreada,— Oneuf  theiiMcsti  _ 
methods  of  forming  a  screw  was  to  itiut  Iho  threwl 
by  ■  Hingis  point  euttcr  and  finish  with  a  cluucr  uf 
several  points  oi  teeth.  It  has  bean  conchisivel 
proved  by  demonitntive  teats  that  oar  oueriitii 
— r« prod acing— screws  in  genorol  oee  are  defeutii 
in  uniformity  of  pitch,  unit  very  acoural*  mncbii 
ery  and  very  Mretiil  mebhijds  liuvo  Uoetl  built  nni] 
intioducfld  to  remedy  the  defect.  These  meuui, 
■re  quite  cxpennive,  and  this  txpenae  has  dpterrc^ 
some  shiip  managpn  fnim  adi'ptin^  them.  One  < 
thoie  meahaatci,  ■  thinking  wurkman,  has  tried 
rcvenion  to  nn  old  method,  with  modem  impnivi 
menta.  He  claims  that  he  can  chare  a  threail  wil 
almost  mathematical  exactness,  sufficient  for  tl.. 
requirement*  of  fiae  machinist  work.  His  method 
is  not  peculiar,  except  in  the  care  taken  aa  to  dctuili 


He  uses  a  single  point  screw  cutting  tool  t.. 

and  beat  a  threail,  aa  is  luually  the  method.  Sihiu 
as  the  thread  is  defined,  he  puts  in  .1  chaser  IkHvinj; 
perhaps  six,  eight  or  ten  thrcnJii,  each  tit  them  s 
cutter — that  is,  each  of  them,  left  shsrp  at  the  tiip, 
iquarely  along  the  threiid,  tho  after 

leading 

'■ —  hnal  finish  he  puts  u. 
or  forward  tuoth  of 


teeth  outting  or  scraping  something  moie  thau  the 
leading  tooth.     The  chucr  forms  tha  thread,  but 
■basing  tool  only  the 


first  t-Ki 

duced,  by  the  following  teeth  of  the  chaser,  which 
have  a  bearing  on  six,  eight,  or  more  teeth  sinjul- 
tancoualy.  Perhaps  bii  theory  is  faoltjr,  but  it  has 
been  proved  by   eiperimont  and  prautioo  that  he 

of  acre ff-th reading. 
Dead   Blaok    for   Optical  Inatmnianta. — 

Those  who  ore  the  possessors  of  optical  instra- 
ents  have,  at  same  time  or  other,  been  in  need  of 
-dead  black"  paint  or  vami:ih  for  hnss  work. 


The  f<illo<i 


.Siitisfucbir 


uto  any  smooth,  sholtuw  dii^,  auoh  as  a  saucer 
or  small  batter  plate,  odd  a  little  gold  size,  and 
thoroughly  mix  tho  two  logcclicr.  Juat  enough 
S-\'i  size  should  be  used  to  hold  tho  lanipblauk 
t'lgether:  nlH>ut  three  drupi^  uf  Kur.h  site  as  may  )>r 
had  liv  dii)pine  the  point  of  a  lead  pencil  al)i>nt 
halt  im  inuh  iuUi  tho  gold  size  will  l.e  found  right 
for  the  »bovc  quantity  of  himpbla^^k  ;  it  shoula  bi' 
iiddeil  a  drop  at  a  time,  however.  ,Vf  Lcr  the  lamp- 
black and  siu  are  thoroughly  idixhI  and  wurkcil. 
add  twenty-four  drops  ot  turpentine,  and  again 
mix  and  work.  It  is  then  ready  fur  uie,  .^ppl^' 
it  Ihin  with  ■  oamel's  hair  bruKh,  and  when  it  Ij> 
thoignfUy  dry  the  articles  will  have  as  fine  a  deiid 
Uook    11    thi^  did  when    they    came  from    the 


Ailaaj.ir^ua£arA.f[c,j 

•«•  Hat.let  lit  fanlita'r 

lutlnall  otter  .iH,j'-:U; 

RECKONING  LONOITTrSBS  FBOK  THB 
PBIME     UBBIDIAN  — IN      "  If  BDIO  " 
PEBIODLOSISSIKITB    IBI8  — P&OPOB- 
TION   Of    POCITS    TO    APBBTUBB  TS 
AN   AOHBOHATIC  0BJBCT-ai.A8S— A 
TA.TKST     ABTJ  SB—THE      LITBSPOOL 
ABTBONOUIOAI.  SOCIETY. 
[2Jil5.]— I.v  .in  ;,rticle  in  the  Sl/>nJ/irJ  otthe 
rilst  nit.  on  the  "  .^cicnce  ot  the  Yc;ir,'  the  follow- 
ing lentencp  iK^cura  apropos  ot  the  Intoriiatiiiual 
Prime  Meridian  Conference  at  Washington  on  Oct. 
I,  18M:— 

"  It  was  al«o  rcMilvcd  to  count  limgiludes,  not 
east  or  west  'it  thta  meridian,  but  eontinuun!'l]r 
roimd  tho  circle  In  one  direction,  from  V  to  Silir, 
going  in  a  westirly  ciurie." 

Can  any  broih«r  reader  inform  me  upon  what 
authority  this  i-utement  is  made?  Hccauae  in  on 
oBleial  report  ••{  the  Cdnterencc  now  lying  hetore 
me  1  find  th:it  Iie>.,ln1i.>n  IIL  "  That  from  thia 
meridian  1ungiii:dc  ohall  be  counted  in  two  diree- 
tioni  up  t»  litn'.  c;;tt  longitude  being  plus  and 
west  longitade  minun,"  was  carried  by  14  vote"  to 
5,  six  deleEates  ^ibst.iining  from  voting  altogether. 
I  have  lie£ire  given  e^iircrsinn  in  these  colnmns 
to  my  opinion  of  the  ^roitt  ailvantages  which  woold 
accrue  from  r<'<~k'inln(,'  longitude  right  ronnd  the 
aiiO°  of  tho  enrth'i  <:irL-!inif crenel-  fletter  •J:i4lil, 
Vol.  XL.  p.  ITuj.  ►■)  thi:!  this  Bentini:e  I  qn.ite  boa 
rather  excited  my  rnrio^lty.  The  reckiminr 
though,  should  Ix-  in  jn  Siibterly  a 
direction. 


SS5 


..„-..,  -  hicb  appeal* 
nade  the  previous  <|D0- 
tation,  and  which  I  .''';iife'>s  I  read  with  iinetre 
delight  1— 

"  Psychical  Rcsi-'ari-h"  i.i  very  mueh  where  it 
was  laityear,  exct'pt  that  >ine  useful  result  of  the 
investigation  undertuken  by  tho  Soi'icty  for  Ita 
advaneement  bus  been  'o  nut  tu  utter  rout  the 
Tbeosnphieal  deln.-<i>m — ^hclast  part  uf  tfaejuonul 


ling  thi;  miwt  conelusivo  pru  ._ „ — 

Ulavutsky  tt-tvUij:  pla>-e<l  tlio  part  the  was  always 

■    '   •    '      ■  -  ^t^ dupes." 

tiai  iMen  delected,  ci 


suapeetoiot  uliv 

Medium  after , 

minating  with  tlie  ignomiuiuus  exposure  at  Min 
Florrie  Cook  by  Kir  (Icurgc  Sitwell  ^ind  Herr  vun 
But*  ;  and  no«-.  if  we  may  believe  the  chronlrler, 
the  orch-priesttts  .f  ;hii«e  unfortunate  lunatics, 
tho  ■•  Theosophist* "'  bin  h(*n  found  to  be  as  mere 
vulgar  a  cheat  a>  nny«f  them.  I  woniUrhow  poor 
Mr.  »innett  fet-ls  now  that  his  idol  has  lomLlcd 
down  into  them  mi, ' 

There  is  one  ai'ntmee  in  th?  letter  ifiilWjuf 
'■rrisniatique''oii]i.:itii)  which  i  should  like  tosce 
sot  np  in  the  »;inie  t.Vpe  BI  ■ 
"The  proportion  ■•'  '  ■'" 


It  is  this: 

uf  fuoallriigth  tc  lilLiif 

aperture  IS  the  '  real  bent '  for  astrunumieal  o.g.'a." 

I  cuneatly  wn-t  th.it  |ie>i|ile  who  grow  crasy  over 
"  Dumpies"  with  ;ill  the  evils  attrmlaiit  on  aberra- 
tion, spherical  iiiid  vbroiiiatii!,  the  npcessity  for 
deep  eye-piL'['inii.  ic.  will  )HiniIcr  thvae  words  of 
true  wisdom  and  tir-til  by  ihem. 

I  am  very  ghif  1 1  >«-<■  that  a  cuiumittee.  con- 
siating  of  the  lUi  Sidicitor-^Ieneral,  the  Kirl  of 
Crawford  and  Balcatref,  and  the  Itaron  Jlenry  de 
Woime.  M.P..  h:i!i  bc«n  apiHiiiited  by  the  D«ai4  of 
Trade  to  inquire  inbi  the  ituties,  orgMiisatiun,  and 
srrangemeniK  of  tlie  Psteul  (llHoe.  Xiitalily  do  I 
hope  that  lli  .t  trne  >:ndent  of  rcienee  and 
lughlr  i>r„ -li.^il  m,in  of  I.urjukss,  l«ml  fraw- 
will  'addr.-r  iiin^velf  ti<  the  discovery  <if  the 
ler  hi  whii^li  ]<.i'.i'nt<i  arc  granted  fur  thingi 
jd  as  tho  hill-."  and  known  til  cvcrybiKly,  [ 
not  travel  out  .if  -Jivculnmliaof  thcHiXaLIBU 
Mei'uasic  for  na  illnitntlun  uf  this,  inaamnch 
we  learned  at  the  iH-glnainf  of  last  year  from 
Jnvicta"  (letkr  SartOD,  A'.J.  XL.p.-lt<t)  thaf-a 
leading  Liver[>iiijl  Hmi''  had  "piMitivvIy  token  oat 

II  patent  A>c  a  double  ring  uf  figures,  wheraliy  we 
gel  13  under  the  usual  I,  and  31  under  the  w«U>- 


402 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE  :  No.  1,086. 


Jam.  15,  1888. 


knoim  t!,''  the  tud  beiii{^  that  this  arrRiigeinent 
hid  preTiaiulj  been  doBsribed  gome  jeiri  igo  on 
seroral  occuiont,  in  these  very  paces,  fur  eiBmnle, 
by  Dr.  BlKklocli  {letter  18527,  Vol,  XXXlIl. 
p,  89),  uid  other  oonenpondenti  before  him. 

Taking,  u  I  have  done  ah  inirio  a  warm  iatereit 
in  the  progiau  of  the  Lirerpool  Astronomical 
Society,   Ileam  with  rr—    --' 


^ETCt.  and  something  like 

h.  (Jaef,  one  of  it»  vioe- 

ils  Special  Observer,  is  abont  to 


ooietv  w 


tod   of  t. 


thcs< 


offlcei 


the 


Rer.  T.  B.  Bipin ;  an  I  I  further  hear,  though 
1  am  loath  to  Wl.eve  it,  that  Mr.  W.  H. 
Franlu  has  Beceded  from  the  Societv.  Finallv, 
its  quondam  indoUtigablo  officer.  !«r.  W.  fl. 
Davies,  appears  tii  have  tetirerl  from  tlio  aecre- 
tuyahip,  and  a  gentleman  named  Appleton  to 
reign  in  hi»  atiiud.  Now.  it  was  to  Bnch  men  aa 
theae  and  t^ieir  peers  th.-it  the  Liverpool  Aslro- 
nomical  S^iulety  oired  its  incention ;  nad  it  was 
their  fu'tering  care,  and  hard,  honest,  personal 
, — ''-"-—'''■■■«  thepositi 


in  the  s( 


cbulexal 


ivery 


,- a  little 

anaioua  abnnt  ita  future,  and  it  therefore  aoema  to 
me  to  be  urgently  neeeHsary  that  the  ntmoat  care 
should  lie  taken  in  filling  the  vacanciea  so  unfor- 
tmialcly  created  vith  men  at  imce  eiimpotcnt  and 
villiag  to  prcacrve  thiim)  traditiiius  by  which  the 
3iMiiety  ban  attained  iia  preicnt  poajtion  of  nseful* 
noii  and  authority.  1  shall  look  forward  both 
anilonsly  and  curitiusly  for  the  next  liat  uf  officers 
.  and  eiinni-il.  In.-tiluteil  orJgin.Oly  an  a  local  aaao- 
oiation,  it  has  Icngtbenedits  conlsand  strengthened 
Ita  stakes  nntil  it  miir  emliraces  among  ita  liat  of 
meaiheri  names  uf  amatoiirs  m  all  parti  of  the 
kiugiloni.  Th.it  it  should  lose  tliis  cath>ili(! 
character  and  rcverl  to  a  mere  limited  mriety 
compiHcd  o(  dwelliTs  in  the  eitv  whence  it  takca 
ita  name,  wnald  be  «iiui.lv  dejilnrable.  an.l  a  dis- 
tinct IiK'  ti>  a!<troiic>iniL-al  science  in  Great  Dritain. 
''  L.  S."  (query  iiH.'iJiS,  p.  ;i!in)  appears  lo  imagine 
that  the  vailoiis  rocky  strata  have  been  depoMtcd 


hnrininlally  i 


md  thu  ^lobe  like  the  i> 


illyr.. „ .... 

id  luTC  remained  unilisturbed  aince.  The 
ie»l  tuet  is,  though,  that  in  a  large  ymp^'tinn  of 
caaca  they  have  been  ao  highly  inclined  or  tilted 
Uiat  we  ]wsa  over  their  C'lfltf.  and  niit  their  legiti- 
mate surface  at  all.  By  the  "  thickness  of 
atratum,"  ^eologials  moan  the  dejitli  between  itH 
two  bounding  surfacea.a  quantity  mcasarable  with 
comparatively  little  diffienlly  wbea  we  view  the 
strata  edgeways. 

As.  for  the  first  time  lince  the  establishment  of 
the  Royal  .\atronoinic.il  Society,  the  Fellows  o 
large  will — or  may  if  the^v  choose — be  enabled  thi 
year  to  hove  a  voice  in  the  election  <il  their 
officers  and  conueil,  I  hare  thought  it  might  b 
not  uninteresting  to  compile  in  a  tabular  tiinn 
few  inatrn.nive  statistics  of  the  siTviet-a  rendered 
by  the  gentlemen  who  have  condescended  to 
giivem  ua  during  the  paft  year.  It  may  cmblc 
rellows  in  diatant  pnrti  of  the  country  to  de<:idc 
how  far  certain  of  tliem  are  deserving  of  support 
in  the  election  wliii'h  will  take  place  ntit  month. 


lard  with  two  each.  Agmin^  the  paper  with 
I  have  credited  Hr.  Christii  was  iMlly  Hr. 
Maunders  work;  "  communicated  by  "  the  present 
ronomer  Royal.  I  think  it  only  right  that  the 
lows  of  the  Society  should  see  the  de  haut 
)af  way  in  which  they  are  treated  in  the  matter 
Dmmunications  bymany  of  the  gentry  who  have 
ang  elected  and  re-elected  t^emaelvei.  Kotably 
the  poaaessors  of  that  (moat  dubious)  "dignity," 
Pellowship  of  the  Royal  Society,  offenders  in 
t  respect.     If   ever  they  have   anything  worth 

imnnicating.  itpreaumAhlygaes  tu  the  ouieraide 

of  the  Quadrangle  at  BurlingMu  House;  assuredly 
it  never  reaches  the   Royal   Astronomical  Society, 
To  dine  at  the  Club,   and  to   annoy  and  interrupt 
~  e  merely  scientific  Fellows  by  coming  in,  moreur 
IS  noi.'ily,  when  the  business  is  about  one  quarter 
er  at  tbc  evening  meetings,  they  appear  to  regard 
-quifesufficient honour  done  to  the  Society.     It 
for  the  Fellows  generally  to  say  whether  they 
issess  as  low  a  view  of  its  dignity  themselrca, 
I  bear  that  the  MM,  Paul  and  Prosper  Henry  have 
nt — or  arc  immediately  about  to  send — specimens 
their    Tnarvellous    photographs    of   the    planet 
•Saturn  to  this  country.    Might  I  venture  to  sug- 
gest tu  them  that  one  copy,  on  a  aufficiently  large 
scale,  should  be  present*^  to  Dr.  Hind,  the  auper- 
'   '      lent  of  our  English  ya,:iical  Almanar,   as  a 
>  of  correcting    the  very  eccentric  relative 
irions  of  the  Satnmian  system  which  annually 
r  in  that  work  ?     We  are  wholly  dependent 
upim  our  French  and  American  coi/rfrtt  for  any 
>jid  every    correction    that   ia  ever  made   in   its 

A  Fellow  of  the  BotkI  Autronoiiitoftl  Boclaty. 

THE  NXW  BBOOKB  COMET. 

"lilfi.]— Last  Saturday  evening,  Dec.  enth.  it 
wa'a  my  privilege  to  discover  another  new  comet. 
It  was  also  iudepcndeutlj  iilucrved  br  Barnard,  of 
Xasbville.  on  the  fullowinR  evening.  Dec.  :;7th.  At 
the  time  of  mv  discovery  the  comet  wa»  about  6' 
southward  of  Altair.  It  ia  qnite  a  bright  te!e- 
-  ijiie  ci'met — brighter  and  apparently  larger  than 
p  one  found  by  me  in  AuEuat  of  the  present 
,.iar — with  a  conspjcuona  condensation,  eccentric 
to  the  coioa.  It  may  be  obaervi-d  with  telescopes 
"ISin.  or  4in,  aperture.  Its  elements  and  orbits 
ivc  not  yet  been  compated. 

WlUlam  A.  Brooks. 
Red  Honse  Observatorr,  Phelps,  N,Y, 


•JIT,]— THTScvening,  whilst  observnigSatar 
my  liin,  Oalver  mirror,  1  turned  the  teleaeoi 

mil^  to  the  planet,  and  after  a  little  oarefi 
inising,  found  an  additional  n^uei  tu  tl 
will-known  13  mag.  at  80'.  The  aeoompAnyir 
diagram  show*  the  position   of  the  second   cun 


Celeatial  Objeoti"  Ui»t  It  faaa  been  iMai  wilhlw 
ban  a  Sin.  (.pertnra,  and  vst  wu  inniiUe  in  Ot 
.lin.achromatioatCopenhagen.  It appwi* alaia 
as  if  the  Inabre  of  the  nebnla  vBTieaiCT  tkat  iB 
risibility  depends  on  the  elate  of  the  abnoc^n. 
iiceptionally  dear  wektliei  and  abaencr  rf  ■«»- 
ight  being  eaaential  to  iU  viaibility.  1  Ikak. 
mm  what  I  saw  (and  I  formed  the  opIniaD  mde- 
landently),  that  the  ■tatnnent  in  "5»<Miil 
eete''that  "     "     " 


11  some  of    onr  Mtronomical   remden  k^ 
confirm?    Any  note*,   I   sim   anre,  would  be  U- 
terestiog  and  useful. 
Forest  Gate,  Jan.  6. 


THB  VASIABIiE  STAS    B  I  IS  IiBPOUt. 

of  Belfi 
refer™.. 
Leporia.-  Thia  le<I  me  to  refer  to  Ea; 
ID  booka,  and  to  the  back  nnmben  of  tbe 
Ekglibh  HechASIC.  I  firnt  called  attentioi 
o  the  atar  in  "Onra"  of  Feb.  ii,  ISTB.  Tim 
ivoked  an  interesting  letter  from  Mr.  Gore.  On^ 
0  a  misprint  in  my  letter,  where  aeconda  of  aa 
are  printed  for  secouila  of  time,  lit.  Gmr  bat  ban 
misled,  and  mixed  up  the  obeervationa  oftheBB 
P  I  Leporia  with  the  atar  N,  of  it.  Wcortalwi 
■  -  Tooat  refer  to  the  fint,  and  not  tit 
ese.  The  pauage  in  Mr,  Gore's  Irttff 
yted.  It  nma  :  "  In  January,  IBTT,  it 
(the  north  atar  of  the  two)  seemed  to  me  aln«: 
7m,  witi  3in.  refraolor.  On  the  ume  oecaaim  I 
noticed     another    orange    st&r    Cm.    ■    little  iia- 

ince  P   1  Leporia.      Evidently  the '-  " 

-jallytheatarKo.  12  at  my  li-*   "' 
The  mistake  ia  repeated  '     ' ' 


t  of  FeK«.lW. 


le  of    Buapectcd  variahlet   II 

bee  of  tbc  Hairard  Phototarar, 

a   kirtd  of  fatality  attmliaf 

of  thia  star,  for  even  in  Bfrmingttm 

Professor  Pickering  shows,  t£at  ■ 

_ ._  R.A.  of  28b.    too  much,  and   the  if- 

clination  iat  too  fuaaatb.  As  M  r,  Ward  is  naa.'jt 
to  send  you  the  obaervations  of  this  star  he  ndl 
have  found,  he  has  aaked  me  to  do  ao.  The  fclk'- 
ingare  all  that  we  I ' 


KOT 


Hi.  Dunkin  

PrjfesBir  A.i.imH 

Professor  Cavlev  

Dr.  Dvla  Hui'  

Ur,  Klone  

Mr.Ci«min.in 

Hr.  K«.ibLl    

Coliin^l  Tu|tmiin  

Dr.  Huggin* 

Captain  Abney 

SirC.  B.  Airy  

Hr.  Rand  Capruu 

Ur.  Cliri.tii-  

Hr.  Downing    


rked  with  a  -t)  with 
le  anyone  lo  pick  it  up 
iituteilptical  means.    I 


ni.'n  (which  I  have  marked 

fficient  accuracy,  to  enable 

clear  weather  with  adequate iptical 

tini.itcd    the    magnilode  to  be   M — 1.  ,  .. 

iviims  with  a  power  of  oW,  especially  when  the 
primary  was  kept  .mlot  the  field.  Will  Mr.Sodler 
kindlv  sav  if  III!*  star  has  been  noticed  before,  a! 
I  find  no'mcntion  of  it  in  "Celestial  Objects'"? 

1  iiave  to  thank  those  correspondents  who  have 
iu  re-ponse  to  my  remarks  calling  attention  to  tht 
"llenipc  nebula,"  sent  ns  their  notes  on  the  same 
On  scveml  occasions  aince  I  wrote  I  have  looked 
at  the  Pleiade.-,  but  had  not  once  succeeded  in 
seeing  anything  of  the  nature  of  a  nebnla.  and  was 
beginning  to  think  with  Pnifcseor  Pritcbard  that 

however,  the  a 


night. 


innally '  cle; 


;   I  s 


'    the 


St  dt»ti 


With  rctfanl  ti>  the  above  table.  I  wonld  piiint 
out  that  It  has  reference  tii  the  twelve  months  just 
cimclndal.  Had  1  made  it  comprisrthe  beginning 
ofthcMWi-n  in  Xoveralier.  ItWl,  Mr.  Stone  and 
Colonel  Tupman  must  each  have  been  crciliti^  with 
another  paper,  and  Mr.  Common  and  Profesur 


th'^telescopc,  armedwitha  low  power, 

wa»  turned  on  the  Pleiades.  So  obvious  was  it  that ' 
,-anmi1  understand  how  its  cAistence  could  hnv 
craped  the  notice  of  the  Oxford  obaervers  durin; 
the  whole  time  their  attention  was  devote 
tu  the  star!  in  this  gronp,  more  e.^pecially 
a<  Die  two  large  telescopes  they  used  were  but  a 
fraction  of  an  iscb  larger  in  aperture  than  mine.  least  ti 
The  late  luneuted  Prebendar)-  Webb  ttate*  in' of  the 


Bradlev. 

Beuol. 
Beescl. 
Wtutiealey. 

Webb  (unpaUliM 

Swiler. 
Ward. 
■Ward, 
Wiimeek*. 
Webb  ( unpdbW 

ob«crvatia]'> 
Gore. 
Kspin. 


07 

Dec. 

Jan,  13 

5-6 

.^■« 

Dm,  33 

&■}-; 

Feb.  5 

Sov.  17 

^,*-> 

Feb.G 

7-7  (?) 

Duner. 

Jan.u 

Ward. 

fi-7 

Espin. 

Jan.  2 

i.-,.i 

Burton's  ahservatioD.Ba  given  iu  Biniuii(kat 
Catalogue,  waa  probably  in  January  m4,  u  » 
Webb  in  his  observation  book  call*  it  "Batmi 
Ruby  on  Feb.  4.  I  eitamined  the  re|i«« 
1  Leporis  with  a  Bin.  refractor  (the  171  W 
snowed  up)  on  Jan.  <1.  Beaidea  B  I  1«  I  M" 
star  still  further  t>-  and  further  :(„  and  ahiril^ 
It  is  Lalnndo  ll7ia,  the  magnitude  rf,™ 
according  to  Gould,  is  7'-l.  The  Sin.  •k"™''? 
of  nliout  the  same  magnitude  S.  of  i  I^^ 
which  must  be  the  one  referred  to  by  Soj*" 


It  wasdcicribed  by  D'Arreatin  "A.H."I^ 
yellowish  magnificent  spacbiim,    ISL  toT 
about  equally  preciM  aaparation  of  ■&  bt 
bands.    Dune'r,  SlatDsMttliM'  'MT  — *' 
R,  1882. 7-7  mag.,  bandi  B«- 
leait  from  1  to  S  IndMri 
npvlttell 


UiaLiaH  JIBOHAMIO  IND  WOBLD  OF  BOIBKOE :  Ho.  1,086. 


JAS.  U,Ui6 


the  flgim  is  a  dUgrRm,  there  ue  no  mstalllo 
swton  nor  brnahca,  bnl  in  every  othef  respeot 
■imiltT  to  the  modem  maohine.  Camhi  are  put  in 
the  plsM  of  the  braabea,  the  two  upper  combs  mav 
be  oonnectPd,  and  the  two  under  oumba  connected, 
or  they  may  be  connected  on  in  the  now  UBunl  way 
(when  braabea  lire  niiod  they  may  be  connected 
tilao  In  either  way).  In  our  dinarara  the  oirole  re- 
Dreoonte  (ba  circnmfercnca  of  both  pluteB,  the 
dotted  ligna  belnng  to  the  back  plnle,  and  the 
oOnT  to  (be  front.  A,  B,  C,  and  D  are  Chepoaitions 
of  the  com^,  which  wo  may,  for  the  loke  of 
siroplioity,  conaidcr  a>  of  one  |K>int  coch. 

We  will  soppiMe  that  thia  machine  is  to  be  primed 
or  iriTen  it«  initiaJ  charge  A.  We  place  a  charged 
Iiody,  oay  a    ponitively  electrified    piece  of  glai 


near  the  front  plate  and  opposi' 


a  condnoting 


Elates  of  glau,  and  a  charge  irf  -  electricity  is 
deposited  on  the  point  tonchnl,  hut  the  charge  on 
the  back  plato,  moving  oa  it  does  towaide  D,  when 
it  reachei  D  suti  in  the  aame  way  an  the  point  of 
the  front  glass  tonched  by  D,  and  the  front  plate 
moving  towards  A  with  ite  cbarsc,  repcatg  the 
Operation  at  A.  Itwiil  he  noticed  also  thnt  A  lieing 
eonnected  with  C,  the  latter  miint  tend  to  he 
IiosiliTdy  charged,  and  for  a  similar  reason  B 
-tend  to  become  negatively  charged,  aad  thus  the 
■leatrification  of  the  whole  ia  completed.  It  will 
"be  noted  that  once  started  these  iuturcbanges  are 
coatinoous.  Now  as  to  the  qnestion  whcnoe  the 
liie  of  electriScstion  from  the  small  initial  L'barge. 
It  might  be  supposed  the  charge  Rould  gradmdly 
die  out,  but  bearing  in  mind  wEat  boa  been  said  uf 
induction,  it  will  be  noticed  that  nt  either  of  the 
oombi,  say  D.  there  is  a  largo  indneing  surface 
opposed  (1  here  ossBmc  that  Ihavcalino  of  pointa, 
a  oomb,  D  B),  the  hack  plate.  That  (lortion,  how- 
ever, of  the  back  plate  on  the  left  of  the  line  U  E 
'being  in  its  bound  tone,  does  not  act  on  Iho  ciimb; 
hnt  not  only  dooa  the  line  of  charged  surface 
immediately  opposed  Ui  the  ccmb  act  inductively 


on  the  glass  under  the  comb,  but  a  eonsideraliLc 
ores  in  advance  of  this  line,  towards  C,  because  the 
■urfaees  between  C  and  D  arc  butli  charged  nf 
similar  and  therefore  free  electricity.  The  eloclrii 
density,  therefore,  00  the  line  nt  glass  under  thi 
oomb  is  miirh  greater  thnn  that  on  the  inducing 

Ste.  But  from  the  rotation  uf  the  plates  thu 
n — or  these  line*,  as  they  are  anccessively  pro- 
daeed,  are  dragged  within  the  bound  lone, 
electricity  meeting  ioopp-isitiipnasorfaoeainiilHrly 
niied  in  charge,  but,  of  course,  opposite  name. 
Being  bonnd  freiinced  to  nearly  lero  potential  1  the 
electricity  ia  held  till  freed  nt'A,  where  the  p1at« 
performs  the  aanic  dflice  for  the  back jilate,  raising 
ita  eleotrification  in  the  same  wnv.    This  exalting 

prOCeSB  of    cor .:.i.i-.  t:—-.  -t!  — ._..-._ 

la  reached.    I  .^..j  ....... ...... 

why  the  plotes  may  he  rem_   ,_ „ 

tuDce  from  c.-K'h  i>tber  than  is  actnnlly 
without  appiirently  much  1i»s  in  cf 
becanae  the  mc:in  diatanoe  of  the  induci 
from  the  line  i>n  nliicb  the  induced  charge  rests  i» 
not  in  the  same  proportion  oa  the  distance  of  the 
plates,  but  much  lc«.  Another  reason  ii  that  di 
inerosaed  diatmce  prevents  somewhat  the  effect  of 
the  tendenev  to  mter\'hange  electricities  between  t 
inner  surfaces  of  the  plates.  What  has  been  si 
of  A  and  B  may  be  said  of  C  and  D. 

I  need  niit  refer  to  the  combs  leading  eli 
tricity  from  the  michine,  at  they  in  no  w 
influence  the  cycle  i.if  changes  I  have  mentinnL  _ 
u  this  has  alw.tys  Vcn  completed  bv  the  plates 
before  arrivingal  Ihe^r.  combs.  If  while  in  aetion 
one  of  the  nids  ivilh  its  comljs  B  D  be  removed, 
the  cllecting  ■  ■- 

ofRee.    Indiwi,  .,   . 

were  only  f»nr  cumlia,  two  of  them  doing  doable 

Sovr,  with  regard  to  the  aulnlitation  of  bnuli 
fur  comb;  and  the  u<e  uf  nii'tallic  sctton  on  t! 
[d:;t«.    Tb.'se    are    simplv  to  pnimrile   the  wlf- 


with  tl»t  of  tba  odmb,  bat  the  iabstitntion  bu  (wo 
advantages  (and  aome  dlsadvantues). 

Fintly,  the  bmihss  touch  the  plat«a,  an  ar- 
raiigement  not  practically  attainaule  with  the 
jtiil  points  of  (he  oomb,  and  are,  therefore,  in 
the  best  position  for  the  eSective  effort  of  a  omall 

litial  charge. 

Secondly,  with  reference  to  the  initial  charge. 
1  will  not  sa;  that  the  initial  charge  is  aJicayt 
given  in  this  wsy;  but  I  say  that  even  if  there 
were  no  other  cause  than  the  rubbing  of  the 
brushes,  the  wander  would  be  that  the  machine 
would  not  become  excited,  assuming  that  the 
multiplying  of  a  small  charge  would  take  place  as 
I  have  pointed  out.  bccauaa  it  is  praoCicolly  im- 
poiaible  to  arrange  the  machine  so  symtnttriually 
that  all  the  brushes  should  i.reaa  equally— that  all 

IS  of  the  poin 

They  .   , 

have  ahown  not  nccesaarily )  favour  the  self-exoiting 
prooesi.  They  extend  the  electrification  over  the 
plate,  virtually  increasing  the  siie  uf  the  brushes, 
when  they  touch,  and  when  one  is  acting  as  inducer 
to  glass  opposed  it  gives  a  greater  charge,  because 
the  electricity  in  the  conducting  sector  din  accumu- 
late under  the  puint  or  part  touched  by  the  bniitb, 
—  ^   therefore   condense   there   a  greater   charge. 

.e  are  several  other  interesting  intemetions  ; 

but  I  have  given  merely  the  broad  principle,  my 
own  time  and  the  space  of  "  Onn  forbidding 
more.  It  ia  a  misUke  to  think  that  the  tinfoil 
sectors  are  the  principal  agents  or  carrien  of  elec- 
tricity in  the  machine;  and  it  will  be  nuticed  by 
his  theory  the  machine  would  not  out  with  sectors 
lone  (carried,  we  will  suppose,  by  a  central  disc  of 

jon-cotidaoting  material)  kii(im  these  soctot 

made  large  enough  to  ovi-rlap — 1.«,,  that  one  —.-^-j^ 
—I  one  plane  would  be  able  to  overlap  part  of  two 
1  the  other. 

The   sparks  from   the    tinfoU  sector!   

:em  strongest ;  but  this  is  simply  an  cllect  <d 
mdcnsation  due  to  the  complete  driinsge  uf 
a  large  area  from   the  couducting      '  '  " 


by  thia  theory. 

In  the  '.rdmary  Uolti  bnth  sarfaces  of  tbe  re- 
volving plate  are  used  j  tbe  inner  surface  feeds  the 
turoi  or  inducing  surfacea  by  a  special  pro- 
1 ;  whUe  in  the  Vosa  tlie  front  surface  is  only 
Theso,  however,  I  would  return  to  again  if 
th'>iig]it  dcsir[il>Ie. 
Swansea.  A.  B.  HoUaon. 

THE  WIMSHFBST  INFLUENCE 

ICACHINB. 

[3023S.1— As  a  science  teacher.  I  must  ever  bt 

:atefnl  to  Hr.   Wimsburst  for  his  machine.    Foi 

avelling  lecturers,  the  form  with  ebonite  plates 

must  useful.    There  ia  no  fear  of  hreakap        ' 

msequent  worry,  whilst  the  weight  and  »ii 

loonsidcrable.      One  that  I  have  is  only  used  for 

le  night  a  week,  and  always  remains   charged 

from  week  to  week.    If  wetted  by  a  shower  of  rain 

it  need  only  be   rubbed  lightly  over  vith  a  cloth. 

when  it  will  work  even  though  streaks  .if  wet  b( 

upon  it.   Khouite 


arpmg 


[te  plates  should  nut  be  wamct 


TSB  OTTO  BICTOLB. 

i-'i4.]— As  a  hint  to  "South  Australia 
beg  to  say  that  I  have  heard  it  stated  by  one  who 
had  tried  the  Otto,  the  drawback  to  it  is  ita 
tendency  to  go  to  the  right  or  left  when  one  whee' 
*    on  rougher  ground  than  tlie  other.      W.B.K. 

[IMidJi—THRKE  have  been  so  many  discnesion: 
...1  the  ntto  bicvcle  in  varimia  papers,  includin| 
the  KSdLlSli  ilKfllANlC,  that  it  is  surprisini 
"South  Australian  Bicyclist"  hne  nut  eom< 

B  one  uf  them.     Since  his  first  inquiry,  the 

Otto  Company  have  perfected  a  new  pattern  of 
Otto,  and  It  is  not  likely  that  any  more  of  the  pre- 
sent machines  will  be  made.  They  are,  however, 
very  eHective  in  the  hands  of  experienced  riders, 

but  are  not  always  to  be  recommended  for  41 

who  are  not  clever  at  learning  new  things,  or 

are  qnite  destitute  of  mechanical  Imowledge.  They 
are  andoubtedly  good  for  rough  roads,  through 
having  Inrge  wheels,  and  malting  only  two  tracks. 
and  in  any  case  uf  ejectment  the  footctrsps  i 
cuase  of  danger  unless  the  rider  ia  very  careless. 
In  my  four  years'  rijing  I  have  never  fallen  on  ray 
face  nor  hurt  myself  in  any  way.  The  Otto  in  also 
as  fast  a  machine  as  almost  anyone  can  desire, 
tbiiagh  ita  true  rolne  lief  rather  in  ita  suitability 
for  touring,  and  such  rongh  work,  as  it  is  very 
strung.  Ita  weak  point  is  its  system  of  combined 
ilriving  and  sti>ering ;  lint  if  properly  ndjnated 
this  need  lie  bnt  little  trou'ile.  ixcept  to  learners, 
Mimo  of  whom  take  a  long  lime  to  got  into  ita 


peculiaritiu.    The  baUnce  takea  no  time  te  Icun 
an  hour  or  two  at  movt. 

I  have  seen  the  sample  machine  ot  the  an 
pattern,  and  should  oertainly  advia*  "Soelli 
Australian  Bicynlist"  to  wait  antjl  it  ii  pmii 
the  market.  It  baa  been  designed  to  ovenime  ihr 
diffionlty  of  learning  t-  ■  — 
which  is  the  bote  noiro 

pattern.     It  is  certainly  a  „ — .,  .  . 

■'le  matter  of  having  a  centnJ  chain,  thntdnraf 
)th  wheels  absolutely  eanally,  wheteaa  in  tbe 
■esent  pattern  one  wheel  ia  aJtemately  dmt« 
ither  harder  than  the  other,  canihig  the  mwtia 
I  take  a  slightly  wavy  oourae,  »iid  watting  a  ru- 
in amount  of  power.  In  tlii«  particular  tnrj:.^ 
ive  moved  ahead  of  the  Otto  np  to  the  prntW. 
^i  the  altered  method  of  driving  ad^ipted  ^n  At 
new  Otto  will  increase  iU  speed,  I  shooW  think, 
quite  two  miles  an  hour.  A  good  rider  oa  tin 
prcaent  pattern  can  keep  np  twelve  miles  sab-* 
-[  a  smooth  road. 
I  shall  myself  welcome  the  advent  of  i  gvJ 
v^ntral-ehain  driven  Otto,  no  matter  bywh-uaiii- 
troduoed,  aa  a  great  atep  towards  that  muhai 
taking  a  leading  place  among  cycles,  and  wbid 
the  present  pattern  baa  failed  to  do,  though  I  ihill 
part  with  my  uld  machine  with  regret,  as  it  hi* 
already  carried  me  safely  nearly  10,0U0  miles. 

Travellar. 


STAT  BI7SXB. 

[3622fiJ— I  FEEL  much  obliged  to  the  "Ps- 
vinoial  SUymaker  "  for  hja  information,  li  i3 
litters  of  fact  in  oonneotion  with  this  iahject  j* 
bysioloHically  valuable,  and  hardly  anj-thin;d<« 
I.  Ladies  will  evidently  go  on  mulring  ibit! 
waists  fine  hy  degrees  and  beantif  nlly  1<    " "" 


and  therefore  we  had  better  learn  as  much  j*  n 
in  about  the  safest  way  uf  doing  it,  and  :< 
leddle  with  oui  wives    and    daughleri  wiitud 

A  great  deal  of  such  information  nwd  to  s[>j*ir 
from  time  to  time  in  a  now  cxtini-t  periiaja. 
called  the  Enf,li.li«v.man-i  DtimetOr  MigeziM.^ 
much  of  it  was  collected  in  one  or  two  smi "  '  ^ 
which  I  have.  Unfortnnnt«ly,  it  has  no  i 
ipeet,  so  far  ai  I  know,  esecpt  ot 


'  Sta)Tnater  B  ouestion  ■ 
itays  are  required  to  bo  as  inflexible  and  it  It: 
as  be  Bays  they  are  now  by  ull  the  best-diK* 
~.^ie".  It  evidently  ia  becnnse,  aecordim  ii 
■bundaut  testimony  in  the  S.  I>.  .1/.  and  elmtH^ 
hey  have  long  been  found  the  Jiest  both  forWi 
inil  comfort,  though  they  are  Bomelimet  tlti^ 
evere  at  first,  and  resisted  by  girla  whij  aftefif 
declare  that  they  enjoy  tbe  utmoet  rompteaii 
they  can  bear  under  long  and  wide  bosks  absuli^ 

ite,"  while  that  from  weak  biiaka  ia  vervdit>;i» 
iblc.  If  the  fact  is  so— and  the  teatim«ii«  -^  ' 
,re  much  too  numerous  to  disbelieve — it  its  14 

waste  of  time  to  go  behind  it  to  discover  ctdi-fMt 
'  lut  physical  reasons  either    for  or   agaimi  ~ 

_  .  ttire  is  never  so  deceitful   iks  to  make  unkn 

SrHiDiifn(;y  pleasant  which  ia  really  injoia 
Drer>ver,  a  large,  stiff,  and  straight  bosk  cite 
the  figure  and  carriage  upright,  as  it  iJionld  H 
and  also  makes  the  waist  luok  smaller,  buth  3 
front  and  behind,  than  the  aajne  citcnmftiaB 
with  a  weak  busk.  If  they  are  now  w.im  w  Lq 
that  ladies  must  sit  upright,  ioatead  id  lollinti 
loUow-backed  chairs  which  diiulile  them  ep"* 
aake  them  round-backed,  so  much  the  better. 
I  am  astonished,  however,  at  what  he  ■;)  i 
their  thickness  and  oiuscqueDt  weight,  far  i> ) 
quite   unnecessary.      Wooden    bu<^ks,    cncta  n  * 

-'  '-■•.h   sexes  wore,   when   tight  l«a| 

il  than  now,  would  not  I*  a  qnin' 
ot  the  weight,  though  they  mnsl  l>e  raiher  liifb- 
down  the  middle.  The  concave  steel  one*  whiil 
:n,  besides  the  d<«i 


*  iani'i 


tare  seen,  besides  the  d<«criptiDn  fonnerlj  ci^ 
i  them,  are  baidly  more  than  a  qnnrtet  4  'H 
thickness  he  mentions :  and  yet  they  are  absola^ 
rigid,  and  would  resist  far  more  than  the  rtir-ni* 
attemjit  to  break  them  by  stooping  if  thev 
wide  as  they  ought  to  be  fur  oth  er  re 
ones   are  pronounced  more  plcaaai 

narrow.       For    ladies,    pmbublj    ; _.^ 

the  lower  end.  which,  of  conrae,  it  rootW 
tapering  lo  abiuit  2in,  at  the  t<.p.  it  '» 
best  width.  The  length  mnat  v^iry  with  A* 
height.  I  have  no  diiubt  that  for  ni&narv  SpoM 
they  are  best  "luite  straight  down  themiille:** 
if  any  curve  inwards  nt  the  waist  iineeilcff'' 
some  figures,  it  ia  easily  made  when  tbe  iled 
heated. 

The  largest  w,>M]en  busks  that  I  hav*  tNBt> 
man)  were  full  ilin.  wiile  and  nearly  Min.  I«g- 
fin.  thick  down  the  middle,  alightl;  mbcsi*^ 
and  more  C'.nvex  outside  than  steel  oBOk  * 
they  were  thinned  towards  the  edgss  af 
,  Thej  ate  bIbd  narrowed  to  a  k 


e  «dns  d 
tdfwaW 
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own  to  pre  VI 


t  theii 


r  working  up  or  down  nnde 
».,.  -»«..,  EitDcI.  c»vcr<Hj  witR  a,  pair  of  picceu  o 
leather  forming  n  margin  all  round,  holda  lufli 
cientlj  by  friction. 

An  I  BCD  ni>tliing  in  shop  windows  but  the  com 
mon  pair  of  tliin   rtoola  to   the    mnit  oipentivi 


bM}-*,    I  COQclu 

do  that  the  lai 

the  "itaranker"  apeikeof  aro 

n    onei;     ann 

that   Buggate   the 

Oilier    fuhion 

of    laoing    i 

front    should    not 

■t  any  rate  foi 

ority  of  peraant  wlin 

have  neither  u 

ier  and  iniclier 

«a  hi;  say.  (hi, 

[Dnernllr  liiced  close 

„  .  „.  they  would  ht  perfectly 
OTBcthfl  indeivndiint  hmlta.  The  narrow  ateola  at 
the  sides,  Inftvad  of  rnnnv  of  tho  whalebones. 
deeldedly  riBlil,  for  they  are  much  more  olas 
thon^h  stninn-or,  and  also  thinner,  aad  thoir  n-ei 
is  insignificiini,  I  do  nut  know  why  they  should 
notsupemifd.- whalolionoii  altogether.  If  eipei 
i»  any  ubjei^t,  th*y  could   be   used  any  number 


mandrel  c 


seems  dilfiunlt  to  make  st 
luch  tight  lacing  as  son 
like,  wliy  Bhould  they  m: 


lys  strong  enough 


D  mnde  douhl, 
,  which  woald 
■how  no    projection    outsider'      Or,    why    ahould 
leather  not   be  nsed,  which  I  have  been  seye    ' 
t.mes   recommended    from    tTperienCB  ?    Kothing 
Iceeps  dean  and  sweet  mi  lung,  as  ovcrvone  can  teU 
ftum  boots  aud  ihin.-«,  and  it  was  positively  den'   ' 
that  it  Is  nniilciuuintly   hot,   as   someone  had'Ci 
jectured  thiit  it   muxt,     Tiiey  were   described 
made  of  nall-dreaaed   brown  leather  in  any  au 
able  number  of  pieces,  gewti  in  diiQble  scims,  e: 
with  a    iia.  itnel  within  it,   and  a  few  mors 
necessary,  the  whole  being  wvU  stretched  wh._ 
wet  and  tuft  on  blocks  of  the  dosired  shupe,  taking 
care  espeoL-iUy  to  stretoh  the  waist.     It  will  then 
■tretch  no  mori'  under  tighter  lacing  than  the  per- 
aon  iaiido  it  euuld  bear.    Of  oonrse,  the  laee-hulei 
must  be  numerona  aa  thoy  now  are  again  in  all  the 
beiit    stays,  after  hocoiuing  much  too  ftw  in  the 
flimsy  corsets  that  eium:  into  ui-o  some  30  yi 
e  all  thought  tight-lacing  wan  dj 


and  I  euppi  • 

Will  tfie  -  EVovi       . 
u  little  mure  information  ah 
the  liwest  biuk 

0  banily 


S'lt  tight-lacing  wan  dying 
,  Ba  it  alwayii  did  before. 

_._.-.._.. 1  stjiymafcer"  kindly ^i 


tthe 


Andals 
the  ladiea  wh 

3ir  own  accounts  without 
■omr  uiscuiinc    as    uiey  go  do>vn  to  sizes  almost 
incredible  in  thoit  publiahed  letters— at  any  ra 
quite  below   what  one   ever  sees  in  pnhlio  ni 
whutenr  miy  hiive  been  the  case  in  former  timi- 
It  in  oaay  to  bclievo  thnt  dre«niakera  and  oth. 
who  apcnd  most  of  thcit  time  in  a  stoiiping  poati 
find  long  and  rigid  basics  oppres^ire,   though  vi 
weak   ones   may  be  worse.      But  they  can  easily 
wear   shorter    ones,    an    I    believe    ladies  do  for 
riding ;  and  independent  busks  can  be  changed 
>   few  miiiutcfl.     Hut  it  is   by  no  means  easy  to 

noderatand— though  I  do  not  mean  to  question  it 

can  bear  and  enjoy  being  laeeil  so  tight 

""'"'"'"  ~"m,r"'"*  ■" 

lelietter 

waists,  and  of  ton  loiik  better  in 

health  tog,  aa  aoveraJ  medical  men  wrute  to  tho 
Jr.  H.  il.  {contrary  to  the  general  opinion  of  their 
Ciafl),  and  snmetimcs  live  Ui  groat  agca,  instead  of 
dying  prematurely  aa  they  ought. 

That  ia  ihc  real  problem  of  the  '-coraot  con- 
■troversy,"  which  I  declined,  therefore,  to  go  into 
If  the  "Provincial  Staymaker,"  or  any  other  prn- 
fioient,  can  jolve  it,  by  all  means  let  him  doao.  It 
mnit  be  done  by  something  bettor  than  mere  pro- 
phecies of  evils  which  we  can  see  do  not  oomo,  or 
by  talking  about  Chinese  ladies'  onuhed  feet 
which  eanuot  walk,  iir  telling  us  that  the  waists  of 
naked  godd«ses   are   ever   so   large,  which  only 


■toys   wiU   hold   them    aiiif  yet  dance  easily  for 
faoari  and  walk  as  briskly  and  generalli'  ride  better 


I  could  not  put  the  c; 


e  difficult  t. 

a  letter 


r255i>;.]-lN-  rei 
I  Save  changed  m; 


!ply  to"F.C.,"  who  aafa  whethe 


s  to  fro: 


and  ven 


3,  I  may  say  1  am  cnuatantly  n ^ 

jMrmanenl  vertical  slide.  1  think  a>  mm 
more  of  it  than  ever,  and,  if  no  one  takes  i 
bitcnd  to  make  one  for  myself  by-and-by.  e^ 
1    again    from    the   beeinning. 


be  a  vertical  slide  under  the  ordinary  slide-rest, 
atrnyi  Tindy  and  m rer  I'li  the  icay  ;  also  allowing 
milling  cutters  the  benefit  of  the  support  of  the 
back-centre  whenever  much  overhung. 

"  P.  C."  and  others  complain  of  the  i 
the  milling    table   iu  my  doatgn   on   page  &i  at 
Vol.  XXXiX.    WeU  the  overhang  '  '     '     ' 

a^in.  about:  bnt  the  milling  table 
thick  and  Sin.  wide.    Moreover,  the 

he  about  th<.'  same  distance  from  the 
ollar,  and  is  only  supported  by 
a  round  bar.  say  Uin.  diam.,  which 
must,  of  neceasity.  lit  rather  loosely ;  surely  if 
an\'thing  gives  way.  it  will  be  the  mandic]. 

The  vertiaal  slide  miffht  be  applied  to  lathes 
baring  the  usual  Hat  bnls  ;  bitt  tJiere  would  be 
required  two  slides,  one  down  the  apron  and 

'^  ck.  to  [ 

.nsly.    This 
Bd  out  by  Mr,  Bhcrwin,  of  Bir- 
hcs  for  ^sing.    But  for  small 
lathes  the    front  sUdu   lend*    itself    beat  i 
vertical-slide  sohome. 

We  hate  bad  several  nnivcrsal  cutters  for 
illuBtr.ited,  OflbeseWenhaio'aand  Hinea' 
the  lo,ided  pulley,  which  I  think  very  important, 
particularly  whore  the  single  point  is  used.  Ir 
Uines's,  which  waa  rather  roughly  illustrated,  tht 
band  runs  stiaight  up;  however  the  instrument 
miy  be  twisted  at  tho  quadrant.  I  suppose 
Wcnham's  is  only  intended  to  work  at  a  ei 
inelination?  In  F.  Baktr'a  instrument  I  sec 
reason  why  Uie  guidc-pi 
nor  why  th^re  should 
Hini^s'a  cntter  requires  i 

ia  the  only  one  which  hag  a  slide  for  cutting  at  an 
angle,  as  when  cutting  one  side  of  a  bevel  wheel 
tiHith,     I  ho]ic  some  one  accutt'imed  to  use  tlieso 
instruments  will  have  a   won!  to  say  about  thi 
and  tell  us  what  kind  of  work  they  arc  capable 
beyond  cutting  spnr  wheels  and  anting  taps  aud 

As  "  P.  C."  haa  asked  a.  question  about  grinding 
twiit-drills,  I  give  the  plan  I  use.  1  haveasimpl. 
frame  CMrying  an  emery  wheel,  which  is  placed  it 
the  tuol-holder,  and  is  useful  for  tcueinir  np  thi 
lathe  centres.  First  I  fix  tho  twist-drill  to  be 
sharpened  in  a  chuck,  then  screw  a  bit  of  Jin. 
wood  to  the  boring  collar  support,  revolve  tlio 
I  the  wood  ;Lgain>t  it  till  the  point 
cough.  How  use  the  grinder  on  the  point 
: rill,   driving  grinder  by  tho  treadle.  --' 


^uide-pnll 
Wall's 


■ivel  round, 


drill,  aud  p 
mmestl 
>f  the 


mandrel  !iy 


yuu  take  the  drill  out  and  backi 
ig  edge  DD  the  grindatone  by  hand.  By 
using  the  grindstone  dry  you  cun  lay  the  correct 
edge  eiaatJy  along  the  face  of  the  stone.  I  fear  1 
could  not  describe  the  movement  of  the  hanils: 
c  iirst  how  much  you  have  to  revuln 
your  hand",  and  aa  ; 
inish  the  angle  the  shank  maki 


Fthei 


h  the  im 


ipon  the  heel  of  the  cutting  ed^e. 

The  wooden  support  steadies  point  against 
grinder,  the  grinder  makes  both  edges  alike  aud 
,!.__.  ^_.    __j  the  grindst-.no  relieves  the 


Itces  the  ]         ,  ^ 

iting  edge,    1  Sud  the  drills,  .__ 
will  prudnoo  two  curled  sbavioga  ai 


an  hour  you  can  grind  a  set  from  Jin.  to  lin 
ining  with  the  smallest,  and  pushing  then 
igh  the  same  hole  in  the  wooden  support. 


[3iai«.]— «F,  A,  M,"  will  think  me  nngracioua 
Dr  not  acknowledging  bis  goodness  in  noticing 
ly  original  query  on  '■Overhcada"  a  few  weeks 
50,  I  have  been  nnable  lo  reply,  but  have  watched 
-ith  interest  the  resulting  correapondence,  .ind  am 
glad  to  note  that  there  arc  evidently  more  than 
myaelf  on  the  look-out  for  a  good  overhead  gear. 
Of  the  three  forma  "  P.  A.  M.'^  sent  sketches  of,  I 
scarcely  understand  the  "  UidtEapSel "  plan; 
ems  to  rue  as  though  the  tightening  of  one 
band,  say  of  the  slide-rest,  would  result  in  the 
slackening  of  the  other — i.e.,  to  the  large  wheel. 
The  rocking  overhead,  I  mean  tho  single-pivoted 

'-cks  range  of  speed,  as  reported  at  the  time, 

scarcely  compete  for  the  "  all  round  "  over- 
hich  is  sought. 

.t  is  wanted  is  a  simple  form  of 
overhead  with    two  shafts,   and   it  is  a  qui 
whether  a  movable  pulley  or  continuous  dru 
tho  front  shaft  is  the  bist.     I   have  not  yet 
the  drimi  so  balanced  as  to  rnn  without  vibi 


and  fron 


Tho    D.II.li 


form 


1  thought  it  must  be 
^,  >gretted  that  a  dcecriptiun  could 

._..  be  given.  I  was  lucky,  however,  to  turn  up  my 
old  nnmbers  of  Faryi  ««■!  Lnlht.  and  there  it 
wai  accompanied  hy  very  good  sketches.  I  came 
to  the  conclusion,  neverlheli^aa,  that  it  was  far  too 
comidicated,  and  do  not  think  I  ahonld  ever  adopt 


overhead  shaft  is  fixed,  and  the  slack  of  th.^  cord  ia 
token  np  by  an  idle  pulley  pre.-ised  against  oue  cord. 
By  having  a  cone  pulley  on  shaft,  a  greater  range 
of  speeds  can  bo  obtamed  thuii  with  the  single 
swing  arm  ovcrlicad.  Has  anyone  experience  of 
this  ft.rm? 

With  regard  to  the  universal  cutter  '-P.  A.  M." 
presents  this  week,  I  think  thu  adjuetmont  of  the 
mitre  wheels  best  arranged  by  making  the  hole 
carrying  the  hnriiontal  shaft  elongated,  and  thus 
giving  the  tup  wheel  an  up-aad-down  adjustment. 
When  set,  it  should  bo  clamped  in  position  by 
loeknut.  A.  F.  H. 

HABD    STBBL    UAITDBBL    BBABUTOS. 


eel  bar 


e  for  lathes 


c  np- 


^astings  are  used.  There 
objection  tu  forgings.  It  seems  to  me  a  pity  that 
Bnglinb  makers  do  not  make  all  their  lathes  with 
Bteel  bearings  (hardened,  of  course).  About  80 
per  cent,  of  the  tiermao  makers  do,  aui)  it  docs  not 
add  lUs.  to  the  cost  of  the  lithe— at  leait,  not  in 
Germany.  A.  F.  BLiaksBpear. 

14,  Luttichauatrasae,  Dresden, 


SOFT  'WOOD  TUBNINO, 

[35:;;!".]— What  is 
If  South  Ban 


.tacking  me  about? 
itand  fur  the  cuimty  of  South- 
ampton, my  own  native  Douiity.  Korth  Hants  is 
surely  a  lawful  abbreviation  of  JKorthamptoiuihire, 
the  native  coontj'  of  "  M.  A.."  and  "  7  inilea  from 
Oundle  "  is  a  sulBoiont  testimony  timiy  gewraphi- 
cal  knowledge  of  King's  Clilie.  If  "  SI.  A."  is,  ai 
I  fancied.  "J.  U.  H^'^  I  wajj  bis  ^uest  when  visit- 
ing the  plnco  in  question ;  and  it  was  under  his 
ausi'ices  tliat  I  witneaaed  the  uie  of  hook  tixila 
with  which,  as  I  know,  be  became  an  adept.  Hence 
it  ia  very  unlikely  that  1  should  trav««  any  of  his 
statements,  I  have  referred  to  the  few  lines  in 
which  1  spoke  of  hook  luol'i,  and  llud  that  my 
atatoment  is  quite  correct,  and  nut  o|ipiiKd  in  any 
way  to  that  of  "  M.  A."  1  only  state  that  work 
tjxi  deep  for  the  gonge  is  done  wiUi  hook  tools. 


excellence,"   the  tools  f 


tion  in  Kings  Clirfe.  I  observe  no 


.wis) 


ing  quii 


^    .  uotu    liisiiLe,  iio',  IU  lacb,  lujj- 

thing  about  them,  I  kuLiw  they  show  the  tuol 
marks,  as  most  of  such  houk-tumi^  work  does; 
beoaiiso  it  ia  done  so  qnickly  and  cheaply  that  nice 
finish  ia  not  attempted.  But,  again,  if  iloltiapffel 
knuwa  anything  of  turning,  I  am  quite  c>i[ro)xirated 
in  saying  that  hook  touli  arc  Uocd  for  turning 
bowla,  for  on   p.  27,  Vol.  IV„  he  yives  tho  whole 

iHs,  and  also  drawings  of  the  huuk  tools  used. 

i^iunot  uodersland   ''M.  A.,"  who  appears  to 

ttacked  me  fur  some  statement  ur  otiier  which 
'cr  made  at  all.  O.  J.  L. 


OFTIOAI,, 

[aji3:il.]—0(;n  good  friend  J 


■.  Hub 


e  to  explain 
hat  when  the  vision  is  concentrated  upon  a 
object  the  limiting  shjpo  of  the  aperture 
□ot  defined  to  the  eye  iit  the  same  time, 
gentleman  has  been  gi  iolI  enough  to  give 


in  A  B  C  lesson  i 

, jtures  under  differ 

and  illumination. 


appea 


IB  of  a 


s  of  distanc. 


lay  be  enlightening ;  for  myaelf  I  kii 
nd  assure    Mr.  Uolmca    that  he   h 


imced 


liXV 


ittachmentd   as   eosbti 
. .  lical  slide  on  the  slide-reat,  are  ve 
Id  useful.    Still  better,  I  think,  is  the  plan  I  ment,  and  will,  vll 
,_    .    „._.;_!      -lij.     ._    the    r j^t-hand  I  TMiety  of  work.    Another  fi 


;ly  olerer  and  compli 

, ,  _  —  ^ , ,   ^lUiont  doubt,  exeoi 

a    vertical     slide     an    the    right-hand    variety  of  work.    Another  form  exists,  ..„„r„„  „j 
bn^  beat  of  all,  in  my  opinion,  would  '  Uines,  wkioh  hu  not  7«t  been  mentioned ;  the 


arrange- 
ndopted  by 


rioUB  disc  "  more  appreciated  aa  term 
[leaning.  Unless  sutli uie ut  mit^nifsii 
be  used,  Jupiter  does  not  aliuw  himself  ■ 
Beasoning  from  tile  known,  1  ahoulil  prcsi 
"  fixed  stats  would  pnaent  a  globular  form,  10 
t  it  the  magnitode  of  the  star  be  great  enough, 
it  be  near  enough,  we  naturally  expect  a  disc  to 
ahown  in  the  telescope.  Mr.  H.iluiea  does  not 
wer  my  question  as  to  the  use  of  the  micro- 
iCT.  1  did  not  say  it  would  be  useless.  Surely 
Mr.  H.  must  be  trying  a  "goidc"  whciiheM,y». 
■Surely  the  distance  apart  can  bo  measured."  I 
:hink  even  he  will  admit  thatma[;uiiiide  should  be 
nessurablc— magnitude  of  a  iviut !  Mr,  H.,  the 
«-eightof  ufootleMstockingwiihontaleg.  (irant«d 
hat  a  reflector  gives  smaller  rirlfiil  imo'jn  of 
itars;  '-a  jiuiM  with  ringe,"  lu  lieuuf  the  disc  with 
iugs.  as  aei'D  in  a  refractor,  u  certainly  rather  a 
turtiing  st-itcment.  Mr.  lirowtJng,  iu  his  "  Plea 
:or  the  Ilelieutor,"  says  the  discs  are  less  than,  the 
refr,M:tur  shows  tliem,  and  thus  more  oa.iily  nie»- 
snred  by  the  micrameti'r.  Aud  ceitaiuly  this  is  a 
puiiliug  statement.  But  Mr.  Calver's  "yii"'ii!  and 
rings"  is  more  so.  "■  Ordoric  Vital"  and  myself 
seem  at  one  on  this  point.  The  point,  aa  a  mathe- 
matical term,  is  reasonable ;  but  tu  cce  that  which 
has  no  actual  existence,  even  iu  a  telescope,  is  a 
very  remarkable  thing.  Minute  ipot,  or  do(,  con- 
voys more  meaning,  and  oeclainlj  mom  MJt»Mi.i 
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deurib»  tbe  ■pnearanac  of  »  unall  fixed  itar  in 
uij  t«]eBoopD  of  ordJDurf  merit.  One  of  th«  ob- 
■ervera,  nitb  one  of  Mr.  Calver'g  Dndoabteillj  tine 

Erodootioiis.  lieicribeB  the  anpeacimce  of  CiuWr  as 
tvo  bositdtal  rilctr  M!i' ;  no  point  and  rings 
■boat  Mm.  At  far  us  coneerni  mortal  sight  Wf 
nut  magnify  the  atara  eqimlly  with  the  epane  be- 
tween them.  If  Hr.  H.  Ukea,  for  example,  >  Lf  ra- 
il can  gee  thin  star  just  elongated  with  naked  eye). 
uid  with  bia  tinder  widen  the  gap  between  i'  and  i' 
in  appearBDOD  to  bis  eye,  oan  ho  imagine  that  he 
hu  magnilied  npaoo  without  magnifying  the  etan  ? 
If  Mr.  Holmen  nill  look  at  the  lun  through  s  bit 
of  very  dark  glui,  he  will  "cutuff  the  irradintion  ' 
•*  far  a*  hs  ii  personally  conoemcd;  or  if  he  le- 
dnoea  the  unj/e  of  viaion  by  iising  a  telescope,  he 
will  do  mnob  the  same  thing  ou  any  ubiects  what- 
ever.  The  moon  for  a  few  nighta  boa  been  a  good 
illnstratioD.    The   orescent  lit  up  by  the  sun,  and 


a  tight  was  coneemed,  in 

B  last  pniograph,  I  take  that  state- 
ment cum  (/raiio  talir.  I  luok  orer  the  individual 
obtnseuesB    re    railway    track,    feeling    snie    the 


WHITE  V.  BSOWlf  BBBAD. 

[26233.]— 1  THINK  there  is  an.rther  and  impor- 
tant aspeot  of  this  qnestion,  provided  that  we  do 
not  cxtjact  needfid  matter  from  bran  in  the  best 
passible  manner,  or  thot  bran  is  not  the  best 
material  at  hand  to  eitract  it  from.  Itis  this,  that 
if  the  intestines  are  reduced  by  a  gradual  and  careful 
coaoentratiDn  of  our  food,  we  are  cnltivatiunally 
benefited.  1  regret  that  there  wiUalwaysbesume 
WBjte,  so  that  we  eon  never  do  without  them,  but 
I  am  Dot  aware  there  is  any  merit  in  a  large 
intestine,  tboDgh  domestieation  of  animals  produce! 
sneh.  Perhaps  t  ditEer  in  tliia  respect^  as  far  an 
praotico  points,  in  opinion  with  those  who  conceive 
on  iacreose  in  devonring  capoaity  and  sensual 
pleasures  to  he  the  object  of  civilisation. 

The  amount  of  frothy  ortificiolism  and  misccl- 
laneona  glatt«ny  that  eiiets  sbowi  how  litUe  wi 
■le  really  cnltivaled.  Terrestrial  conditloas  beyond 
onroontjol  and  modification,  of  course,  pat  a  limit 
to  oultintUon  short  of  the  Itot-bousc  process;  V  '^ 
thoQgh  "  Mhwari-brod  "  is  gijod  food  for  soldii 
who  have  varying  oonciitions  and  hard  diet 
anstoin,  and  may  be  necessary,  or  something  similar 
to  it,  to  many  or  most  ordinary  individuals  to  ' 
I  do  not  consider  'it  the   fiHid   of    intellect 


a,  nor  vi 


but  as  little  as  possible. 


VBBTIOAI'   CTTTTIMa   FKAntE. 

[S6-lSa.1—I  eESD  wiib  this  eiplanation  asket 
of  a  vertical  cutting  frame,  wbicb   1  find  is  most 
n»eful  for  milling  parposcs,  especially  when  used 
with     the     raising     and     lowering    orrangemenl 
described  last  week  in  these  columns. 

"       '  '     '        ^  lower  down 


My  reoaons  for  bending  this   I  itaH 
I  will  only  sa^  bero  that  I  do  nut 


makers,  bat  I  di>  say  that  it  is  a  good  tool,  aod  .  . 
that  can  be  made  by  anyone  who  has  b  good  Uthe 
md  the  will  to  do  it. 

I  may  perhapa  here  _      _ 

wishes  to  do  so  may  have  castings  oS  my  patterns 


a  wbos 


address    1  will  adve 


e  thi 


civility,  whethf  „  _. 

The  pomtJi  aboQt  this  tool  which  I  would  spocially 
■  mention  are  the  following; — 

The  frame  and  shank  are  made  of  malleable  c 
lo  edge  of  the  flange  ia  graduated  for  Slf 


»  heavy  fly  wheel  of  gun-   .         .__ _.     __ 

reoommended  by  a  correspondent  in  the  KiNULISH 
Mechanic  a  few  weeks  ago. 

On  this  flywheel  two  grooves  are  tamed,  thf 
I«^e  fur  heavy  sad  the  smaller  for  light  cnta  and 
qnick  speed.  The  ends  of  the  stoel  spindle  art 
tnrncd  conical  and  hardened,  and  they  run  in  thi 
ends  of  hardened  steel  set  screws  at  the  tup  and 
bottom  of  the  frame.  Ia  the  tup  part  of  the  fly 
wheel  thtre  is  a  (hollow  recess  turned,  whici 
beaidei  allowing  the  spindle  end  to  be  easil 
hardeniid,  also  forms  a  trap  to  oatoh  the  oil  whic 
wonld  otherwise  be  thrown  off  the  bearing. 

The  top  set  screw  is  fixed  by  ■  lock-nut,  and  _ 
icic  bored  right  throngh  it  allowB  tlie  spindle  to 


B^C/f    View 


be  lubricated  while  running.  At  the  lower  end  of 
the  spindle  a  slot  is  cut  for  fly-cuttcra,  which  arc 
fixed  by  tbe  cnppcd  steel  nut,  shown  in  the  sketch, 
clamping  a  small  circular  cutter. 

When  circular  cotters  are  used  a  steel  key  is  placed 
in  the  slot,  which,  projecting  at  one  side,  prevents 
the  cotter  from  turning  on  the  spindle.  The  gnn- 
metttl  guide- pulleys  have  long  bearinga,  and  run  on 
a  spmdle  forged  out  of  a  piece  of  (in.  sqaare  steid. 

When  working  witL  the  largo  groove  the  polleys 
are  used  in  the  position  shown  ud  the  sketch ;  but 
they  can  be  reversed  on  the  spindle,  and  it  oon  ' 
fixed  on  to  tbe  frame  by  the  aorews  being  placed 
the  lower  pair  of  boles  when  the  small  groove 

t  this  description  in  the  hope  tl 


the  difficulties  of  strel  forging,  from   using 
useful  tool,  may  now,  by  Bsio;;  malleable  iro:  , 
enabled  to  make  for  themselves  a  tool  as  bandy,  if 
not  as  beautiful,  as  any  olTcred  for  sole. 

W.  B.  W. 

SPECIFIC    HEAT  AND  CONDUCTIVITY 
— UBTBTC  OB  ENOUSH  ULEABVBB8. 

[25234.]— With  reference  to  the  experiment  on 
the  above  subject  alluded  to  ia  letter  »2t4,  p.  1)85, 
it  may  be  worth  mentioning  that  if  a  lead  cylinder 
be  oscd  instead  of  one  of  bismuth,  tbe  experiment 
succeeds  perfectly. 

May  I  oak  if  any  of  your  readers  who  are  teach- 
ing science  would  kindly  give  me  the  benefit  of 
their  advice  in  the  following  matter  ?  In  writing 
a  school  book,  in  whicb  such  branches  of  physics 
OS  djuamics  are  to  be  treated  ia  a  very  elementary 
hut  eiact  manner,  would  it  he  best  to  use  tbe 
metric  system  or  the  Bnglish  system  of  weigbts 
and  measuiesP  I  am  mnch  inclined  to  take  ' 
former  conrse.  A.  2 


NON-AOTUnC  UBDITIK. 


safe  with  extra  rapid  plates.  I  employ  a  paraffin 
lamp  nlway«  when  develojitng.  Those  who  have 
not  tried  it  will  be  astonished  at  tbe  amount  of 
light  they  can  have  with  safety  by  using  it. 

W.  B.  E. 

BATLWAT  OOnPLINOS. 

glad  to  b 


lii.]-I 


tspondent "  Railway  Servant," 


London  and  South- Western  Railway. 


ay.  Mr.  Haddow, 
the  Company's  goods  manager,  and  Mr.  Harford, 
the  gBueral  Becretary  of  tbe  Amalgamated  Society 
of  Railway  Servant*  being  also  present,  to  diaonas 
the  queaCion  and  the  facilities  reqnired.  Mr.  Scatter 

aidinga  and  waggons.  Tbe  trials  will  take  pli 
N  ine  Rl'ni'  as  soon  as  inventors  have  bad  the  i 
suy  time  to  St  tJielr  appoistiu  to  the  wsggotu 


notice  will  be  at  once  given  to  pntcni.. 

Harford,  and  it  is  hoped  they  will  lose  n. 

Clement  B.  Btrettoa.  C. 

Vioe-Fresident  Amol.  Sc-c.  Railvray  > 

Head  Offices,  3tW,  City-road,  E.G.,  Jan. !'. 

THE    BBBAEINQ     OF     SBTV: 


[352;i7.]— It   is  stttiefactory   to  niitice 

Eroposition  to  limit  the  mileage  iif  cr.iiik 
een  very  favourably  received,  and  the  ^ 
ihade  by  the  Amalgamated  Suuiety  irf 
SerTBnts  that  sucb  limit  sboulil  be  ^'"'.' 
fer  iron  and  ISO,000  mfles  fur  steel  crank 
to  bo  very  gererally  approved. 

The  fuUowing  T.iblo,  cumi>iled  by  ib 
from  the  Board  of  Trade  Betnmn,  showr 
number  of  ajlea  of  oil  dcM^'riiitions  nb 
broken  when  running  dtitin^  the  past  7j 
30th  September,  \%ih. 


....  ,       ,  rpetit....    _ 

stone  disaster  at  any  moment,  the  impa 
the  subject  cannot  be  ovcr-estimati-d.  an 
yoar  readers  will  furnish  any  informal 
may  possess  in  regard  to  it.  I  thiH  be 
send  a  copy  of  my  recent  lecture  ihiroon  t 
respondent  who  fom'urds  a  'infi'/iriiiy 
leropi'tr  to  me. 


Clemeat  B.  StretUu 


0,  8axe-Co!iarg 


[3fi2n8.1— ALTHOL-on    muoli    alannni 
ferooilv  of  the  attack  (Ktter  ".'.'.IIM)  direeu 
me  in  the  "  E.  M."  So.  \,I>S:,,  p.  381,1  retaia 
presence  of  mind  to  point  out  that,  thonH ' 
used  boric  acid  mechanieallv  f  B  D  )&>-•* 
of  detecting  pbospborio  acid  in  mii^ 
of  a  pieceof  thinpUnp  wixtt  rtnok  ► 
and  thiB  process  (pnblllhed  in   |( 
Engliah  translation  of"  Tli     -■ 
eoped  in  Griffin's  U**'      ^ 
use  of  horie  acid  hr 


leogent,  fonndvd  on 


f 
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oxjdei  B.B^  and  of  exhibiting  Uiem  upTio-baiatei 
of  diSeront  furin,  coluni,  and  ■peaiGo  gravity,  irhicl 
ciui  bs  builsd  per  re  i>nt  of  the  bead. 

All  thi«  I  should  h«TO  Ihonght  even  a  tyro  '■  o 


'can  practEoH] 
il  before  wri 


t&ianl  before  writing   nbout  it 
detailed  in  my  bmikB. 

ranlfl  need  boi 


a  all 


id  in  anothot 
way  (ool^  for  alloye  of  laud  with  Ca,  Mi,  ia.) ;  but 
■till  hariDg  QD  aonneotion  whaterer  with  the  pur- 
(WH  for  which— as  truly  stated  >□  my  work—"  I 
introduced  it  io  IBii!'." 

Ai  the  writer  of  k-tter  3.'i1U4  ha«  thug  evidently 
studied  the  lubject  iiarefdlly  before  publiahing  hia 
novel  opinions  and  niiutatemcnti  npuD  it,  it  will 
not  be  ncceitary  to  tranalate  thia  latter  uie  of 
boron  trioxide  for  Aim,  from  tbc  uriginnl  German, 
<Pnibirkunat  mit  dem  Luthrohre,  pago  iS.),  '■«) 
Verglane  Boniiare  .tinreiidiiiiff  :  go  ringer  Uongcn 
Kopfera  in  vielem  Blei.  Bei  quantitativun  PrubcD 
itt  lie  unentbehrlidi  lur  Abichcidunfi  del  Blcica 
Tom  Kupfci,  »i  wic  lur  Tronnong  dea  Bleiei  von 


Ca^Uo 


It  consiEte  of  a  wooden  stand,  A,  upon  whic 
upright  rod,  It,  of  metal  or  wood  u  liicd.    The 
pieou  H  ean  be  ilisjieosed  with. 

D  is  a  amall  table  to  hold  the  slides,  and  J  and 
K  two  spring  clips  to  hold  fast  the  slides, 

G  is  a  rod  of  metal  carryiog  tbo  bruih  F,  and 
revolving  round  the  piece  J. 

Tbe  piece  (■  ia  pierced  with  holes  for  the  recep- 
tion of  the  briuh  Jin.  niiart,  from  ^in.  to  Jin. 
Inoluaive,  thai  providing  for  large  and  imall  cells. 

In  action  the  alidc  la  placed  on  the  bible  and 
tutened,  and  G  ia  spun  round.  It  carrica  the  brush 
round  with  it,  and  matces  a  perf  oct  circle  of  varnish 


Balini 


J.  Bell. 


An  ImproTod  Stretohor. — Mr.  Robert  Sta- 
-V«li«,  ■  journeyman  cngiiiier,  employed  at  the 
Edinburgh  Royal  Infirmary,  has  just  taken  oat  a 
patent  for  a  new  form  of  stretcher.  The  advaats^e 
claimed  for  it  is  that  the  patient  may  be  placed  in 
bed  without  being  lifted  tom  the  stretcher.  It  ia 
nude  of  canvas,  with  wooden  carrying  pules  on 
etuh  side,  and  an  iron  croaa  rod  at  each  end,  which 

Seventa  the  poles  from  coming  too  closely  toge- 
er,  and  secarcs  a  unitona  amount    '     - 
-which  the  patient  may  lie.    Tlie  rod  >e  ■  itiu<i>uijil-, 

-  aothat  the  stretcher  may  be  fulded  in  the  usual 
tona  when  not  in  use.     The  chief  iicouliarity  of 

tbe  invention,  however,  is  that  the  canvas  ■ *  -^ 

the  middle  and  looped,  or  held  toguther  wi 

-  of  wood  running  through  loopholes.     When  tht 


■>  bed  u 


the  stretcht 
id  the  cuivt. 
lich  are  easily 


0  liftctl 

this  slip  of  wood  is  wjthdrai 

oonaeqaenlly  falls  into  two  parts. 

^  zamoTMlfrom  undertheaullecer.  1  uu uii» Hi.rvu;ii 

ba*  been  adopted  by  tho  Professors  of  tbe  Edi 

btUgh  Infirmary. 

J       Pateat  Offioo  Aulstant  Sxominers.—Tbe 

•ffiiUowillg  is  the  list  of  successful  candidates  for 

M  altnatioiis  as  assistant  eiaminern  in  the  Patent 

■oa  at  Uu  examiaaiion  (scientific  and  technical) 

t  in  HoTunbar  l»t.    The  TnnTiimim  nombe;  oE 

H  £k  ths  aoTsn  anbieiita  was  2,M)0.    F.  J. 

>  nbtifawd  1,717  mazki:   S.   A.   Willmott, 

W.»-**dd.L6»iB.Hgrth,  1.890;  T.  H. 

-. ._.i^  ,„5.  ^e 

H.  O.  Minty, 


REPLIES    TO     QUEEIES. 


.•  Jn  Ih4ir  amuvri,  OorrapottimU  art  rupKt- 
'y  Tirpmlid  la  n«i(ion,  in  eaeh  inilanrt,  lA«  tilU 
I  tiumirr  iff  lA<  futry  uktd. 

-I  sent  a  sketch  of 
t"  arrangement  of 
flues;  but,  as  the  Editor  never  acknowled^  it, 
I  presome  it  miscarried  in  the  post.  I  bow  inclose 
■ketob  of  seating  for  a  flash-flue  which  1  think 
will  strain  the  bonerlesB,  although  it  wiU  nut  steam 
quite  so  well.  Tbe  bridge  is  curved,  so  that  it  is 
<jia.  from  the  shell  at  all  pninla— i.e.  dimenlion 
marked  a  is  Uin.;  b,  the  height  of  tine,  is  :!Siu. 
This  is  necessary  to  allow  of  inspection.  Its 
width  will  be  determined  by  the  clearance  at  top 
of  sides  of  Hue  (which  wiU  be,  say.  ain.)  or,  .ay. 
about  J!ft.  4in.  The  grate  ia  2ft.  Ua.  long  (  =  dj 
by  :.f  t.  ain.  wide  ;  c  =  Uia.  Tbe  hot  gases  eicaw 
thruilgh  a  passage  marked  by  an  arrow  (o  tbe 
chimney.  This  passage  may  be  just  larae  cnouub 
for  a  man  to  pass  through,  X  ii  a  pipe  for  attach- 
ing lilow-oH  cock.  Tbe  eock  is  acceuiblc  front  a 
well  at  one  side  of  seating  through  an  arch  m  the 
'    lekwjtk      The  weight  of  the   boiler  is  carried 


tion  of  the  collar.  (Extract  from  Hankine's  "  Rulca 
and  Tables.")— Glatton, 

[67093.1- BflMD  Bnfflne  Slide  Valve  (U.a.) 
— It  is  impuasible  to  answer  this  qaery  without 
more  partiealars.  You  should  give  the  dlmen- 
siona  marked  A,  M,  P,  W.  4  in  tbe  sketch  on  page 
3<Jt,  as  well  as  tho  length  uf  ports.  Assnming 
that  you  cut  oS  at  Dth  of  stroke,  tbo  initial  prea- 
■urc  being  3.11b.,  and  tho  back  pressure  -21b.  above 
atmosphere,  the  mean  elective  pressure  will 
be   about  Salb.,  and  the  indicated  horac-power.= 


[67!W1.]  —  WBtei^wheel    (U.O.)  —  To   "IS- 

tuidcin  estimating  tlic  power  of  u.tler.  There  ma  v 
csuch  H  length  of  pipe  Ihatlheiioweris  nearly  all 
nustcd  before  ri^aihing  the  wheel,  and  this  can 
only  ho  ascertained  by  trial.  Sea  my  letter  on 
page  iHJ4,  which  will  enable  you  to  answer  this 
ijuestioD,  as  far  as  the  i>ower  is  concerned.    Allow 

■  K/.nt  11.-1  T.I.T  cmt    ni  tbn  ntpfll]   pnrl  id  this  pOWBr. 

of  your  trial,  I  will 


f  yon  will    publish   rci 
end  design  for  wheel  if 


It  reply, 
>iiOI»a(TIQ.V- 


The  bricka  next  the  hot  gases  should  be  hr 
brick  If  jou  have  a  koikI  draught  jou  maj 
reduce  the  grate  with  advflntBte  rbu  may  be 
donobylajing  a  sheet  of  iron  o\tt  the  front  Lud 
of  bar«  It  will  be  usefnl  as  a  deul  plate  for 
coking  tho  fucL  A  damper  should  lie  fitted  to 
lb  arch  lending  to  the  ashpit  Diamittr  of  iron 
chimney  =  lOin.  and  height  =  jft  to  lOfi  1 
think  rbo  boiler  will  make  enough  steam  for  tho 
encines:  but  it  ia  not  too  large.  I  have  not  the 
sketch    governor.       Designs  have  often 


1  the  ■■  E.M 


appeared 

generally  tho 
more  trouble 
Probably  tbe  Britannia  1 
on  p.  4)  could  be  adapted 


of    the 


loaded  and  running  fast,  is 
Liry,  though  a  little 
the  old  Wi 


aatiafuclor 
■ke  th! 

-saw  (aee  description 
your  requirements.— 


[6(B84.]  — PIle-outttaB  M&ehfnea  (TJ.Q.)- 
There  nre  some  drawings  and  descriptions  on  psges 
841-W42  of  Knigbt's  "  Mechanical  Dictionary"; 
also  in   the    Euginttr,    Vol.   XLVI.   page  :i5[.— 


. ..'on  want.    It  is  called  "Uhei  Lui  ' 

nel.  It  is  nsed  cold,  can  be  had  in  any  colonr, 
dries  in  24  or  48  hours  (1  am  not  snre  which). 
:  makers  say  it  haa  all  tho  properties  of  enamels 
d  in  a  stove,  and  is  suited  for  baths  and  hot- 
er  jugs.  I  am  afraid  I  do  not  know  the  ad- 
is;  but  will  ascertain  it  for  yon  if  you  adv«r- 
I  saw  it  in  a  shop  window  some  half-doicn 
ra  off  Mansion  Honse  station. — TJlattos. 


column  iif  water  in  the  inlet-pipe 
has  "hown  that  this  is  nut  nee. 
The  following  empirical  rules  ) 

Theinlr'-' "■-     '  — -■- 

weight 
ol  lift 


pipe  to  be  of  such  a 


;  but  '■W.A.S." 


r  that  the 


eight  of  water  in  deliver)'  pipe.  InJet 
pilie  to  ne  nearly  horizontal,  head  being  given  by 
depth  uf  supply  tank.  Cajiacity  of  air  vessel  = 
capacity  of  delivery  pipe.  Pulse-valve  to  have  a 
small  lift— jin.  ii  a  very  fair  lift.  This,  of  conrse, 
necessitaloB  larger  valves,  in  order  to  obtain  suffi- 
cient arcs,  and  therefore  some  extra  expense ;  but 
this  is  onmpensated  for  by  the  saving  in  wear  and 
t«ar  arising  from  a  longer  lift.  In  estimating  the 
weight  of  water  in  a  pipe,  the  following  rough 
approiitnation  is  nsefiil ; — Pounds  of  water  = 
square  of  diameter  of  pipe  in  inches  x  length  uf 
pipe  Jo  yards.— Glattosj. 

FfiToej.]— Hrdnnllo    IieatlLer   CoUu.—Tbc 
friction,  aooordlng  to  Hr.  Hicks  and  Ur.  Luthy,  is 


tlien  wUndrt  vcttingtb  m  tliuroughly  with 
r  and  rubbing  most  f  tb'  paiHr  o9  with  a 
lingir  I  e  Mt  of  tfaui'ii  ir  iit  larnish  hnisbcs 
I  IthiukUnalabals  ui  1  ascd  but  urn  not 
probaldy  tbe  sunu  stuff    u  that  osed'for 


would  do  — C  L  \.l  I 

[j7131  ]— Punch  (U  O.)- 

•mall  punch.    A  louiniy  ii^  ins 

head   of  the  screw  when  wo 


rti^  in  tbe  capstao- 


shown  mode  of  fising,  as  that  will  depend  on'joor 
roquiromenla  ;  i  it  might  be  held  in  a  vice. — 
ClATTOS, 

(.'iTS.in.] — EcoentiiQ  far  Loco.  EdbIdb.- 
passnge  you  quote  appears  raiber  eontiiKeH 
"  throw  ''  is  the  distance  from  the  centre  of  re 
disc  to  centre  of  crankshaft.  Tlic  eecentrie-atrap 
and  rod  is.  of  oourae,  moved  twiee  this  distance, 
and  where  there  is  no  reversing  gear  tliis  niutiaa 
constitutes  tbe  ''travel."  When  a  reversing  link 
is  used  tjic  travel  of  valvo  is  not  necesMrily  twice 
the  throw  of  eccenlrir.  and  the  iMHitionK  of  the 
various  parts  can  only  be  ohtiincd  from  carefully- 
made  scale  diagrams,  which  ItunniitnowundertakD 
to  explain  in  these  pages.-G  LATTDX. 

|7i7a,i;i.]~Sltewec-UiiklD7   Machine  jV.ft.) 


used.     Tho 


'Praetioal  Diet 


t  th^ii 


|i  to  WI  plangar,  andof  a  width  van-ingfnj 
^llUa,  Moaning  to  tlie  atata  oJ  Inbric 


tfl7."i4 2.]— Pull-up  Weight.— This  will  vary 
with  the  aperd  of  the  engine,  tbo  atate  uf  the  sur- 
face, tbat  of  the  atmosphere,  the  mode  of  applying 
weight, -fcc;  in  fact,  it  will  depend  on  bo  manj 
things  that  nothing  but  trial  woidd  sliow,  and  even 
tien  it  would  not  come  tB-ieu  alike.  If  you  want 
to  test  the  power,  use  Thompson's  dynamo- 
meter, ansh  oa  I  deaoribed  on  page  SCS  of  VoL  XL. 
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Vk  uiy  iballow  grooyed  wheel  yau  nun  get,  ai 
tidjott  the  weiglits  tmtil  the  CDginc  it  miiDiTtg 
lu  oanal  ipoeiCBnd  with  ite  niual  supply  of  ateai 
"The  groove  should  not  b«  maoh  mote  than  ji 
deep  in  »  poll^  Sin.  wide.    If  a  oua-miin  power  be 
taken  »t  ith  of  t,  hone-power,  a  two-man  eagi 
will  do  —'f^  =  8,25U  ft.-lb.  per  minute.     Let  J 
be  the  diuneter  of  pnliev  in  feet,  and  r  —  t1 
ketolBtiona  per  niinnto,     W  =  the  weight  of  Inrgp 
weight  in  pounds,  and  v  =    the  ireight  of  BmaJl 


weight  in  pound*.    Then  V  -ir 
— Glattos. 

[pTSSS.]— Bngdne  (U-.ft.)— I 
precitelj'i  but  the  Btreu  on  wheel  will  probably 
■rarj-  with  the  initial  preBiiire  in  cylinder.  If  the 
Bam»  work  is  to  be  done  by  the  engine,  neglecting 
back  prcMure,  the  strew  will  be  -^^  =  i'W  times 

as  fteat  aa  at  preBcut.   The  decimal  figures  are  tlie 
*itii>B  of  mean  to  initial  pressure  in  the  two  eises. 

— -Glatton. 

[J7505.]  — Bngimo  anery  (H.a.)  — Sec  mj 
letters  on  pages  'Jtil  and  l^il.  Say.  port  opens  j'in. 
to  »teiun;  to  cnl  oil  at  three-qnarter  stroke,  lap 
>n..H«  «  X  n  .  ,1m. 

Halt  travel 

-I 


'281  sq.  in.   Veloaity  of 


Muft. 


3  the  tnnk— ai 


Area  of  port 
piaton  should  not  be  more 
per  minute,  and  ports 
Bpcodupto^.^i^  =  ' 
i^he  throw  of  eeeantric  =  the  half-travel  =  |in.— 

Glattox. 

[fiTfitia.]— Piobloin.— What 
or  wator,or  what  y— GlattON, 

[37740.]— Free  Baedfl— Tiinlii?.~lt  is 
gested  on  p.  SSri  that  ii  K.  B.  Cliild  would  fi 
your  readers  with  a  chapter  on  voicing,  it  would 
be  highly  appreoiated.  Permit  me  to  say  that 
where  an  aniatenr  viahen  to  make  fur  hinixelf  e 
free  reed  organ,  it  will  he  scarcely  worth  his  while 
to  waate  time,  temper,  and  reeds  in  experiments  on 
Voioing;  but  if  any  one  ehould  deaire  the  reijuisiCc 
InBtructions  he  can  Sod  them  given  in  an  adniiidblf 
manner  by  Mr.  U.  J.  Matthews,  in  Vol.  XIX. 
Ko.  479,  p.  377,  and  alau  hy  "  Bh  "  ' 
Vol.  XXIll.  No.  S87,  p.  aSl.     When  rciic. 


Fryer's  praiseworthy  efforts  to  enlighten  his  follow 
readers,  I  often  find  i   -■'-■■ 
is  aware  of      '       ~ 


..id  myself  mondt. 

.  has  appeared  in  enilier  volumes. 
>t  know  why  he  should  think  I "  boaeted  "  of 
having  voiced  more  reeds,  Ic,  because  I  thought  1 
had  made  it  plain  that  ibe  toning  bellows  1  de- 
acribed  on  p.  a-l-'  wan  oopied  from  those  in  use  by 

Ecofeuional  voieers  and  tuners.  I  am  not  in  the 
Tide ;  if  1  were,  I  shonld  probably  respect  the 
tix  HOB  icrlpta  whioh  prevents  any  member  of  the 
trade  from  mnning  down  the  inventioaii  and 
devices  of  a  rival — at  least  in  a  public  print. 
They  do  it  vigorously  enough  in  private.  I  qnite 
agree  with  Mr.  Fryer  about  cortesixindenls  giving 
'''practical  information";  bat  I  am  unaUe  to 
reconcile  his  remarks  with  sundry  letters  and 
replies  I  have  seen  ovtr  the  signature  uf  G.  Fryer 
It  leenia  passing  strange,  too,  that  Mr.  Fryer  does 
"not  know  for  certain  whether  any  othtr  corre- 
■e ;  but  I 

Jie  extent    _ 

t  of    knowledge^of  utbu 

[57906.1— Bearinga  for  I.Bthe  Mandrel.— On 
page  191  '''  Orderio  Vital "  solicita  the  opinions  of 
eorrespondenla  as  to  the  practicability  of  substi- 
tuting hard  split  steel  bearings  fur  the  ordinarv 
sun-metal  ones  of  the  same  form  now  in  use.  1 
have  a  pair  now  in  nse,  in  a  milling  machine  that 
is  constantly  at  work,  and  the  only  objection  to 
them  (if  it  be  oonsidsred  as  such)  is  that,  for  some 
tUuccDuntable  reason,  they  require  a  greater 
kmount  of  lubrication.  They  ore  cnit  steel,  of 
precisely  the  same  pattern  as  the  gun-metal  ones, 
and  tictfld   in  a  lika  manner,  until  the  hardening 

Eooess  is  arrived  at.  When  hardened,  1  bolted 
em  together,  and  ran  a  small  emery  wheel  through 
for  a  final  cut,  which  of  course  brought  them  up 
veri'  accurate.  I  should  like  to  hear  more  on  the 
sabject,  as  I  think  it  will  be  a  great  boon  to  Uthe 
Bnd  machine  owners  if  used,  and  1  intend  to  nae 
them  myself  wherever  practicable.- OmcST. 

[5903i.]— Automatic  Plrlnff  of  BoUer  ^nr- 
naoe.— I  am  very  pleased  to  see  "Sun.  Dor's" 
tepl)-  to  above  query.  Could  he  give  any  infor- 
mation of  the  cham  grate  i*  To  my  imagination — I 
have  never  seen  one— this  is  the  most  simple  and 
therefore  the  one  in  which  the  least  derangement 
could  occur.  1  am  willing  to  own  an  attendant  is 
necessary  for  large  boilers ;  but  whsre  a  small 
boQer  is  used,  it  does  not  pay  to  have  a  special  at- 
tendant to  lire  the  boilet.— Fibeua:!. 


[57797.]- Cane  BtiBar.- There  is  not,  so  f 
I  know,  any  method  of  dJstingnisbing  pure  su 
made  from  cane  sugar  and  that  made  from  beetroot 
sugar.  It  is  easy,  however,  to  distinguish  the  raw 
or  partially-refiqed  su^rs.  Firstly,  they  smell 
diSerant,  and  on  allowing  a  little  of  the  sugar  to 
dissolve  in  the  month,  the  aftertaste  is  different, 
^^ocondly,  the  impurities  present  ace  different. 
Uompore  the  following  analyses : — 

Ash.  I 


^    6 


■iO     -10    2-80     -30 


Note  in  the  beet  tl 


£.  -5  J  S  *  2  £ 
Cane  Sugar  ...  28'7!l  'Sra-lt:!  J^S  i;-!)0  3-2a  4.1-i:j 
Beet  Sugar  ...  U'Vi  ll-l*3liU  ■Hi  "iS  1-7B  iiH 
Note  the  high  proporti'in  of  alkalies,  and  the  low 
magnesia,  iron,  and  silica.  Home  of  the  ocganie 
matters  not  sugar  arc  precipitiited  by  tannin  ;  but 
this  preeipitate  must  not  be  confounded  with  the 
one  which  iron  gives.  Make  s  few  comparative 
tests,  by  adding  tannin  to  raw  sugar  liquors  and 
dilute  solutions  of  iron,  and  you  will  see  for  your- 
self. The  sugar  lii]uocs  become  contaminated  with 
iron  by  being  jjlowed  to  remain  ti*  long  in  contact 
with  iron  vesstls,  or  by  becoming  slightly  acid ; 
either  accident  being  tlie  result  of  had  workmnn- 
ship.- D  EXTSOSE. 
[58033.>-^tsuii  KaviKation  on   Oanala. 

planned  would  __   

motive  power  as  to  keep  the  current  in  the  centre 
of  canal,  and  impinge  it  on  the  following  boat  or 
boats,  the  motive  power  being  for  three  or  four 
boat«  together,  and  capable  uf  poising  the  locks  at 
present  in  nee.  To  what  canal  company  could  I 
write  which  is  not  under  the  control  of  railway 
company  for  information  ?— Suit  viva  LIHT. 


very  pleased  for  f 
ceed  by  law.  How  can  I  prove  it  to  be  a  nuisance  ? 
Can  I  apply  to  Inspector  :if  Nuisances  for  abate- 
ment, or  to  any  of  town  anthocities  for  redress?  It 
actually  reduces  the  value  of  property,  as  were  I 
to  try  to  let  the  house,  I  should  be  compelled  to 
accept  a  less  rent  on  account  of  disturbing  noise 
during  the  night  time  only. — MORPHIA. 

[58091!,]  —  Temporlnff.  —  To  temper  spring 

Sates,  no  definite  role  can  be  applied,  aa  a  f^reat 
^al  depends  on  the  hardness  of  tne  steel,  whioh  is 
beat  determined  by  the  spring  maker  when  he 
strike*  it  with  his  hammer.  When  springs  are 
hardened  in  water  they  are  returned  to  the  fur- 
nace and  reheated  to  a  temperature  which  will 
suit  the  eipcrienced  spring  maker,  which  is  some- 
times a  dark  red,  or  when  rubbed  with  a  stick  will 
give  off  sparks.  Springs  arc  best  hardened  in  oil, 
when  the  nature  of  the  steel  will  allow  it,  and 


have  Iwen  hardened  ii 
[68152.]— Peodwater.- When  boilers  have  both 

should  the  feed-pump  deliver  to  the  boiler?  I 
suppose  that  in  bis  reply  "  Fireman"  supposes  all 
the  water  to  be  delivered  by  a  feed-pump. — LEl- 

ifi8!71i.J— Joy'i  Valve  Ghoar.- In  roply  to 
.  J.,"  I  should  be  glad  to  kuow  where  I  can  find 
the  working  drawings  mentioned.  As  a  matter  of 
fact,  I  have  worked  out  an  answer ;  but  what  I 
want,  if  possible,  is  somethiug  more  than  rule  of 
thomb,— Nels  PoOKt. 
[58182,]— Nickol  Plating.— Did  you  put  the 

tinl  with  all  nickel  lolutions  fbr  plating,  while  the 
anode  should  have  a  very  large  surface.  Aa  soon 
Bi  a  film  is  obtained,  the  strength  of  the  cuirent 
may  he  reduced. — P.  M. 

[68133.]- Amarloan  Orffan.- What  does  this 
querist  mean  by  " double  exhaust "  beUows?  The 


"bellowB  valve"  may  mean  o  '-nftly 
it  is  called- that  ia,  n  piece  of  wood  f 
leather  and  hung  over  a.  hole  in  the  back 
"    the  middle  board  posbes  open 


0  boards  should  appr 
ought  not  to  want  e 


[58 18li.]— Hot-Water  Oiroulaticm. 
at  the  number  of  bends  in  this  anaa 
don't  think  it  would  anawer. — S.  R. 

[681811,]- Pbotorrapliie  Cbanclni 
There  is  an  illustration  of  a  changii 
p.  2411,  No.  «!I5,  and  no  donbt  similar 
othernumbers.  One  can  be  made  out  o: 
strong  boi  hy  attach  ing  to  the  iuiidc  e 
and  lid  a  cover  of  black  twill,  lined  w 
twill,  in  such  a  way  that  the  lid  rai 
opened.  The  end-pioccj  uf  thin  cjvtr 
cut  in  them  to  which  are  attached  i 
sleeves,  so  that  the  arms  c;.n  be  insert, 
risk  of  light  getting  in. — N  t  S.  Dun. 

[J819U,]— Lettering  Book.— If  "An 
has  a  set.  or  rathni-  atts,  of  l.raas  letter 
to  have  little  difficulty  in  learning  Irtte 
letten  must  be  made  hot.,  and  the  gold 
"      with  glair,  when    tho  le'ie—  ■ 


with  s. 


!   for, 


(sthce. 


the  leather  or  cloth.  Bettiir  mark  iiu> 
get  the  letters  as  stTaigbt  a^  pus-ible.  1 
to  do  on  a  separate  pieci^  of  Icatiiet  ihju  , 
of  the  book  itself.— S.  B. 

[o8 1  [15. ]— Mag-not. — I  gave  .-i  Ijricf  i 
of  the  Curric  long-pull  magnet  »ii  p.  i^ 
Perhaps  thnl  wiU  suit  the  querist. — E.-.^ 

[oHjLi;!.]- Folishins  Icoland  Spar- 
spar  is  most  difficult  and  tediuu^  Work. : 
can  hope   to  succeed  nnleas  be    it  iric 


[682117.]- Qrlndincr  and  FulTaria 
ohtnerF Can  "  T.  C,  Bri.tol,"  give  at 

Information  respeoting  the  di.iintcgr3t.ir 
tioned?  Will  It  grind  gcauile  to  a  Sa. 
d^- without  encBisive  wear  of  this  beatirrl 
"  Pottery  Tech,"  or  some  other  corre^pnii 
inform  me  if  I  were  to  rcphtce  the  stonrf 
com-griniling  mill  with  i»>n  oan*.  viiulii 
quire  to  he  grooiod  or  plain  i'— A.  J.  f*. 

[58J0a.]— Pan-BidOlon,— I  ahonld  u; 
W.  P.  Stanley  could  answer  Ihii  qnr.^ 
will  the  querist  say  whether  Sir  F,  Hein  d 
the  iustmmeiitl''  It  may  appear  uudtrwi 
name  in  Stanley's  "  Drawing  Instrunien-'..' 

Doe. 

[58223.]- Oa»oline.— Why  not  pour  sc 
line  into  the  bottle  and  heat  it  genttv.  i 
time  for  the  air  to  bo  driven  out  ?  Or  fib. 
air  from  the  bottle,  and  draw  in  the  vap./: 
another  vessel. — T.  J. 

[i82.12.]— Air  FUtratlon.  -I  should  ibu 
oharcoal  would  stop  as  much  oiygen  as  cj 
~n  proportion,  if  the  air  it  pasbed  throufh.— 

[58-251.]— S.B,B.  Old  Engine.- I  cio 


sketch    from    one   in  my  potacssinn ;  tni 
know  details.— JoHS  T,  LAWRENCE. 

[58303.] -Pan.— T(i  Mr.  J.  Yeoma-v.- 
send  sketch  and  dctaHs,  as  ofEered,  as  I  ti 
will  be  thankfnUv  received  by  otbcn  li- 
my self  ,— P  A  S  -  F  AS . 

[58320.1— Oontent  of  Spbere,— A  li 
one  half  the  volume  of  a  cylinder  of  saoir^ 
and  same  height.  Therefore,  sphere  =  ( 
y.  ar7a  of  a  section  =  *  ^  l->-i  ^  («!/ 
=  (reduced  t»  cubia  feet)  6,',  c.  ii.  Terr  t 
mately^^UHK'  T.  Lawuk.SOK,  BJL 

r 53^44.]— The  Binhardaon  Arc  £■>«•- 
maoh  obliged  to  "C.W.  B."  for  theinfiW 
contained  lu  his  ri-iiliL-s  ;  but  unless  Isn|* 
misinformed,  I  think  he  wiU  iind  tb«ia 
Richardions  in  tho  field. — NL'N.  DoB. 

[6S3i:a.]— BooO-PerinB     Oil.— Vfw' 
Bottone  kindly  describe  the  proces* 
orsaywere  I  nn"'^  "ladjor  numV 
neoeBsarj  info  '  *««  ■ 

pensive  one  ?- 
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Oeotrio  BaUa,r— I  would  inggMt  iJio 
ID  u*  ft  WtlBCion: — By  inaarang  the 
31  oos,  tlroy  M  three  block  (which 
)d  neu  pwh)  Ui«  oorrnpondliig  licll 


The  three  tiellg  cMi  onl;  b«  rcng 
lerly  wheo  th«ir  reBUtanceB  aro  erinal. 
Your  CDrreapoudent  will  find  tbi<i  u 
lexpe naive  ariingement. — lOLO. 
Plrabrlck  rjraplkoM.— If  "  Havp 
t  ulitaiD  eilia4M  uf  sods,  he  emti  get 
■.e  an  good — namely,  broken  beer  or 
irhich,  if  broken  line  and  mixed  with 
e  proportion  of  1  pnrt  glsH  to  4  part* 

._,i i.__i.: i.._  Ljg  gj^lg  that  will 


riKhl 


LQQliim  Slchromate.  —  The 

(w    they    Tiry.    That  by    Mr, 
--'---  '■  —■    ')ntdidn..t 


*ora, 


roquirameota  of  "S.  H,T. 

1  slighUy  inaccurate,  inaemiich 

to  what  B  full  extent  the  derom- 

Measre.  Grey  aod    Fleck    Bcnd 

u  Htrikina  contrast  lothatovi^r 

u.  ~nd  IS.,"  it^ich  is  most  remark- 

grcKtly  doubt  whether  Mr.  Thom- 

ile  for  such  an  absurd  statement. — 


Uag^eto  UaoMna.— To  Hb   Rnx 

h  oliliged  for  the  sketch  Would  j  lu 
e  Bimiilest  method  of  altenng  the  con 

milar    to    that   used    fur    electio-de 

..  P.Soo 

Table   of  Atomic  WeiKlita.— See 

Hw  for  1881-j,  Thorp  s  "  QuantiUtivi 
'Watt's    Dictionary "    or       Bajley  ' 
n  and  Steel  —Dextrose, 
Lfght. — The  incident  nj  mokes  ai 
'  with  Che  surface  of  t^e  water,  on<. 

ancle  of  bO'  with  a  perpeudlcnlar  ti< 
The  reflected  ray  will    also  ui^k 

and  f>0'  with  tbe  surface  and  perpei 
H^tivoly  (since  the  angles  uf  Incidenc 
Q  are  eiiual).  Sow,  since  by  the  angU 

and  reflection  are  meant  the  aiigi< 
>crpcnjicnlac,    the    answer    is    6U°.- 

Preaorration   of  Frolt. — Try   the 

ugar  again,  and  make  it  strong.  When 
in  the  waler-hath,  keep  them  there 
>nd  their  conteata  have  acqnireil  tht 
of  the  hoUing  water.  Yon  did  nm 
a  the  boiling  water  long  enough  so  th. 
ms  were  only  "seofcVd  not  kiSl'd.' 
ur'e  work  on  "  Fermentation,"  thei 
ve  what  vou  are  about.— DextBOBE. 

Casting.  —  In 

simplest  way  ii 
halves,  and  hav 


:e  the  jackc 


l]J     .1     UlUI)gC     at     Wp,     iU     HIJUHU,    XULVirjg 

Ics,  cither  to  fasten  a  blank  flange  on 
jover  to  oylinder.  Always  oontiivr  *- 
od,  as  they  ua  mush  aleuier  oaatin 
f  the  linM  in  tho  oyUnderi 
I  itndi,  u  •koini  at  D7^  *- 


end  of  Iflggi  for  outsideof  eore-boi ;  Blti,ahowing 
thiclmefis  vt  easing,  cores  both  ends  Co  be  the  same, 
the  in»i(le  to  be  stiiokled  with  a  straight  atrip. 
Pig.  a,  aectionsl  view.  A^  body;  B,  jaeket;  C, 
flange  ;  D  D  D  D,  studs  ;  E,  dotted  lines,  Bhowing 
n  neck  when  a  loose  liner  is  required,  and  bolted  at 
the  lop  a*  shown  at  BB;  F,  inlet;  Q,  ouUct, 
Fig.  4.  Cylinder  cover.  Fig.  6,  Bhowing  tho 
Etrcngfhpning  Htuds  in  jacket-core.  Pig.  (!.  Core, 
iron  cast.  jin.  thick.  Fig.  T,  loose  liner.  A,  body ; 
B  B,  facings  to  flt  in  jacket ;  E  B  to  fit  In  B  of 
Fig.  3.  Let  the  jacket-cores  reet  on  ohaplets,  and 
cast  on  end.— SasD  BiT. 


they  ft 


.   For  a 


face  palley  will  be  wide  enoagb  if  yon 
rai£^  Lno  rentre,  say.  jin,,  this  will  keep  the  belt  in 

will  he  (iSicient.  Buckets  sbonld  never  be 
made  equnre:  they  are  always  liable  to  clog,  and 
neviT  di^nliarge  bo  well  as  round  bottomed  and 
round  cjmi.'rea  ones.  At  a  Bpoed  of  25  revolutions 
per  minute,  and  bucketa  ISin.  apart,  1SC>  bncket« 
wSl  pasB  in  k  minute.    Fill  a  backet  of  the  grain, 


aisonargeapermuiuHrjuHiab  is  not  enough, -put  on 
more  bucket*.    The  above  speed  and  spaoe  Is  abont 


The  angle  of  eord  marked  X  abonld  b«  li 

if  for  flour,  meal,  or  feed  ;  less  will  do  for  con. 

inoloae  rough  iketeh  of  bucket.- TOTTITS  HtLLB) 

[58106,]— Tr»»«iaitter.—To  "a  L."— lob 

week's  i»ae  yon  give  •  deacription  of  a  carl 
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tmumit^r^  Beeiag  wbioh  I  wiili  to  oovstmot  oTW, 
Ton  aiplun  fnllj  la  ftiT  m  GiinB  the  pieoM  of 
earboD  on  a  board,  hat  I  iboald  b«  gl>a  if  you 
would  be  kind  enotigh  to  dtwciibo  btiw  to  Gi  ths 
pi«K  of  deal  an  a  auundiag  board.  A  iketob  would 
greatly  oblige,  if  necestary. — A  Novice. 

[51417.]— TaTpauUiu.-Dreu  the  iheeta  with 
boued  oil  only,  early  in  Maich,  and  hang  under  an 
open  ahed  ull  dry :  then  give  another  eoat  of 
Knled  oil,  and  euffiuieut  blaok  lead  to  darken  it. 
Tbe  aheeta  roiut  be  spread  out  lo  that  the  irind 
MB  get  both  BJdee.  If  put  out  in  the  open  they 
miul  be  pat  under  cover  at  uighte  and  wet  weather, 


put  in  the  day  wl 
ely.     Lf  done  aa  above  to   the  letter,  at  to 
ibnt  and  material,  no  better  sbeetB  can  he  pro- 


get  freeli 

duoed.    Coals  and  lei 


ihoold  alao  be  done  i 


[68426.]— ■WertcottChnclcPlttlny.— The  beat 
way  to  moDot  your  obnck  truly  ii  to  fit  a  oylindrical 
«*^-iroD  chni^  to  the  mandrel  of  a  aDrew-cutling 
lathe,  the  diameter  of  ohuok  heiug  about  ^iia^ 
nojectiug  lin.  beyond  the  end  of  mandrel  nose. 
Face  op  the  cud  of  this  cbuek,  iDariug  it  a  trifle 
hollow  in  the  centre,  also  taming  the  cylindrical 
part  quite  true.  Now  set  yonr  Wealoott  qhnek 
JBWe  with  the  steps  inside,  and  fasten  tbc  chuck 
on  to  your  tamed  cut-iron  piece.  See  that  the 
face  olTthe  Westcott  chack  beds  truly  agsinit  the 
turned  end  of  yonr  east-iron  ohuok ;  revolve  tlie 
lathe  slowly,  aad  correct  aoy  error  with  the  screw 
key.  Having  secured  the  cbuok  quite  true,  hore 
and  screw  in  the  usual  way.  Any  attempt  to  screw 
these  chucks  other  than  in  a  sorew-cutting  lathe 
wOl  and  in  failure.  Farther  details  with  pleasnre 
if  reqniredi  also  replies  to  yaur  other  qeerieB,  if 

SI  nke  to    addre>»— B.  J..    64,    Brigbton-road, 
eltenham. 

[684S.1.]— AnalyalB  of  FeTsplration.- Normal 
•neat  is  a  more  or  less  clear  and  transparent  fluid, 
apeoifio  gravity  1004.  Tbc  leaction  is  alkaline  ; 
bnt  aa  to  this,  aothoritiei  differ,  some  stating  it  tu 
ke  add  when  freshly  oulleeted,  and  becoming  nlka- 
Ifaie  after  aUnding  even  halt  an  hour. 

Water   D8'8B  per  cent, 

SoUdi   MS       „ 

fSodicahloride.... 0-22  to  C-33  per  cent. 


I  Potaesic    chloride,^ 

I    alkaline  snlphatea  (.   n.,o    ,-  ., 

phosphates,      audf  ^'8  pec  e. 

lactates    ) 

Fata,   ftttj  aeidi.l   ^,, 

and  chol^terin  ...  J 


..  017 


Dozing  vigorons  exercise  the  hand  and  forearm 

five  (S  on  a  sumrner  day,  at  a  temperature  of 
B°  C.  in  the  shade.  4K  grams  of  SH-eat  in  one  hour  ; 
while  with  very  moderato  exercise  in  a  room  at 
lyC  only  4-3  grams  in  the  same  time.  In  addi- 
tion to  exercise  and  temperature,  the  quantity  is 
■fleeted  by  the  dryness  of  the  air,  the  amount  of 
fluid  drunk,  at  well  as  the  nature  and  quality  of 
the  food  ;  but  the  activity  of  the  skin  depends 
largely  on  the  state  of  the  kidney s.  Heutal  con- 
ditiona  also  exert  a  considerahle  inflaence  on  tbe 
■eorstioQ  of  the  BWeat.—D  EXT  HOSE. 

[68447.]- Oraak.-I  should  advice  you  to  pur- 
chaae  forgings  of  three-throw  cranks  from  some 
firm  having  special  proeees  for  beoding  them,  such 
aa  Clark's  Crank  tk.inpany  ;  aa  they  can  make 
them  at  a  much  lower  price,  and  more  accurately 
than  an  ordinary  smith.  If,  however,  yoa  wish  to 
forge  yourielf,  you  will  find  it  easier  to  get  them 
exaot  by  first  bending  your  cranks  all  in  a  line,  and 
afterwards  heating  the  abaft  between  cranks,  and 
bending  roaod  separately.- E.  14.  B. 

fM43B.l-Toii  Acrea.- ThU  problem  is  more 
difficnlc  than  it  appears  to  be  at  first  sight ;  but  it 
mates  a  good  exercise,  a>  tbe  results  are  neat.  The 
larger  circle  in  the  dtagram  contains  ten  acres ;  a 


horse  is  tethered  by  a  rope,  one  end  being  fixed  a< 
B  on  the  circumference  of  the  circle,  the  horai 
having  tbe  "  run  of  his  teeth  "  as  far  as  the  tethei 
wHI  permit.  Let  BO  represent  the  length  of  tbi 
rope,  required  to  find  its  length  when  the  space 
ABBD  ooBtaiua  one  acre.     It  will  save  tro  " 

to  oonaider  tbe  radius  B  C  =  1,  and  the  radios 

<ar,B  D  =  s,  which  will,  Iherefore,  b«  some  proper 


ftaotion ;  then  when  wa  have  fonnd  the  value  of  z. 
we  must  multiply  it  by  tbe  radina  calculated  for  ■ 
circle  oontaining  ten  aores.  Call  each  of  the 
ingles  at  tbe  baae  of  the  iaoscelei  tri< 
inglB  ACB,  0;  then,  angle  ACB  =  jr-3C. 
Now,  tbe  area  of  a  sector  of  a   circle  is  ZJ 


AC  B  will,  tberetorc,  be  -^  -  f,  aa  the  radiua  is 
I,  and  the  angle  i>  n-  _  3  0  ;  also  the  area  of  the 
triangle  AC  Bmay  be  shown  =  'i?:??;   the  ditfer- 


adding  this   sector    to   the  small       gm  n    f  u 
above,  and  multiplying  by  2,  we  g      an       p 

representing    the    area    ABED  This   mos 
eqn&ted  to  — -,   aa   ir   is  the  area  h 


abont3in.of  liii.ianipa;  B  ia  a  glaa  ta 
a  shown,  with  atam  C  lo  Bt  biaaa  pqia. 
last  tube  to  about  half-wav  np  the  *e 
olouied  water.    If  Johnny  NaA  aaya  wt 


radios  unity,  and  after 


legitimate  way  ia  aa  foUows :  we  have  |=  cos.  « 
t.~'(^'\=0.  Now,  in  works  on  the  differ- 
ential calculus  this  is  developed  into  n  series  of 
■hioh  the  first  torms  are  5  -  '  -  ^',  the  remaia- 
2  2  48' 
.  ig  terms  heing  so  small  aa  not  to  aSect 
the  result  ;  twice  this  will  therefore  =  2H, 
and  must  1>e  substituted  in  equation  (I). 
Also,    it  will    be  fonnd   that  cos.  29  =  5"  -    1, 

andaiu.ifl  =  1^1  _'_';  if  this  root  be  worked 
out  we  get  a  series ;  hut  only  the  fir^t 
terms  being  very  minute,  so  that  tin,  2  8 
=  X  ~  'i-  Having  aubatituted  theae  and  re- 
arranged the  terms,  we  obtain  finally  z'  =  4 


'       Kov 


the  first  t 


n  tbe  tight  being  mnch 


smallerthan  the  others,  we  may  (in  ordertn  get  a 
first  rough  approximation  to  the  value  of  T)suppreBa 
it  altogether,  and  thua  we  get  z  =^      ,, ,   roughly. 

Now  replace  tbc  term,  sabititutiug  the  above  for 
z  in  it,  and  tind  a  new  value  of  X  by  taking  the 
aqnare  root  of  the  sum  of  the  two  terms  on  the 
right,  and  thus  we  got  a  more  correct  valoe  of  i. 
It  this  be  repeated  again,  we  get  x  correct  to  four 
plaoea.  It  will  he  fonnd  =  '4Tli!.  ffuw,  the  radiuH 
of  a  circle  containing  1 0  acres  is  372-3«ft.  Multiply 
this  by  the  value  of  i  just  found,  and  we  get 
176ft.  fiin.,the  length  of  the  tether,  which  is  correct 
to  an  inch.—M.I.C.E.,  Bath. 

[5S«3.]— Cnttara  for  Oroavoa,— Yon  moy 
have  the  cnttcrs  nny  diameter  yon  please,  provided 
the  circumferential  speed  doss  not  exceed  IStt.  to 
Soft,  per  minute.  Turn  the  blank  Che  exactshape 
you  wish  to  make  your  grooves.  For  a  4in.  cutter 
4in,  would  be  a  nice  pitch,  making  TiO  teeth ;  back 
Oie  teeth  ofF  only  a]  ightly ;  for  cast  iron,  say,  make 
tbo  teeth  \<Ca  bare  deep.  The  right  speol  for  a 
4in,  cutter  would  he  about  20  to  35  revolntions  pec 
miante.-B.  N,  B, 

i 68450.1  —  Bm&ll  Cyllndar  Pattern.  —  In' 
line  the  pattern  of  cylinder,  make  core  print  at 
the  end  of  cylinder  where  flange  is,  the  same  aire 
aa  the  inside  diam.of  the  fiange.  Tel)  yonr  moulder 
to  rub  a  4in.  coce  down  to  the  desired  size  of  hide  3. 
Tell  him  the  thickness  of  the  flange  4,  and  lie  will 
mould  it  for  }-on  all  right.— T.  Old. 
[68158.]— BpoBd  of  Lathaa.- You  wIU  find  the 

SDper  specda  fur    cutting    metala    in    Profeaaor 
ankine  B  "  Machinery  audMiUwork,"  as  under  ;— 
Material  Ft,  pec  minute. 

For  white  cast  iron,  about 6 

For  steel  and  grey  caat  icon,  ftum     10  to  30 

Fur  wrought  iron „         15'tn  2.i 

For  brass  and  bronxe  „        40  to  100 

Forwood BOO  to  2,000 

Higher  speeds  may  be  used  for  planing,  and  for 
ordinary  turning  where  tbe  too)  and  the  cut  sur- 
face are  fcccly  exposed  to  the  air  than  for  drilling 
and  iHiring.- E.  K.  B. 

[oSl.V.i. ]— Dumpy  I.«vet— Querist  should  give 
more  parllculur:'.  Does  he  leqniie  a  telescope  or 
plain  sights  i  \i  the  latter,  perhai  s  the  iniilaaed 
may  suit  him :  A  is  a  rod  (U  be  driven  into  tha 
ground)  with  a  hole  In  top,  Into  wbidh  is  fitted 


V 

itcd  £or,  and  whether  hia  tripod  i«  an 
■1  tripod  or  not,  I  will  be  glad   to  giti 
help.— J.  StanvaS  BlOO. 

[684fil.]— PerapeotlTo.— B.  A.  R.  Ber 
not  have  given  the  figure  on  p,  389  ver 
attention,  as  it  ia  utterly  wrong  aa  regan 
Iftbeeveboat  A,andtheHtoneBt  D,  itii 
impoaaible  for  there  to  be  such  a  ray  ol 
either  D  A  or F B  A.  Bayapaaaingoutot 
deflected  from  the  perpendicular — that  i» 
from  D.  to  reach  the  (^F0  at  A,  mtiat  cmsi 
F  B,  which  ia  drawn  in  the  Pig.  on  p.  3il 


.A 


the  line  E  A  continue.. 

who  knows  anytbiae  of  optica  the  passage  |i 
p.  389  is  unintelligible ;  to  one  who  does  imi 
stand  optica,  and  does  not  intend  to  leirn  r. 
still  rather  indefinite,  but  the  error  K  nnimp 
Nevertheless  I  must  say  that  I  think  it  »« 
better  to  make  both  agree,  eapeciatly  u  ix 
spectivo  is  not  wrong  in  the  one  caae,  a 
dtjuhtful  in  the  other.- A,  B.  S. 

ruaH>4,l  —  Hot-Wator  Jolnta.  — On( 
ammoniac  (by  weight).  2  ii..wer.  of  iiily*t 
iron  borings;  or,  2  sal-amni'-niac.  1  flowenui 
phur,  and  200  inin  boring*.  Mix  intn  •. 
with  water.  The  latter  ia  the  better  cemali 
for  immediate  use.  The  first  is  slow,  tin  i 
quick  Betting.— J.  StaktAS  BlflO. 

[3!(4r.4.]— Hot-wftt«r  Jolnta.- .Iftn  p< 
your  pipes  in  position,  drive  in  tight  lU' 
aomeapun  yarn  (or  a  piece  of  cope  unnwUn 
do)  well  ameared  with  white  lead,  leavini  1 
half  the  apace  for  the  cement,  whi-h  ia  iiopt 
onst-iron  borings  end  sol-amiuimiac  ana  ' 
Make  about  the  conairtency  of  mortar,  nalj' 
quantity  of  E-il-ammoniac  will  berequirrii" 
itinstnp.-B.  N.  B. 

[d8  Ifiil.]- FlexlblB  Compound.- r.nltt-j 
or  printers  roller  oimpoeition  will  tulfilonJ 
required  if  iJie  water  ia  not  hot.— J.  STi 
Bir.O, 

[58 170.]- Breaking  Strain  of  Tira' 
Molesworth  gives  the  furm.la  '^""'..h 
beam  issupportod  at  the  cnd.-i  and  liwl«l 
8KBD'     ..        . 


t!".  when  the  ends  arc  lu/i/-^'- 
the  weight  distributed ;  and  V'^^?'  id 
enda  are  ^rtii  and  the  weight  distributed. 
B  ^  the  breadth  of  beam,  D  =  depth  < 
L  =  length  of  beam  or  apsn,  and  K  ^  W 
of  rapture,  which  variei  with  iha  uaM 
ForpineitisgivaaaalJ.  Note,— Tha  4l 
the  Srcaiiag  weight  in  mrte,  not  O-^ 
J,  Stasvas  Bigo. 

[6B1C4,]— Hot-W'  ■«       ,> 

for  "  Ignorant  "to 
is  not  in  a  proper  co  ~* 

the  aookets  perhapa 
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mean  the  brown  powder  which  Bometinies  colleoti, 
it  ii  brown  oxide  of  manganese.  2nd.  The  c:urbon 
rods. used  in  the  LeclancH^  can  also  be  vuutd  for  a 
Bomen,  but  being,  comparatively  speaking,  small, 
and  presenting  but  little  surface,  are  not  so  well 
adapted  as  the  regular  carbon  blocks  iif<ed  in  the 
Bonscn.  Itrd.  Yes,  the  ad^tion  of  bichromate 
prevents  fuming  as  long  as  it  lants  ;  l>ut  why  not 
employ  a  bichromate  cell  at  once,  and  thus  ^et  rid 
of  the  nitric  acid  altogether?  T}ie  adilition  of 
bichromate  does  not  lower  the  cflicieucy  of  the 
cell;  on  the  contrary^  it  heiKhtenti  it.    4th.  Five 

?[nart  Bunsens  will  light  well   a  .')-oandlo  Swan 
ainp   having    a    resistance  of  almut    8    ohms. — 
S.  BOTTO'E. 

[58624.1 — Cupola. — I  have  made  many  casts  out 
of  cupola  heavier  than  12cwt.  I  find  the  best  wav 
is  to  melt  the  tin  and  spelter  in  the  ladle  witn 
lump  charcoal  or  wood ;  melt  the  Of»])p<.T  only  in 
cupola.  Don't  tap  the  copper  till  all  is  melted  if 
you  eon  help  it ;  tap  the  copper  to  the  melted  tin, 
&0.,  and  you  will  have  it  hot  enough  for  anything. 
If  von  put  the  tin  and  spelter  in  the  cui>ola,  you 
will  bum  it  and  spoil  the  mixture. — Practical 
Brass  Caster. 

[58526.] — Oxide  of  Iron. — Of  course  :i  chemical 
change  occurs  as  the  gas  passes :  the  sulphuretted 
hydrogen  is  decompos^ed  into  water  and  sulphide  of 
iron ;  this  latter,  on  exposure  to  air,  decomposes 
again  into  oxide  of  iron  and  free  sulphur. — Sigma. 

[58525.]— Oxide  of  Iron.— By  the  action  of 
the  SHj  in  crude  coal  gas  the  hydratc>d  oxide  of 
iron  is  reduced  to  ferrous  hydrate  with  separation 
of  sulphur  and  water.  On  subsequent  exposure  to 
air  the  ferrous  oxide  becomes  ]>4Toxidisod,  und  it 
can  then  be  used  again  until  it  oonlnlns  about -10 
per  cent,  sulphur.  It  is  then  used  to  niiiko  H.SO^. 
— Wm.  JOHX  CIRET,  F.O.S.,  Analytii;il  Clieniis>t, 
Newcastle-upon-T}'ne. 

[58527.] — ItegBl,  —  The  agreement  will  h«ild 
good,  as  it  has  been  homologated  by  the  widow 
acting  upon  it,  living  in  the  hou>v  unii  ]t:»ying  the 
rent.  Ii  she  tries  to  repudiate  it  she  will  ])lace 
her  son  in  a  nasty  position,  and  i^till  will  not  get 
quit  of  the  responsibility. — IJ.SC,  I'ly mouth. 

[58527.] — Jjiegsl, — As  the  widow  hfw  always  paid 
the  rent)  and  thus  ratified  the  agreement,  1  should 
sue  her  for  the  repairs,  4)n  the  ground  tLat  slie  bus 
authorised  the  signing  of  her  nanu*  thereto.  Does 
she  prefer  to  have  her  son  accused  of  forgery  to 
discharging  her  proper  liability  ?—B.  If. 

[58529.] — Axnyl  Alcohol. — A  Foniewhut  useful 
test  for  tne  detection  of  amyl  idcoliol  is  to  phice 
a  piece  of  filter  paper  on  a  white  poreohiin  tile  or 
basin,  and  pour  on  it  some  of  the  npirit  to  be 
tettea.  On  idlowing  it  to  evai)orate  t>pontaiieously, 
or  bv  the  application  of  a  very  gentle  heat,  the 
imell  of  amyl  alcohol  may  often  be  detected,  e«(pe- 
ciaUy  by  very  slightly  warming  the  resitlue. 
Another  very  useful  method  is  to  diptil  (ill  as  much 
as  possible  of  the  spirit,  and  to  the  rci^idual  liquid 
add  water  until  the  liquid  has  a  specific  {iravity  of 
about  0*i>85.  About  an  equal  volume  of  ether  is 
then  added,  and  the  whole  well  shaken  in  a 
separator  and  allowed  to  separate.  If  tlie  etherial 
layer  docs  not  separate  directly,  add  more  wat«r. 
Separate  the  etherial  layer  which  contains  the  amyl 
alcohol  from  the  bottom  liquid ;  allow  the  ether  to 
evaporate  spontaneously.  The  residue  may  then 
be  tested  for  amyl  idcohol  by  its  smell  aud  chemical 
character.— He^'RY  J.  Hardy. 

[68631.]— Pure  Chalk  Cauatic  Lime.— "Dan- 
die  Dinmont "  can  readily  obtain  from  any  respect- 
able chemist  pure  calcium  oxide  (c.iu>tic  or  quick- 
lime). Should  he,  however,  prefi-r  making  it 
himself,  his  best  plan  will  be  to  obtain  some  pure 
precipitated  calcium  carbonate  and  ignite  it  at  a 
oright  red  heat  in  a  platinum  dish  in  a  muffle 
furnace.— Hexbt  J.  Hakdy. 

[68582.]— Phyaics.— Let  v  ^  veLxiity  of  bullet 
in  centimtitres  per  second;  m  =  its  weight  in 
grammes  ;    and  5    =    its    specific     heat.      Then 

5-^*1^  =  energy   in    gram,  centimetre?*,  and  as 

Joule's  equivalent  for  gram,  centimetres  in  42](iO, 
we  get  for  heat  in  gram,  degrees  = '" . ' '. .  .  _ . 

This    amount    of    heat    will    raLic    tlic    bullet 
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The  nearest  a])proach  to   tt    in    ^     _ 
would  be  }i3,  wnich  sives  "'14.     For  t  - 
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2  X  l<8l  X  424(.Ki  x  »i  x  « 
degrees  C.  Hence  wc  hav< 
»'■«  =  2  X  'J8l  X  ■1-J4(K)  X  i*  x  1(H>;  where*  -  -OMI, 
from  which  (by  logs^  we  o>.tain  v  —  IKliIl  ceuti- 
mbtres  per  (<econd.  It  is  interesting  to  notice  that 
the  velwity  needed  is  independent  of  the  weight 
of  the  bullet.— Wm.  John  Crky,  V.C.^.,  Analy- 
tical Chemi-st,  Newcastle-upon-Tyne. 

[58532.] — Pli3r8ic8. — The  meehanioal  equivalent 
of  neat  is 'I'io  kilogrammes  per  ciLlorie:  that  is  to 
sav  that  the  ({uantity  of  heat  nei:es>;ary  to  inrresise 
1  kilojrrammc  of  water  by  1"  of  tomperiituro,  would 
be  sufficient  if  it  was  used  as  a  mechanical  force  to 
lift  425  kilogrammes  to  the  height  of  I  on  I  re.  As 
joa  do  not  give  the  weight  of  bullet  and  target,  I 


assume  the  buUet  to  weigh  100  grammes,  and  the 
target  to  be  of  cast  inm  ami  weigh  1,0(K)  kilo- 
grammea.  Let  us  sup^iose,  iirst,  Uiat  wo  have 
1,000  kilogrammes  of  water.  If  the  bullet  weighed 
42,500  g|rammes,  a  velocity  of  1  metre  per  second 
would  increase  1  kilogramme  of  water  by  1^  of 
temperature.  If  the  bullet  weighs  100  grammes,  a 
velocity  of  4,250  metres  per  second  wou.d  increase 
1  kilog.'of  water  l"*  of  temi>erature.  Therefore,  to 
raise  Uie  temperature  of  1  Kilogramme  of  water  T. 
the  bullet  must  have  a  speed  of  4,2;)0  metres  a 
minute.  To  raise  the  temperature  of  1,000  kilo- 
grammes of  water  1(H)\  the  bullet  musthavea  spee<l 
of  4,250  X  1,000  X  hrO  =  4'jr),(K)0,0o0  metres  per 
second.  But  the  target  is  of  ca^t  iron,  and  cast 
iron  has  a  specific  heat  of  0*1 7.  therefore  the  bullet 
mubt  have  a  bpeed  of  I-J.mhio.jhm)  •<  o-l7-7'J.2r)O,0oCi 
metres  a  second,  or  722,rj0i>,0u(>  eentiini'trct  abocond 
=  7,225,000  kilometres  a  be(*on<i.  The  whole  >uni 
is  a  simple  rule  of  three.  I  have  not  allowed  for 
friction  of  the  air,  nor  for  the  angle  under  which 
the  bullet  strikes  the  target.  The  above  calcu- 
lation is  evidently  for  the  cuse  of  iM)\  Such  a  speed 
is  quite  impossible,  for  light  only  travels  .■i<'8,U(io 
kilometres  a  second  ;  unloHdvou  incroa^e  the  weight 
of  the  bullet,  the  aliovc  result  would  be  quite 
impracticable. — L I  n(  ill. 

[oS't^'2.']  —  Physics. — The  nierhnnical  equiva- 
lent of  heat  =  42n'0  gram,  eentim. — i.e.,  one 
gramme  falling  42,H"()  centimetres  would  develop 
one  unit  of  heat.  Let  uh  ikjw  find  velocity  with 
which  a  l>ody  would  reach  the  grc»und  after  falling 
■12,4(>0  eentim.    We  know— 

V'-i  =  2g.«.  (now//  ~  iNI.  ;ind  .^  =  •I2,I(ki) 
=  2.5««1  .4-MOt) 
=  8318881K) 

.*.  V  =  0120  eentim.  por  sc«!.,  and  a  bcwly  moving 
with  this  velocity  (whether  a  falling  Ijorly  or  not) 
would  develop  ime  heut  unit;  but  the  bullet  will 
require  lOU  x  'V'A^  f:*pee.  heat  <»f  lead)  units  to 
raise  it  1(K^)^,  and  since  heat  developed  varies  as 
velocity,  .*.  ans.  =  iilJn  x  'M',\  x  100  =  :Jooi»(»o 
Centimetres  per  sec.  Note. — The  weight  of  the 
liullet  may  be  neglectctl.  >ince  it  equally  af[ect» 
both  the  heat  gcneruteil  and  required. — Bangdu. 

[58533,1 — Iron  Tank. — You  hhould  have  roughly 
patched  the  holes  fir>t,  <»r  sto]>ped  them  with  nist 
cement,  using  the  Portland  cement  and  sand  only 
as  a  strengthener.  There  ib  no  union  between  thi^i 
cement  and  the  iron,  and  the  water  finds  its  way 
through  the  joint  by  cajiillarv  attractitm  and  pres- 
sure. You  might  suececd  Ly  cutting  a  groove 
aIong[  the  edge  of  the  cement,  and  when  quite  dry 
running  in  hot  pit  eh,  which  would  adhere  to  the 
iron,  if  that  were  warmed  with  an  iron  or  a  gas 
fiame  as  the  pitcOi  wa»  run  in. — SKrMA. 

[58584.]- Metal  Moulds  for  Vulcanite.— 
To  '*  DexS."— When  1  sent  the  reply  to  this 
query  I  considered  it  had  regard  to  the  vulcanising 
of  small  articles  re(|uiring  to  be  lirought  out  with 
a  finished  surface,  such  as  copies  of  metials.  coins, 
or  carved  articles  in  half-relief,  and  in  hucu  canes 
grain  tin  moulds  had  proved  thoroughly  8ati^fac- 
tory.  But  as  "  Dentist  "  wants  information  in  re- 
gard to  the  use  of  tin  in  dented  cases,  I  may  say 
that,  along  with  two  other  friends,  at  a  deal  of  ex- 
]>ense,  time,  aud  trouble  in  experimenting,  we 
came  to  the  conelusiion  that  the  benefit  was  not  in 

{)roporti<m  to  or  worth  the  trouble,  besides  the 
OSS  from  broken  teeth  :  the  only  exce]>ti<ms  are  in 
artificial  vela  and  fidl  up]H'r  and  lower  cases  with 
little  or  no  undercut,  tor  the  inner  palate  of  a 
case  cast  the  pla»tor  model  in  the  sand  (same  as  for 
zinc),  dr>'  thoroughly,  and  pour  in  the  tin  ;  but  as 
the  model  must  be  shallow,  so  as  to  go  in  the  flask, 
])Our  just  enough  as  will  go  a  shade  dee]>er  than 
the  case  ;  when  c(K>led  and  dry,  put  ease  on  tin 
model  and  coot  in  the  ihujk  as  u>ual.  In  my  own 
practice  I  very  seldum  use  the  tin,  as  with  the 
whalebone  ruf>ber   1   have  no  diiiicidty  with  the  , 

plat^ter  sticking  beyoml  what  a  stiff  brush  can  take  |  i»eroxidiSf(l  (see  replv  to  ."iSJO'.J  aUive;.    «i.* 
away  ;  but  I  always  put  a  bit  of  stnla  in  the  b<»iling  j  the  storage  capacity  dejends  alsouiH.n  ilv.^ 
running-out  water",  so  as  to  leave   no  trace  of  wax    of  liquid  pre&ent  ;    that   is  to   sav.  t;!«ri 
or  grease. — Dexs, 

[.'jS53(i.] — Bisection  of  a  Triangle  by  a 
Straight  Line  Drawn  Throug-h  a  Given 
Point  Within  or  Without  It.— Find  the  centre 
of  gravity,  then  a  line  drawn  through  centre  of 
gravity  and  given  jHiint  will  lii-<eet  the  triangle. — 

e:la(». 


AB,  AC  cuts  off  a  triangle  TAi  =  HAA  = 
Troof  obvious.— V  £R  B  U  M  S A  P. 

I.]— MathomatlcaL— Vega  givr* 

c  =  2-718281i^ 
log  e  =  0-4.'U2y4o 

,r  =  3-141  jy2*;ri 


(■  *  y 

1 

The  denumstration  would  be  Uhi  long  fu 

query. — LiLtiG. 

[r>sri.{8.]— Mathematical^— Perh.-ip- 

over  '200  figuret  w<»uld  suit  "  Ratio,"  hi-r- 
—   3-ril5ii2rM;»:i897I>3'238l«:Jtna:t8Hl»7'.0  J 

3l«ll37ri  1  Uo820y  74n44ol»23078 1  il4  W>2»<i>  2'  »^-". 
:>:il2\  I7or.7l«82H808G5b-»-JS2:*(XH;47W.»>*{  l'. 
3172:»:JoiM08rJ8-1847n78i;ii»2ii;i8f.;)3?<:{'»L»i:.: 
2ay3l25l)12U40183280t>ol744,  ic.  The  ;i 
proximate)  number,  repref^enting  th«.-  :^ 
cmnfereuce  to  diiimeter  of  circlf,  n.i»y 
from  the  following  easily  renicmberd  >•  r 
series  be  carried  far  enough. 

Ratio  =  4  (1  -  i  +  J  -  1  ^-  i  -  -A 

]^[uL'h  more  ranitJ  scries  maj*  be  derivi.<i 
one     by    suitable    mathematical    metlji 
ratio,  .'».'i5  :  113,  is  more  than  sufficient 
ary  purposes,  and  may  be   easily  ren;-.!! 
noticing  that  when  inverted   for   divi-i 
I  \:\  i  'Abi\  we  have  the  o<ld  numbers  .-' .« 
five.     This  division  actually    perl«iriiit.«i 
the  first  mentioned  number  correct  t^i  - 
3-141592,  Ac- W.  G.  How  AUD. 

[odiias.]— Mathematical.—  The  lat:. 
cumferenceto  the  diameter  exprcMjed  by  t 
letter  tt  is  txpressedin  several  forms.  >• 
to  two  plaees,  and  H^  correct  to  s'ix  pi:ii' 
latter  form  is  quite  accurate  for  all  piao: 
jMiscs.  The  absolute  value  uf  tJie  r..:. 
folhjWH : — 

"    _   .1  V  /  _  _1 .  .    V       _  .^  .         .    f  -  : 
V(2m-1)  o.'/*-1 
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Here  i}  --  .sum  to  infinity  of  the  scrie-  ■ 
by  putting  for  »,  1.  2,  3,  Ac,  succe>.'»r.'i 
base  of  the  Napierian  logarithms,  kiM-<v: 
symbol  **c,"  can  oe  computed  from  this  >•.:. 

^1.2        1.2.3      1.2.3.4 

=  2-SlH2}^l?' I  may  add,  thi  r-.-  , 

some  fancy  exi>refcsions  or  series  for  a-— l  ,-. 
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John  T,  Lawklxce,  B.A. 

[:»8r)  11.]— Storage  Battery.— To  "S:  i 
The  completion  of  the  charge  is  indi^a'.-; 
bubbling  off  of  the  oxygen  and  hviiri-.-ti 
which  are  no  h.inger  absorbed,  rCw  \2 
damage  ib  done  by  this,  except  the  w;u«tf  a' 
The  solution  undergoes  no  change,  exc<.'pt 
water  by  decomposition  and  by  evajn'riti-: 
littJe  acid  spurted  awav  with  the  gai«e>:  thr^ 
to  Vie  made  gtKjd  by  tlie  addition  of  wittt 
quired.  The  j*urfaee  of  plate  required  j*r. 
hour  depends  on  the  depth   to   whieh  rlii 


suHicient  aeid  present  to  effect  the  ^ 
changes  reijuireil.  and  to  maintain  th*; ;-  r.:" 
at  all  pcritKlf'  <»f  tht-  wurking,  which  t;ik»-* 
of  the  >oliition  :  lHyi»ndihisthe«iuaiiti*y  i-i* 
ha*  no  inllneiK-e  wu  the  e:ip:»oitv.  1  n:  .^  ^' 
all  these  |Hiints  are  fully  explained  in  tr»i  - 
devoted  to  >or«indary  batter it-.s  in  the  -to-i' 
i»f  my  **  lOlcctricity,""  frwm  which  I  qui.'tt  i-/| 

to  tIk-   i»artie\ilar 


ing  remaiks   as   to  tlu-   jiartieular   |m'1v.t.' 
ihirknehs  of  rht-  le:i'l  niii>t  be  bntticivut  : 
■iwn  weight  and  the  .<tr.iins  jiut  uihih  it 
the  i»Lroxidc  plate  sh«i\ilii  therefore  be  .-i)  -51 
an  thick  as  the  other.     Fi-r  urdiuaiy  iiurj^ 
]»robal»le  that  sheets  uf  Ulb.  and  llh.  v»'! 
advaiitAgci'US,  with  the  formation  carri«^> 


[ri8;"»37.]  —  Bisection  of  a  Triangle.  —  lU- 
«eeti«m  of  a  triai;gle  A IJC  by  a  straight  line  TIV 
through  a  given  iK»int  P.  1.  Ai-eertain  by  ob- 
.-ervation  which  an^le  A  of  the  triangle  ABC^mu^t 
be  cutoffbvTr.  Bv  Kuol.  VI.  25.  draw  li^,  so 
that  AH  =  nh  and  triangle  AII/i  =  \  ABC.  Bisect 
\\h  by  the  perpendicular  AV,  and  in  AV  prmluccd 

take  AS  =  AH.  Now  S  is  the  focus,  V  the  vertex,  to  convert  .Ub.  of  the  lead  to  pero\id*  « 
and  A  B.AC  the  .asymptotes  of  an  hyi>erbola,  every  plate.  Spa'cc  for  acid  must  be  alJo«*^ 
tangent  of  which  forms  with  AB,  AC  a  triungle 
=  HA/i  =.i  ABC.  It  is  leouired  to  draw 
through  P  a  tangent  to  this  hyperbola  with  radius 
A  V.  Describe  the  auxiliary  circle  cutting  the  circle 
on  SP  in  K  (or  k).  Then  PK,  Vk  axe  tuigenta 
to  the  h^-perbola.  .-.  PK  or  P£  produced  to  meat  opposing  per  l 


plate. 

*o  effecc  tiie  action,  therefore  the  dii^ 
plates  mnst  be  lo  adjoated.    One  pv 
requires  Mb.  of  aeid  toOQUvert  it  iiil<* 
as  oy  the'f orcir '        mns^iana  th* 
of  lead  to  be  -?^fe  ' 


V, 
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^nuidWool  aolvsnt.— Cotton, 

f    the  fuim)  of  celluluse,  majr  lie 

*ia  o.'iide,  in  whioh  it  ia  soluble, 
in  a.  Bolulion  of  eodinm  or  potoa- 
ip.  gr,  I'Oo,  Cottun  is  not ;  nonce 
separating   wool   from 


J.  HAHDV. 

.  Injection.— To  com 
r  intro  a  jet-oondenaer, 
irnibet  of  your  tubes,  wbone  ooi 
Te.a  »hnU  be  equal  to  the  urea  i 
ii>n.     Then  joni  circulating  wat 


tre'm    Somaatio    Hotor.  - 

k1,  aa  tlic  ateum  is  vihiit  it  ki 
w&ter  lubricntei.— S.  R. 
ary  WhoBU.— Of  course,  thi 


ery  Wheela,— Kceji  y.,ur  fingei 
!  your  tool,  lad  directly  yon  tini 
Hiirm  plnngo  it  ialo  n  buckot  ol 
fcil  Ui  grind  nearly  nil  cay  tools  0[ 
^ry  wheil.— E.  B,  DALE,  FM.  Ho. 


tim'.    WlD<llng  Lirtui,  3li. 
Bcnsv-CDttlDg,  111. 


ahlUllpg'8Ur^Ifl». 

Fill  QinTing,  Im,  ' 
S»aT.    Lathe  Oner;.    To  Ur. 
MSJT.    LcwIonOlr.lPri.Iflo. 


ery  Whaela.— Tliewsy 

li]i   the  tool  in  cold  wal 
cri-  there  is  danger  :  the  tool  resl 
iVOTC  time  it  ia  made  hot.     If  foe 
Ily  <IiK»  not  mottei  at  all ;  bnt 
'Tur  1*1  run  to  cinerj;i>neii;-i  unless 
r.— Rl^AUEQ  (IF  ilecli 
itrBiDt. — I  should  get  ai 
viry  to  eomplets  the  hui 
iieakonrl  tlien  >ar  the  builder  fi 
!  refused  tj  fiiiisl.  the  h..inewithi 
.     As,  however,  the  corral ponitei 
iiiptoyed  amiin  of  no  sub  stance.  1: 
.-huthcr  lie  may  nut  "throw  g.K 
"  by  legal  proceedings.— B.  H. 
ito-UIcrogrravlLr- — In    reply    le 
ull   ac<;i>iint  nf  apiHirutUB  for  ul>- 
ojiiu   photographs  of    mii-rmcopi 
j.  iinucrstood,  appear  in  the  nci. 
'iirnn'  of  the  Royal  Microscopical 


:,he  cutting  edge.     A  coat  ol^  shellac 
edge  is  good.— J.  W. 
Ittlnff  Alr-Onn  TaJvaa.- Thoy 
n.     1  have  tried  wood,  but  the 
through  the  poies.      I  have  tri 

...1..     without  anecesB,  a 

■t  be  fitted 
1  reader  WDUlii 

Dale.  M.SJ.. 

nailing.— timall  acma  are  provideil 


Ic> 


j-wtB,  and  a  new  boi  which 
inc.— Sfs.  Dor. 
>lo8^cal  IhlokneBB.- The  i 
the  surface  of  the  earth  »o  , 
0  to  thouHinda  of  feet.  But,  o£ 
nation  ia  not  at  ite  thiclccst  i 
the  others.  The  thickest  known 
la  if  meaaored,  and  aU  thss 

-Leicester. 

lological   ThicknQU.  — SappoBC 

■  yuu  a  aliee  of  particularly  rid 
he  BQcnr  will  represent  the  firi' 
LiTiL,  the  almonds  the  neict  one 
il«el£  would  bo  the  third.  Th< 
h  layer  ia  what  is  called  the  thick 
im.     This   very   praotioal  e.xampli 


jloyloal  TUokneaa.— The  i 
aA  the  Silurian,  Old  Red  Sand- 
;roiu  Limeitone,  Hillitone  Giit, 
tfagnadu  Limeatcme,  ud  the  reit, 
and  sppnninutely  by  the  geCk'' 
ina  the  Utidkneatf  iil  ihaftn 
r]bd  thainniofauM  to  b« -^ 


UNANSWERED    QUEEIES. 


nnflirl^  tmtfl  af  Ihilr/illoit  cojUfibitori. 

i^f  oar  last.  "Olatton''  hu  replied  tn  K9I1,  (7031, 

,  BriM,  17JH.4TJ1B,  17S13,  il^H^,  67S01. 

<    TractlTe  Force  ot  CompDnnil  LocoDLOtlTci,  p.  SIO. 

',    Chemical  Ilcactlou  In  Wall  P..per.tW. 

.    Carbon  In  Firro-Manganeic.— Eggerta's  Uethod, 


last  plan  of  corpontlog  Loyden  jan  in  nuf  hiae  is  a 
gTKii  onu  1.41  M-'.ty  I  liavD  romodi!  inltie.    1  am  mukiOtflaTgetf 

[SOJAi.]— Aoonmnlatora.'-Haw  Idbi  sbnuld  11  lake 
to  (uUy  cUrgo  sLt  flaulj-  >ccan<iari'  colli  (ii^w)  with  thre< 

is  thuE.allarputUilly  charging  tti«u  (coupled  In  qoanttty). 
- 1  (llBClioriflng  tlicm  (oonplod  Lu  tcnUuii>.  I  get  luillttlB 

■  llMlU  lu  B-»oll  laliip  J— F.  W.  Hi's'cKV. 
[saiKS.]— SlcroBOopa  Stand.— I  kare  the  fallawlDtf 
im  uf.a  lnli;nHi;ope,  HI.  :— IkBl.  inbo  (Biiu.  langl  aticd 
itb  vTL-pltfco  and  objectlTCa  sliding  in  an  outer  tube.  Is 
'  LcL  It  is  iccTablB  by  a  rack  aud  pinion  -  a  oellar  and 


QUERIES. 

[M;Gi).]-Iron  for  Field   HaffnetB.  ~  An.'   flel 

aincoIlBtTnf^tln^Hdyn.-Liuoof  an  orptnslTc  doacrlpiLuf 
ad  nqnlro  tbo  oioicreceut  and  reliable  iaConnallouiipii 

[Sri5dI.]-IniUcatoT  DlaKTania.-WlIl  soue  niul. 

:...ll..     ...1I..1..... __     .!,„     fulluIiiuH  ?       TLB    lOL'llBD 

.    double  cylludei 


liidly  eulltiblei 


high-preHure  engine,  wilb  ejllu.len  loin.  dla.  bj 
stroke ;  boUor  prcssuro,  TBlb.  per  sa.  In.  Diagram  marked 
Nd.  1  «»  Bken  rrDDi  tbc  cuttl.l;  end  ci  right-liaud 
cylinder  when  tlie  en^ilue  liid  lu  Full  work  on.  It 
fquliniilhe  Magrvn.  which  li  correct.  U  meaanre  fron 


:k  pressure  ?     DLajrram  No.  t  ms  In 
""■' '■  lante  end.     Ia  tbia  case 


iy 

) 

HEV0L*IE5PEn  IV 


engine  was  numlng  light— tlial  Is  Co  laj.  the  engine  was 
iilTing  the  sliaflLie  in  ahopj  only.    Tho  straps  o(  the 


i'-tr.".!; 


[Msas,]— To  Mr.  Watherflold. — 


ess,]— To  Kr. 

Dore  Is  stated.    Can  mf  huibuid  clalu 
Jid,  a  not,  will  mv  own  rocelpt  oplj  I 
iiecuEor;— OsEltuaiTutLU. 
[UMl.]— To  Kr.  VimBhuTBt.- 

1  foil  of  LeyilF 


lOlSclenl  Cor  " 
haro  followed  I 


t.jo  Mn  ago.  anJ  h.id  a  ileal  of  Ironhlo  wi 
ttul  at  Ian  lUGCciite!  by  nilng  Large  one 
1  Nfllar  osotact  by  spring*  behind.      Belieiing 


D,  hito  wM< 


I  this  ur 


H  at  m  woodeu  nprlgbt  m 


woojenb.i 

lU  UI  a  simple  and  elflcloit  IneLining  aUnd,  within  the 
%ue  adjuitment  if  possible  ?-^lK:i(.'KbTL'liEKT. 
[IMtl.]— Fnsea  FlTOta.— Will  aonr  prairtical  rtoder 
i>:  mean- turaecurluglulhuturiu  lor  KpoliihliiliBineT 

[BHMr.l— I.«ver  EkoapemDnt.— Will  tome  practical 
'aii'liDialiFr  expUkin  Ike  acllou  of  Che  club  uatk  pallet 
■liL'ul :  iia  ilIitcrBdOD  (torn  the  mmlglit-tootli  whtel  ?  Also 
'K-  bmi  means  uf  repla^'liig  WaliLam  |nllet  jewels  y*^ 


I— Watell  TnrnB.— I  bare 


el  intended  forp<Totbctoteptaclu« 

[S>'JC9.]— Sprlnr  Qnn.— If  the  iplril  spring  required 
I.r  lUe  punxac  I  niinlluu  bcluw  liu  dL'scribed  (u  mi  br 
aof  of  3CUTTrAaers.so  that  I  may  be  able  from  the  dcsorlp' 
tlon  to  urd.T  iw  to  bo  made,  I  sliall  be  grmtl;  oblige!. 
A  ijilral  rprlug.  I41n.  dlam.,  and  uul  mure  than  1  jft.  long 
when  niwu,  to  slioot  fnnu  a  barrel  a  laTU-lennla  ball  Sliu. 
IB  dloiu.  aa.1  9iii.  la  weight,  (o  a  dl^Iancr'  ol  40yd>.  before 
It  tuit.4ii->  the  groBwl,  whU'h  Is  level  when  the  barrel  k 
hoiiivntil,  Dud  3tl.at»re  Ike  ground.— J.  D>3HBADB. 

(Bsi7u.]-81>s  or  Shaft  tor  Comlab  Bollor.— 

grate.  Jft.  liu.  by  Hi.;  height  of  iholl  to  be  tSU  to  Wlc 
InlerLul  tli'iot  >(»lt  uuit  needtd.    Is  tb.:re  any  ttanding 
rul.'for  bollen  of  different  alios  >— A.  BUKWEB. 
[iwsri,]— Diflltraltioa  In  OoUodlan  Ptoosbb. — 

wlilL^b  I  decl'led  lu  do  by  cDllLhlLoD.  Ail  my  Iivults  bare 
been  pnor  aitd  thin,  CLe  depuall  grauuiar  when  seen  with 
a  Biai^ollli'i,  and  tbe  sbaduws  clug„-ed.     AI  llr:<t,  lidnldng 


I.     lutly,  I 

(It  to  bcseeo.  laeJlhaTe  omltlod  to  state  that  I  made 
t«u  new  s.l'.r  batli9  In  ft'lilllian  to  the  cbsuges mentioned 
ubure.  AiIcanSudnolMRglnllielilt-boidistohelpBie. 
1  eome  to  the  KECUAaic,  hi  the  ho]n  that  souieana  will  be 

ptrtent  utterly  non-pilMc  d  and  Tory  much  annoy^  as  ten 
yean  einio  f  nied  to  produce  faultleu  sollodion  negitlTts, 


sample  glrea  splendid  golatln* 

wo.  BclU,  1  woold  tij  a  Ircih  smpla 
(e  stot^k.  I  may  ur  that  my  dark 
kill  bo  Tcry  grUoIul  lor  any  hlnti, 


[t«D7:.>~ Hfntite  Pancy  PhotoffraphB.- How  an 

tlic  tiny  phuCbtf.  produeeii  Chut  are  aolu  by  fancy  statloncn 
mounted  en  penholders  and  many  other  useful  audhuurr 
articles  ?  They  appear  to  be  placed  at  one  end  ot  a  soiall 
rod  at  glin.  which  le  ground  at  the  other  to  the  form  of 

A  dcsetlpUou  u[  tho  way  they  are  mode  would  be  Tory 
Intereating,  though  I.  for  one,  woold  be  tbankln]  for  a 
rehreoee  to  a  dtscrlptluo.  If  the  latter  cannot  be  giren.— 

[EU73.]— Ohemlat  and  Dmcrlat.— I  ikonld  like 
to  know  If  IUer<^  is  any  means  of  oommeucliig  business  aa 
a  cLemlat  withoot  IxcoRilng  apprcnlioe  to  a  chemist  and' 
druggldt.  1  haTB  a  good  knowledge  of  general  obemietiy 
and  someet  pliarmaceatioal  eliemlstrj.  atul  am  ^frly  well 
practlaod  in  qualltstlTe  and  qoaDtlullTe  analysis.     Coa- 

tleejtdpoa  f  imply  a'wulo  id  time  and  money,  and  should, 
tLi'rclure,  bi'  Ttiy  g1^  to  know  It  Uiore  ii  auy  other  way  ol 


tlifyhig 


Kallwaja  , 

with  re^rd  to  Its  wearlnu  qualities  and  Its  gLvIng  a  good 

rererted  to  the  old  Ihik  motion  in  (heir  nawest  Iknk 
enaliiea?-H.B.A. 

[BBi't.]—  Bepiacing  Wooden  Oocb  of  Bev«l 
WhaoL-I  have  a  IktcI  wii"''  •"-'  ■— ■■  ■ — '—  — 
wljlehl  wanll..replaeewltiii 
Uu^lygiremeafewhlntjaa 
IwllraudBudinitpllehclrolol 
llslicd  on  the  suhjeit  f— lots 

I        [M.irfi]~AliitnlTilnTH.— I 


wooden  cota 

e  manner  uf  pitehiflg 
theru  any  work  pub- 

deslrou  of  reducing  a 


Sf 


[686 
dJeDt 

line). 
iiiniHli 
Fpii 


« 


*  X  Ml' 


di*l,  apeclnllT  od  Bnt  Mrliiic.  Mr)  iiccoiupai.l<;<L  wiih  ■ 
hlMlDH  loiuul  on  Uiird  tUlog,  kwl  nqulm  tu  be  |ial]ed  out, 
Uittfg  of  ipeaklntf  oudily.— ri:itFi:i.TJOX. 
[isiTB.]  — Brlck-maUnff  XMbine.  —  Uii>  ru; 

actnBlRl  bf  m  acrew.  or  Fotltn,  wudM  tllKV  MB  ClAJ 
tbiougta  ■  dls  hftTine  uiutiennii  holH  ol  [hl>  1^^  Hstkni 
In  It  ?    I  nov  put  tlio  cliiy  In  a  ci-liailcr ;  tiw  bullora  it 

idniiatr  ilut  nu  tha  Inttrwl  boro  ut  tba  I'lllii'ler.  whli^U  I 
Wright  to  loige  the  L-ltiy  through  tlie 'He.  Avery  [liilit 
unMort  snOcM  to  lorus  tlie  clny  tlirougli  tlig  ilio  ut  flnt. 

lucRued,  mni  then  ttu  clay  Hsnu  to  •oli'liCj  wl  rrfUM 

<iusnlnu  [i :  <Xa  I  c>l  mOcleut  |<tv»iiiri'  in  ■  uiavlilue  tu 
luicstlieebiitLrDugh  tJicilk'?  TIk  drier  Ibv  clay  the 
belter  It  vUl  (uit  m,-,  u  It  U  h«  Uable  to  bo  lujuie.)  in  the 

[suaO-l—Laanch  Ensine  knd  EoUer.-I  »l«li  to 

obUied  It  uiy  of  yuur  coneipoii'li'iitl  Kuulil  klwUf 
•ollglittu  me  on  one  ortwo  imint*.  I  want  tu  knoir  bow 
the  tKiI-|i[mta  of  Ihne  engine!  He  uaujiily  muilr,  lUd 
vheiher  the  longlltHlliwI  parti  W  iliiug  lo   boat  nre 

length,  uid  wkllb.  UHl  tlili'kntM  t    llow  niv ,_ 

aiedlo cylinder?     AUo  I  ihuBhl  llln  b>  hire  tha 
Btruedon  dT  m  horinHitMl  tublnr  boUer  ilHcriiw  ^ 
A  •Inwing.  If 

-nlKisand  ImllariButili' 

mn  ™gl. 


IKiHi.]— Horse-power  of  Componitd  Sngliis. 

Ihnow  thatftetuiil Indicated  powvri'Kn  unlf  be  fitunii  Ifj 
ttie  Indicator;  tint  I  nivun  how  lo  citiinate  urhil  ilir 
indiiahd  power  would  be.  3>li»t  ihr  Intrrmedlitle  pte«uro 
between  the  cjiinden,  or,  in  other  wortlii,  the  iMck  pree. 
igilut  tha  hlgb-pr««.  irtfton,  be  iledaclcd  frum  the  jnmr 
eirrted  by  tlie  lilgh<pTi-#.cyLluiicr,and,lfiu,lu>wf  I'lpue 
—ml:  out  ui  eumiilo  lu  ululu  (Ikucm  ofauMglr-  '  — ■■  '• 
fUadotn.  7ln.  itroVe,  BOIb.  bulltr  i —   "■ ' 


ilutiuns  per 


OBMS.}— Clockwork  PedeatrlAiu. 

of  t^ie  clook-hfuiLUi  druffiug  them  uluiig  ovtr  ■  KTveii- 
halie  (KTpet,  ii  to  aiuko_tlitlr  lege  move  altiriiHtely  in  ■ 


■re  theac  ninrle  ?    t  ihill 
'UlglTcmcloaliucllii     ' 


cnck^n,  ciii'tamlDg  bou'wni!  «' 
[9KM4.]-IbtKIieUo  B«lt.-I  irl'li  to  mute  ■  mi 

Btupcrly  nugnctiHd.  auit'/    In  laiing  the  i>lcn«,  mi 

[M»M.]-Cold  Fset— Cun  any  of  onr  reailen  glTe  i 

ulianga.    Una  Id  hot  »«ll  ei  my  tret  are  iiultu  i\>ld.    • 


(ml  fur  a  frtr  nK.iiilK  wblht  Ihi 


K|irr 


nplKlnt,  ui 


f-ni  un  nirly  reply,  nixiiMaliy  tr 
.   .  riuiiLirlj  aScctvl  awl  gone  ovi-r 

riKSKSO    Double  BUde-Bule  Problem.— In 

P  M'  .N.,  tlir  Min'a  ilei'liaitluii  being  tV^  M',  and  nitlti 
f  centra  M^  7',  leeinlml  the  tcne  Aiiuinth.    FWieih 
oiltlou  of  triiionuuieiriEal  alldi^— UiukkT. 
fiSSSJ.]-  __ 
•:ra  .luiilily  iii 


.'tlfy  llw  HPiT  lu 

... jbure.     Xba  pnipvRleu  an,  1  pint  of 

nltii><  lu'ld,  time  plena  of  blwatoiiL-  tlie  dn  of  a  Biniill 

..  __..    1.  jujiprt  „  It  will  dlMalTSi  whU-li  la 

_.B4fn|ilna]ulii(Bl«nttwelTelHnini, 

tliere  laa  silld  pitee  of  unit,  hwkiiig  MitoiilliiH  lUa  htua- 
Mone,  witli  ioK  ■  little  wlntjiiu  on  tiqk  Of  t-oniia,  tlili  la 
of  nu  BH  (tliB  wild  inn),  tha  Ihinlu  bolni  rwinlred  tor 
uu  ;  the  attk-la  tu  b*  i>nmMri  Aat.*  warm,  tlHu  dluied  In 
Kin.,  and  lieia  in  a  amukeleM  pu  till  blai-k.  afttrwarda 
bruibiid  uCr ;  If  wanted  briKbt,  hut  TuniiibeO.  Thii.  1 
ul)fb(  mviitlun,  la  onl}'  furcerb^li  metal*.  Hbull  lai  rcry 
glarl  tor  aiHuitbudy  tu  mtiff  thia  error.  -Itl^AUIilt  ul^ 
'■31l»'iU^l>^" 

[3UM.1'-IIoiildiilS.~Coalil  »me  bruB-outer  glT.< 
niealllileiuiibi'uuiiia  beat  ■aul  to  uk, wlwibir IU>T> 
■kuuld  be  iiiiy  emlduaC  iwt  ig  it,  alpl  wbcuar  It  li  uaual 
to  ikln  dry  all  uuuhli  for  unal]  loatlngi  Dp  to  Icvt.  7  I 
h.ive  been  uiOng  UamOeld  aanil ;  but  1  hare  an.'U  b>'tt'  r 
cuiiuga  than  I  ivn  turnout  with  It;  I  can't  gel  ^k  >kln 
and  colour  I  thuuld  lite.— I'liiiTliai.  Bli»»»-(  a-vbu. 

[Ufw.]— ladicecUon-'Barciiift  Tentriotili.  ■ 


Wbatare  Hie  ■jmptoim.  cauno,  auU  cure  of  ibo  urclna 

In  the  uilerotuiipc  id  poHerful  enough  to  duteet  ic,  aud 
what  li  It  ui.peannce  7— A. 

[dSSW.] 
w""nyou 

-Fretwork  Pattent. 

eihuiMlitoioupaiwiol 
luiiot  j.rocuro  tlie  detlgu 

-Can  anyone  ten  UK 

[SStaS.] 
clust  Ol  fj 

ir..«  euBiu,'.  out  ye^a■iJ,U•o.  what  are  ilwlr 

[M9tM.]— a.W.  BnrlnaB.— 


[tsoDO.]"  HuliKodBuualeyBntliMB.— A  brii 

ItHaOI.I-'OeOEMtrlcaL--  W<>a1<l  amne  matlieinutlc 
reader  ol  the  KNUl.i!ill  UlK'IIAMir  kludly  glre  u  iuIhih 

lalvral  triangle  i>  greater  tliau  a  rliilit^n^led  laossel 
trliugle,  bulb  being  iuM.1ibvd  In  lU  uuui  drele. 
rtzHLEO, 

[tMOS.l— DyneJno.— To  Mii.  Uii'rn»K.--Tli»nk»  fi 
hcluluE  me.  "- lui  guu.c.p.  dynaino.  I  >Uuuld  be  guvl 
ymi  would  ulve  me  full  dchiila  uf  a  Wu-p.|i.  PucUkkil  rln 
Uramme  u,uvhlne.    J=kciehM  wfliW  «l.ll|[e^l'.  W.u.kki 

ftnAnii  —  T-nrnmotive    Exeartmonta.   —  I'.i 


.uliphur.c.r  line,  lo  th.'  .-ii.i.i 
WIU  >n.'  the  lUugta  vl  eu|.|ier  !« 

[ChClo.]— Z-lfht  and  Badii 
n.e  to  any  fTperluKiil«  ou  n.i- 1.' 
llir-.UFh  iLineriiit  kii..ln  of  gl  ■..-. 

tl^ia  eyw  uiS-a  it  i-  JilTiiH  .l'. 
luiy  itnbHihuat'Xia'rii 


U.K.* 


auHiH'W 


:«MlI.]-BaUer.— 


[«MlI.]-BaiJ 


ii.y 


■honld  iDilde  ilia,  of  ^.ifety-vJl. 

wliat  weight*— Voi.NPi  Ilti.is; 

[»«l9.]~WlnLShurst  In! 


[t>ifii<.]-lI>eaeto-Elect 

•unie  of  your  m 
II.  Ithaa  two 
tlie  oibot,  Ibe  p. 
auylea  to  leg*.    ' 


tlie  oibot,  Ibe  puluu  uf  liunvilj 


and  the  niulcr 
119  of  box  are ' 


eaa  from  ■  4.11.  •lU.  Itruua  h 

_    ._ I'u.liRi'iir'***''" 

electili:cUDiiM.-tIa>i  with  top  ul 
M-raw,  at  atnil,  biH  no  coiiiieutk] 
■      '■  <i>il(1»n 


md  tnillela  to  bi-  .aat  in  r}:iu-: 
:s«<!i6.]-Joy'B  Valve  O- 

[M'cir.l-Albuiaea  PlaU 

[ShSl-.l-Wftter  GomnBi 
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NEW    APPARATUS. 

BEADY  AND  IN  PREPARATION. 

R£ADY 

SAFETY  BUN8ENS  (Fletcher's  Patent).  A  new  high- 
power  Burner  for  confined  spaces,  small  in  size  and  of 
enormous  power. 

SMOOTHING  IRONS.  Self-heating  (Fletcher's  Patent), 
for  fine  Laundry  work.     Three  sizes. 

HIGH-SPEED  BOILERS  (Fletcher's  Patent),  for  BoU- 
ing  water   AT  ANY  RBaUIRBD  SPEED   for  Tea, 

Cofiee,  and  Restaurant  work. 

LABORATORY  BUNSENS   for  ordinary  Chemical  use, 

IN     PREPARATION. 

A    NEW    ATTACHMENT  FOR    EXISTING   GAS 

COOKING  RAIMGES  (Fletcher's  Patent),  for  utilising 
the  waste  heat  of  the-  Oven  in  heating  water  for  washing 
dishes,  &c. 

INSTANTANEOUS     BATH     HEATERS    (Fletcher's 

Patent),  for  supplying  PURE  Water  fit  for  Cooking  or 
any  purpose  at  any  required  speed. 

NEW  COOKING  RANGES  (Fletcher's  Patent),  for  uti- 
lising  the  waste  heat  of  the  ()7en  in  heating  water.  Five 
gallons  of  water  heated  1^  per  minute,  by  the  waste 
heat  of  the  Oven  without  any  cost  whatever. 

NEW    FURNACES  for  Glass  and  China  Painting. 

INTERNALLY  HEATED  TAILORS  IRONS,  which 

can  be  heated  from  an  ordinary  Gas  Bracket- 

THOMAS    FLETCHER, 

THYNNE   STREET, 

WARRINGTON. 

London  Offioes  and  Showrooms -83,  UPPEB  THiUOBS  STREET. 


■I  I 


»i  -. 


ENGLISH   MECHAKIO  AKD  WORLD  OP   SCIENCE  :  No.  1,086. 


jas.  is,  \m. 


AHBWEBS  TO  COaRESPOHDEK'fi.        K«  ^_.^^;J.  (« cnwe  ™t[m..t« 


BT  Inturi 


»irch»eT^  tr|.lk«  olTlni  >a"ti 

qnlnn. 

n  la  Hr>!Clill7  ^nwii  to  Mnt  Ko. 

4.    Tilt 

■M" 

13'".:?;- J.J 


■    TiM  follnwjDK  tie  till  luitlmU,  Ac,  uf  Icitun  to  liaiul  np 
to  Wedoewld^  evouitig»  i^uL  13,  and    atackuuwJclGOM 

0,  Bincii  AND  Co^P.  TnUiuicc.— H.  B. 

Mulcun.—T,  ]li'«:1iiiu.~-V. 

a.  Bccclilng^L.  Vnji—Vr.  -.  .,—  — .    . 

T.  (nukr.— Dr.UulFll.-J.  H.  JICiDnwI.-  lititbli 
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HICB08C0PICAL  ADVANCEB- 
ANCIBNT     AND     MODERN.  -  IV. 
^By  Dr.  Royston-Pigott,  M.A.,  M.D.,  Can- 
tab.; P.B.S.,  ME.C.P.,F.C.P.8.,F.R.AS., 
formerly  Fellow  of  St.  Pet.  Coll.,  Cam- 

V.      Blaok   DoU,   Teat   Bincai   and   Ltae*. 

V*  npHE  black  dote  of  the  French  Podura, 
JL  allnded  to  in  the  last  article,  were  in 
.  1862  the  prolific  caaae  of  entering  npon  a 
BeTOD  years' search,  for  the  reasons  why  the 
most  excellent  glasses  of  that  date  utterly 
failed  to  show  them.  Then  inceaBant  study 
led  np  to  a  research  which  rewarded  the 
writer  with  the  detection  of  an  unsuspected 
residnary  aberration.  It  was  thus  alluded  to 
{Phil.  TruM.  Vol.  n.  1870)  :— 

"  I  purpose  at  pres«nt  to  describe  as  briefly 


evidently  remained  to  be  ioTestiffated.  The 
evidently  delnsive  character  of  the  standard 
test,  BO  much  relied  upon  for  the  construc- 
tion of  microscopic  object-glasses,  snggested 
the  necessity  of  a  search  for  other  leas  nn- 
oertain  methods  of  testing.  The  principle  of 
proceeding  from  the  known  to  the  Quknown 
appeared  to.  ofEer  the  only  sound  basis  of 
inquiry. 

"  Simple  objects  were  now  ezamined.  The 
finest  gUe%  threads  presented  linear  imt^^ 
of  any  conceivable  degree  of  proximity, 
whilst  their  fused  axtremitiea,  when  selected 
aa  forming  refracting  sphernles  one-thou- 
sandth of  an  inch  in  diameter,  presented 
miniature  landscapes  and  points  of  light  of 
remarkable  precision,  the  spherical  aben^tion 
of  which  could  be  eiaily  calculated  to  be  of 
inaigaificant  amount  for  limited  apertures. 
Even  a  plano-convex  lens  of  oue-thirtieth  of 
an  inch  focal  length  and  three-hundredths 
aperture  displayed,  though  nncorrected, 
miniatore  pictures  of  -  marvellous  beauty, 
bearing  considerable  amplification  ;  whilst  a 
combination  of  achromatic  leases  corrected 
with  all  the  resources  of  modem  art,  seemed 
capable    of    fonning    an    exquisitely  small 


one-eighth,'  it  was  returned  to  (he  opticians, 
to  their  surprise,  for  better  compensation. 
It  was  then,  after  more  accurate  compensa- 
tion by  them,  again  submitted  to  precisely 
the  same  testing  conditioDS. 

"iVeuj  iiesuZta.— Appearance  of  a  slight 
□ebulona  yellow  cloud,  through  which  could 
be  distinctly  seen  the  ivory  scale  finely 
gradoated,  the  bulb  sparkle,  and  even  minute 
separated  mercurial  piarticles  scattered  within 
the  elass  stem  (Fig.  13,  b). 

"The  definition  had  been  therefore  de- 
cidedly reformed.  Previously,  however,  io 
the  afttemtion,  experiments  bad  been  tried 
for  the  purpose  of  ascertainioff  whether  a 
defective  glass  would  still  toTm  a  fine 
miniature.  It  might  be  reaaoDablv  expected 
that  such  slight  errors  ns  had  escaped  the 
notice  of  eminent  opticians  would  not 
materially  injure  a  miniature  image  ia  which 
the  aberration  would  probably  be  reduced  in 
the  miniature  itself.  The  image  of  the 
thermometer  now  formed  with  the  imper- 
fect eighth  was  viewed  with  a  fine  sixteenth 
'at  about  800  diameters),  when  it  was  grati- 
'  'ing  to  observe  a  very  beautiful  dispky  of 
picture  well  defined  in  sU  respects. 


^\\\^V\\mv\^s^\s\\\m\v^^\m\s^^^^^^ 


as  possible  some  experiments  which  suggested 
an  inquiry  into  the  mipthod  of  raising  micro- 
scopic power  consistent  with  a  corresponding 
improvement  ia  the  precision  of  definition, 
so  generally  des^oyed  by  excessive  amplifi- 
cation. 

"  Such  an  inquity — in  the  present  elabo- 
rated delicacy  of  adiustment  accomplished  in 
microscopes  of  the  highest  quality,  eipecially 
when  armed  with  '  immersion  sixteenths,' 
which  have  alone  succeeded  in  resolving 
Nobert's  most  delicate  bands,  embracing  lines 
1 12,000  to  the  English  inch— would  seem 
either  superfluous  or  futile. 

"  The  research  was  originally  suggested  by 
the  accidental  resolution  of  the  Podura  scale. 
This  exquisite  object,  so  justly  prized  by  the 
optician  for  the  trial  of  microscopee,  affords 
peculiar  markings  reaembUug  notes  of  admi- 
ration, of  sufficient  delicacy  to  put  even  the 
defining-powor  of  objectives  of  one- fiftieth 
of  an  inca  to  a  severe  ord^.  I  had  observed 
these  markings  to  disappear  and  be  resolved 
into  black  b^ds.  The  o.  jective  employed 
had  nearly  one-seventh  ol  an  inch  focal 
length  and  an  aperture  of  tftdeg.-  The  object 
waa  illuminated  by  solar  rays  reflected 
obliquely  by  a  plane  mirror.  Having  re- 
lated this  effect  to  eminent  opticians,  I  was 
informed  that  no  objectives  (at  that  time 
1662J  conld.re3olve  this  test.  I  prevailed  on 
.  them,_  however,  to'  construct  a  '  very  fine  ' 
me  eighth  exfveealy  for  this  resolution  ;  as 
bii  totally  nUed,  a  one-aixteenth  was  care- 

Of  ooawraqtod  witii  no  better  success,  and 


image  of  any  given  object  placed  at  a  distance 
from  it,  the  appearance  of  which,  when 
examined  by  the  microeoope  to  be  tested, 
could  at  once  be  verified  by  the  object  pro- 
ducing the  miniature  test.  When  suitable 
precautions  are  taken — euoh  as  (1)  axial  c  ' 
cidence  of  the  objectives  ;  (2)  proper  cor 
tiona  for  an  '  uncovered '  or  aerial,  or  f oi 
aqueous  image  when  immersion  lenses 
employed,  and  for.  the  distance  of  the  object 
from  the  image-forming  objective — these 
miniature  t«et-imaaea  bear  an  extraordinary 
amount  of  ampli&ation  by  the  microscope, 
displaying  at  once  the  erroneons  corrections. 
I  have  found  it  convenient  in  general  to  use 
the  image  or  mintatuiv-formin^  objective  of 
'  deeper  focus  than  the  observing,  generally 
ne-half. 
"The  following  experiments,  aaducidating 
the  operation  of  this  testing  will,  it  is  hoped, 
explain  its  critical  powers.  The  mechanical 
arrangements  are  shown  by  diagrams,  Fig.  1. 
Experitnent  1. — Miniature  of  a  small 
thermometer,  the  ivory  scale  being  gra- 
duated 24deg.  to  the  inch.  A  power  of 
300  diameters,  gained  by  a  low  eyepiece 
'  A,'  and  the  objective  of  one-eighui  focal 
ength  (made  expressly  for  Podura  bead- 
ug-test),  was  applied  to  view  the  miniature 
formed  bya  one-sixteenth  objective  of  excel- 
lent quality  ;  and  the  following  appearances 
were  carefully  noted  at  the  time  of  observa- 

"ffiauK.— The  sparkle  of  light  on  the 
bulb  of  the  instinment,  the  graduation,  and 
the  mataUic  thread  within  the  glass  tube 
are  invisible,  obscured  by  a  nebulons  yellow 
fog  which  no  objective  adjustments  are  able 
'  I  diasipate  (Fig.  13,  a). 

"  In  oonsecjuence  of  this  unexpected  dis- 
aOTMT  regardmg  the  quality  of  a  '  very  fine, 


"  These  and  other  experiments  appeared  to 
warrant  an  important  conclnaion^that  an 
image-test  miniature  formed  by  an  objective- 
of  fair  quality  enjoyed  sufficient  accuracy  of 
definition  in  miniature  (even  when  the  object 
was  placed  at  vailing  distances  from  the 
stage  or  focal  point  of  vieiou)  to  form  a 
trustworthy  test  of  microscopieal  definition, 
provided  the  aperture  of  the  miniature- 
forming  objective  was  equal  to  that  of  the 
objective  to  be  tested. 

To  estimat«  the  size  of  a  miniature  (n) 
of  a  given  object  {S\  placed  at.aconaiderable 
distance  (d)  from  the  miniature  (Fig.  13,  a), 
it  is  necessaiy  to  consider  that  the  con- 
ventional length  F  of  an  objective  may  be 
defined  to  be  lOin.  divided  by  the  micro- 
metric  ratio  of  amplification  (m)  when 
the  image  is  thrown  on  a  screen  lOin.  from 
the  object,  so  that — 

p  =  il  -han  J=  10, 


^  i_,  whec  d  U  constant  (I)  - 

When  very  deep  objectives  are  used 
the  position  of  the  plane  of  focal  .vision 
varies  slightly  for  a  considerable  increasie  of 
the  lenglb  of  the  microscope,  so  that  if  the 
draw-tube  be  graduated,  the  increase  of 
power  ia  nearly  proportionate  to  the  increased 
length  or  reading,  because  the  focal  plane  being 
nearly  fixed,  the  image  will  appear  upon  a 
screen  enlarged  'proportionately  as  its  dis- 
tance increases.  Ou  reversing  the  rays, 
the  miniature  diminishee  in  proportion  as  a 
'en  object  ia  removed  further  from  it : 
im  which  it  follows  that  approximately.. 
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m  CO  .7  when  P  is  coTutaut   (2) 

"Comi>OQndingthe8eexpTOssionft(l)and  (2), 


teenth,   when   d   =    10,  and  henop  (li  being 
Ur([e  and  i'  small)  approximately, 


—  F (=> 

■'  If  (/)  be  the  focal  length  at  a  small  lens 
wlioso  thickness  is  ni^lected.  a  verj-  similar 
approximate  result  can  readily  i>e  obtained 
from  the  optical  formula — 

'   -  1  -   ' 

For  by  construction 

and  by  .similai'  triangles 

(f  lieing  the  distance  of  the  olijort  from  the 
centre  of  the  lens,  and  e  the  diatauce  of  the 
image  from  the  name  jioint.  Here  we  have 
got  rid  of  ihc  refractive  index,  and  wo  are 
»nly  conccmed  with  the  dUtance  between 
object  and  imago  ;  this  remarkably  simplifies 
the  ojiticil  caiciilationi).  Klimlnating  die 
unmeasured  distances  v  and  <'of  tlie  object 
aid  image  from  the  'centre  '  of  the  lens  it 
»|H  be  E-^nnd  that— 


But  in  the  case  of  the  miniatuve  iinogos  cm- 
played,  III  is  so  large  thai  ( -  2)  may  he 
neglected,  so  that  m  =  ih     sufHciently 

near  for  their 


„,=  101)-:-  ,',  =  !,'"«  very  iiOLirly. 

The  divisions  on  the  tbennometer  would  bo 
therefore  reduced  in  the  imago  to  a  miniature 

.  .f^flOO  timefi  lo«3  than  the  original,  or  about 
W.fNn'to  ihcinch,  whilst  the  breadth  of  a 
jingle  line  woold  be  only  the  400,000th. 

"  The  means  being  thus  obtained  of  readily 
cittimating  tho  sine  of  images  of  known 
•Ujccta  at  known  distances,  tho  eiamination 
of  immersion  objectives  nest  occnpied  my 
attention.  Double  stars  were  artificially 
produced  in  thin  brass  (3-lOOin.  thick)  by 
placing  minute  apertures  (12-l,(K)0tlis  in  dia- 
meter) in  front  of  a  brilliant  Same,  at  the  dis- 
tance of  lOOin.  from  the  focal  jwint  of  ob- 
.lervatiun.  The  aperturei  were  so  arranged 
as  to  gradually  exhibit  closer  double  discs 
(as  shown  rouglily  in  Fig.  U),  which  were 
carefully  drawn  on  brass  undor  the  micro- 
scope and  then  accurately  pierced.  Tho 
miniature  effect  of  the  t.  tar-don  blet.-.  is  re- 
presented in  the  following  table,  tho  immer- 
sion Ath  objective  being  converted  into 
Athf,  so  tliat  /  here  =  -h,  >■■  =  :iOi)0  at 
lOOiu.  distances  (nearly)  : 

Calcidated  niie        Diitance 
Kizc  uf      of  imuM       between  their 

OooWet,      ilisca.         nrarlj.  .-entrps.    . 


(Fig.  8)  that,  in  No.  2  the  discs  being 
12-l,000tb3  and  the  separating  interval  be- 
tween centres  being  l-20th,  the  actual 
dividing  interval  is  :j3-l,U00ths,  or  above 
three  times  the  real  diameter  of  each  disc. 

■'  Erjieriment  2. — A  drop  of  distilled  water 
being  sus]>ended  between  the  objectives,  both 
of  which  were  fitted  with  single  front  '  im- 
mersion lenses,'  I  was  aatonished  to  find  that 
the  separating  interval  (measnring  38- 
l,O00ths)  between  the  centres  of  the  discs  had 
totally  disappeared  in  the  miniature  imafo, 
Tho  discs  now  resembled  a  finely  divided 
double  star  just  separated  by  a  black  line, 
yet  this  minute  interval  should    liave  ap- 

iieared  above  three  times  the  diameter  of  a 
[iiic. asat  Band  B  C  (Fig.  15).  Apparently, 
therefore,  in  the  eyepiece,  spuriou'i  discs  had 
beenformed  four  times  and  l-(ith  larger 
than  true   aplanatic    representation'  Ity  the 

"It  follow.4  from  this  experiment  that  if  the 
discs  bo  supposed  to  gradually  diminish  to 
points,  the  limiting  value  of  the  residuary 
spurious  discs  would  give  nearly  ]-52,O0Otti 
of  an  inch  for  the  diameter  of  tho  least 
circle  of  confusion,  representing  the  actual 
amount  of  residuarj-  lateral  aberration. 

■■This  appears  from  a  diagram,  wherein  the 
limit  BF  =  4AE,  when  A  B,  CD  both 
vanish  in  the  ca.4e  of  the  discs  lieing  reduced 
to  points  (Fig.  15). 

"  Tho  iihenomena  presented  by  these 
artificial  doublet-image  teats,  gave  fine 
evidence  of  the  skill  employed  in  the  con- 
struction of  the  glasses,  and  of  the  accuracy 
with  which  the  a:ces  of  the  optical  parts  had 
been  made  to  coincide  in  this  delicate  oxpori- 

"  All  the  discs  appear  shanily  cut  and 
planetary,  surroundea  irith  a  black  ring  sup- 
plemented by  accurately  formed  diffraction 
rings,  which  enlarged  and  glowed  with 
prismatic  coloui-^.  both  within  and  without 
the  shar])est  focal  ^oint  or  image,  forming 
concentric  intersections,  displaying  coloured 
pencils  passing  either  to  or  from  their  finest 
point  of  focal  combination  where  colour 
should  bodestroyed  (Fig.  It!), 

"  Experim^iit  3.— The  discs  (  ^  )  shown  by 
tlic  aperture)!  i,'it<.in.  in  diiimoter,  and  sepa- 
rated between  centren  A,  were  now  brouglit 
nearer  to  the  objective  0'.  It  was  then  ob- 
served that  tiio  image-discs  (of  above  four 
times  their  jn'oper  site)  began  to  separate  ; 
and  sinee  the  fipurious  disc  retains  its  false 
annular  ex|>ausion  independent  of  the  true 
magnitude,  it  became  evident  that  the  exoct 
distanee  at  which  the  tost  doublet  was  first 
divide<],  ^ave  for  other  objectives  a  compara- 
tive measure  of  their  nhirration  ;  the  verj 
di^ht  aberration  in  the  image  (of  the  Ititbj 
bemg  scarcely  appreciable,  especially  when 
favoured  by  the  advantage  of  tho  water-film 
to  enhance  the  procii^ion  of  definition  on  the 

By  such  experiments,  with  the  finest 
glasses  obtainable,  the  existence  of  an  aberra- 
tion of  material  and  mcLsurablo  amount 
being  thus  established,  the  next  question  to 
be  settled  a-isumcd  the  following  character, 

"  What  was  the  nature  of  the  aberration 
|>roducod  by_  displacement  of  the  final  focal 
image  viewed  by  the  eye  -  lens  ;t  and 
whether  better  etiecta  could  be  produced 
by  a  diEEerent  distribution  of  the  magnify- 
ing ])owers  ? 


distance  between  the  ej'e-leiues 
objective  gained  power  indeed,  bot  cu.-^ 
Iht  alienulion  to  inereanf  faiitr  than  thifiK'- 
gained. 

"Intermediate  Huyghenian  eyepieces,  n- 
verted,  were  found  to  increase  powsr  Ic; 
sacrifice  definition  ;  the  apparent  abemti&a 
seemed  incorrigible,  80  tnat  this  plan  vy 
finally  abandoned  in  1864.  Although  bv  tb 
means  the  Fleurosigiaa  rhomboidtii  was  turii 
shown  toMessm.  Powell  and  Leaknd,  vlu 
their  one-atrtoenth  objective  (dated  IM;; 
they  stated  this  method  had  been  tried  k^ 
before  and  relinquished  as  naelefs  to  imp^ji- 
definition. 

"Sliding-tubeaCmadobjthematmyreqner,' 

ire  now  finished  with   a   •  nniversal  jcits. 

order  to  admit  n  great  variety  of  «m/ 
and  componnd  cemented  lenses  (more  or  k^- 
chromatically  and  (<pherically  oorrected)  heii; 
inserted  within  the  draw  tube  midwij 
between  the  eyepiece  and  the  objective,  S< 
also,  whole  or  porta  ot  objectifei  tkv 
similarly  opplied,  thus  forming  a  micreswt? 
within  a  microscope  admitting  endlen  ciai 
binations  of  compensations  ■'  [tbusfonni^i 
kind  of  Dyalite  or  Amplifier]. 


l?,Sn 


,U<»i 


rc! 


''  It  will  bo  readily  seen  from  the  diagram 


ttiedliDci^LtT. 
t  Bj  tilt  vlipti 


THE  BHIFHAN   STEAH-XNSm 

AX  ingenionsly  arranged  i>team-en^:D«  a:: 
boiler,  known  ad  the  "  Shipmae.'  £r.c 
the  name  of  the  patentee.  3Ir.  A.  H.  ShipiLu 
of  Rochester,  N.Y.,  has  juBt  been  introdnwi;) 
this  country  by  Messrs,  Churchill,  of  (>>»- 
street,  Finsbnrj,  E,C.  The  engine  is  of  thi^H/- 
contained  type,  and  occupies  little  ipaa.  t> 
steam  being  generated  in  a  sectional  tubii^^ 
hoileibymeansof  kerosenei  hence  it  is  of  ~iw-l 
interest  now,  when  renewed  attempts  ore  ly:^ 
made  to  utilise  the  liquid  hydrocarbons  tt  ta'. 
The  engravingH  annexed  will  serve  to  •^i'-.; 
an  idea  of  the  engine  and  itH  ccn^liar:.': 
though  the  one  Messrs.  Churohill  have  on  r,-. 
is  smaller  and  is  dilferently  arranged  to  ■■hr. 
shown  in  the  perspective  drawing,  whilt  'i: 
sectional  diagram,  Uiough  it  serves  to  er.-iiS. 
the  general  principle  of  the  coDEtrncti-x 
scarcely  represents  the  na^ver  paitenu— - 
outline,  at  least.  The  boiler  oonsi.its  e!  i 
□umber  of  tabes  screwed  into  a  back,  vi^ 
d  a  water  space,  and  the"fiimace"  isfec^^ 
,  sort  dI  blowpipe  which  prodnoesan  ius.-* 
heat  and  raises  steam  very  quickly.  The  <ilr 
injeoted  into  the  fumaoe  tube  by  tlie  tftK  '■' 
iser  method,  live  steam  being  iiMdvBi> 
engine  is  running ;  but  to  start,  i^  i 
Dccehsary  to  tum  the  shaft  the  ravene  Tt; 
□□til  the  gauge  shows  an  air-preiwnTe  of  tbir.' 
4011).  in  the  boiler.  The  tank  containing  :> 
oil  is  protected  from  the  heat  of  tho  f  onuei  i^ 
a  jacket  through  which  water  flows  to  'Ji 
feed-pump,  and  the  fuel  is  at  first  injected  art 
the  furnace  tube  by  an  air  spray.  WImd  n 
saw  the  one-horse-power  engine  which  Hcnn 
Churchill  have  on  view,  it  was  a  bitterly  oli 
morning  and  the  down  draught  of  the  fia«  vu 
consiiicrablc ;  but  in  apite  of  that  drairlxii 
and  others  inuidental  to  a,  rough-and-naii; 
arrangement,  steam  was  raised  in  a  very  Ebon 
time  to  ISULb,,  and  the  engine  started  to  dhn 
an  emery  grinding  wheel.  A  reference  to  t^ 
sectional  diagram  will  give  a  correct  idn  ^ 
the  general  arrangements,  and  as  all  pin 
are  dintinctly  marked,  a  fully  detailed  dnral' 
tion  is  nnneceeeary,  Tho  oil  need  in  the  Tniw 
States,  where  tms  Engine  has  met  with  ■ 
favourable  reception,  is  of  11?.=  fire  test,  *oi 
the  patentee  states  that  if  a  higher  gn^^ 
used,  the  heating  power  ia  decreased.  Ita 
quantity  oseil  is  about  half  a.  Fullon  pet  boU 
for  the  one-hoi^  enRine ;  but  it  is  not  milibll 

^tU«  ™nTv     -U^  kerosene  wiU  be  tool 

in  tnis  country,     ine  boilf^r  ;» :ii  -^* 

practically   safe,    thouKh    tW  ^        ^TmI 
further  and  elaiis  that  ii^    "^J^jff 
but  the  whole  devioe  i-   J^°^  ^  «?»■* 
that  it  ia  dlfflonlt  to  IpT*  ®o>apletB  in  ^ 
mentcanbeintnidaa«A™'7r*''^  "JiJ^ 
steam-gauge,   india^M-^  ■«»  ptOTidd* 
normally  the  ■afv'      .,        ^9    to    SQO 
M  great  are  tt  "■  m4t  tgt « 

the  bailer  that  I  .(^ 

ateamatlOOlh.wi 
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equal  bj  Utjiag  >  littls  sofc  loam  either  nesf 
the  flange  or  at  the  end  of  the  ooie-print.  It 
will  also  lequire  the  barrel  ftuteaing  to  keep  it 
from  lifting  or  to  keep  it  Trom  elipping  lower 
down  in  the  monlda  and  rednoing  tite  tUoknese 
of  metal.  It  is  be«t  to  bave  two  holes  thjongh 
heavy  c»rs  barreU,  oae  hi  go  iniide  the  box  and 
one  to  go  odtside,  and  to  put  a  bar  through  and 
wed^e  them  so  that  thej  will  neither  rise  not 
fall  if  the  core  is  let  traa  in  the  mould  ;  then 
when  the  (op  part  is  put  on,  the  banel  may  b«- 
packed  front  the  box  bars  to  keep  it  true  every 
way  ;  bnt  when  bothendsof  oorehavea  bearing 
the  trouble  of  picking  is  Tery  much  reduced, 
although  they  sU  require  well  holding  down 
when  there  is  a  bottom  oaet  in,  and  it  will 
require  a  imall  belt  on  bottom  end  of  core  tor 
oleannce  of  boring  tool,  aa  shown  at  0.  I  ha-n- 
shown  a  sketch  of  a  pair  of  boxei  for  a  oylindi 
with  a  bearing  at  H,  as  well  as  the  top  end,  i. 
that  to  balance  the  core  p)a  will  reqnire  a  box 


foUowi  that 


it  I2in.  kmger.  The  sketch  is  one  withont 
ooest  being  cait  on  ;  but  it  has  an  eihauat 
branch  cast  on  with  Oonge  on.  It  !■  a  good 
plaa  to  oDver  the  face  of  the  bnuich  with  a 
loani  cake,  and   bring  the  air  out  at  D.    The 

Erinta  ought  not  to  be  lees  than  2in.  long,  and 
ave  a  amall  loop  to  faeten  them  with  thin 
wire  to  keep  them  in  theii  place.  Hake  up 
with  loam,  aud  bring  the  air  oS  by  laying  a 
pleoe  of  lace  or  cord  in,  and  draw  out  before 
casting.  This  design  is  monlded  in  two  parts, 
ae  it  is  very  simple  and  easy  to  mould  (Fi^,  1). 
A  is  body  of  casting.  B  is  body-core,  C  is  ex- 
haust-core, D,  prints  for  ports  2in.  long,  and  the 
sice  leqoired  is  usually  about  l)in.  by  ^in.  for 
a  4iD.  cylinder,  and  exhaust  I|in.  b;  Jin,,  E  ie 
running  gate.  F  ia  rising  gate,  Q  is  clearance 
belt  on  end  of  core,  H  uiowing  core-print  for 
large,  close-ended  cylinders  minns  the  spindle- 
hoie  ;  I  ia  box  handlee,  J  J  are  chaplete  to  hold 
the  port  oores  in  their  places  against  the  body 
Dore.  The  bottom  Oange  ia  shown  larger  than 
top  flange  (Fig.  2),  A,  body  ;•  B,  body-core  ;  C, 
ports  ;  D,  prints  ;  E,  rouniug-gate  ;  F,  riaing- 
gate;  Q,  G,  8,  Q,  box-handles  ;  H,  snuga  and 
pina;  top  box  to  hare  deep  ban,  bottom  to  hare 
flat  bUB.  Fig.  3:  A  is  porta,  B,  exhanat  wiU 
amall  loopa  in  ;  bring  the  vent  of  2  at  loopa  1, 
maifi  in  good  itiff  sand,  and  Tent  them  wuL 


THB    HATERIAL     C0NDIT:0NS     OF 
MSHOBT.' 

By  Prof.  B.  D.  COPB, 

THE  grenteat  pouibls  impoctanoe  ittiohei  b, 
the  queation  of  the  phyaicil  Eonditicmi  of 
oooaoiousDeti,  but  the  iavsitigation  of  it  itiai- 
ronaded  with  great  diffionltiee.  One  of  the  mo*t 
available  points  of  approaoh  is  by  a  study  of  thi- 
'  aoteiiitics  of  memary.  Memory  may  be  defined 
'*"'""***-".t  or  reoorrent  ooniQiouBDeu  ;  and  it 
hatevfli  produoes  or  deitroya  memory 
of  the  sppearanoe  of  diuppearanoe 
ui  DuuBciuLiHuflu,  1  roler  eapeoially  to  reminis- 
WDce,  or  the  recorreat  oomoionjaeis  of  ■  previooh 
impreuion,  aa  that  put  of  memory  which  givei  it 
its  importance  ia  thu  oonaeotion.  ' 

Memory  iireasooably  nadentood  to  be  the  reanlE. 
of  an  impressioa  made  on  a  phyiioal  baiii  o'  — 
anionauess  by  some  itimnlaa.  Tbs  itructi 
this  matter  is  affected,  so  that  on  the  reourre 
eoniBioainaaa  within  il  the  oontoiaaineii  takes  the 
form  or  nharaeterof  the  modified  itruotorait  fiodu 
there.  Important  information  aa  to  the  effects  of 
different  itminli  may  therefore  be  gained  by  a  nor 
■ideratioa  of  their  relative  oapaeitisi  for  reprodnc. 
tion  in  the  reminieoent  phase  of  memory.  On  thii 
point   the   fallowing   pK^ioaiUoaa   may  be 

(idared: — There  are  two  sonroas  of  in 

which  reappear  as  memories ;  these  tmi 

jeot  or  lubjectiTc  aotivitia  of  the  mind,  aud  tkoae 


special  senses  are  more  profound  than  I 
duced  by  the  general  senses.  ' 

3.  That  of  the  former,  those  introdw 
posed  vibrations  (sonnd,  tight)  are  mi<[ 
than  those  produced  by  supposed  ountac 


mell). 


i.  Thatof  ■nbjective  impreHiund.  th.i 
by  acts  uf  intelligence  are  more  rciuiily 
reproduced    than     are     those    pruduo 

These  propoiitiona  might  be  iUostrai 
leogtb,  but  for  the  present  I  content  r 
the  following:— 


2.  The  pUaj 


■  and  pains  of  geaeri 
ced  by  an  act  uf  mi 
ajiy  particular  pain  ( 


can  reprodi 

characteristic  (looUty  being  left  ODt 
can  be  more  or  less  recogniie'i  on 
rence,  ibowing  that  they  muke  a  real  I 
tively  alight  impression    on    the  phy^ 


„tii«-r 


DonfonndingtheTecoUeotionof  the  ooonrrence  of 
event  with  the  reoolleotioo  or   reminlsoence   __ 
the  sensations  which  constituted  that  event.  Thu 
one  can  remember  that  he  reaohed  some  consl 

in  a  given  discussion,  but  may  be  noable 

member  the  soocliuian  itself.  He  may  lemembei 
that  he  was  anny,  but  be  qoite  unable  to  rcprodnt  ~ 
the  passion.  He  may  remember  tbst  he  had  _ 
toothache,  bnt  may  be  unable  to  reproduce  the 
inffering  itself.  Subjective  itimnli  are  of  the  two 
□laise*  into  which  all  mental  acts  tali,  the  intelli- 
gent and  the  emotionsl.  Objective  stimuli  belong 
to  the  pains  and  pleasurea  of  all  parts  of  the  body, 
and  to  the  apeoial  and  general  senses.  To  what 
extent  are  all  these  phases  of  oonsoiousneu 
tusceptible  of  leprodaotioa  in  the  remiois- 
'  part  of  memory  ?  There  ia  a  kind  of 
irr  not  strictly  remiuisceoL  which  may 
rell  termed  recognition.  The  difference 
wn  remiaisoence  and  reooguitiou  in  this.  In 
Jicence  the  peculiar  form  of  cooiciouBness  is 
totually  reproduced,  aoooiding  to  the  law  of 
associated  ideaaj  in  reeogaitiuti  the  recoirence 
i>(  the  original  stimulus  is  necessaty  to  arouse 
memory ;  otherwise  the  sensation  would  not  return 
to  oonsoiousness.  The  former  ia  evidently  the 
rtionger  and  truer  form  of  memory,  and  as  it 
iswers  OQi  parpose  beat,  and  ii  most  easily 
lamined,  I  confine  my  attention  to  it  for  the 
present. 

This  mnch  being  understood,  it  appears  to  ae 
that  the   following   propositions    may  be  main- 


Ttaat  of  the  objeeUre,  thoa*  introdnead  by  tka 


8.  No  one  can  reproduce  a  taste  or  a 
the  same  degree  of  distinctness  that  in 
'"le  case  of  a  sound  or  a.  sight.  Must  ] 
)t  raproduoe  them  at  alL  As  tu 
'pcodaction  ia  very  imperfect ;  and  a 
reproduction  of  visible  objects  is,  i-  - 
distinot,  it  ia  abort  <  '  '^ 
Mnemonic  reproduction  oi  an  e:i; 
difficult,  but  fails  short  of  the  em<rtii>n  i 

behind  them  deep  impressioiu 
plainly  evanescent,  in  some  persons  m 
m  others.  Nevertheless  a  reprodnced 
more  dlstinetly  like  the  original  than 
duced  sight. 

Of  prooeases  of  the  intelligence,  (h. 
imagination  are  reproduced  with  great 
and  clearness  in  meet  persotis,  bat  nut  mi 
processes  of  reason,  it  is  only  in  the  ij 
that  it  is  safe  to  say  that  the  repro 
reminiscence  is  identical  with  its  oii 
Il  true  that  the  impression  may  be  t 
here  also,  bat  it  is  less  so  tbui  in  the 
emotion.  It  is  only  in  bad  mental  hi 
association  fails  to  revive  completely  a  ] 
ntelligenoe.    It  is  a  Dooaequencc  ol  this 

than  emotion,  and  mnch  more  so  than  p 
pain.  Could  we  raproduoe  in  our  oonj 
i«ights,  sounds,  and  lensationB  as  tmly 
(houghts,  we  would  be  different  beings  t 
we  are.  And  were  they  oomolative  in 
-toioutneas  in  the  same  sense  that  thought 
would  be  still  more  different. 

Thus  there  seems  to  be  a  relation  bet 
nature  of  stimuli  and  their  effects  on  e 
uess,  which  may  perhaps  be  formulated  ai 
The  persistence  of  on  impression  on  the 

its  inteniity  in  consciunsncas.  Thoi  il 
Wolent  and  least  permanent  of  impresc 
molar,  as  in  physical  sensations.  The  inter. 
are  those  of  such  special  senses  as  are  snpf 
be  the  resnlt  of  exterior  vibmtioni.  TL 
delioate  and  the  permanent  are  those  prodi 
the  anpposed  extremely  rapid  vibrations  d 
hrain-tiisue.  These  create  an  aocuitomed  c 
of  apparently  greater  perfection  of  oouiti 
than  do  the  more  violent  forms  of  comcia 
irhicb  arc  therefore  longer  preserved,  ssd 
readily  followed  by  new  arrivals  of  oousdoi 
The  reason  for  this  is  to  be  found  in  the  ]» 
fact,  which  is  also  snpnorted  by  o"' 


ions,  that  the  more  violent  forms  of 
Jestioy  more  tissue  while  the  moat  d 

Those  oon 
.nlytonew 

sidera 
timul 

ons  are  of   cour 
which  are  not  me 

B  is  no  objection  tu  the  theory  hare  p:w 

for  the  pcooesass  and  conclusions  of  tiiiai 
jierfectly  new  experiences  when  fint  pen 
^iud  attained.  And  the  precisian  with  «h) 
t«lligcut  thoughts  are  reproduced  is  a  guana 


degree  . 
uplelt  pi 


gs  of  iotelligeuce  inthi 


lorary  and  permanent  st 
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THB  f oUowinf  rwaMt     «  inst 
pUolnf  ^Irag  WW     —    ~r 
allgnmant  a»  byKr   *   4 
MmMniH.    That 
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Let  I 


I  cill  Uie  oonnlcr  eLectromutivc  int^e 
of  p<jtantial  canacd  by  tbi.'  tc^utuiitie 
id  tho  diBetcnco  of  pulcntial 


Cillmg  the 


UI^.'    Thei 

f  +  f,^  B. 
rrent  C,  mud  thi'  r 
knuH  that 

The  reuitancc  of  the   armitur 
quettion   was   'O27ohiii,  Trhich   wr 


thriHiKh  the 

B.M.F.,  ot  opposite  toi^itq  conrae  ia  n  generiitot, 
Accordinntotnelwnofiudaetion,  therefore,  it  will 
'le  Been  ttit  while  in  k  dynamo  the  two  tetaof 

:nrrenlj,  thoae  in  the  iron  and  those  in  the  con- 
dactOT,  tend  to  oppose  and  to  reduce  one  another, 
"  they  act  iniuch  a  nmnneriatomatiiidlj' 
other.  Thnii,  with  the  strengthof  field. 
Che  annentintheooDductor,  and  the  speed  the  eamc 
ill  1)6  been  that  in  a  motor  the 
eddy-onrrenla  ia  the  iron  core  of  the  armitnrefl  will 
be  greater  than  ins  generator,  luid  therefure  the 
heat-lou  in  the  former  will  be  more  thui  in  the 
Litter.    There  i>  little  doubt  that  Ms  ie  the  ciinie 

if  the  lower  offioienoy  of  motor*  than  of  generators ; 

incl  it  points  to  the  adviaibility  of  giving  even 
greater  atlontion  in  the  former  to  tho«e     —----'-- 


in-i;i. 


Fram  which  it  appears  that  the  counter  electro- 
motive force  was  eiaetly  proportional  to  the  speed, 
H  u  tu  be  Gxpectfld  vliere  the  Geld  is  constiDt  and 
the  miLgnetio  distortion  '•'!. 

The  other  cuei  do  nut  irork  oat  with  the  name 
Keuracy.  The  rusidta  are,  boweier,  i^uite  within 
the  limits  of  error  inaeparuble  from  the  riithei 
raugiieonditiong  of  these  worlahuii  tesM. 

One  other  fact  may  be  pointed  ont  iacoDnectiuc 
with  these  tables  of  resnlts  Dud  curvet.  In  the 
cue  oE  dyuamus  working  with  n  constant  Seld,  tht 
output  with  the  eame  current  in  almost  eiurjtly 
proportional  to  speed,  u  the  E.&I.P.  it  also  simply 
proportionnl  to  speed,  tiu.  with  the  motor,  the 
ipeed  ia  proportional  to  the  E.M.F.  of  supply  ;  ood 


,ewi>rk.w' 


Sly  proportional  to  speed,  therefore  to  B.M.F. 
!  reganl  tii  the  theory  allnJed  to  above,  thii 
ia  a  motor  the  Gelds  should  be  much  weaker  and 
lighter  than  the  armature,  it  may  be  pointed  out 
that  in  this,  us  in  the  other  points  mentioned,  "---- 
is  a  teal  annlogy  between  motors  and  gemT 
inasmuch  as,  aceordiog  to  the  views  brietl, 
pressed  iu  thid  note,  such  a  motor,  ulthougb  u  bad 
oac  from  moat  points  of  view,  wonl  J  have  a  eerla.' 
advanta^  in  that  for  its  weight  it  would  do 
rood  deiD  of  work,  tiimilariy,  djy  lumos  m  ly  be,  and 
have  been,  built  which,  although  far  (roni  ellivien" 
uid  reliable,  will  give  a  larjc  output  for  thci 
weight.  Their  coutructiou  is,  bowevec.  «.-aruelyt> 
be  recommended  on  this  ground,  except,  pcrhapi, 
under  very  exceptional  circumstaucei;  andtbej',  a« 
well  as  tho  motun  constructed  ou.  the  some  ' 
appear  to  bo  instances  of  a  mistalcen  apprchi 


.  thecc 


adj-ns 


the  tame  direction  in  a  motor 
urrenC  in  i^e  former  is  foTOcd 
i  in  a  direction  contrary  ' 
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SCIENTIFIC    NEWS. 

ALTHOUGH  BrookB'B  <»m«  (/  l«i>1.  j 
deoreofling  in  brightnaa,  tJte  IoUmi 
notes  from  Dun  Euht  Circalar,  No.  1(19-  mj'-, 
Ufioful.  The  elementa  are  compnted  bt  t 
Oppenheim.  from  observntiona  made  k  Ca 
bridge  (UX),  on  Dec.  2W.  at  \ienn»  ro  Ju. 
and  at  Berlin  oa  the  Ttb  :-T  =  _1  SV  ^' 
24780fi,  Berlin  M.T. ;  ir  -  Q  H  3"  i|  -  >l^ 
1'4,S';  nr  2j-  11";  log.'/ -03012.  Dr.  Opp- 
heim'a   ephemeris    gives    tho   following  pt 

Jan.M  Ilh.Mm.  "».  \Y  ;,™ 

„,  J.  Palisa,  of  Tienna,  has  le-dewncia 
the  orbit  of  the  comet,  and  finds  the  iU 
perihelion  passage  to  be  Xov.  28-243«>  fci 
M.T.  His  ephemeria  giTea  the  foJon 
positions  :—  w  n- 


ofcl 


actions   tho   two  machines  afford  further  oppur- 


tunit 


;sof  a 


■-y  alluded 


n  of  motors  \ 


a  electrio  m 


,ir -friction,  a 


-  -  .  ^' nowto  the  uucntionof  effici 
to  above,  it  is  evident  that  there  in  sor 
cauie  of  lou  or  waste  of  energy 
which  Is  absent  in  gcncratiird.  i  ina  hh  aivrsya 
been  a  kind  of  lacii„a  in  tho  explanations  of  the 
ail  in  order  (<>  localise  the  lose 
ta  cause  the  seveial  podiible 
■oureci  or  wasto  were  caraf  lUly  considered.  These 
■re  1-^0 )  FrictM.n  at  the  bearings,  -'-  *-■■- 
friction  of  the  hruahes  against  t 
It]  Loss  of  energy  in  beating  tlir 
tield-conducton,  and  a  certain  k 
todnetion.     (e)    Lues   by  the  priJi 

Now  itia  uvidont,  especially  with  a  generator  i 
motor  having  the  qnalitien  >>keti:lied  above,  that  .i 
the  same  speed,  and  working  with  the  same  current 
in  itsconduuturs,  tho  Iobbbs  under  (n)  and  (£|  mua 
be  identical,  whether  it   be  working  ni  a  generati 


'mat  are  and 
line  to  self- 
oa  of  cddj- 


LIVEHPOOL    ASTRONOMICAL 

SOCIETY. 

THE  fourth  meeting  of  tho  session  was  hel 
TuBsdaT,  12th  January,  INrtIi,  in  the  A; 
tion  Hall,  Mount  Pleaaaut ;  Mr.   R.  C.  Jol 

F.R.A.S.,  one  of  the  vieo-presidenta,  iu  tho 

in  the  absence  of  the  president.  There  was  a  good 
attendance  of  members  and  friends.  Throe  gentle- 
men were  elected  members.  A  paper  sent  by  Mr. 
R.  CroBi  of  Orford,  was  read  on  "The  Andromed- 
Meteors.''  Ho  states  that  on  the  27th  Morembei , 
he  and  two  others,  about  7  o'clock  in  the  eTening. 
counted  as  many  as  JuO  in  fifteen  minutes,  that 
they  fell  io  fast  from  all  point*,  that  it  was  im- 
possible to  count  them,  eight  or  ten  falling  at  the 
same  time.  The  radiant  point,  as  near  as  he  could 
Lmlculate.  was  y  Andromedx.  The  Rev.  S.  J.  Jubn- 
v.n,  f.R.A.S.,  contributed  a  paper  on  "The 
Ijoipootcd  Xuw  Star  near  x  Orionis."  He  says  the 
appearanoo  of  Mr.  Gore's  Htar  through  ai)iin.  asto 
colour,  and  very  nearly  aa  lo  ma^tude,  reaemblcs 
the  "nova"  that  lately  shone  out  in  the  Andromeda 
Sebula,  being  just  a  triSe  brighter  than  that  one. 
But  the  point  to  which  I  would  draw  attention  is 
that  in  Bode's  maps  (173^J,  I  find  a  small  star 
marked  which  seems  to  ocoupy  the  poaition  of  this 
one.  It  is  not  in  the  larger  or  smaller  maps  of  the 
SJ}.U.K_  or  in  any  other  Atlas  I  posbcu.  Mr.  J. 
E.  Gore,  F-R-A-St  M.R.I.A.,  contributed  a  paper, 
entitled  "Observations  of  Suspected  Variable 
Stars,"  giving  a  tabular  itatoment  under  the 
following  heading.     The  folluning  objiervationi  of 

1  of  Uie  stars  in  my  "Catalogue  of  Suspected 

iablo  SUrs,"  were  made  h^  me,  daring  l«t.i. 
obrcrvations  were  mode  with  a  bino>:nlar  tie' ' 

„ i,  aceuratali/  fooueiod   on  Uie    star,   and   I 

estimated  magnitudes  ore  the  results  of  careful  co 
parisons  with  neighbouring  stars.    The  table  gii 
the  "No.  in  catalogue"    R.A.  I881I,   Declinati 
1S80,  Date  of  Observation,  Kstimat<^  Magnitude, 
and  Remarks  upon  tbc  state  of  the  sky  dr-' — ■"-- 
Observations."  Tbia  valuab' 
in  the  Sooioly's  Journal. 

A  iiaper  read  hy  M.  Armand  Guniiger 
called  "Table  of  Sunspot*  Visible  t.>  the  Naked 
Eye,  from  Jnne  11  to  December,  188.'<."  All  the 
observations  were  first  made  with  naked  eye,  and 
afwrwards  with  a  telescope  of  !io.  aperture, 
power  Jl;  the  snn  was  obier\-cil  on  l*.'i  days,  and 
on  -'U  days  spots  were  visible.  The  most  remark- 
able were  those  of  June  21.  July  il,  September  4 
and  lit,  Theaowerelargeenongh  to  be  distinguished 
by  the  most  inexperienced  observer.  A  paper  wi 
»ent  by  Hr.  Cattermole,  containing  some  usefi 
hinta  on  tho  constriietion  of  observatories,  4 
Interesting  discussions  took  place  on  the  papers. 


effioieocy  1 
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the  eddy- 


Qotor.      Aod  as  with  suab  condi 


of  tbc 


In  a  dynii 


othc 


Lwji  must  befought  under  (c) — 
I  in  a  dynamo  munt  be  less  thar 
conditions  being  the  same.  A 
he  eiplonation  arrived  at  by 
'"iitsonbeinsaTerj 

generated  in  the 


L  very  si 


ic  printed 


1  kUo.(3'Slb.); 


eddy 

the  same  .  .  _     ,     . 

which  the  core  is  surrounded.  Of  nmrse,  as  the 
Kmature  is  always  more  or  le:-«  subdivided  or 
laninatod  in  a  direction  at  ri|{bt  angles  tu  tho  line^ 
of  force,  any  circulation  of  cnrrents  round  the  core 
ii  avoined ;  bnt  local  cnrrenta,  which  are  aptly 
Billed  eddies,  are  set  up,  and.  taken  as  a  whole, 
these  eddy-cnrronts  on  the  outside  of  the  core  are 
ia  the  same  direction  as  the  current  fiowiug  in  tlie 
oanper  conductoi 


Ina, 


le  eddy.c 


Floor  Wuc. 

Castile  soap,  0-2 

litres  (131  quai 

litres  of  water, . 

into  small  pieoe  , 

np,  pour  in  i  litres  of  water,  in  which  the  Urtar 

was   previously  diuiilred:    beat  twenty  minutes 

more,  nntil  saponified,  if  the  wax  is  pure,  and  add 


First  diss 
ndhuil.    When  t 


briUiai 


The  0 


s  of 


the  solution  "eta  any  powdered  eoli 
that  may  be  used  more  firmly. 

The  Angler  mentions  a  mixture  which  is  recoi 
mended  tor    keeping    off    mosquifies  and  giia: 
which   abound  in   moist  districts.     It  consists 
throe  partsolivo  oil,  two  parts  oil  of  pennyroyal, 
one  part  glycerine,  and  one  part  of  lunnionio.     It  is 
to  be  well  shaken  before  applying  to  the  face  and 

in    hands,  and  it  must  not  be  allowed  to  gel  into  the 

up  I  oyoa. 


A  remnrtable  meteor  is  reported  from  Hra 
quarters  aa  having  been  seen  about  sj 
.'i.lOp.m.  on  Jan.  16th.  It  was  maArf  * 
brilliant  and  contmnouH  train,  and  iucK 
was  apparently  from  the  renith  loapoimi 
east  about  lu"  above  the  horiwm. 

It  ia  understood  that  tha  gold  mtdalrfi 
Eoya!  Astronomical  Societj  has  this  jniii 
awarded  conjoiaCly  to  Prof.  PritchiM 
Oxford,  and  Prof.  Piokeriog,  of  Hami: 
their  Toloable  obserTation*  »nd  res«aid« 
stellar  photometry. 

The  December  nnmberof  the  XftUfJfi 
of  the  Hoyal  Astronomical  Society  cniac 
note  of  observations  of  the  magnitude  d  S 
Audromedie,  made  at  the  Kadciiffe  Ob^ena 
conlribatcd  by  E.  J.  Stone,  M.A..  from  »lHi 
find  that  the  magnitude  of  the  newstarits 
tember  ranged  from  8  bo  Jl,  nnd on  Seca 
■  ith  it  had  decremed  to  14. 

■\Ve  regret  to  annoanoo  tie  death  of  H:.  J 
Slorria,  for  many  years  profcsaor  of  cttii^ 
University  College,  London,  though  pa 
better  known  as  president  of  ihe  Gail<5 
;iation,  an  office  he  filled  lor  »• 
,,  and  personally  conducted  the  nai 
•r  most  of  the  more  Temsrlable  a« 
these  islands.  John  Morris  ■•Kti  ta» 
0.  and  early  in  life  devoted  liijH 
a  to  scientific  pTirsuit--  _  In  12^ 
^ujimeiioed  his  catalogTie  of  British  Faa 
work  which  became  a  Btandard.  andia::'^ 
Itoderick  Jluichison  wna  dcpatedbjin 
of  prominont  patrona  of  geological  dm 
present  Prof.  Morris  with  on  address  en •« 
and  the  sum  of  .CliOO  aa  a  teatimonv  oH 
appreciation  of  hin  labours.  Prof.  Soffl 
also  the  recipient  of  the  firat  LyeU  medi!* 
Goologicol  Society,  and  will  be  remem'jj 
ft  wide  circle  of  geological  students » 
nianner  in  which  ho  succeeded  in  iapan 
knowledge  of  his  favourite  science  (li 
something  of  au  astronomer  and  a  {b 
coutioal  cliemist  by  profusaion),  and  bjl 
wider  circle  tor  the  amiability  of  hiscbe 
At  the  meeting  of  the  Anthropologic!! 
tate  last  week  Dr.  R.  Muiiro  read  a  pip 
"Tha  Arohjcologioal  Importance  of  i| 
British  Lake  Dwellin^^,  and  their  r*Ian 
analogomi  remains  in  Europe-  ^^ 
dwellings  of  Scotland  were  esaentially  lb 
duct  of  Celtic  genius,  and  were  con^tmi* 
defensive  purposes.  Dr.  Monro  belie« 
those  in  the  south-west  partn  of  ths  * 
attained  their  grenleBt  deTcIopment  ill 
Roman  time:*,  after  Roman  prowcafj 
withdrawn  from  tho  provincial  inJi'tg 
and  they  were  I<ift  to  contend  liagbim 
against  the  Angles  on  tho  eiuil,  aadiir™ 
and  Scots  on  the  north.  He  siiffp*B 
theory  that  tho  British  Celts  were  waj 
of  the  founders  ol  "im  'iiJi**  l™*"' 
wboemigmtoi  ixitiQ-^ViW^  '^''JlTr 
trine  abodes  wero-  \v,  luU  vogije^"^ 
a  knowledge  of  ^'^  '■ 
fallen  into  desif 
argume 
Monro  point 
tribution  of 
closely 

occupied  by  f 
■tmetnre  - 
three  ston 
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^wia  Bhoned  that  in  these  oiroles,  u  in  othew 
irevionsly  deaoribod  b  j  him,  there  is  a  marked 
>ieponderanoe  of  outlying  stonm  and  promi- 
lent  hilLi  towards  the  north-eaBt,  and  that  the 
-irole  builders  followed  the  Babyloniane  rathsr 
Jian  the  Egyptians  in  their  ralea  of  orienta- 
ion.  In  the  relation  between  atone  cirolafl  and 
Mljacent  hills  and  outiying  etonea,  snggestioaB 
night  be  found,  not  only  of  son  woi^ip,  bnt 
sIbo  of  mountain  worship  and  of  phallic  wor- 

Commenoiag  on  Thursday,  Jan.  28,  Mr.  W. 
Jhandler  BobertB-AuBten,  F.E.S.,  chemist  of 
he  Mint,  will  deliver,  at  the  Royal  Inatitn- 
ion,  a  oonree  o(  four  leotnres  on  "  MotalB,  at 
Reeled  by  small  Qnantities  of  Impurity " 
■ontinning  on  the  three  following  Thuredaje. 
On  Saturdays,  Jan,  30,  Feb.  6.  13,  and  20, 
-rof.  A.  Geikie,  FJl.S.,  director-jreneral  of  the 
•eological  Survey  of  the  United  Kingdom  will 
lehver  at  the  Royal  InsHtution  a  course  of 
our  lectorea  on  the  '■  History  of  Voluanio 
Action  in  the  British  Isles." 

The  remains  of  an  extinct  typo  of  dog.  differ- 
Off  widely  from  any  of  the  ordinary  wild  or 
omeaUo  dogs,  have  h«n  recently  deBcribed  hy 
Ir  J.  A.  AJlen  in  the  Memmri  of  the  Museum 
r  Zoology  at  Harvard  College.  The  bones 
-ere  found  in  Ely  Cave,  Lee  County,  Vir^ia, 
ae  of  the  oldest  of  a  group  of  caverna  in  Jime- 
wne  o(  Cambro-Silurian  age,  described  by 
lot.  Shaler,  of  the  Geological  Survey  of  Ken- 
icky.  In  general  form  the  new  dog  won  n 
lort-limbed,  heavy-bodied  animal,  resembling 
I  Jta  proportions  a  badger  rather  than  a  dog 
be  skull  has  not  been  found.  Mr.  Allen  refers 
le  remains  to  a  new  gcnu-i,  under  the 
acAyey.in  robuiiui. 

The  Academy  of  Xaturu!  Scienoe  in  Phila- 
^phia  has,  by  the  death  of  the  widow  of  the 
■t«  Mr.  H.  S.  Johnson,  come  into  possession  of 
»e  entire  estate  aa  realdnary  legatee-  It  is 
Mned  at  over  50,000  dollars,  and  the  avoihible 
anual  income- ia  nearly  1,:,0(J  dollara. 

The  new  Technical  School  at  SheiEeld.  which 
as  been  entablifihcd  in  connection  with  Firth 
ollcge,  will  bo  formally  opened  on  February  I 
y  Sir  Frederick  Bramwell. 

The  Sleroerji'  Company  have  p  ven  notice  that 
le  Gtesham  Icctnres  will  be  delivered  at  the 
ollege.  Bosingha II -street,  on  the  folhiwine 
Ites  ;-Law  (Dr.  Aiidy),  Jan.  2C.  27,  3H,  and 
}  ;  Rhetoric  (Mr.  J.  E.  Siion),  Feb.  3  3  4 
3d  5  ;  Geometry  (the  Dean  of  Exeter),  Feb.  !i, 
J,  11,  and  12;  Astronomy  (Rev,  E.  Ledger), 
ph.  16.  17,  18,  and  111 ;  Divinity  (the  Dean  of 
hiohester),  Feb.  23,  24,  a.".,  and  26  ;  and  Jluaio 
Oi.  Henry  Wylde).  March  2.  H.  i.  and  6. 

Lord  Crawford,  who  is  one  of  the  c  , 

C  inquity  appointed  by  the  President  of  th^ 
oard  of  Trade  to  investigate  the  working  o( 
W  patent  laws,  paid  a  visit  to  the  patent  office 
a  Saturday,  and  spent  some  time  in  examining 
W  work  ot  the  various  departments.  The 
mowing  gentlemen  have  been  invited  by  the 
iMident  of  the  Board  of  Trade  to  give  evi- 
nce before  the  committee  r— Sir  Bemhard 
unnehwn.  M.P.,  Sir  William  Thomson.  F.R.S 
li  Frederick  Bramwell,  F.E.S,,  and  Mr,  John 
nray,  M.A.,  president  of  the  Institute  of 
kt«tit  Agents. 

Dr.  H.  E,   Dudgeon   has  reprinted  from  the 
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ayoottinK,';  which  may  be  commended  to  all 
ITBrg  of  fait  play. 

Those  who  wish  to  take  part  in  the  compcti- 
na  trials  of  couplings  promoted  by  the 
malgamated  Society  of  Railway  Servants, 
^nld  send  drawings,  specifications,  or  models 

Mr.  Harford,  SOB,  City-road,  E,C,,  before  the 
It  Inst.  Prefereoce  will  bo  given  to  such  as 
t±K.  the  kind  of  drawbar-hook  at  present 
i««.  The  trials  will  take  place  at  the  Nine 
«  ^oods-yard  on  a  date  not  yet  Hied  ;  bnt 
3Ja  of  the  couplings  Bcleoted  tor  trial  will 
aiiple  notice,  and  will  be  required  to  affii 
to  the  waggons  provided  by  Mr,  Scotter 
-tto  purpose.  The  number  of  these  ia 
;  ienoe  a  saleotioa  of  the  devices  mnat 

I  W.  H.  Bailflj  delivewd  hia 

'  ^><Mideat  of  th«  Hanoheater 

1"^  "-JaiidBj,  taUnE  (or 

-  *Y  Okut  Ihwt 


of  cheap  carriage  to  the  development  of  English 
ooBuneroe,  and  gave  a  variety  of  useful  infor- 
mation in  connection  with  Uie  application  of 
steam  to  transportation  by  canal.  In  con- 
cluding, he  stated  that  under  most  conditions  a 
ton  of  goods  can  be  sent  a  distance  of  2,000 
mile*  by  water  at  a  oort  equal  to  that  of  100 
miles  on  land. 

The  J/unv,  a  new  armour-plated  barbette 
ship  ot  the  Admiral  doss,  has  oouoloded  a 
aatisfaotory  aeries  of  trials  in  Stokes  Bay.  With 
891b.  of  steam  in  the  boUers  the  starboard 
engines  showed  means  of  sa-llb.  and  141b.,  the 
portengines  nSIb.  and  131b..  the  total  indicated 
H.P  being  II,711'P,  or  about  2.2O0H.P.  moru 
than  the  contract,  and  nearly  16H.P.  per  foot 
of  grate  surface— the  highest  result  atpreseat 
obtained  in  any  ship  of  the  Navy.  The  coal 
consumption  was  2'17lb.  per  h,p,  per  houi,  and 
the  mean  npeed  nearly  17  knots.  The  enginefl 
are  twin-pcrew  vertical  compound  by  Hum- 
phrys,  Tennont,  and  Co.,  vrith  a  high-preasure 
cylinder  of  r)2in.,  eibnusting  into  two  low-pren 
sure  cylinders  of  74in,,  the  stroke  being  3ft,  Mm 
The  boiletH  are  of  Slartina-Siemens  steel,  and 
the  ccnnk-ahafta  are  hollow  steel,  and  mode  ' 
three  interchangeable  lengtlu. 

It   ie   stated    that    Reckeuzaun'a    electrical 
tramcar  in  Berlin  is  an  assured  huoccss. 


LETTEES  TO  THE  EDITOR. 


USXFVL  AND  SCIENTIFIO  SOTEB- 


The  Petroleiua  Besonrcaa  of  Abaheron.— 
Mr.  VuailiofC  hsa  Utrly  cuatribaled  n  paper  tu  thi 
Institution  of  Civil  EuKmeers  "On  the  Oil  Well> 
of  the  Abshcton  Peniuaula."  the  centre  of  iJic 
whole  oil  region  of  tho  Caucisua.  The  peniosola 
DEB  not  en^cwJ  41  sqtuira  miles  in  area.  The  yield 
I  now  9JU,0UU  tons  jicr  annum.  Tbe  huro-pipcc. 
■ry  fruDi  [Sin.  tu  Min.,  and  ue  mode  cit  sheet- 
-onfrom  ,>«ia.  to  jin.  thick,  but  the  diameter  do- 
reuee  sa  tho  depth  inoreiuiw;  fur  instance,  an 
diu.  bore  cadi  at  Hio,  at  a  dopth  of  ibltt-  and 
aoUicr.it  ]:<in.  ut  526ft.  Thii  would  past  222  tims 
day.  A  bore  liUOft.  deep  uf  ICin  Min.  and  [2in. 
^po»  coat  iilU,  with  £l,(jOO  for  labour  of  sinking. 
The  bore-pipes  are  not  nQfre<incntly  crashed  ia 
uive  external  presanre.  Boring  goes  on 
ight.  A  gang  cunsirtting  of  n  fiiromao. 
.  .  .  tute,  and  ten  men,  emU  £M'l  a  month. 
The  hjlal  co>t  uf  Binkiog  a  h.in.  bore  600ft., 
_.,aOO,  the  average  rate  of  sinking 
being  140ft.  u  mualh.    Uahammudaa  workmen  are 

E referred,  becanso  of  Iheic  sobriety  and  ab« 
olidays.     A  naphtha  fo 

shattered  into  the  fineit  spray.  The 
the  pipe  hai  )>cen  found  to  vary  between  Mllb.  and 
HOOIb,  per  square  inch.  In  the  year  1B83  twi 
fountains  played  iimnltaneously  tu  a  height  ol 
between  260ft.  and  S^Oft.  ConLtnucus  toontaini 
..  _.  sooner  or  later  intermitMnt  and 
ultimately  settle  down  to  ordinary  wells  from 
whioh  the  oil  bss  to  be  raised.  A  mntiaaooa 
fouaCain  may  yield  over  9,300  tons,  and  reguire  the 
'  '  '  ""       n  to  collcrt  and  store.    The  daily 

worth  £100,  the  cost  of  laboar 
being  from  £16  tu  £20.  Some  wells  must  be 
allowed  to  rest  for  several  days,  and  the  mean  pni- 
~  lOU'wellsDow  in  active  work  ia  given  at 
|Kr  well  per  day.  and  aunming  Uiat  the 
extends  from  March  to  November,  Mr, 
YasiUuff  calculated  that  the  total  amount  prodoee 
uf  oil  is  about  1,000,000  tons:  the  average  cost  of 
prodactiuri  being  estimated    at    £2    12ii.  Od.  pei 


application  of  DOld-air  machinery  has 
ide  in  tbs  ounstruction  of  a  tnnnel  at 
The  tonnel  piasos  through  ahill  i 
sisting  in  great  meiisure  uf  a  light  wot  gravel, 
-"-'  ha  number  of  very  large  housps  are  built.  It 
irnctically  impossible  to  underpin  tho  foonda- 
of  these  nausea  on  acconnt.of  the  cipenaa,  and 
..__  wntractor,  Captain  Lindmark,  therefore  de- 
cided tu  attempt  to  freeze  the  gravel  by  means  uf 
Did  air.  the  lining  being  put  iu  when  the  matoru^ 
'aa  solid.  This  haa  nuir  been  successfully  acoom- 
plished  by  culd-airmachiaes,  madeiaLuadun.  The 
~~sult«  have  been  iu  every  way  must  aaUsfactiiry, 
id  already  neveral  large  houses  have  been  safely 
passed  onder. 

Application'  is  to  be  made  to  the  Caaadiso 
Parllamsnt  for  a  Bill  aathoriauig  tho  couatraction 
of  an  Iran  tubular  subway  nine  miles  Jong  and  18ft. 
in  diameter  between  Cape  Traverse,  on  Prince 
Bdwaid  Island,  and  Cape  Turmentine,  on  tho  mam 
land  od  New  Bruniwick.  Railway  cars  are  to  be 
run  through  by  means  of  a  stationary  engine  at 
_uh  ml     The  greatest  depth  of  water   is  six 


iviag  the  pipe 


r3i>240.] — Will  you   permit  me,  ihrough  yonr 
columns,  to  Lhank  the  twcatv-thrce  Fellow)  of  the 

my  name  un  the  balloting  list  prupu>eil  by  them  at 
a  member  of  the  Cuimcd  for  the  ensumg  year  I* 
At  the  same  time,  1  wish  to  point  out  that  my 
name  was  omitted  from  the  list  propused  by  the 
Conneil  it  my  own  reqaeat,  on  the  gmuuda  Uiat  I 


[.  W.  QowninK. 


THE  S..  A.  B.  UBETINO  —  X-XVEBPOOI. 
ABTSONOUlCAIi  80CIETT  —  ES- 
BATUM. 

[25-Jil.]— TuH  farce  whioh  was  caooted  at  itur- 
linntOQ  House  the  uther  evening,  in  ri^HCCt  to  the 
"  admission  "  at  certain  Fellowa  i<f  tlie  U.  A.  H.  by 
proxy  (one  of  tbem  hod  been  a  Follow  fur  nearly 
thirty  years  I],  ongbt  to  show  tho  obsnrdilj  ot 
of  maiotaining  a  practically  obsolete  and  nseless 
by-law,  which  is  out  ot  all  keening  with  the  spirit 
of  modem  times.  That  any  Fellow  who  had  out 
gone  through  this  imtiquated  fi>rm  should  be 
objected  tu,  aa  net  enlilled  tu  the  privilegES  uf  the 
fellowship  of  the  tSoeiety,  in  simply  astounding.  If 
the  Fellows  EoDersJly  are  deairona  uf  setiag  a  little 
less  foTQulity  and  a  little  more  life  in  the  Society, 
they  woald  do  well  to  record  their  votes  for  the  in- 
dependent list  as  nominat«d. 

It  doe*,  indeed,  seem  a  pity  that  the  Liyerpooi 
AstroDomical  Society,  after  a  brief  career  of  un- 

araileled  anccess,  should  be  threatened  with 
iruption ;  and  that  owing  [o  the  narrow-minded 
policy  uf  a  few  members  residing  in  tho  city  uf  its 
-rigin.  So  oosmnpolltan  has  ihia  j-onng  society 
eoome  that  the  resideot  members  now  form  bnl 
smal!  proportiua  of  the  total  number.  Nor  ia  its 
poputnritf  far  to  seek,  inosmacb  oa  it  supplied  a 
want  which  had  been  long  neglected  by  tne  mon 
pretentions  R.  A.  9.—  """   "     '       "     '  '*" 


fostering    this    taite    for    astronomical 

in  the  days  when  a  good  telescope 

.    ..       eipensive    luincy — than    the    late   Pre- 

benda^  Weob;  and  that  the  germs  sown  by  his 

valoable  work  have  borne   fruit,  is  abundantly 

teitiSed  by  the  multitude  of  amatecTa  who  now 

'"consider  the  heavens,"    This    then,  i>  the  class 
a    whom    the    Liverpuol    Society  appealed  with 

peculiar  attroctivenesa,  and  lo  tbem  it  largely  < 

iti  present  position.    To  throw  oi     ' 

portaut  element,  nnder  the  gniac  o 

economy,    is    nothing    ahorC   ot 

recent  numbers  uf  the  Juiin.al  are 

ot   the  spirit  of  the  new  manag 
the   Society 


"  eeae-pai ' 
lal.    If 


.  nil  indica 


the 


sl; 


perfectly  sound  from  a  bnainett  paint  uf  view,  and 
why  it  shoold  fail  when  applied  to  the  working  of 
•cientifio  aociety  is  more  than  one  can  compre- 

In    latter     26221    there    is    a    misprint    which 
ught  as  well  be  rectified.     Under  the  heading  of 
Draconis,  .\XVnh,ahuuld  be,  of  course.  XVIIh. 
Stella, 


[25242.]— THB  remarks  of  "A  Fellow  ot  tile 
Royal  Astronomical  Society  "  in  yuur  last  week'* 
numbe^will  no  doubt  ,be  read  with  much  interat 
by  Ule  Fellowa  ot  the'  Society  who  have  recently 
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election  upon  the  Coonlil 
iffice  holders  Hf^elci  to  raicovc 

each  Htteoded  il  [the  full 
le  who  h«  attended  6,  und 


atJ^'.'. 

«leot  one  who  hu  attended  0  meetioi 
biTc  attended  2  eaoh.  and  one  who  bi 
3  =  7  attendanoea. 

The   fignreB  are  from  "  F.R.A.S.'a  " 
table  of  services  rendeTcd. 

Jan.  16.  De  Hsut 


[26248.1 — Th  rcK  fllouds,  aoconipanied  by  aaqnall 
of  ahort  dnratiim,  nnfortunatelj  prevented  the  im- 
menioD  being  seen  at  this  place.  The  aky  bad 
\nea  clear  for  about  half  an  dout  preTioDsI^,  and 
ooDtinoed  «o  until  a  few  niinut«i  before  the  time 
of  oocnltatioQ.  Ceing  a  powei  uf  I6U,  Aldebaran 
wai  well  defined,  ahowing  a  clean  gmall  duo.  A 
break  in  the  oloudi  oooarred  ahortly  before  tha 
time  of  emeraion  ;  the  star  waa  then  acea  to  BUd- 
d*nl]-  emeiee  from  behind  the  bright  limb  of  the 


,  aoatrikiDgaai 
•    Bth.      Tele. 


[26-JH.]— ALTHOUcn  the  weather  mthi 
triot  won  very  atonny  on  Satnrday  evening,  the 
IGth  ult,.  yot  the  aky  cleared  snfGciCDtly  to  allow 
tiu!  occnltstioc  to  be  observed.  The  diiapDearanoe 
t«ok  place  at  7h.  &4m.  Sfig.  G.H.T.,  and  the  re- 
appearance at  Bh.  11m.  50b  Aldebaran  baving 
been  occulted  for  a  period  of  4lim.  Ua.  Notbiog 
atrange  nr  nnnioal   waa  noticed,  either  at  disap- 


E^ito. 


^Iton,  NorthumSerland,  Jan.  ! 


[2fii!4o.]— I  CAS  moat  thoroughly  confim 
Kapins  iutereating  letter  (No.  25219,  p.  403)  re- 
lative to  the  colour  of  Gote'n  Nova  in  Orion.  It 
haB  been  carefully  observed  on  five  nighti  with 
the  Bin.  achromatic  and  lOjin,  Calver,  and  in  both 
ti  the  colour  was  noted  aa  "  deep  urange, 
nagnifying  unuaaally  wdl, 
—  '  — '-*  ■'  a  full  magni- 


hat  is  rapidly  declining,  aa 

(ude  smaller  on  Jan.  9Ui,  tben  whi 
vation   was  made  on    Dec.  29. 
i.y.,  iraa  estimated  at  tOmag., 


The  little 


readily 


amaller  atar  at  almost  exactly  the  same  diatance 
s.p„  est.  at  11  S.  and  a  third  a  little  closer,  n.  p.,  P.  A. 

to  be  steadily  visible  with  any  power,  and  I  bai 
only  glimpeed  it  on  one  night:  it  ia  evidently  vei. 
nearly  tho"min.  via."  of  my  aperture.  With  regard 
to  theMeropenebnlaia  the  Pleiades,!  quite  agree 
with  Mr  Guodacre  (latter  25217).  that  almormally 

clear  air  it  requisite  to  see  it  at  all,  and  suot 

dition  of  the  atmosphere  being  eioeediugly 

this  country  may  aoconnt  tor  the  few  oliservationa 
of  it  on  record.  I  have  only 
■eason  on  Dec.  29  (when  the  air 
that  the  fifth  and  aisth  aUra  in  the  Trapeoum 
were  quite  bright,  and  the  mma  to  Siriua  visible} 
and  on  Jan.  Bth.  Ajwwerof  about  5C 
show  it  best ;  but  It  IS  very  ill-defined 
that,  and  I  feel  aure  that  the  group  might  be 
obieiTed  aii  Dighta  out  of  seven  without  seeing 
any  trace  of  it.  It  is  quite  poigible  that  may  also 
b«  variable.  The  whoieapace  around  the  principal 
■tara  appeared  nebulous  on  the  night  in  queatio 
aud  the  wonderful  photograpb  junt  taken  by  Hen: , 
Bros.. showing  a  spiral  nebula  around  the  star  Mai'a 
seems  to  point  in  the  same  direction.  It  will  \ 
well  towuteh  thegroap  carefully  on  every  unasnall 
alear  night.  The  nebula  42  M  Orionis  has  al> 
been  obserrcd  regularly,  aud  t  have  succeeded  i 
pioltiug  up  the  stars  numbered  13,  lU.  14,  and : 
on  Mr.  Sadler's  chart  of  the  central  portion  of  the 
nebuln  Mari:h  G,  I8S5  (letter  2381)0).  The  last  is  a 
very  difficult  object,  aa  it  falls  oearlvon  the  bright 
"  bridge  "  which  croasea  the  Fishes'  Month,  and,  con- 
■equeutly,  is  almost  loet  for  want  of  cootraa^  and 
the  same  remark  applies  to  several  other  of  the 
■mall  )^tars  involved  in  the  nebula. 

Kenneth  J.  Tarrant. 
Letchford  Hou^e,  Pinner. 

BEI.EN0OBAFHTCAL. 

[3524t;.l— In  my   letter,  251o.'.,   "  E.M.,"  p.  350, 
for  X   laa  read  2  18:1.  May  I  ask  selcnf ■-  - 


L  Oandibert. 

THE  SETEOB  SHOWSB  ON  EVENING 
OF  27tli  NOVSUBEB,  1886,  AS  SEBN 
IK  THE  TBAN8TAAL,  S.  A7BICA. 

[2J247.J-HBAVY    rain  had  fallen  during   the 

afternoon,  and  loose    maases  of  nloud  were  still 

,ting  about  towards  suodoim.      Soon  after  dusk 

sky  was    almost    entirely  ohaonred,  but  by 

7  o'olock  the  olouda  had  again  separated  so  as  to 

'  considerabto  openings  in  the  heavens. 

abont  R.30  p.m.  (/om7  mean  time)  my  brother 

bo  jue  **  Come  and  see  what  a  number  of  shoot- 

itars  there  ace  failing."     It  at  once   Sashed 

my  mind  that    we    were  passing  through   a 

or  stream.    On   going  out  of  doors,  a  moat 

splendid  aigbt  was  witnessed.    The  sky  was  fairly 

'-ee  from  heavy  clouds,  although  a  haiiness  con- 

iorahly    dulled    it,  yet  great  numbers  of  these 

eteots  were  seen  rapidly  darting  through  the  sky 

ith  a  soft  gliding  motion,  in  a  gontherly  direc- 

At  first  there  seemed  to  be  to  many  of  them 
buttting  into  view  that  it  was  a  very  difficult 
natter,    if    not    altogether    impoasiUc,    for  one 

Hurrying  to  tie  observatory,  I  opened  the 
inrthem  window  of  transit  room,  lighted  up  the 
block's  face,  Dpenod  Procter's  atlas,  and,  with  □ot«- 
jiuok  in  hand,  stationed  myself  outside,  along- 
side of  window,  in  such  a  position  that  the  prin- 
cipal line  of  vision  was  directed  to  the  regions  of 
■'  !  heavons  between  a  Arietis  and  0  Triangulum, 
laase  a  first  hasty  observation  of  a  few  mil 
ighly   indicated  the  radiaut  to  be  aomen 

In  this  position  meteors  could  ho  seen  near] 
iJi  lenith,  and  I  may  say  to  90°  each  side  of 
circle  of  a  Arietis  or,  roaihlv,  the  ha!/  of  visible 
heavens  was  inclDdcd  in  the  **  field." 

Counting  was  commenced  at  8h.  44m.  (1 
Every  visible  meteorite  waa  taken  visible  i 
regions  above  given,  thongh  in  several  inst 
meteors  further  south  were  eoimtedin.  The  ci 
of  counting  are  given  in  the  following  table : 


pre  given,  boeanao  it  is  rery  possible 
laiimum  oeourred  near  to  S.3o  or  ^'^ 
10  regular  counting  waa  oonuuenon.  Tb 
glanoe  at  the  l»ble  wiU  ehow  »  peculiar 


30°  of  radiar 

The  meteors,   one    and    all.    hid   a  a! 

gliding  motion,  much  resembling  a  fiigbt 

Their  trains  inore»aed  in    ■pparent  Icni 

ion  to  their  lenith    distune*.     In   s 

ces  trains  of  the  larger  onesremaii 

from  S  to  15  seoands,  "nd  with  diat 

purplish  trains. 


1     ll 


L,  107  =  35-6    Sky  hazy-nimbUE 
121  =  27 
107  =  85-6     Slightly  clearer 


148  =  27 


146 


:  n-J-S     Covf 


overing  slightly 
ing  hea 


7'7  Cui-ering  baiy 
„            4    „      120  =  80 

„  4i  „      113  =  25  Nimbus  heavier 

„  ej  „     110  =  17  Heavy   loose 

Tbe  sky  over  principal  part  of  field  had  not 
become  covered  with  heavy  floating  maases  of  clouc 
Counting  interrupted  for  a  few  minutes.  AlthoUKi 
I  bad  already  been  able  to  trace,  and  fairly  fiii  th 
radiant  Id  Triangulum,  1  now  hastily  dotted  down 
the  prinnipal  objects  from  Proctor's  Ath  " 
this  diagram  was  marked  the  place  of  appe 
path,  and  direction  of  any  meteor  seen  r 
radiaut.  Besomed  oonDtin^  at  9h.  40i 
heavier  masses  of  cloud  having  left  a  fair  opening 


Host  of  tl 


mselvt 


from,  perhaps,  half  o  second  ti 

isea  pcrhape  three,  secoDda. 

Colour  of  meteors  aeemod,  one  and  all. 

■bite,  yeliowiah-white,    yellow ; 

ordering  into  orange.     The 

robably  aSeoted  theii  appare 

During    first  half-hour    or  4i>    minut 

the    largest    number  of    meteors    appe 

renith,    as    if    they  gruied  the    atmosi 

gentittlly.  During  neit  20 minnt*8orsot( 

number  seamed  to  shoot  across   the    not 

this  may  be  due  to  the   clear' 

it  direction.     To   a  similar  cai 

btite  the  larger  number  seen  aear  xenith 

In  sire  the  meteors  seemed    inui!:h  to 

follow  the  proportion  of  the  stellar  magn! 

")h  to  tst,  a  few  being  aa  large  aa  Jnp 

ot  one  seemed  to  equal  Vet 

On  looking  southwards  evi 

loteofs  seamed  to  strike  so 

fiparing  to  run  towards  a  vanishing  [ 

/bolow  S.  pole. 

Counting  and  ohserva 


■tate   uf  a 


,  it  should  be  said,  rounriitj 
_  -jQtinued  to  watch  ap  to  llh.  15m.  a 
number  of  meteors  having  greatly  deere 
still  the  eoiley/camri  remained. 

Neit    evening,    28th   Nov.,    8ji>    pjD 
duien  straggling  meteors,  certainly  uf  i>J~ 

29th  Nov.    Some  five  or  aix  meteoH 


Rolfont 


.:  Tran 


■aal,  Dee 


BBIQHT  ATTBOHA- 

[25248.]— AK  untunilly  brilliant  d 
aurora  was  observed  here  on  Janu-iry 
Soon  after  aunact  a  peculiar  light  was  ob 
the  northern  horiiau,  and  at  abont  6  pjn. 
arch  of  white  light  was  vigible  beli.w  i 
The  lower  edge  of  this  arch  waa  well  del 
paiBcd  just  below  the  star  ij  Uraa;  Wl. 
illumination  at  times  being  so  strong  ihi 
Stan  in  the  end  of  tbe  Ijraat  Dear's  I 
nearly  obliterated. 

At  6.S0  pjn.  a  bright  beam  of  light  a) 
little  below  V'ega,  and  another  aimilar  : 
throngh  the  sUrs  a,  3.  y,  and  ■'  Uiss 
These  soon  united,  and  formed  a  beautifu. 


li 


ay  I  ask  selcnographers 
ipected   prolongation  of 


a  Triesnccker  ;  2,  iSecleftTrit 
eiteoding  far  iu  Mare  Vaporum  ;  a.  a  cl 
ing  tiu  Seorot  Ptolfsall*  troia  dag 


lin.    CO  =  17      Cl'juds  clear  ini 


Cl„ 


60   =^ 


9' 2     Fairly  cl 


.^S  ..        45  =     8       Clouds  gathering 

5    „        28  =.     4-C    Sky  murky 

lote. — As  there  was    a  pretty  strong    breeze 

'ing,  tbe  clouds  were  gathered,  or  drifted  past 

very  short  time.) 

From  my  diagram^  as  wall  as  from  eye  observa- 


n  my  diagram,  aa  wall  as  from  eye  observa- 
tion direct,  it  seemed  pretty  certain  that  the  radianl 

:.__..3  j(j^  u^  J  Triangulum,  in  the 

joining  t  and  7  in  the-larger 


direction  of  a 
To  say  n/A-n 


B  ikfiMf  took  plaM 


iminous  bands  was   vary  arand.    Tli 
mtinnally  flickering  and  cTianging. 
le  western   side   would   be  very  bri( 


Suddenly  this  waal> 
id  this  interchnnge  of  light  « 
eatcd.  the  colour  varying  from  w- 

pjn.  another  bright  beam  lurtht 
west,  and  passing  over  the  oonstcUation 
Dolphin,  was  noticed,  and  immediately  )fi 
responding  ray  appeared  in  the  east,  Th« 
'iiaotly  as  the  lower  arch  had  done'),  lai 
-third  arch  of  light,  the  alien  of  which  wis 
to  wards  theicnith,  BO  that  alitllebefortlF 
were  three  distinct  auroral  archet  vl^'iblo. 
case  the  lower  margin  waa  wall  dtfined.  i 
margin  fading  o9  irregularly  into  ttr^u 
rays  oonlinually  fluctuating  and  qnirerini 
^omc  idea  of  the  inU-nsitv  of  the  U;l 
inferred  from  the  f.ii-t  that  Ihe  two  'l^T 
endirftheGroitBear-stail,  the  hrigW 
/J  and  T  Lyne,  und  the  atira  .,£  ihe  Do' 
at  tunes  nearly  obliterated. 

Assistant  to  G.E^p°^"l 

Houadon  Obaerratorv   T.,,1    J.     - 

'  "J^°  Ke«», 

[26249.1  — It  ■      ' 

Taponr ;  that  rapt 


^ 


L».  22,  1836.  BatOLISH  MEOHAKIO  AMD  WOBLD  OF  BOHMOE :  Vo.  1,087. 


lot  in  cold  ?  How  ia  mow  ttbit«ngu  ai- 
id  ?  WbgD  SDbinitted  to  hut,  (now  truufmsiE 
Dlonrleu  linnid  v»(u.  Why  7  What  beaomes 
whiteneu?  Ii  there  in  heat  a  deetniotiTe 
of  whiteoeu  ?  What  ii  it  ?  Kow  it  beeiei  ; 
I  ii  di7  ud  inviaible,  iti  tempantnre  U 
' '^--    -  -        ■  '   "ei  it  in  th»l 


L  Tflapiringf  a 


emperatare  of  the  longa 
C,  and  lAuaina  the  nine.  How  and  by  whM 
be  exhaled  heat  gsnentted  and  the  long'e 
rattice  maintained?  The  exhaled  air  ij  not 
i  introdaoed,  bnt  ie  very  damp,  oreiloadeii 
walar    Taponr,    which    «ndBri_  it    viiihlo. 


t  form 


i?    It  a 


i  uL  Lae  air  u.  aay, 
inhaled,  the  lung^ 


_. BTttacted- 

ngs,  which  don't  dry  np.  In  oold  ooimtrieH, 
iauia,  the  air  being  inhaled  at,  lay,  -  80°  C., 
iwisc  exhaled  St  +  31°  C.,  whinh  niakea  an 
86  of  +  sr  C,  the  lungs  remain  at  +  87°  C. 
»□  the  isorcaie  and  its  difference  be  ei- 
d  ?  That  heat  did  not  sxiat  in  the  body,  ami 
ea  off  without  ohanging  the  internal  tempa- 
.  How  ii  it  ?  The  quantity  of  Tapoor 
d  correiponds  lo  the  intenaity  of  the  cold. 
'  A  man  haTing  remained  24  houra  without 
or  drinking  anjrthing,  or  a  tick  man  hawing 
WTeral  days  without  taking  any  food,  the 
effecla  having  continuoualy  been  prodaoed, 
iuod  and  lungs,  uevertheleu,  preaerve  ths 
temperature.  How  ii  it  poaiible  ?  The 
:  of  a  nun  baving  been  aicailained  aocu  - 

if  after  12  haori  he  ia  weighed  again,  hi  >< 
.  ie  the  aams;  still  he  haa  inhaled  dry  air 
ihaled  wet  air  containing  a  quantity  of 
Where  from  ?  If  oold  water  be  ponrod  on 
s  body,  its  surface  temperature  riles.  Whj- 
•w  ?  Severe  cold  does  not  cool  the  luoga  nor 
lod.  Uowcitn  this  bo?  The  Mmperature  of 
I  blood  ia  the  esmc  all  the  world  over— North . 

Biiaator:    it    never    rariei    according    to 
It  BIT.      Why  ?      In   lummer   time,  aimilar 

are   not  produced.      Why  ?      In  coantris>< 
the  ambient  temperature  of  the 
C  or  more,  it  being  a 
ood  heat  does  not  moicwiD.     now  dbh  um 

13' Cheat  be  accounted  fur?  How  doea  it 
k  that  the  body  being  placed  in  a  medium  A< 
13.  or  -  30'  =  diflorence  +  80',  the  bloo.1 
s  at  +  37'  C-  in  the  firat  case  losing  13"  C, 
other  gaining  Br"C.?  In  auch  hot  regionn 
lired  air  does  not  produce  water  vapour,  and 
it  become  visible  as  it  does  in  cold  countries  L-' 
How  is  it  that  more  boat  produces  lesi^ 
'  Which  are  the  physioo-phyaiological  agents 
nnluce  these  phjaico-phyaiological  pheno- 
uiid  according  to  what  law  ? 

Would  Enow. 

SOASINO  BIB08. 

JO.]— With  regard  to  Mr.  I.  Laneaater'^ 
tfie  whole  matter  can  be  put  into  a  nut- 
Suppose  an  inanimate  soaring  plane  in  per- 
;alai  air.  It  fall),  and  at  the  same  time,  by 
of  its  poaition  and  the  air  currents  it  aeb. 
ves  laterally.  By  friction  againat  the  air  it 
es,  it  expends  energy  in  thia  movement,  oon- 
tly  it  boa  lost  a  portion  of  its  energy  of 
n.  On  repeating  the  movement  it  wiu  lose 
r  portion  of  the  aame,  and  the  pruceaa  will 
le  imtil  it  has  expended  all  its  energy  of 
1,  anil  comea  to  rest  and  the  gronnd  at  the 

r.  Lancaster  admits  thia,  it  diapoaee  at  once 
theory.  If  not,  will  be  find  a  flaw  in  the 
ng  or  a  mistake  in  the  premises  ? 
loarjng  inanimato  plane,  and  ita  difference 
kbsencc  of  movement  of  the  air  he  poatnlatea 
He  also  admits  the  e:tiatence  of  the 
iictiun"of  the  sidea  of  hia  plane  against  the 
:  from  thia  he  argues  that  because  the  latter 
.the  "fall  of  the  body  can  be  secured  in- 
ly," wheroaa  I  moat  fearlessly  aaaert  that 
r  small  the  surface  friction  is,  ao  long  as  it 
.t  all  the  fall  of  the  body  cannot  be  aeoured 
itrly ;  hut,  on  the  loatrary,  only  for  a  per- 


it  changes  in  ease  of  aUoyi.  How  la  this  ._ 
plained?  For  instance,  bismnth  fniM  at  364°  C.; 
lead  at  884°  C. ;  and  tin  at  HfP  C.  Daroet'i  alloj 
ia  formed  of  4  bis,  1  lead,  1  tin ;  ao — 

4  bla_    X  26«°  =  1024° 

1  lead    X  8S4°  B    S34° 

1  tin      X  2S0°  m    360' 

Separately  fnaed  they  require  1688°  C. 

If  mixed  and  oooled  at  (fC,  when  reheated  the 
alloy  fnaea  at  9i'  C.  How  is  this  explained  ? 
According  to  what  icientifia  law  ? 

Would  Kno 

THS  BLOWPIFB,  *o. 

JSSBfia.]— Is  Mo.  1085,  letter  25134,  p.  882,  saoond 
amn,  there  is  on  error  which  oomplelely  a' ' 
the  meaning  I  intended  to  convey.  /  For  Uib  w 
"  perfect  combination  and  definition."  read  *^ 

feet  combostion  and  definition."    I  aee  from  li 

26238,  pp.  406-7,  No.  1086,  "  E.  M.,"  that  CoL  Ross 
hu  not  yet  renoverad  soffioient  equanimity  to 
appreciate  the  fact  that  he  has  only  been  the 
means  of  txtendi-ng  the  use  of  boric  acid  as  a  blow- 
pipe reagent,  not  of  "  introdQcing  it,"  as  woold 
appear  from  the  note  in  his  book  ;  boric  acid  having 
been  osed  B.  B.  aa  a  reagent  at  an  early  period  in 
the  history  of  the  ohamical  blowpipe. 

O.  S.  BaKninoDt. 


COLLIBBY-  WABWINOS. 


laat  appeared   _ 
Murday,  in  which  the  writer  atat«il  that 
which  he  named  "  a  change  of 


the  atata  of  the 
being  greatly 
angerous"  days. 


lelini 


.    jd  calculable  period. 
lUlii  indeed  be  ttmnge  if  anyont 
--  *"  '^get  miind  ''  the  law  of  the  conaorva- 

gy  could  come  to  any  other  oonolu- 


whowa 


il.]— YoL-  say  that  "AJ  fusing  point  ia 
jtween  that  of  lina  and  silver."  But  why 
nd  how  haa  thia  been  aeoertained?  Was 
rioally,  or  doei  it  remit  from  the  applioa- 
B  known  physlsol  law? 
e  fiuing  po&t  of  m*talidlDui,anddep«ndi 
peonllu  phndHl  4M*,  Ihna  nntt  aziat  a 


,  oombinad  with  diatnrbsnces  of 

currents  and    aeiamie  perturbatioru, ,     ._    ._ 

peoted  to  oconr  during  the  enaning  aix  montha." 
...  .  "therefore  1  name  thoae  dates  as  being 
highly  dangerous,  and  the  greatest  care  ahoold  be 
otaerved  by  minen. 

Hy  admiration  for  the  eouragt 
dare  predict  aix  months  in  advanoi 
atmoephere  on  a  particular  day 
excited,  I  made  a  note  of  the  "c 

and  will,  with  your  permission,  eodi 

how  far  the  prediction  was  verified. 

Now,  it  is  well-known  that  in  oar  variable  cli 

ites,  a  writer  who  selected  any  3!)  dates  out  of  ai 

months,  and  predicted  a  certain  state  of  the  atmo 

'  pre  on  those  days,  would,  by  the  law  of  chancer, 

ighton  some  of  them;  but  in  Hi.  Marday'a 

I  think  he  may  reasonably  complain  that  Uie 

of  chances  bos  dealt  very  unfairly  with  him. 

iparing  the  39  dates  given  by  Mr.  Mniday  with 

charts  iuoed  by  the  Meteorologiool  Office,  I  find 

that  on  17  the  barometer  was  above  $9-9in.  in  all 

parts  of  the  kingdom.     On  five  others  it  was  above 

'W'7in.     On  8  daya  only  was  it  below  29'6in.  in  an^ 

Sort  of  the  kingdom,  and  on  two  only  waa  it 
elow  20'S  all  over  the  Britiah  Isles,  and  on  both 
uf  these  occasions  the  barometer  was  rising,  while 
on  ail  of  the  other  eight  that  it  was  below  22-6, 
in  some  parts  of  the  kingdom  it  was  also  rising. 
In  aome  casea  Hr,  Murday  gives  dates  very  close 
together,  and  here  he  has  been  fortunate  enough  ' 
catch  a  depression  as  on  Dec.  'i,  3,  4,  and  6.  when 
rather  deep  depression  with  readings  ranging  fro 
38-6  to  2a'B,  crossed  the  country  between  the  8rd  au- 
.~>th  \  wbile  in  October,  when  a  depression  crossed 
iin  the  4th  and  another  on  the  6th,  If  r.  Hoidsy 
i>niita  these  two  dites,  and  gives  only  the  Srd  and 
.Hh  as    '  dangerous  "  daya. 

I  should.  perhspB,  not  have  been  so  mnch  strack 
vith  Mr.  Murday's  letter  had  it  not  been  that  here 
in  Sheffield  there  are  published  in  one  of  the  local 
papers  some  of  the  most  remarkable  warnings  to 
uolliers  by  a  more  than  oanoll^  ignorant  penny-a^ 
liner  dubEied  "Onr  Meteorological  Correspondent." 
<)ne  of  these  waa  iasued  the  other  day  when  the 


OH  THH  KUBIOAI.  IHBTBUICXirrS  SOS 
HOKX,  ASB  TO  A  "  TBLIiOW  OF  THB 
BOTAL  ABTBOHOXIOAIj  BOOIHrY. ' 

[26264.]— The  penuol  of  "Orgonon'a"  oom- 
monication  baa  inoreaaed  within  me  the  wish  that 
I  were  very  mnch  better  acquainted  with  the  im- 
torior  mechanism  of  free-reed  iuatromenta  than  I 
I  fear,  am  ever  likely  U. ' 


.  iHuun,      now  QO 

I  keep  the  inatmment  in  uniaon  with  the  piano  ?  " 
I  anawer  by  the  aid  of  the  piano  toner.     If  the 

Siano  be  a  wall-made  one,  this  ahould  create  no 
iSculty.  The  firat  piano  I  ever  had— a  amall,  in- 
expensive French  inatrnment,  would  keep  well  in 
tnne  with  the  Mason  and  Hamlin  American  organ 
I  then  bad  for  aix  montha.  I  aold  this,  and  some 
two  months  ago  purohaaed  an  upright  grand,  by 
Hopkinsoo,  a  noble  instnunent,  and  a  wwthy 
companion  to  a  Hnstel  organ.  This  piano  waa 
tuned  to  the  pitch  of  the  Mnatel  before  leaving 
the  manufaotarer'sware-rooine,and  after  travelling 
a  distance  by  rail  of  some  loO  miles,  and  being 
placed  in  my  drawing-room  (a  room  sobjeot  to 
very  variable  temperature),  ia,  at  the  moment  of 
writing  thia,  in  perfect  uniaon  with  the  organ.  I 
think  my  correspondent  creates  a  very  visionary 
difficulty  here.  It  is  surely  his  eiperience  that  a 
well-boilt  piano  will  remain  in  tune  infinitely 
better  than  the  reed  stopa  of  a  pipe  organ.  The 
liability  of  the  latter  to  get  out  c^  tune,  and  the 
difficulty  (let  alone  the  expense)  of  having  them 
toned  in  a  country  towii,  ia  a  great  drawback  to  a 
domestic  pipe  organ,  I  only  wish  Uiat  in  every 
musical  home  there  might  be  found  a  reed  instn- 
meot  used  with  and  practised  upon  as  freely  aa  the 


e  this 


taste  for  oroheatral  and  elassical  music  of  the 
highest  olaaa  than  any  other  incentive  which  coold 
be  named ;  moreover,  pianos  would  then  necessarily 
be  kept  in  much  better  tnne  than  many  of  them 

With  regard  to  "  Organon'a  "  second  qner;  as  to 


stood  a 


ow  the  freezing  point, 
at  one  time  told  to  keeps 
]  because  the  hi^h  press 


oolliei 


;hegBS 
goafs" 


h  tbitla'ai 


as  thoy  can  on  account  of  low  al 
ore,  a  state  of  high  presaure  and  low 
may  be  considcr«l  dangerous.  This 
ological  correspondent,  by  the  way, 
Ihunderatonn  last  summer  a  lightning 
ted  several  seconds. 

lists '  between  these  [atmospheric) 
id  accamulationi  of  gas  in  mines, 
.inly  do  not  think  that  "although 
ipoct  to  be  able  to  prevent  the  oat- 

ahle  to  indicate  the  periods  [six 
n  these  occurrences  have  a 


months  in  advance!  when 
tendency  to  take  place." 

Withoat  entering  into  the  general  question  of 
wuniap  to  oolliera,  I  think  it  ia  verv  undesirable 
-'-- *  tluoi^  ignorance  or  presumption,  anything 
d  be  MM  to  bring  them  into  contempt  with 
nqnl*  tfa«y  are  intended'to  benefit. 


harm< 


aid  alone  can  you  '^aing" 


obtained  iu 


gmg  U 

straight  from  tlie  bellows^  the  wind  passingdiraetlj 
into  the  wind-cheat  or  air-chamber,  and  not  into 
the  reaenoir,  and  so  not  being  distributed  under  a 
mechanical  and  equable  presaure  aa  otherwise  it 
would  be.     By  using  the  eipression-etop  in  Muatel'a 
organs  yon  feel  the  foot  almost  to  be  in  actual 
contact  with  the  reed.    So  eiguiaite  is  ^e  work- 
manship, that  the  bare  touch  of  the  ball  of  the  foot 
upon  the  blow  pedal  is  of  itself  smfGoient  to  cause 
the  reeda  to  apeak  withoat  any  exerted  pressure. 
The  ■'  foot  touch  "  is  simply  perfect.     But  the  very 
iple  of  the  American  organ  prevents  thia  being 
---■'- "--t  instrument.    There  tr  stceuitWe, 
be  drawn  by  the  bellows  from  the 
0  the  immediate  touch  between  the 
foot  and  the  reed  is  lost.    To  take  an  inatance  : — 
Emat's  Blegy,"  fur  violin  and  piano,  played  u^on 
the  Muetel  accompanied  by  the  piano,  is  exquisite. 
I  do  not  think  that  even  the  violin  itself  can  give 
ore  tone  shading  to  that  piece  (full  of  feeling  in 
rery  bar  and  in  eveiy  note  of  every  bar)  than  the 
iuatel ;  but  I  should  be  very  diainclined  to  try  it 
upon  the  American  organ,  and  thia  solely  for  want 
It  the  expression  atop. 

Aa  to  my  friend's  next  Onery,  I  do  not  knoiT  that 
n  the  principic  of  Muatel  s  percussiOD  action  there 
s'mneh  to  distinguish  it  bom  the  percussion  of 
jther  makers.  Ait  I  can  say  is  that  until  I'came 
upon  the   Mnstal    organ   I    never    met  with  any 

-' ■'—  that  I  would  have  troubled  moon 

e  tried  many.  In  Mnatel's  per- 
1  much  may  be  done  hj  finger- 
touch  oa  in  a  grand  piano.  Again  andagamlbave 
astonished  good  pianists  by  the  results  obtained 
from  the  percussion  (and  I  am  bnt  a  sorry  in- 
different player).  I  Iwlieve,  however,  the 
superiority  of  Uustel's  percossion  arises  aimnly  and 
solely  from  the  great  care  taken  by  Mostel  himself 
prrionaHy  in  its  prodaction,  and  the  beantitol 
workmanship  bestowed  thereon. 

Now  aa  to  the  Metaphone,  I  believe  this  occnn 
in  Muatel's  instrument  alone.  It  acts  upon  the 
fifrc,  hautbuiB,  mnaette,  and  barytoa  atops  in  the 
jble.  In  the  baia  upon  the  harpe  eolienne, 
basson,  and  clairon.  Its  actual  operation  is  when 
close  a  «eriea  of  Venetian  ahuttera.  The 
result  is  very  much  to  soften  the  tones  of  the 
,Sected  stops,  and  to  moke  them  mellower  anfl 
weeter.  For  aoorcd  music  it  is  most  uaefiU,  and 
renders  the  tone  af  the  organ  very  similar  to  the 
'  merican  organ,  and  to  a  church  organ  heard  at 
distance.  Now  here  I  fancy  I  aee  a  sarcastic 
smile  upon  the  bee  of  my  fnend.  What,  tJut 
learned  name  "metaphone,  after  oU  then,  stands 
for  nothing  more  than  a  forte  wrong  way  up  ?  So 
be  it ;  I  am  oontent ;  but,  I  lay  emphaticuly,  let 


percussion  ac 


42e 
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my  fricnil  trrit  carofull;.  Oiri/'uIlg,ftir  aliimagb 
the  effecte  ol  th6  tneUphooe  »re  moBt  obvions,  yet 
to  discoTn  aJJ  tbnt  cui  be  done  bj  it  nnmy  boars 
m>;  well  be  ipent,  with  the  reiidt  at  inoreucd 
iuiniir»tioii  at  what  can  ha  duns  by  meant 
;^>PM'enti;  ■□  liiDple.  I  lue  the  metapboue,  treble 
01  baiB,  almoit  continually  in  sacred  moilc.  Last 
night  1  w»!  Diaoh  strnok  with  the  erquisite  way  in 
which  it  totd  on  the  "Paatoral"  symphony  from 
"  The  Heaeiah."  The  idea  of  dittaace  conferred 
by  the  metaphooe  is  very  atrilcing  indeed,  and  ia 
one  whkh  roost  musioiana  nutica  on  hearing  the 
inslrnment  fur  the  lirtit  time.  Ite  eOect  is  u 
marked  upon  each  separate  stop  as  npon  the  whole 
instromcDt  when  all  the  atopa  are  drswD. 

Dow,  u  to  the  double  touch  ;  I  am  enrpiised  to 
bear  that  tbia  is  to  very  old.  I  believe  Moatel  was 
the  first  to  use  it,  and  the  few  others  who  have 
adopted  it  have  only  followed  him  (aa  nearly  ai 
they  oould),  but  with  a  tithe  of  his  sncosss ;  ftiid, 
notwitbataading  my  friend's  remarks  upoa  the  old 
aKe  of  this  ELrraDgeznent,  I  will  say  that  the  rosnlte 
obtainable  thereby  are  very  aaefnl  ai 
beautiful. 

Then,  again,  as  to  the  knee  pedals  ovi 
my  friend  make*  merry,     I  do  not  think     .    . 
understands  all  that  can  be  done  by  them.     Baoh 
pedal  has  three  dietinet  uses. 

Buttoned  oloie  up  to  the  instmment  wi 
ordinary  faarmoDinm  in  use.  Allowed  simply  to 
haig  loose,  nulhing  more  Ulan  a  soft  tone,  affected 
but  slightly  by  the  hardest  blowing,  is  obtsiacd- 
a  most  useful  effect  when  it  is  deeired  to  bring  oi 
B  melodv  in  contrast  with  the  accompaniment. 
Finally,  by  pressing  the  pedaJ  outwards  to  its  full 
oiteat  a  second  series  uf  Venetian  shutters  are 
opened.  These  shuttCTa  act  upon  all  the  atopg, 
nnd  when  it  is  remembered  tbat  there  are  two  of 
ihese  knee  peilais — one  each  for  treble  and  bass,  it 
is  obviuns  tbat  sii  different  effeats  are  produced  by 

I  ought  to  have  mentioned  the  expressive  fortes; 
tbey  are  pneumatic  swells,  which  open  and  close  in 
penect  onison  with  the  pressure  exerted  by  tbt 
foot  npon  the  pedals,  and  so,  through  the  expres- 
sion stop,  directly  upon  the  reedi.  1  do  not  think 
it  is  too  much  to  say  that  Ibis  expres 
doubles  the  power  of  expression  of  the  instroment. 
They  are  aleo  operated  on  by  the  kuee  pcdali 
when  drawn,  and  so  more  readily  usable  by  th( 
tyro. 

I  am  glad  to  reply  to  my  friend  ;  but,  if  he  U 
really  anxious  to  know  more  about  the  Mustel,  1 
■ihould  strongly  advise  him  Ui  see  one.  If  he  live) 
near  London,  be  can,  of  coarse,  ace  one  readily 
enough  at  Messieurs  Metzler's.  li  he  lives  in  any 
of  the  Midland  counties,  I  should  be  only  t^ 
pleased  to  show  him  mine. 

Hincc  the  foregoing  was  written,  I  have  carefully 
dUie  letter  by  '•  Amateur  Organ  Builder"  in 


however,  aaks  farther  details,  which  I  will  now 
supply,  although,  Sir,  I  fear  I  am  ' 
siderablf  on  your  space. 

There  ore  in  the  Mustel  fourteen  rows  of  reeds, 
eight  in  the  treble  ;  six  in  the  bass.  In  the  treble 
-■- o8ft.,lfift,  *ft.;  a  tecond  8f t.  for  basson, 


9a4ft.4i 


ucal  readers  wh< 
will  oousider  me 
"   plead 


...     ,      My  L 

ebonised  cabim 


,_had  to  Uki 

piece  of  skirting  board. 

So  doubt.  Sir,  those  of  yoi 
akc  the  trouble  to  read  my 
'Uthusiastic   on    Hustel'a  i 

guilty  to  this  charge  at  once  and  unreservedly. 
They  stand  alone  anapproaclied,  and,  I  verily 
~  elieve,  unapproachable.  I  am  not  exaggerating 
■hen  I  say  that  my  own  instrument  has  become  to 
_ic  an  intimate  companion,  a  veritable  soothing 
draught  after  many  a  day  of  worry,  contention^atd 
itrife,  yet  in  eqnol  measure  a  symnathetie  friend 
n  hours  of  gladness  and  joy;  and  I  am  glad  to 
think  I  am  not  alone  in  this  feeling.  I  believe 
lessors  of  MnstBl's  instruments  find  in 
lame  ohanu  and  never-ceasing  freshness. 
F.R.A.S."  to  toll  me  whether  he  has  read 
book  "  The  Storj-  uf  the  Heavens  "  lately 
published,  and  whether  I  may  rely  npon  it  to  give 
me  the  latest  facts  and  discoveries  in  and  n 
thorough  insight  into  astronomical  science  ?  Would 
it  he  a  really  asefiil  companion  to  n  H^in.  Wray 
telescope  ?  Country  SoUoitor. 


le   for  the  harmonium  part,  the  other  fur  the 
jnerioan  organ  part  of  his  instrument. 
I  do  not  think  I  claimed  ''portability"  as  one  cf 
le    attribntes    of    the    Hostel    organ,    for,    as  a. 
Latter  of  fact,  ticj-  are,  for  their  aiies.  enonnonsl j 


r  be  obtained  nbile 


[aoSriS.]— lLapam,le  m 
ionmal  si  hunnrnblcment  c< 
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is  dernier,  dans  votre 

rticie  sur  lea  harmoniume  de  notre  maison  signe 
Country  bolieilor."  Cet  article,  eoiit  aveo  nne 
grande  competence,  appn'cie  bien  juatement  Ic 
resultat  des  efforts  fails  par  notre  pJre  et  par  nous 
sea  culUboratenis,  pour  dutcr  le  sidon  d'un  instnt- 
ment  qui— par  I'L-tciiduede  sts  ressonrces,  le  charmi 
de  sa  aonorit*',  et  see  qiialiti's,  hors  ligne,  d'oxpres 

pre'ciense  interprete  <le  la  mnsiiiue  mondoine. 
Extrememcnt  fiatte  dcs  elogea  et  de  la  sympathii 
jment   exprime's  duns  cet  article,  notre  pl-ri 

our  le  Directcuc)  de  pouvoir  se  mettre  ei 
ins   aveo  son  client  le  "  Country  Solioilor ' 


la  ^titude    que  des    piacedi*s    si 
me'ritent  au  plus  taaut  dogre. 

Jo    viens    done,     en    ooiisequenc 
"Country    Solicitor''    nous    envoyei 


bienvcillants 


Directeur,  rcxprcHSionc 
Rue  do  Malte  4:;, 


ijijii.]— Some    of    i 


a,  veuillci  agroer.  M(mBi( 


IGft.  musette,  .1'2ft.  hatytuo.    The  celeste  hu  two 
tuned  slightly  lower      ' 
pitch  of  the 


seta  of  reeds,  o 


the  basa  th 


rows  are  made  np  as  foUowii :  one, 
Mt.ione,  I'ift;  one,  If t. ;  second,  W(t.  basson^and 
two  rows  of  3ft,,  forming  together  the  harp 
colienne  stop,  tuned  sindlarly  to  tlie  celeste. 

That  the  celeste  slop  and  tbe  harp  eolienne 
should  be  formed  of  two  rows  of  vibrators 
is,  1  believe,  a  x>ei:uliarity  of  MusteFs  instruments, 
bnt,  at  the  same  time,  one  of  its  superlative  ex- 
cellenoes.  Such  a  contrast  to  tho  mean  devices  of 
some  BO^»]led  celestes  (merely,  if  so  much,  a 
cbanga  in  the  wind  direction},  and  whose  whole 
value  begins  and  ends  with  thu  insnnfacttiror, 
enabling  him  to  add  one  more  tu  his  imposingamiy 
of  slop  knobs. 

With  the  Hustel  you  are  not  iovitcil  carofulli 
iO  shut  iiuiu  stops  oif  when  the  full  organ  is  nscij 


licautifully  with 
re  beautiful  com- 
than  the  celeste 


luld  strongly 


for  instead  of 
ment  tbey  add  to  and  bh 
the  other  stops.    There 
binatioD  in  the  wh< 
with  the  alarkiette. 

As  111  the  percussion,  and  in 
•lacries  of  my  amateur  friend,  I 
urge  him  to  invest  a  shilling  or  so  m  i 

regulating  published  by    Metzlera;   they  contain 
full  detailn  and  diagrams.     I  do  not  think  i 
friend  can    have    the    faintest    idea  as   to  wl 
Mustel'a  double  touch  really  is.     It  has  nothing 
whatever  in  cummoii  with  what  he  mentions, 
his  eimilitude  really  shocks  me.    In  reply  tu 
observation  of  his,  1  knuwof  one  instrument  which 
has  bad  tbe  double  touch  in  uhc  twelve  years,  and 
is  as  good  now  aa  the  day  it  left  tbe  ware-rooma. 

I  tear  my  friend  will  hud  his  own  proposed  in- 
atniment  not  very  satisfactory.  He  would  have 
dtaie  better  at  Icaat  to  have  had  two  kej^-boards, 


;   piiuits 


'■Cou 


have  read  must  be 

t  to  a  mild  exception.    The  organ  for  borne 
doubt,  tbe  Mustel  or  the  Liszt  {  there  are,  ho 
er,  denials  to  both  of  the  white  elephant  kind, 
and,    unless  thi    "  -''        '  """ "   ■" 


"elite  of  amateurs" 


Itll^  forgi. ,.-..,  .. 

or  " — it  IB  a  triumph  of  genius,  and  wanti 
er  novice  to  play  or  repair  it.  I  could  not  go  si 
.myfriendond  call  it  " beloved,"— that  wouli 
ikinganidolof  it,  and  that  term  is  only  tittini 
for  the  best  on  earth  and  beyond  it;  but,  apart  fivn 
'lis  enthusiasm  is  well  grounded, 
innut  join  issue  witli  him  in  calling  the  Ameri 
rgan  eKprossionlea)',  because  the  Mustel  baa  thi 
soul  ut  expression,  but  his  l»!iy  has  hpuiled  him- 
'  "  id  H.,  with  antumalio  .well,  and  Voi 
■  worthy  a  very  decent  place  in  our  aflcc 

-' 1— "i-.T  regard  (or  it.    If  the 

.     ssi.in,  I  much  enjoyed 

friend's  playing  on  my  instrumoi 
II  our  organs  were  without  cipresp 
iwell  goes  the  singing  would  be  expt 
irgan  thoroughly  subordinate  as  it  wi 
jut  the  sound  of  the  sackbut,  comet,  psaltery,  and 
all  kinda  of  musio  is  not  alwava  helpful  to  thi 
human  voice.  Tbe  Mason  and  Uamlln,  minus  th< 
trcniulo,  which  1  hate,  is  the  small-purse  man'i 
homo  instmment,  unless  some  kind  sonlleaveshin 
his  white  elephant,  which  may  happen.  Wit! 
'■Country  Solicitor,"  I  think,  too,  that  if  playeri 
cannot  manage  tiic  harmonium  expression,  the] 
will  not  draw  much  charm  from  the  instrument 
At  our  friend's  saggeetion  I  got  ths  Voi.  of  LitteU'i 
"  Harmonium  Coaoertanto  " ;  it  is  full  of  gems  am 
a  marvel  of  cheapness  ;  but  wanU  careful  playing 
and  counting.  I  may  at  the  same  time  mention 
that  there  is  a  cabinet  organ  soiiei  begun  by  Fit- 
man,  and  highly  spokea  of  in  a  leader  of  the 
Teligraph. 

Henry  Ussher,  BJL,  K3.,  Smgeon. 


BHFLBCTOBS  v.  BEFBAOTO 
[■i6257.j— I  AM  innoh  inteiesttd  in  ll 
aion  oonceming  refleotora  »nd  ref  ractoii ' 
been  raised  by  Mr.  Bombain,  and  a»  I  k 
the  reflector  my  Bpecial  atody  from  my 
until  now,  far  paat  middle  age,  I  may  p 
allowed  to  say  a  few  words  on  the  fal.jet 
I  consider  Mr.  Burnh  am  quite  right 
marks  conoeininK  the  inferiority  of  reCi 
for  this  reason :  The  Novrtonian  form,  i 
on  glass,  U  the  kind  now  generally  usm 
vantages  are,  eheapnosa  and  abuntWno 
Itsdisadvantagesr-  -v--*  "'■»■—  rt-nn 
high  powers  can  e 

b(Sy  of  the  observe.  —   —   . 

telescope  as  is  nooessitatcd  hy  thic  run 
hove  proved  by  norobcrless  experiment* 
over  many  years  Then,  ogajn.  with  rcf 
glass  speculum:  This  ia  generally  lert 
----=—  because,  for  the    perfection  uf 

_^ ..  equal  arefroott.r,  it  wuuld  req 

tested  and  reworked,  perhaps  from  S"  1" 
,nd  to  silver  and  poliah  oYcry  tune  wiml 
■ery  expensive.  Now  this  testing  reqi 
lone  with  powers  of  from  100  to  I'll  tol 
.portnre.  T-he  nnailvered  glass  will  not 
iient  light  for  this  high  testing.  1hn  ( 
ntnal  experiment.  So  tbat  the  silver  oi 
lever  give  good  definition  under  a  vrry  h 
Phen,  again,  the  silver  lilm  when  d' 
always  of  uneiiual  thickness,  BOflii-ienrJ) 
the  definition  even  were  tbe  glafc  I«rf' 
followB  the  polishing  of  the  silver  filiw. 
theflgnreof  theglasa  tobeperfeci.and 
be  of  eqnal  thickness  throughout.  ev*n 
process  of  polishinn  wonld  be  iittf^rly  r. 
of  very  line  definition.  What  would  he 
of  finishing  oS  a  high-claas  metalljn  sp 
this  manner!'  The  fact  is,  these  :,ilii 
Newtonians  are  cheap  and  g.mdforamBs 
quite  unsuited  for  original  rMeareh  H'l 
very  highest  defining  power. 

With  regard  to  refractors.  aithoURh  a 
fine  as  at  present  constructed.  I  think  iti 
said  to  have  reached  their  limit.  ^Viih  ,: 
tores  the  enormous  thickness  of  tbe  glu- 
is  alone  a  serious  defect,  nnd  I  think  iii. 
that  the  error  from  defects  in  tht£.'l»tsi 
creases  aa  the  square  of  the  apertnrf-.ami  I 
sorry  that  the  Lick  trustees  have  d«iw; 
fractor  for  their  observatory. 

There  remains  to  be  oi^nsidtr-w  ti 
neglected  mcUllic  reBeotor.  Tliis.  I  Ifcitt 
he  telescope  of  the  future  where  nn-r  o.^ 
equired  w^'"- '••"-'■ '■ 

ibtained  than  is  possible  wiiu  a  sun  i.' 
ilver.  Its  only  detect,  thnt  Iknowiitb- 
defieiency  of  light.  This  I  have  no  .t-sj: 
corrected  by  the  discovery  iiE  some  ijurt- 
tractive  alloy  than  that  ctf  c«pper  and  i:i  '■ 
forma  of  this  instrument  worthy  ivi  «« 
bhe  Gregorian  and  the  Cassegiainian.  itJ 
very  curiously,  that  in  the  oonstrartiw  ■ 
instruments  hitherti).  a.trango  error  haw 
mittcd,  whereby  nearly  half  the  light  b") 
off,  thus  making  them  appear  mure  «* 
light  than  they  would  othenvise  L*.  In 
"  """"sred  and  corrected  about  '2'^  yc.ir^V'. 
hitherto  brought  it  before  liic  J*- 
intended  to  make  it  the  taliicol  <^i  *  P's 
ly  still  do  so.  I  have  usmallreflLrTii..^ 
this  way.  which,  on  fsvonraUe  v.l^'a.K 
power  uf  l»l)  to  the  inch  iii;liu^< 
woollinesa  of  definition.  P*M' 


AU  fav 


iredni 


[2S:>ifi.l-I-\ 
nisrkaof  Sir.  JI. 

manner,  the  furuier  being  of  gtiivril'i 
only  of  individual,  interest,  whiln  i:  I*!] 
what  useful  result  follows  t.ueh  lemSt,-  ' 
notioe  is  worthy  considenwion,  allh  'T--'' 
have  been  more  accei'table  if  he  bit  r^ 
the  errors  which  he  was  able  tu  see  "-'i* 
any  clear  notion  of  my  meaning. 

In  giving  a  scientific    explanal, 

there  is  no  objection  to  putting  fom.'i' 

opinions,  together  with    lubuitted  ^■-'•tT- 

Butho* 


helji  i 


i^xplaining  the   ap^lir. 


n  eiiHi 


co( :  hut  I  think  there  is  •: 
when  the  ojiinions  are  given  i'iw;i';-  -i- 
rities,  and  the  uiperimont  quoted  b--  K 
opposite  of  what  it  is  stated  ii  w:!.  I* 
near  the  cto,<e  of  his  letter  Mr.  M.^>s< 
while  in  action  one  of  tlie  rudi  »=* 
Bl),   be   removed,  the   colleetinjW 


ietake,nj 


upilcoffio«.  ^Attulat  ua^^sa  ftr 
err  Wi''  -"•'l*^  ™sner  ot  a 
a  nentr  "^  -»i.U«ki 


1  hav 

'Si- 
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'Cil  with  ndmiratioa  his  remdv 
rt  of  the  dupnivcd  theory  nbiob 
fur  hia  own.  He  tavmt  "A.  (t 
'Onneotion  with  C  (anothei  bnub) 
;o  beoame  poajtirelf  eharged." 

rorking  c 

It  nnd  gn,  there  ii 
fuiccf!  thia  puuge 
0  rod ;  the  result  n 


1  thco 


liean 


.1  itrong  A 
tof  ''Old  Smin^."  that  Ighould 
it  sureented  thereby ;  bat  Mr. 
^  "  OldSrningsV  "  theory,  and  Bays 
.giuiut  three  sectors  iadueiag  one, 
ork  without  any   metallic 


Yes.  it  wiU,  but  n 
without  the ) 


r.lan 


ri  requires 


■s 


^harge  to  excite  it  than  gliu  with 
.implc  ih  not  relflvaot,  for  they 
hat  is  claimed  for  them  under  di(- 
cif  excitement,  for  any  rauon  Mr. 

lungh  ot  this  lately.  On  the  .^th 
iting  to  some  friends  the  working 
I  gradually  reduced  the  sectors, 
:eg  to  the  bruibes.  The  result  was 
up  to  the  disappearance  of  the 
as  when  idle  appeared  to  re- 
I  kept  tbemaohineln  this  con- 
.^bviit  time  for  daily  obaorration, 
siim  I  oomo  to  ii  that  luch  a 
requite  such  a  powerful  eioite- 
ildlis  wiirthleis  In  comparison  to 
3li  the  pnblic  i>  indebted  to  Mr. 

'Xt  relies  □□  two  fasts  for  hia  own 
t  is :  ''Ho  e»olved  a  theory  of  the 

We  are  left  to  infer  the  meriU 
From  tlie  statement  tbat  it  ii  IS 
"iified.  Hia  next  factii:  "That 
iiahurst  aud  the  Uolta  machines 

principle."  This  he  pruTed  by 
naobiaa  to  worlc  rtrtinJlt/,  and  a* 
ceeded,  the  principle  of  the  two 
le  identical  with  each  other,  and 

unuther  machine  of  much  older 
■  think  of  more  geni^nl  nae  than 
led  "  a  grindntone."  The  analogy 
••  argument  ia  not  published.  Will 
lly  supply  the  want  1' 
igp  of  hia  lecture,  and  without  the 
et  to  thcHoIti  the 
,  1  moetankMr.Molison  with  due 
r  mc  to  some  authority  beside  hii 
which  will  contradict  the  fol- 
■m  '■  Electricity','  by  Dr.  Ferguson, 
tatcd  to  have  been  ncOTed  by 
:  amount  of  electricity  induced  by 
dy  on  surrounding  condnotors  la 
■f  to  that  of  the  inducing  body." 
.St  conclude,  if  Mr,  Moluoa  suc- 
Ihe  charge  under  the  combaof  his 


TSBTINa  KICBOSCOPB  OBJSOTIVIiS. 

[2625y.]— Is  rcnly  to  "  E.  D.  W.'s  "letter  (iiXKi] , 
it  u  quite  impossible  fur  lue  to  give  a  intisfaotorv 
anawer.  The  microMonio  image  is  a  thing  to  bv 
felt  by  a  trained  eye.  The  eye  can  only  he  traincl 
by  long  and  constaot  piaetiec.  Heading  the  most 
ablo  articlea  on  the  subject  wil]  not  train  the  eyt, 
or  enable  it  to  appreciate  critiool  imagea.  The  art 
of  testing  i»bject-g]a«aca  can  only  be  acquired  by 
loDg  practice,  and  by  seeing  a  great  number  of 
lenses,  especially  tlioso  by  different  makera. 

Jan.  i:..  EdwMTd  K.  Nelaon. 

mOBO.    O.a.'a. 

^Saanr).]— Thk  nse  of  lOin.  for  focal  length  of 
mioroacope  ia  only  a  general  (not  corTe<  "  '  ' 
expression.  Mr.  F.  Crisp  explains  t 
V.S.  III.  of  the  J{..V.S.  J'.«rml.  page 
in  too  long  for  insertion.  lie  aava  that  the  causo 
uf  error  ia  the  subatitution  of  Jiiin.  tor  it  vaiiabk 
qoantity — vii,.  the  distance  betwefU  the  posterioi 
focal   length   at    the  o.g.  ;md    clie  anterior  focal 

and  every  e.p.  I  think,  alsu,  from  the  appearand.' 
of  Table  1„  that  F.  H.  Evans  does  not  alit" 
^or^     e  var  a  ion  can  y       <.  covet  (wrec^  ^ 

ooxFasaBXBixjrr  of  water. 

[2a36l.]— "SlOUA"(in  letter  3all7)  emit*  i._ 
opinion  respecting  "boiler  explosions"  whkh  de- 
ierves  attention.  When  a  man  of  such 
scientific  atanding  treats  of  so  importanl 
tion,  his  worda.  having  n  great  weight,  mui 

ithoutaoriousexamination.  Intbp 
uf  boiler   explfiaion.    not    only 


largs  properties,  bul   . 

cemed,  and  shonid  there  be  crnin  in 

"  ■    '       ifidcnce  in  it  may  be  fatal 


t  fiirtbei 


proper 


bis  opmiim. 


'Sigma"  Bays;  ''It  is  quite  true  that  wh( 
lacl  bnrsts  under  hydraulic  pressure  the  pii 
notfiy  oS  as  tbey  would  under  air  or  steam.' 
really  quite  true;'  I  Imlieve  nut.  Whenev 
Jer  bursting  ia  caused  by  mete  preasnre,  cither 
atenm,  the  effect  ia  exactly  tbi 


lame — that  which  i«  dac  to  oi 


iC  surfac 
dor  the  c; 


.   Diffe 


ingci 


shall  still  c£a  tb( 
ptiun  to  the  titli 
LtiquB  may  escape 


ery   good  as  far  aa 

bililybut  not  to  proof.     ' 

■  at  must  be  capable  of  bearing 
I  learcher  may  devise  ;  and  eve 
say  what  is  eonclusirc,  for  othei 
1  untried  teat.    I  have  tried  all 
I  theory.     My  plan  is  to  moke  - 
imld  or  should  not  theoretically 

ig  of  the  machine,  — '  ' -' 

It  confirma  thetheor 
ay  resources,  and  have  aaked  mv 
or  fnctber  onea,  whiffli  I  ahonld 
frieiirla   equally  concerned  witli 

Uf.  Molison  or  the  theorj-of  "Old 
."tand  u  teat.  Theae  writen  hold 
in  the  bound  lone.  ur  the  glass 
them,  induce  and  raise  the  charge 
imil  other  asaintance.  If  ao,  they 
tfi,<>teJ  by  what  wo  do  wid,  the 
ipply  U8  witli,  whether  we  take  it 
conductors  placed  out  uf  their  in- 
lisperae  through  tho  bmah.  Yet 
be  not  inanlated,  we  cannot  raise 
'*3!  *°  *^  ''■  *>"*  ^'^  to  explain 

:  bee  to  'tUmun  that  Um  tu*  of 
W'S'f.  "*  ■••(»  bw  bMB  tf 


ncyof  r 


Ions  diat 


Thi 


^ce?  %t 


yine 


ralle,  bnild- 


outlet  Is  prodneed  by  the  bunting,  the  bitbert^i 
concentrated  power  escapes  through  it,  and  tht 
after  or  oonsecutive  action   i*  relatively  insignifi- 

Hydranlic,  air,  or  steam  pressure  never  have 
cauBod.  and  never  will  catuc,  an  explosion.  They 
can  only  produce  bursting. 

"Sigma"  ii  right  when  he  says  that,  "In  the 
case  01  a  boiler  explosion,  it  is  not  the  steam  in  t' 
boiler  which  does  the  mischief."  This  is  qui 
true,  it  Ib  aometbing  else  ;  but  he  ia  wrung  when 
he  adda,  "  but  the  water— that  is  to  say,  it  ia  tht 
audden  releaK  of  a  large  quantity  of  atoied  energy, 
not  a  mere  preiiaure,  wliicb  haa  to  be  taken  to 
account."  W  uat  is  Uiat  stored  energy,  if  not  mer^ 
presaore  'f    If  this  energy  be   released  by  the  ei- 

Closion,  it  doeH  nut  canie  it.  How,  then,  could  it 
Bve  made  the  pieces  fly  off  ?  After  the  bursting, 
a  consecutive  effect  alone  can  be  produced,  differ- 
ing from  a  prime  action.  Ii  it  were  aa  aascrted,  a 
boiler  eiploeion  would  be  a  secondary  e&eot  whieb 
would  follow  the  bursting,  whereas  an  exploaion  is 
a  prime  instantaneous  |iheuumenon  without  dnra- 
tion.  A  gas  explosion  is  instantaneous,  and  has  no 
duration.  GnnpuwJci  docs  nut  aplit  the  gun  after 
the  projectile  i>  off. 

A  proof  that  "Sigma's"  opinion  ia  erroneous 
can  eaaily  lie  obtained.  Let  ua  suppose  a  large 
boiler  containing  steam  at,  say,  15  atmosphoica 
preaaure,  which  u  pr;)ducei!  by  water  at  •KM'  C. 
temperature.     By  its  side  let  ua  place   two  small 


boUer, 


of,  I 


1  an  hj-draulic  pressure  of  Ij  atmo- 
■pplicdj  it  insljntly  bursts,  but  tho 
bursting  will  not  hare  the  elTcct  of  an  explosion. 
On  the  second  one  tho  16  atnicisphetei  preaaure  of 
the  large  boiler  is  appliud  -,  it  bursts  exactly  iii  the 

e  manner  aq  the   firal  one,  the  only  differeneo 

ig   that  after  the  bnrsting  steam   and  water 
e  oS,  whereas  nothing  issued  from  tbo  firat  'inc. 
Ho  splitting  etfeet  will  follow  the  bursting,  not- 
withstanding the  Urge   quantity  of  atuvMl  energy 


Motained 

~  "■  ,  "  well  known 
oondition,  tested  at  ID  oi 
■Ml  bnrst,  bnt  explode 


"titA  vet  been  difuovcred  by  Engliah  aelentiata,  it  de- 
pends entirely  from  the  ignorance  of  their  cause  ; 
and  if  they  don't  know  that  caoae.  it  is  because 
they  do  not  ailmit  that  boat  ia  a  compoitd  Or  con- 
biaed  Quid,  which  therefore  can  be  dfconbined  or 
Jicomjioifd  into  ita  constituent  elements,  j nit  like 
water,  a  fact  that  is  most  easily  proved.  When 
tbev  admit  this,  thev  will  soon  understand  that 
boiler  eiploaiona  arc  dnc  to  a  double  decompoaition 
—(I)  that  of  water  into  H  and  O,  (3)  that  of  heat 
into  E  -r  Ef;  the  sudden  recombination  of  which 
produces  aimultaneunsly  gas  explosion  and  thunder, 
to  which  nothing  can  resist. 

Another  time,  if  permitted,  I  will  say  mora  on 
the  subject. 

Morchain,  Somme,  Franoe. 


fSii-Jii^.l— In  a  perfect  and  perfectly  adjusted 
reSeetur  the  image  of  a  star  (in  axis  of  Urge  mirror) 
formed  by  rays  falling  on  the  whole  aperture  ia 
perfect,  and  in  axis  of  eyepiece.  Also  the  aiii  of 
eyepiece  coincidca  with  axis  of  cone  of  rap  reflected 
from  brqe  mirror.  If.  now,  an  eeeentrie  aperture 
be  used,  it  is  evident  that  a  perfect  image  ii  still 
produced,  though  lesa  brilliant  and  showing  a  larger 

in  adjustment.     B 


flat"  and  mirror  ate  still 

)ut  a.uB  uf  eyepieoe  does  not  now 

of  cone  of  rava  proceeding  from 

eccentric  aperture,  which   it  shonid  do  to  give  a 

Grf ec  t  rcsut,  and  such  coincidence  theiefore  uunild 
effected. 
The  eyepiece  tube  on  my  homo-made  stand  admits 

It  may  interest  some  to  know  that  one  evening 
during  the  latter  part  of  October  I  plainly  saw 
both  rif  ta  in  the  great  ni^bula  in  Andromeda  with 
my  U^in.  With  (dear  aperture  iJ^^in.),  power  abant 


Belmont.  Ootatio,  Canada. 


:.  PetUt. 


OBNASBKTAI.  WOBK  IH  TBS  IiATHE. 

[3.i->i>.t.] — I  WAM  pleased  to  read  the  letter  of 
"Working  Engine  Man,"  p.ige  'MV;  his  case  ia 
exactly  my  ovrn.  and  I  hope  some  kind  friend  will 
assist  111^  I  have  a  few  coruio  (vegetable 
ivory)  and  connilla  nuts;  perhaps  aomo  talented 
aubscriber  will  instmctme  how  to  chuck,  and  what 
to  turn  them  into.  My  lathe  is  a  itia.  centre  back 
gear  without  overhead,  and  I  only  posaeas  tke 
usniil  hand  tools.  Doraton. 

SOBTT  ■WOOD  TUBNINO. 

•m  tl 

there  is  now 
if  Xorthamptouahire 
being  overlooked.  Not  L.ivlng.  to  my  recollection, 
ercr  seen  my  county  designated  as  Korth  Hants, 
and  in  my  proaaic  mind  limiting  tbia  nomenclature 
to  the  region  of  Hampshire  proper,  I  waa  not  pre- 
pared for  that  analogical  flight  which  earried 
-'0.  J.  L."  so  far  north.  If  "O.  J.  L."  ha*  not 
been  altogether  correct,  I  am  sore  hs  may  well  be 
excused  for  this  exercise  of  an  inveatira  genius, 
from  which  your  readera  derive  so  much  interest 
and  profit,  and  should  be  ever  pasa  my  way  on  a 
personal  visit  to  King'a  Cliile,  I  aball  have  mnob 

Sleasure  in  aupplying  the  place  of  hi«  formei  host 
.U.  R. 

As  my  hints  on  soft  wood  turning  were  intended 
<  apply  to  the  execution  of  imooth  and  finiafaed 
ark,  1  do  nut  see  any  itreooncilablo  difierence  in 
our  letters  on  the  subject,  if  there  appears  to  be, 
—  to  the  advisability  uf  using  the  hook  tooU  in 
leation.  "  Oopeaux  will  uae  bis  own  judgment 
to  applying  for  advice  to  lome  such  proutical  at 
professional  turner  aa  I  named  before  deciding  on 


letter.     I  should  have  dune  ao  laet  week  ; 

I  live  pretty  far  north,  where  the  boiA- 
selling  machinery  is  worked  on  the  alow  motion,  I 
don't  get  my  "  U.  M."  till  well  into  the  following 
week.  I  think  "  M.  A."  ia  aomewbat  hard  On 
native  woods.  I  have  not  had  much  experience 
of  them,  but  aome  apple  I  lind  rather  pretty  when 
poliahed.  It  much  dopenda  on  the  aoil  in  which  it 
grew.  Mume  of  it  ia  characterless  enough.  I  am 
wrry  I  cannot  belp''M.  A."  as  to  stains.  Tbey 
raise  the  fibre  of  the  wood,  and  I  have  discovered 
110  satisfactory  way  of  laying  it  again,    Sonetbing 

£be  done  with  a  piece  of  wood  naed  as  a  bur- 
er,  irkile  the  article  ia  in  the  lathe,  but  the 
lit  is  not  very  satisfactory.     I  have  done  a  good 


boiler. 


irhicb  w 


boilers  in  perfect 
i   atmoapherea,  do 

ml;,  whiab  evidently  proves  tliat  each  exploaiuna 
—  ant  OMuad  bf  preMaio,  and  differ  widely. 


ilealw 


h  Steve 


ted  upon.  lu  this  case  1  take 
uS  the  chuck  with  the  work  upon  it,  stain,  aiul 
replace  on  the  lathe.  It  la  then  rubbed  with  the 
hand  aa  it  rovolvea,  where  this  aan  be  done,  whQe  a 
painted  atick  does  for  the  mouldino.  By  this 
meani  a  paintablo  anifaee  ia  gut,  and  u  wall  ax*-   . 
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Botta,w 


bread  plntters,  cgg-eu 
ntac  iug.,  io^  fleav 
Lnd  allow  them   io   b 


brokfiD, 

Artlclea  in  comtant 

•bttidi.  >ad  itandi  foi 

mutsined   or   viunii 

Wubed  anil  ■coared,  wtaen  MiLJed.     1  of  eaun 

fcnt  don't  like,  gluspnper,  mj  nmbltion  be! 

gets  aurfuie  with  the  chisel.     '       ' 

it'"'  _  ..    

both  Bide§  toraed  witbont  leaving  a  inuk  ? 

1  have  a  great  desire  to  lea  hook  tools  properly 
lued,  and  >b»U  take  the  eiuliest  opportunitj  1  can 


Id'^L   I 


THB  DIVISION  PLATE,  Ao. 

[36266,1— MV  critio  (252(M)  will  see  that  I  con- 
teniplaled  m  more  completeplnte  than  my  first  letter 
"   ■      ■  we.     The  aomber   13   was   used 


wonld  be  perhapn  moat  need  for  ic 

and  other  nombers  for  various  purposea. 

ThoQgh  the    plate    multiplies    any    en 
liability   to  error  is    reduced    by    the    d 


__  ..,->;  9,  and  n  x  G,  each  are  36,  but  reqoire 
11, 12,  and  11  hulesrespectivelj;  takiog  6  x  6,  one 
hole  mora  can  be  eliminated  (or  nearly  so),  as  it  is 
an  eTen  number  with  one  hole  bisecting  the  segmeat, 
and  one  bisectitig  or  x  2  bole  will  do  for  eaeb 

9x1  would  only  need  1 1  holea  against  the  osnal 
8fl.  The  multiplication  ie  rather  large,  as  an  error 
in  the  circle  repents  ennb  time  it  goes  rcund,  and 
one  in  the  segment  affects  the  whole  circle;  but 
Bome  check  might  be  devised,  as  the  moltipUcalitin 
ot  the  error  might  be  availed  of  to  detect  it  eSectu- 
ally  in  order  to  remedy  it.  A  donble-pointed  pawl 
wonld  alio  work  correctly  and  rednce  errors  in  the 


eegmeiit,  ti 

sll  even  nn 

rather  apre, 

practioally,  a  well  madeptate  would  do  as  good  worli 

Bi  the  ordinary,  and  that  a  well  spread  error  is  a 

better  taolt  than  one  or   two  pronoonoed  ones, 

especially  for  mill  pnrposps. 

I  nse  a  triangular  drill  for  the  holea,  oa  it 
theoretically  ends  ia  a  point  and  is  not  liable  Wi  ran 
oot,  re-sharpening  to  go  lightly  all  round  at  the 
finish-to  shape  and  depth  ^l  alike. 


Borews  with  uniform  wave  lines  in  their  lengtH 
OanDOt  have  much  geuEml  anplination.  I  should 
oonaidec  snob  bars  as  cat  unifonn  wave  lines  are 
▼•ry  rare,  and  are  not  the  beat  to  be  got  or  made 
for  screw-cntting.  Aa  regards  critical  work,  I 
■honld  think  their  plaoe  was  more  the  shears  or  pot 
than  the  lathe.  The  method  also  seams  to  require 
a  tone  lead-screw  to  begin  with,  the  eiintence  of 
which  is  problematical,  and  it  could  nut  be  self- 
lEeneratcd.  A  fixed  catting  tool  ie  a  roughing 
implement  only,  and  grinders  do  not  require  other 
variations  tiian  those  of  the  times  ni  acting  on  the 
hard  aud  soft  plaeee.  So  far  as  Beichcl's  method 
is  Gonoeraed,  1  should  say  the  olaim  to  supremacy 
for  the  method  of  proooeing  accurate  screws  is 
without  foundation. 

1  venture  a  sketch  of  a  sliding  mandrel  i 

ment,  specially  designed  furhomemsking;  ,. ,. 

*'  O.  V.''  will  hnd  it  suitable.  The  mandrel  IS  coned 
andadjaste  tor  wear,  ictheoollara  slide;  the  key 
and  grip  ate  shown  in  sketch,  and  details  may  be 
■uit^  to  the  maker's  notioiu.  Tnlcan. 

I^THB  MATTSBS. 

[a6ai7.1-MANTyou"E  beginners  ia  the  use  of 
the  iBtbe.like  myself,  must  have  been  sorely  vcied 
•OTdiiappointed  when  trying  to  drill  iron  or  brass 
Todl  loDfitndinai  or  sectional,  or  ic  boring  tool 


and  I  therefore~beE  to  submit  to  them  a  handy 
little  tool  I  made  iai  attaching  to  Che  slide-rest, 
which  effeotualiy  gets  over  the  difficulty. 

Fig.  I  is  a  sketcTi  of  the  clamp  (if  1  may  so  term 
It).  Fig.  S,  ■  section,  from  which  itwill  be  seen  at 
once  that  if  the  angle  A  B  C  of  the  clamp  be  so 
constructed  (for  height)  that  the  line  of  the  pealres 
of  the  lathe  truly  bisect  it,  anything  geometrical  in 
shape  that  will  go  inttj  the  damp  is  bound  to  centre 
itself  for  height,  the  lateral  position  being  effected 
bytbe  slidr  — ' 

It  can  be 

anything  tj _, „.  .^^ 

bedrilled  in  almost  any  position,  and  many  things 
which  won't  go  in  the  clamp  may  be  fastened  on  a 
mandrel,  and  the  mandrel  held  ia  the  clamp. 

The  one  I  made  is  of  east-iron,  and  is  adapted  toa 
iia.  Britannia  Co.  slide-rest ;  but  a  shank  may  be 
snbstitated  for  the  flange  for  attaching  to  other 
patterns  of  rest«. 

I  have  never  seen  or  hosrd  of  a  similar  tool,  and 
T  sincerely  hope  some  uf  oar  accomplished  corre- 
spondenta  will  improve  upon  it  and  give  us  yonng 
beginners  the  benefit  of  their  eipenenee.  as  they 
have  so  frequently  done  before.  G.  W.  D. 


I.ATHB  HATTSB8— FL'rWHBBI^  AITD 
O'TB&HBAQS  — AUTOUATIO  COXINT- 
INQ  UTDBX. 

[2521)8.]— Mv  remarks  may  apjwar  rather  oot  of 
date,  but  as  I  live  more  than  li.WHJ  miles  from  NSS, 
Strand,  it  is  always  rather  lato  when  I  receive  my 
weekly  EIkglisu  Meohamc. 

I  quite  agree  with  "  0.  J.  L,"  that  the  number 
for  December  -fth  was  a  good  one.  Since  the  very 
able  and  must  intereatingletteraftomDr.Bdmunds 
on  "  Mandrel  Screws,  ic,"  we  bad  hut  little  on  i 
lathe  matters  till  late  in  October,  when  the  dis. 
DBSsion  on  flywheels  and  overheads  was  started.  T 
have  watehed  the  correspondence  since  then  with 
groat  interest.  I  am  one  of  those  who  think  that 
a  large  proportion  of  American  iuthea  are  turned 
ont  with  flywheels  both  i^o  small  and  too  light. 

For  a  lathe  1.1  be  oeed  only  for  omamentS  turn-  , 
ing  in  hard  wood  and  ivoij',  I  would  have  a  mode- 
rotelr  heavy  wheel  and  a  large  diameter — say  .'riilb. 
to  eolb.— with  SOin.  to  aiin.  diam.  tor  a  fiin.  centre 
lathe.  For  a  lathe  to  he  devoted  e.clusively  t<i 
metal  turning  aud  heavy  work,  I  wonld  have  the 
driving  wheel  heavy,  bat  of  small  diameter,  and  a 
seeona  wheel  of  large  diameter  t«  act  aa  a  flywheel 
onlV!  but  raituy  amateurs  require  their  lathe  to 
he  suitable  for  all  work,  and  for  them  I  think  a 
flywheel  must  he  both  large  and  heavy. 

For  wood-tuminff,  and  for  driving  drills  and 
cntters  by  the  overhead,  a  large  wheel  is  a  great 
advantage.  For  drilling  and  ^-cntting,  the  speed 
can  hardly  bo  too  high.  For  metal  tiiroina,  the 
speed  from  a  large  wheel  can  be  reduced  hv  back- 
gearing.  I  have  a  wheel  of  SAin.  diam.  and  about 
1801b.  weight  on  a  Bin.  centre  lathe. 

I  believe  tor  wood-tnrDing  and  light  work  thia 
ia  too  heavj,  bat  I  do  a  good  deal  of  tolerably 


iigbi 


heavy  work  as  well  ns  a  certain   amount 

mental  turning  in  hard  woods  and  ~ 

small  and  light  wheel,  tfaen   a    lai 

but  I  Bud  the  preoent  wheel  the  m 

Hy  wheel  has  no  weifrht  to    liiUBDce  <ac 

and  I  rarely  touch  it  with   my  hand  tu  H 

lathe. 

I  do  this  hy  putting  the  toe  of  my  kfi 
one  of  the  arms  of  th«  wheel.  The  shsfi 
wheel  runs  in  brosaea,  and  when  I  get  a  fii 
speed  np  the  wheel  (without  the  ^It  on)  i 
for  three  minutes  and  a  half. 

I  read  the  verv  practical  letter  from  ''J 
(p.  233),  SovemWr  IBth,  with  ([real  intc 
can  keep  my  wheel  just  goiog  at  11  or  13  i 
minute ;  but  1  could  not  do  any  wutk  at  thi 

I  woul^  like  to  have  the  opiiiiL.DH  of  othrc 
on  the  weight  of  my  wheel. 

I  have  seen  a  good  many  overheads,  and 
confess  a  weakness  for  the  old-faahioned  p 


-wheel   L 


_._  ..„     over  two   paira    of    pulleys 

pulley  OQ  cotter.    This  plan  is  aiicple,  con' 
and  very  cheap  to  make, 

Ry  having  a  long  lever  and  a  miiden 
pight  the  tension  oo  the  driving-band  a 
gnlated  so  as  to  suit  tiie  wnrk  being  done- 
amateurs  keep  a  heavy  weisbt  at  the  eitn 
of  the  levet  for  all  work,  whether  a  light  o 
eut,  and  >o  cause  ■  deal  of  nnnecesaary  v 
friction  in  the  pulleys  and  cutler- spinoler 
ird  adapts  itKdf  to  the  cutt«r  in  the  slide 
iherical  rest  in  all  (iiaitiona  on  tie  U' 
ithout  any  eitra  guide  pulleys,  ic. 
Hy  great  objection  to  thia  arrangement 
le  small  pulleys  throw  the  oil  about,  it 
rory  or  ligbt-culoured  wood  in  the  lathe  il 

lost  careful  in  oiling  ihe  | 


_    ..tthatthe, 

iniended  by  Holtiapfli 


a.l  di* 


1   fifth 


ed  bv  F 

Fould  run  vcrj- lightly  ;  .     _   

great  Boiirce  of  trimblc.  I  ilon't  see  how  ii 
arranged  that  both  will  alwavs  hare  ih< 
amount  of  tension.  I  would  prefer  Ihe  pU 
trated  andMescrilied  on  p.  109  of  th<.-  tame  i 
and  which  is  vcrv  similar  to  the  oveihcail  Je 
bv  Mr.  Evons  (|..  10.1)  on  Nov.  «.  l(t<-,. 

This  onght  to  work  well.  1  think,  a: 
simple  arrangement;  bat  the  euiilc  piiUevs 
in  my  opininD,  be  inolined  to  throw  the  ni"!  i 

Mr.  Kvnns  I't.ys  there  is  m>  trouble  on  ih: 
and  I  .im  oiilv  an  amateur,  and,  of  pour* 
with  all  due  deference  tohis  npini'in  and  iipi 
Htdtxapffel.  however,  seems  to  think  this 
the  objeotions  to  gnidc  pnllovn. 

In  Hr.  Evans's  plan,  I  til  ink  the  gnUa  ] 
might  he  arrsngc'llo  work  in  a  stimpaii 


]  that  they 
angle  i 


light  a,  

b  the  driving  band  wooli'  * 


Jan.  22,  18S6. 
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of   the  fut  pnllej    when    driTing    the    overlii 
pull(>ys,  bnt  I  lappOM  "  Tuebor  "  nnda  it  Bnffiirii 

To  me  there  items  to  be  many  very  obri 
reiLaoiu  why  OTOcheida  shonid  be  where  they  are 
usnally  p1u:«I  by  luthe  mskera.  !□  working  on 
oylinder  with  the  dcilling;  initmiaenL  ecoentri 
vertioal,  or  Hy-outting,  there  i«  no  trouble  in  bring- 
ing the  band  to  the  cutter  pulteyi  from  overhoad, 
bnt  I  do  not  tee  hair  the  band  coold  be 
niently  brought  from  ■  b»el[  shaft  sieept  fordoing 
taoe-work  with  drill  or  other  outten. 

Any  motion   low  down  i>,  more  i 

J  .1.  ..■  jij^    j^    matt    amstenn 

-  '■■'fore  R  window.  Bbiuieji,  iui;f 
L  the  way  of  the  beach  oi 
boud  behind  the  lathe  bed  la  a  disadvtmta^  for 
wo  all  know  wb»t  »  oonvanient  plnoe  thu  u '■- 


le  of  the  Bpiral  npparata«.  Of  nJIthe  ohtwlu  for 
uomg  omaanatal  work,  ihe  apiral  aeema  to  me  f"  " 
moat  limple  to  make.  It  ia  all  plain  taming ;  thi 
are  no  Elidoa  to  leqtnre  planing;  and  accorate 
Bcraping.  With  the  enception  of  the  Bcrew-nose.  7 
made  luy  own  apiral  chni^k  and  apparatni,  and  thi 
whole  did  not  coat  me  mure  than  abont  2Aa.  The 
reciprocater  I  added  laltr  at  a  trifling  coat.  They 
both  work  very  wvll,  and  X  will  be  gloa  to  give  par- 
ticnUra  if  there  are  any  who  wish  for  them. 

The  automatio   coanting   index,  dcacribed   by 
Mr.  Evana  (pige  2711,  Deo.  4,  would  be  a  great 
addition  to  any  lathe  J  bat  the   eipenia   mur'  '" 
ooDBJderable,  and  there  are  manyl.-ithei  to  whi 
conld  not  ho  applied.  Something  ia  wanted  v 
will  atiliae  the  cxiating  dividing  plate  on  li 
In  Vol.  IV.  of  Uoltiapffel'a  work  there  ia  a  deacrip- 
tlon  of  aooontin^  indei,  but  though  this  would 
prevent  many  miatakea  being  made,  it  would 
■are  the  conatant  bending  over  the  diviaion  plati 

In  Vol.  II.  of  the  Journal  ot  the  Amatenr  Mec 
nieal  Society  Mr.  John  Rivington  givoa  adcwrip- 
tion  and  drawing  of  a  very   ingenious  plan  for  nn 
antomntic  index  ;  the  expense  in  that  caie  ia  aI«o 
nn  objection.     Unlike  Mr.  Evans's  plan  itreqairei 
bothhanda  lo  work  it,  which  ia  another  disadvan- 
tage.    I  am  at  present  bnay  making  an  automat 
iidcxformyluthe,  andif  1  Bndthatit  iaa  snccc 
I  will  be  glad  to  aend  a  deieripUon  of   it  to  i! 
BSOLISH  MECHA-VIC.  B.  B.  P. 


PLAirSBS,    CniTIKQ-FRAlKBS,  &□. 

[asaiif,]— The  notion  for  a  planer  given  by 
•■0.  J.  L.''  should,  I  think,  be  uiea  up  and  put 
into  practical  ahape  by  one  of  onr  lathe  mokeri 
The  arrangement  sketabed  oot  ia,  I  think,  th< 
simplest  jret    proposed,    and    the    pnmp-hnndla 

mntcnlar  force  as  the  treadle.  The  apparati 
looka  as  if  it  might  be  nrodnced  for  £6,  and  . 
'would  then  be  about  half  the  cost  of  any  othi 
plauei  in  the  market.  I  take  it  the  scheme  is  pi 
forward  as  a  deiign  only,  and  therefore  we  net 
aay  nothing  about  details.  I  think,  however,  thi 
ai  all  flat  work  could  aa  easily  be  turned  on  th 
faceplate  as  plancdoa  the  planer,  itareal  use  would 
'be  to  plana  V-alidea,  sJges,  Jtc,  whore  the  presi 
of  cutting  would  comeonthe  aides  of  the  tool ;  t 
therefore,  if  there  is  to  be  a  hinged  toot-box,  it 
annit  be  a  good  one  and  perfectljr  firm,  into  which 
mixj  tool  can  be  fixed,  whether  ita  shank  baplaned 
or  not.  What  do  onr  friends  consider  a  proper 
rtion  for  the  lever    about  -1  to    I  for    ' 


I  for  brai 


"  A.  P.  H.'a"  remarks  npon  overheada, 
lie  hits  upon  the  very  objection  to  Holtiapffel'a 
overhead  that  I  felt.  We  know,  however,  that  tbey 
■arork  very  well,  and  the  reason  appeara  to  be  that  it 
Ii  notoeceBBaiy  for  the  loUer-ehafttobehoriztintal, 
ao  that  you  can  tighten  whichever  baud  you  wish. 
.An  old  Holtiapffel  lathe  belonging  to  a  friend  ' 
tide  movable  pnlley ;  bnt  they  are  now  made  ' 
XoUera.  The  pnlley,  no  doubt,  drives  the  I 
the  beat ;  but  probably  the  pulley  doea 
alide  sideWiiye  quite  readily  enough.  I  prei 
"Tnebor"  only  usea  the  jib  in  his  arrangement 
^rhea  Anting  on  Che  cylinder  with  the  driller. 
Sow,  the  driller  requires  very  little  power,  which 
explains  why  he  gets  power  enough  oven  when 
t>Dt  about  Jth  of  the  ciroumfeieni^e  uf  tbe  driving- 
pulley  is  embraced  by  the  bund.  The  idla-polley 
■rrongement  referred  to  by  ■'  A.  P,  H.  "  wottid  bu 
muatisfactory  unless  the  band  were  of  ancfa  a 
leength  that  the  tightening-pullcy  cnused  it  to 
lead  up  str.-tight  from  the  driller.  In  Mr,  Kvani's 
■riangement,  p.  19.1,  the  band  Irada  straight  ap; 
bnt  here  we  have  two  guide- pull evs,  and  oonso- 
qnently  alightly  mure  friction.  The  eomponnd 
orerhead  with  two  shafts  is  the  least  "simple"  of 
all,  and  tbe  most  expensive ;  a  good  example  of 
■  •*  may  he  seen  on  (he  frontiapiece  of  "The  Lathe 
4  its  Vaea."  I  think  ligfataeaa  of  ruaning  so 
vctant  for  ornamental  work  that  I  shoold  pie- 
\»  Holti^el  Asm  to  any  other.  Will  not 
''  "  "glnntUto^nloa? 

—  —  fa4afitad  to  "W.  B.  W."  for 


b>t  i4 


1S-!«-, 


oonrse  that  would  not  be  required  if  it  were  naed 
with  a  vertical  slide.  The  details  are  most  care- 
fully considered,  even  lo  making  one  guide-pulley 
a  triSe  larger  than  the  other  to  keep  the  belt  from 
rubbing  against  itself.  I  was  aurpriaed  to  learn 
that  tbe  top  centre  wonld  harden,  anrrounded  like 
that  with  gun-metal.  WiU  "W.  a,W."  say  a 
word  abont  the  cutter  Chat  looks  like  a  Jin.  neck, 
and  is  probably  made  to  suit  some  stard^d?  The 
slot,  too,  will  weaken  it  a  good  deal.  Will  not  the 
band  fly  off  the  guide-pulleys  when  these  are  tilted 
30°,  and  what  kind  of  wurfc  would  he  do  which  re- 
qnirea  the  frame  inclined  at  the  quadrant?  What 
additional  powers  should  we  gain  if  there  were  an 
iaclinable  slide  between  frame  and  quadrant  ?  . 
P.  A.  U. 


[2(i^T0.]— Th  E  Time4,  in  a  leading  article  which 
appeared  on  Che  13ch  inst.,  direoCed  attention  to  Che 
very  great  nnneoeasary  inoonvenienoe  caused  to 
passengers  by  their  tioing  allowed   to  proceed  by 


irse.  The  practice 


e  27th  of  Jan 


npon   the  line  foi 

serious  five  tears  ago  that  fl     ...   .. 

1881,  Mr.  Cohen,  H.P.,  brought  th( 

the  notice   of  the  House  of  Ckimmona.  and  on  th< 

3rd  of  Pebmary  the   Board  of  Trsde  fnrwarded  i 

circular  ^R.  1S93)  to  tbe  companies     ' 

Board  that 
of  the  offic 


,  and  stating  that  ''It 

all  oases  when  it  is  in  the  knuwled; 

a  of  the  company  that 

>i:ae  blocked,    by  accident,   atres 


fledge 
If  rafl- 


uae,  tke  . 

ing  papsengera,  should  be  made  acquainted  with 
the  faei,  and  be  informed  that  if  thoy  decide  to 
proceed  with  their  journey  they  must  do  jto  at  their 


tiona  aocnrdingly,  and  for  a  time  one  great  oanse  of 
serious  and  unnecessary  inconvenience  to  passen- 
gers was  removed,  as  they  at  least  bad  an  oppor- 
tunity to  postpone  the  ioumey  nntil  the  line  was 

some  companies  are  gradually  sliding  back  to  the 
original  practice,  and  the  inconvenience  oanaed  to 
the  pnbliD  ia  nearly  as  serious  now  as  it  was  five 
yeara  ago.  It  ia  therefore  to  be  hoped  the  atten- 
tion given  to  tbe  matter  in  Tht  Timti  may  leadto 
a  much  required  improsemenL 

Clement  S.  Stretton,  O.E. 
Vice-President  Amal.   Sod.   Ry,  Servants. 
Head  Offices:  HOC,  City-road,  London,  B.C. 


KAILWAT  COUFLINOS. 

[26i71.]— YocR   correspondent   ("A    Railway 
Servant")   in    bis    letter    C'SlSa)   respecting  the 

given  lo  the  aubject ;  probably  1  can  let  a  little 
daylight  into  Che  cause  of  chia  seeming  apathy. 
Several  years  ago  I  invented  a  coupling  suitable 
for  spring  buffer  waggone,  and  through  the  kind- 
Btfi  of  Uie  late  W.  E.  Hutchinson,  Gi>q.,  once 
chairman  of  the  M.  R.  Co..  was  allowed  to  fix  it  on 
two  of  the  M.  R.  Co.'e  trucks,  then  atanding  on  a 
siding  at  Me><srB.  Riehnrda  and  Son's  ironworks  at 
Leioesler.  The  apparatna  worked  admirably,  both 
when  the  w.iggont  were  puahed  together  gently  or 
banged  together  with  great  force  by  an  engine.  It 
was  aubiinutic,  and  the  waggons  were  uttacbed  as 
soon  as  Che  buffers  touched  each  other,  and  dis- 
connected by  levers  on  both  sides  the  waggons, 

\a  inspector  waa  sent  from  Derby  to  examine, 
and  seemed  perfectly  satisfied  with  the  arrange- 
ment— at  least,  there  was  no  objection  except  ei- 
ptiae.  He  quietly  asked  mo  on  one  side  if  I  had 
calculated  what  it  wonld  cost  tlie  company  to  adopt 
cither  mine  cjr  any  other  (for  there  are  aeoreaj 
patent  to  effect  the  same  object.  1  answered 
''  Xo."  but  understood  him  to  say  it  wonld  amount 
to  some  iiundreds  of  thonaanda,  and  neither  they 
nor  any  other  company  were  likely  togo'  " 
penae  unleaa  /urcr.J  to   do   ao.     This  is 

Leicester.  Jan.  12.  Joa.  Fruik.  Bmltlh. 


IS  tbe  grand 


AUBBIC  AK  T.  ENOLISH  LOCOKOTITBS. 

[2a2V^]— The  compounds  seem  to  me  to  parallel 
on  a  amall  scale  Brunel'a  "  (Jreat  Eaatem,''  and  to 
be  the  result  of  over-confidence  in  their  own 
abilities  on  the  part  of  the  designers;  else,  why 
attempt  the  highest  class  tirst  and  produce  such  a 
nnmber?  Ur.  Worsdell's  seem  to  be  somewhat  of 
an  exception,  though  I  am  not  familiar  with  the 
details  of  the  different  types. 

Though  in  aome  cases  designers  tie  English  firms 


down  ininrioosly,  aa  Mr.  Stretton  aaya,  there  it 
also  (he  other  aide  of  the  question.  Take  the  10 
ton  extra  weight  i       "    "  -   .      ..   - 

engines  that  have 
cofnmna,  for  instai— - 

I  believe  that  what  the  better  American  loco, 
builders  claim,  and  that  correctly,  ia  thaC  their 
engines  are  superior  to  Bnglisb  under  certain  mn' 
ditiona,  with  a  point  in  their  favonc  on  account  of 
outside  cylinders.  I  conaider  the  best  American 
loco,  or  the  best  of  Continental  or  even  Colonial 
make,  about  equal  the  best  Bngliah,  though  none, 
I  think,  figure  for  the  same  eiport  or  onlput  of 
that  class,  as  yeC  at  any  rate.  The  differences  are 
more  of  style  Chan  merit,  and  ure  due  to  Che  vary- 
ing conditions  under  which  they  have  beeD 
developed.  Probably  oil  consider  their  own  prefer- 
able, in  some  points  correctly  and  in  others  not  ao. 
The  Amerioan  locoa.  are  the  beet  for  an  nneven 
rood,  like  those  that  they  have  been  originally 
made  to  suit  at  home,  and  hence  are  better  fitted  to 
Colonial  OF  thinly  populated  countries,  to  tbe  which 
their  engines  are  mainly  exported.  Kut  but  that 
they  oan  do  well  on  good  road,  snch  aahaa developed 
the  Bnglisfa  loeo.,  but  they  are  oot  super-ex ceHent 
thereon,  nor  do   I  think,  quality  for  qnality,  of 

I  am  not  aware  that  Sir  J.  Vogol  is  particularly 
competent  to  pronounce  an  opinion  on  the  merit* 
of  looomotivea,  though  the  N.Z.  road  ia  moro 
adapted  to  tbe  Amerioan  type  than  the  English, 
and  makers  here  would    have  to   depart  further 


1  lin 


en^in. 


than  the  aforementioned  wonld.  The  K.Z.  opmiun 
ought  to  be  that  they  ordered  in  the  wrong  quartec 
in  England,  and  a  very  right  quarter  in 
America.  Bat  aa  Mr.  Stretton  saya,  Engltab 
work  fails  to  do  in  foreign  countrioa  what   r  — 


peotedof  it;  butitiaaaid  by  those  who   ought  to 
know  somethingon  tbe  subject,  that  some  of  that 

ings  discredit  here   is       ' 

■and;  that,  however,  is 
oxcnse.    The  "  E.M.," 


work  that  brings  discredit  here  is  only  natii 
regards  the  brand ;  that  however,  is  unfortunately 
only  a  partial  oxcnse.  The  "  E.M.,"  who  drew  our 
attention  to  tiisBUhjeot  a  few  numbers  back,  aeema  . 
to  be  one  of  those  persons  who  are  .-vstonished  and 
feels  resentful  at  English  work  noC  being  held  in 
Che  same  eateem  abruod  as  at  home.  It  is  not  very 
different  all  round;  butlcanaaanrehim,  in  case  my 
supposition  ia  correct,  though  1  hope  not,  that  there 
ia  plenty  of  room  for  discount  in  the  esteem  in  which 
■*--'■-'- -lanufacturecs  hold  thoir  own  pro- 


i plenty  of 
^ny  EngL 


REPLIES    TO     QUERIES. 

•,•  In  /hiir  annum,  O/rretpondmli  art  mpMt- 
fiiUv  n^uiUd  It  mtnlion,  in  taih  inilanet,  Vu  titU 
andnimher  iif  tht  qatry  atked. 

ru7&l<l.]~3einI-Fixed  Bneine  (U.Q.)— Mean 
effective  pressure  (if  cut  off  =  j  and  back  pieasDre 
=  81b.  above  atmosphere)  =  301b.     Area  of  1^  = 

1-77.  I.H.P.  =  m."  ^'TL  "  iL"-.^    K    <00  =   8'86 

33,000 
for  each  cylinder,  if  run  at  'JUO  revolutions  par 
minute  =  7-72  H.P.  for  the  two.  Area  of  S  = 
3'14I6.  H.P.of  eingleengine,  if  runat-lOOrevolB- 
tions.wonld  be  3-86  X  ^*  X  '^'^  =  8 1.H.P.  Aa-- 
anming  that  tubes  are  !.^in.lung,  and  that  firebars 
are  7^  from  crown  of  firebox,  your  heating  surface 
=  abouC  8-2  square  feet,  and  if  yon  can  keep  such 
small  tubes  clean,  this  will  be  ample.  I  do  not 
know  about  dynnmu.  but  should  think  either 
engine  could  do  much  more  than  yon  require.— 

GIJ.TTON.  • 

iB;S->,-|.]— Painting  on  Velvet  (TJ.a.)-JudBon 
ces  special    colours    for    this  purpose  with  a 
metallic  lustre.    They  can  be  obtained  at  oil-ahopa. 

[67582.]— Spowlln»  PnUeya  (U.O.)— I.  do  not 

ject.  Rankine'a  "Machinery  andMillwork"  ia 
navful  I  also  Box's  ''  Mill  Gearing."  I  tbould  thinlc 
Unwin's  "  Machine  Design  "  would  be  the  best  for 
you,  aa,  besidea  millworfe,  it  contains  most  volu- 
able  information  on  all  branchca  of  machine  design. 

— Glatton. 

[fj7oti7.]— Comiireaaed  Gases  (17.^-)— I  have 
consulted  a  friend  who  uses  the  al>ove,  and  he  ia 
quite  aatiafied  with  the  arrangement.  He  buys  the 
gas  ready  stored  in  iron  vesaclM.'  returning  the 
empty  one*  to  be  refilled,  so  can  give  no  informa- 
tion aa  to  pomp,  ftc.  A  UoardDU  snuge  would  be 
beat  to  show  the  pressure.— Gl.vttdn. 

ra78C3.]—BollBr.— Thanks  lo  "  A..  Liverpool  " 
for  his  eiplanatione  in  No.  l,0-'i:i.  I  inclose  sketch 
<if  a  aelf-aoting  feed  api>aruCua.  piitcn\cd  in  this 
country,  which  might  inltrcst  him.  Chambers  A 
and  B  always  commnnicate  at  botlum  ;  their  com- 
monication  is,  however,  interruplol  at  top  hv  tbe 
distributing  valve  6  at  every  turn  of  the  feed  pro- 


cesi.    The  appaiatns  is 
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ciiolo  flqnala  the  tJtb  tnvel,  let  the  comfa 
the  rtsMn  lap  (which,  in  the  pnteot  oee,  i 
from  the  meMnromenlB  gi»on  to  be  3^ 
strike  the  onaller  cirele  Hhowa,  or,  kt  leu 
utaofitnesrpomte  ao-.  Next,  widi  the 
or  usnmed  leed  in  the  oompMua  (whieb  nc 
glTen  I  hire  »iumed  to  be  ^jn-),  "ooordini 
■nXre  tr»TSl  ecale  u  before,  ai»w  U*  >m^ 
at  A  and  D  ftt  diunetrioellT  mpoaitB  pou 
throiub  them,  uid  thningb  the  centre  I 
A  ED,  conUnnine  it  to  one  «icle  (tothe  1*1 
pieuDt  oue),  &  dirtuioe  eqa>l  to  abot 
£^e*tliediutieteTof  the  large  oinle.  >e 
A  B  tuigcot  to  the  imdar  aids  of  the  lead  c 
and  alio  to  the  smaUer,  or  lap,  circle  at  t 
giren,  the  point  of  ont-oB  in  the  m-bit  of  tl 
pin  at  B,  and  the  aame  operation  froyi  D  i 
line  Da'B',  locating  the  oorreaponding  j 
cnt-oif  in  the  other  stroke.  To  looata  the  [ 
out-oEMn  the  itrokea  proper,  aet  a  pair  of  i 
the  length  ot  the  connecting-rod,  aooordi 
icale  like  that  below  the  diagram,  by  wl 
larger  oirola  eqoali  the  atxoke  of  the  pu 
from  the  prolongation  of  line  AD  di 
locating  it  at  b,  AD  being  the  etioke. 
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part   of  the  n 


,..„.„ 


-pipe  (this  is  thi 
dple  of  the  liphon).  The  obamber  A  geta  full  of 
•team  instead  of  water.  Thii  steam  is  admitted 
through  valve  a,  oDimeet«d  with  valve  i  by  a  rod. 
At  the  beginning  of  the  work  the  valve  6  is  juassed 
npoD  its  seat  by  a  well-Tegnlated  spring  ;  it  u  lifted 
only  when  the  difference  of  weight  in  chambers  A 
and  B  is  snch  as  to  eiert  a  greater  pressnre  on  the 
lower  valve  than  the  preuure  of  the  spring  on  the 
opper  valve.  Valves  a  and  b  are  connect«3  so  that 
one  closes  whilst  the  other  opens.  The  result  is 
that  steam  cannot  enter  into  the  apparatus  after  b 
iilifted  (andd  olofed  aa  a  ounseqnenoa).  Valve  b 
being  open,  A  and  B  communicate  in  their  upper 
part ;  the  water  contained  in  B  mshes  into  A  and 
condensea  the  steam;  this  condensation  causes 
TBlve  d  to  lift,  and  water  is  aspirated  from  the 
tank.  The  reopening  of  the  steam-ralve  a,  and  the 
■imBltaneoui  shutting  of  b  will  take  place  when 
the  preesare  of  the  boiler  is  established  again  ii 
.t _!__      mLi_ .:__  .-.  ^—ig  bj  the  ac 

the     boU'i 

...     the    water.    In 

Ulii  pipe  t  y  penetrates  either  steam  or  water, 
■ooarding  to  the  existing  level  in  Che  boiler,  and  a 
change  a  thus  obtained  in  the  weight  of  the 
Tolume.  This  variation  in  the  weight  acts 
■bongijaod  regolarly  on  the*  thin  membrane  K. 
Thii  membrane  K,  according  to  the  difierenee  of 
pleasure  on  it,  doses  or  opens  vaive  d,  aocording  to 
whether  the  end  of  i/  is  in  the  water,  or  above 
tbl  water  in  the  boiler.    The  water  ooataiced  in 

E'pe  I,  and  in  serpentine  h,  protects  the  thin  pieoe 
agaioit  effects  of  heat.  Hoping  the  above 
dsKriptioQ  might  interest  "  A,  liiverpool,"  and 
other  steam  users,  I  muat  declare  that  I  am  in  no 
way  responsible  for  the  exactitude  of  the  dosorip- 
tion,  or  the  slatemenle  contained  therein,  and  I 
Mn  not  prepared  to  enter  into  any  discossiau  on 

the  subject.— Belgian. 

[67e7fi.]— Snuill  Copper  Boiler  (U.O.)— From 
the  data  given  on  p.  !3S  of  last  volume,  it  appears 
that  if  JDint*  are  all  Uioroughly  well  made  the 
boiler  would  bunt  with  a  presanre  =  fi,O0a  x  '  — 

=  6T'71b,  per  sqaare  inch.  Test  with  water  pies- 
eare  to  Ulb.,  and  ititstandslhis,  work  to  121h.per 
aqnare  inch.— OlATTOK. 

[6T8S7.]— Kbdal  Bn^liie  Making  (U.O.)— 
Dnw  the  centre-lines  of  cylinder  at  each  side  posi- 
tion. They  will  form  a  V,  the  point  of  which 
"--    *-  Divide  the  angle  of  the  V 


wider  than  two  of  these  fourths.  U  yon  draw  it 
down,  I  thick  yon  will  be  able  to  answer  the  rest 
of  the  first  question  for  yoorself.  As  to  slide  valves, 
Bee  pp.  126,  301.— GlattOS. 

[&T894.]— To  Kr.  W.   a.  Bavea,— 1  am  glad 
yOQ  have  made  an  improvemeDt  in  your  dynamo. 


bat  yon  most  not  expect  much  from  so  small  a 
Toachine.  I  think  that  the  space  between  theenda 
of  pole-pieces  is  too  wide.  I  have  noticed  that 
Edisoa  haa  his  armature  nearly  inclosed  by  the 
pole-pieces ;  but  the  rea«an  is  a  merely  struetnral 

pole-pieces  and  F.M.'s,  I  leave  the  space  between 


[5T907.J— Pnetunatlo  EJeotor.- The  very  best 
proportions  san  only  be  ascertained  by  triiL  If 
the  cone,  after  passing  a  point  about  half-way 
between  Biand  H  C,  begins  to  open  oat  again,  you 
will  increaaene  effect.— -Glatton. 

[fi7%6.] ^Carbon  In  Ferro-nutnganeae — 
BgKertz'i   Kethod    [TT.O.)- Unless  f  mistake, 

arithemetic.  1^  grains  were  taken,  and  portions 
gradually  tbrown  away  until  a  solution  measuring 
SOco.  contained  only  |  of  1}  grains  =  fg  grain. 
Now  this  ,\  gr.  when  in  20o.c.  of  sol,  gave  as  deep 
a  colour  aa  3gr.  of  the  standard  steel  when  in 
IScji.  of  sol.  .'.  )  X  ^ggr.  of  the  f.-m.  contain  ae 
much  C  as  Sgr.  of  the  standard  steel.  .'.  Igr. 
trm.  =  20gT.  standard  steel.  .'.  Percentage  in 
L-m.  c  e  per  cent  of  C— B.  B. 

[97973.]— VlndlnrBnclne  (Tr.a.)—U  stroke 
and  revolntiona  are  the  same,  the  area  of  each  of 
(he  smaller  pistons  will  be  half  that  of  the  ' 
one.    Area  of  24in,  i.  462-4. 


462^  _ 


piston  abont  I  Tin.  diameter.    If  the  proportion 

of  stroke  to  diameter  is  to  l>e  the  same  as  at  preaent, 
multiply  all  the  dimezkaioiks  of  present  engine  by 
jJ-  =  '794,  the  revs,  being  supposed  to  remain 
the  same.—GLATTOS. 

[57974.]  —  OlesuilDB  FrUm  «f  BlnoanlAT 
KloroMOpe  (Tl.ft.)— Uae  new  soft  vaah-Iealher. 
The  prisms  are  generally  filed  in  a  brass  mount, 
which  can  be  slid  out  when  it  is  desired  to  nse  one 
tube  as  a  monocular  microscope.  It  is  not  possible 
for  me  to  say  how  yonra  is  fixed  without  seeing  it. 
— GLATTOS. 

[6809*.]— TToibla  to  Sleep.- It  is  not  easy  to 
determine  from  an  ex-parte  statement  what  would 
be  heid  by  a  Court  to  constitute  a  "nuuance," 
though  it  seems  clear  enough,  if  your  querist  is 
nnable  1«  sleep  in  consequence  of  a  farrier's  noisy 
operatiou*,  that  they  constitute  a  nnisance  to  him. 
The  only  thing  that  can  be  said,  I  think,  is  to  take 
the  advice  of  a  solicitor,  who  can  inquire  into  all 
the  circumstances  of    the  case.- LlMB    O'    TUt: 

Law. 

rSSlGl.J- Bxhanat.— "  Young  Fitter"  can  best 
"  ''le  fnoction  ot  the  valve  by  the  graphic 
follows :— Draw  circle  ABCl)B'  of 
any  oonvenient  diameter,  preferably  equal  to  the 
v^ve  travel  or  some  multiple  of  it ;  but  the  larger 
the  better  for  accaracy,  particularly  for  those  not 
accustomed  to  socurate  drawing.  By  a  aoalelilce 
the  one  above  the  diagram,  aonnding  to  wUah  the 


SCALE 


manner  it  is  located  at  ('  in  the  other  strok 
latter  corresponds  to  the  stroke  in  which  [b 
moves  from  the  shaft,  and  the  lay-oat  show: 
takes  pls^ie  earliest  in  that  stroke  when  t 
are  equal  at  the  two  ends,  aa  ahown.  To  It 
points  of  exhaust  and  exhanat  cloenre.  I 
exhaust  lap  in  the  compaaiiea,  according 
valve  travel  scale  (which  by  the  dimensioT 
is  ^in.),  and  with  it  draw  the  amall  cin:l 
Next  draw  lines  tangent  to  tbia  circle,  at  i 
sides,  and  parallel  to  AB  andD  B',  aashow; 
the  intersections  of  these  lines  with  (b 
circle  St  C  and  C  draw  the  uca  C  c  and  O. 
will  locate  the  exhaust  closure  at  c  and  the 


aetbod  a 


.      d  the  M  _ 

locate  them   at  i-  and  f  respectively  at  tl 
stroke.     I  nao  the  terraa  "uul«t"  * 

"'i^m'!!  **"  P'"ton-rod  mo^ea  outwat< 
wards.  These  arcs  are,of  course,  atracku 
for  the  former  onoa,  ^  a  -- j  i,,  ^,  ^  , 
tinnation  of  line  Afa  witk^  «  fr,  lAjl 
.radius.  The  a^^^S^i?  """^S^ 
will  equal  the  an^bS  ^^  ** 
assumedthevalvB*'^^  *  D  ■■ 

^th     all      t1.d     iv.^ 
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not  hftiiDg  been  givan,  I  hkTeHiamed  it  to 
[  tliree  tima  the  atrolu.  If  it  be  duiiad  to 
I  eEfect  of  t[;ing  to  eqnaliu  my  at  them 
y  01  putly,  more  laid  mmt  be  gittn  at  D 
iponding  to  tiie  end  towardi  the  iEhH)  ;  but 
opar  piooedare  ii  to  firit  looata  the  erenta  It 
iied  to  eqnaliae,  whioh  I  will  rappoM  to  be 
Ehatut  clasoTa^  Theae  were  found  to  take 
ai  about  lOio.  to  7iin.  at  end*  A  md  D  re- 
rely,  su  we  may  average  them  at  about  SJln. 
are  Bocordinglj  so  placed,  with  the  eihauita, 
lin,  later  an  before.  Aid  c  C,  t  O  i/f  md 
I  now  drawn  locating  lines/C  and/"  O,  from 


,   it  the  end  f  artheit  f  roi 

r  the  diatanoa  of/  C  from  B  that  there  will 
>ut  Jin.  positive  exhaust  lap  at  the  other, 
linei  A  B  ocd  D  B  will  no  longer  bs  at  equal 


if  the  tips  of  the  valve,  which 
eciuni,  BO  tliat  A-  and  B-  are  equal.  We  il_  .. 
latthe  price  of  equalised  siianiloloaun.- 11= 
iin.  lead  at  D  aesinit  ahout  J,in.  negatii 
■.A.  The  out-offa  lack  about  Iin.  of  beic 
bat  few  would  care  to  carry  aqualJsatiu 
ither.  Probably  in  most  caaea  Uie  symm< 
lay  out  in  Fig.  1,  or  at  moat  a  alight  deua 
—    -•   '-    ■•--    "      ■-        if  Pic- 2,  would  ' 


[fiSStS.]— WUta  OMtlsr  on  OMlvuilwd 
Ii«n. — Can't  be  prevented,  bnt  ii  eaally  removed 
— T.  J. 

rM266.]— BIu^   Ftotnre   Koold*.— Thi< 

onl^  the  ordinary  moulding  compo.  made  of  gli 
roam,   linieed    oil,  whiting,  and    pjtel^,  renderxu 
black  by  aoine    oheap    pigment.      If  W.  Sayiell 
wiiliea  to  make,  1  will  give  him  a  recipe,  o~  *"  ~  — 
copy  from  back  volnmea,  and  have  the  ad 
of  i^ooaing  from  aeveral, — XUK_  Dofi. 

think  the  fanlC  be  findi 
reply  ii  that  I  gave  myself  the  trouble  of  giving 
full  particulars  lo  inquirer,  instead  of  writing  - 
few  words  oely,  and  leaving  him  in  the  dark  i 
before.     Unfortunatelyj  this  is  the  caie  with  mar 


replies.  I  read  my  reply  over  again,  and  ca 
imagine  where  "E.  E.  W."  found  that  I  aaid 
the  fact  of  the  pointer  coming  back  to  icro 


1  the  diru___ 

red.  I  tliink  "Younc  Fitter'*'  and  othc. 
.t«d  ia  Bucb  matteTs  will  find  no  difficulty  1 
lining  all  tbe  possibilities  of  the  aiide-vrdv 


07.1 — Orindln?  Uachinsry.— In  reply  to 
S."  «  Carter's  disintegrator,  if  he  bST  do 
d— vii,  call  on  Mossra.  Carter— when  I  was 
^ing,  they  will  etplain  machine,  and  mnko 
ointment  t*i  grind  auything  he  may  submit 
presence.  The  weak  part  of  tlie  machine,  i 
Jcrience,  is  not  in  the  beatera,  but  in  tt 
i;  but  theae  are  cheap.  I  have  foond  thi 
bolts  have  been  dropped  into  machine  aoc. 
ly  the  bolts  have  snifered  very  coniiderably 
ban  the  beaters ;  Wing,  in  (act,  knocked  oul 
shape.  Any  smith  can  make  the  beaters : 
re  very  simple.  Will  "A.  J.S."  advertisi 
dress,  and  I  will  write  him  more  follv  J— 
Bristol.  " 

:;U.]— Colour iHK  Brass  FiBbIIla^SeelB.— 
I  have  found  much  difficult)-  in  obtainmc 
arsenic,  the  fulUiwing  recipe  will  bo  fonnd 
iseful ;— After  laying  your  brass  reels  in 
soda-water,  and  rinsing  in  cold  water,  makf 
iUowiog  pioklo:  Jib.  blnestone,  Jib.  bine 
as,  half  a  pint  spirits  uf  salts  i  erush  the 
ine  and  copperas,  and  then  add  one  pint  of 
(  water.  When  cold,  lay  your  reel»in  until 
when  black,  linse  in  cold  water,  polish  with 
iod,  then  lacquer  with  green  lacqaer.  1 
feol  obliged  if  some  readers  would  kindly 
recipe  of  a  piekle  for  Florentine  or  rod 
,  as  this  ia  my  great  want,  and  that  of  many 
readers    of   the   "E.  M."-LosoiKa    tu 

10.]  — WBteroloMt  Drain.— According  I 
iblic  Health  Act,  "drain"  meaM  any  drai 
or  the  drainage  of  one  building  only,  or  it 
tpose  of  oommnnicating  therefrom  with 
into  which  the  drainage  of  two  or  moi 
igs  occupied  by  diScrent  persuna  is  conveyed, 
r  "  includes  sewers  and  drains  of  every  d 
DQ  eiccpt  the  "  drain  ''  specially  excepted 
Hence"S,B.'B"draiuisaBCwer.  lecti. 
he  Act  says,  "All  eiistingand  future  seweta 

the  district  of  a  local  authority     .     .     , 
■eat  iu  and  he  under  ttio  control  of  such  Iocs 

■    '■     "■  but  thi 


which  a 


loffccf'S.  B, " 


person  for  his  own  profit,  or  by  any  oriu; 
fur  the  profit  of  the  sfiarehuldflrs,'*  "8.1(, 
ly  #iat  the  aewer  was  made  for"hiaow 
_  It  so,  the  qneation  arises,  did  he  also  mnk 
m  long  enough  to  convey  the  sewage  awaj 
Bwer?   Ifthelattci 


it  empty  into  a 


lelfa 


public 


ublLc 


j,  R. 


14.]~-Z,ife  at  Orest  Se»'  Deptlia,— The 
>na  propounded  in  this  query  have  all  bceu 
ed  m  articles  inserted  in  back  numbers : 
■f  them  on  p,  DC,  ante,  '■  At  Sea"  forgets 
le  air-preaaure  permeat*s  all  parts,  even 
n  the  atoms,— W*.  H.  M. 


io  tartrate  deposited  during  the  fennen- 


nom  wfadUls  cc  Imparteot  tmit.    I  ^nev 
nW  haa  _,  Um  that  thaw  soldi  are  rnanu- 


.  gnuge  to  be  correi 
md  so.    CTne  thing  I  am  .        , 

iter  docs  not  come  back  to  <h  when  steam  i; 
md  gauge  allowed  to  cummunicate  with  open 


loted  and  allowed  for  "  some  way  or  other,  acoord- 
.ng  to  the  ease  under  observation.  Would 
'  E.  E.  W.,"  whoaecmi  to  know  much  about  ste 
iiplain  why  cupper  tubes  are  often  uaed  instcai 
irdinary  iron  pipea  for  coanecting  bailer 
cylinder  1'  If  mstis  an  objection,  ivould  gslvani 
in  pipe  do?— BELQIAS. 

— Bloyol*  Bapal 

^  ..jteiehange  the  racer  for  a  toodstei 
t  has  been  really  built  for  a  raoer,  you  will  hav( 
a  alter  nearly  all  parte  to  make  it  auitable  for 
Dad  work.  Never  trnst  a  jointed  rubbci 
nlesa  it  is  bound  on,— EssAit, 
[■i8301.]— lC»Klo  Irfuitorn,— Will  not  I 
cription  of  the  lantern  on  p.  257  suppl 
uerist  with  the  hints  he  requires  ?— A,B. 
[j3:!02.1— P«Tozida  of  Hydrogen.— If  this 
.uerisl  will  look  through  the  indioea  for  references 
!.  hydrogen  peroiide  or  oiygenated  water,  I  tbinh 
e  wilt  iTnd  a  great  deal  of  useful  material,  a  ' 
b  intimated  indireotJy  that  he  wishes  to  mai 
ure  on  a  large  scale,  perhaps  he  will  not  coi 
i  too  much  trouble,— NUM.  DOB. 

[fiSSIJ,]— Bl«Otrlo  Bulla,— "A.  R.  F.  K. 
ind  tho  accompanying  plan  for  arranging  hia  belli 


P  =   PUSHES 


ill  not  entail  the  laying  of  so  many  wirea  as  is 
squired  by  the  one  given  by  "C.  W.  HV  nor  will 
cost  GO  much  aa  that  of  Mr.  S.  Bretton.  Hi.  S. 
-.rettoQ'a  plan  neoeaaitateB  the  use  of  three  relays 
with  their  three  seooodary  batteries.  Thiaia  hardly 
□eoesaary  tor  abort  disUnces  unless  "  A.  R.  F.  K.'' 
i:irticnlarly  vanta  to  ring  all  hia  bells  at  the  tame 
TumpFji.  If  he  wishea  (o  do  this,  however,  and,  aa 
Jr.  S.  Bretton  says,  make  a  good  job  of  it,  ' 
nnnut  do  better  than  follow  the  relay  plan 
ITEATITE. 

[:m:ri.]—Ij.  T.  and  8.  B.  Bn^inoa,— There 
a  only  one  olasa  of  engine  aeed  on  the  above  line, 
rhicb,  aa  aUted  by  "  W,  B.  P."  in  your  issue  ot 
be  Sth  inat.,  ia  a  lO-nheelcd  tank.  Theae  enginea 
were  designed  to  work  both  paaaengei  and  gooda 
traffic,  and,  it  is  well  linown,  are  doing  eioeilent 
work,  "  Vf.  B.  P."  was  nut  correct  in  stating  that 
the  coupled  wheel*  are  tift.,  and  the  bogie  and 
'  tiling  3ft. ;  it  should  be  Gft.  Iin.  diam.,  and 
;.  lin.  diam.  There  are  I  Hi)  tubes.  I  am  given 
understand  that  Hr.  W.  Adams  deaigned  these 
gines,  but  in  the  lost  I'J  engines  many  details 
_..ve  been  iinproved,  and  a  combination  ot  good 
deaigu  and  efflcient  maintenance  has  brought  them 
to  the  front  rank  for  low  cooaumption  of  f  nal,  the 
eonanmption  being  (vide  the  pnbliahed  ratuma) 
tub,  per  mil&    The  engines  are  now  being  fitted 


[68861,]— BcoOTarlng  OIL— The  proeeaa  eou' 
sista  in  canilng  carbon  bisulphide  to  percolate 
thranehthe^uywaste.^Ciin  closed  veuela.  The 
bisulphide,  when  charged  with  oil,  is  allowed  to 
stand  to  deposit  any  sediment;  then  distilled  in 
closed  stilli,  fitted  with  proper  worm  and  ref  riger^ 
tor.  Bytheae  means  the  carbon  bisnlphide  is  not 
'"-*  and  can  be  uaed  over  and  over  again.  A  proper 
ot  still,  press  {to  eipresa  all  the  oily  matter 
the  waste,  Ac.V  wonld  coat  about  £160.  A 
very  good  account  of  the  process  is  to  be  fonnd  in 
Beret's  "  Encyclopddie,"  under  the  heading  of 
"  Huiles."— S.  BOTTO.VE. 

[ASSGe.]— Ammonlnm  Blohronuita.— AH  I 
can  say  to  "Search  "is  that  Ihare  Hr.  Thomneon'a 
authority  for  my  answer  which  he  characterises  as 
an  "absurd  statement,  and  decidedly  prefer  lo 
relj  on  the  acouiacy  of  a  man  who  is  a  member  of 
so  many  scientitio  societies,  and  whose  chemical 
knowledge  must  be  beyond  question,  nther  than 
onthei;«e  daUt  of  "l*earoh;'  If  "Search'  had 
aoled  up  to  his  name,  he  would  have  seen  that  Che 
words  I  quoted  were  taken  verbatim  from  the 
report  of  the  Cantor  Lectures  in  the  "  E,  H,''  of 
October  9, 1880  (No.  1072),  p.  118.— 8.  AKD  8. 


Dynamo,"  you  will  hndtigured  and  described  what 
you  require.  If  you  have  not  my  book,  and  will 
repeat  your  query  in  eileiiio,  1  will  answer  you  in 
the    pages     of     the     ENGLISH     HECHASic— S. 


[68436.]- T«n  AcT«a  (ajid  a  Cow).— Kef  erring 

"■-  "-pue  on  p.  410,  it  is  obvious  that  C  A  wifl 

tangent  to  the  circle  A  U  E,  b 


small  seginont  which  "M.  I.C.eJ."  boa  nut  taken 
any  sUxJc  of  in  his  solution.  These  segments  will 
bo  very  amall,  bo  that  the  result  given  will  be 
approimiate  ;  but  wc  shall  not  be  able  by  this 
method  to  carbon  the  approximation  to  any  degree 
of  accuracy. — Hatiu. 

[SS437.]— -BsalBtuice^-Certainly,    I   will  for- 


that  thia  is  the  firat  time  1  have  heard  of  I 
Edison's  chalk  cylinder  battery,  and  I,  for  one, 
should  be  pleased  if  you  would  aend  a  deaoription 
of  it  to  the  "  E.  H."  With  regard  to  the  atatement 
yon  make,  that  the  res.  of  an  armatore  ia  leaa  when 
running  than  when  stationary,  I  wish  to  say  that 
terreatrial  magnetism  may  have  something  to  do 
with  it,  and  I  should  like  to  hear  tho  result  of  an 
experiment  with  the  abaft  uf  the  armature  placed 
parallel  with  the  dipping  needle.  If,  when  placed 
in  this  position,  the  res,  of  the  armature  should 
he  less  when  running  than  when  still,  the  result 
would  indeed  be  interesting.  I  should  also  like  to 
know,  if  the  speed  varies,  doea  the  reaistanoe  rise 
or  fall  ?— W.  H.  Eaves,  Coventry, 

[68456.]- To  W.  H.  E,  Coventry  .—The  wire 
you  are  to  wind  on  armature  is  of  course  B.  W.  Q, 
In  order  to  compound  the  machine,  use  tor  the 
shunt  coila  2Blb,  of  No.  Ill,  and  after  this  is  on 
wind  over  it  two  layers  of  No,  12  tor  the  series 
coils.  Be  sure  that  the  cast  iron  parts  are  well 
annealed,  and  that  the  armature  runs  as  closely  as 
poaaibls   to   the  pole-pieces.  —  W.   H.    Baves, 

[68UG.] — Battorr.— From  the  desoriptiau,  this 


ot  broken  carbon,  and  chloride  of  lime  moutened 
with  hydiochlorooa  acid.— C,  D.  R. 

[  6SK 1 .]  — Feiapectlve.- The  explanation  quoted 
and  the  aeoompanying  figure  are  altogether  mis- 
leading.    What  is  Been  when  looking  at  an  object 


.  the  bottom  of  a  vessel  of  water  dependaion  the 
luUowing  two  principles :  (□)  The  eye  aees  aa 
object  in  the  lArection  which  the  ray  last  look 
when  impinging  on  the  eye;  Ifi)  a  ray  pasaing 
from  a  denae  medimn  into  a  rare,  aa  from  water  to 
air,  is  bent /Von  the  p^pandioolar  to  the  oonmon 
[ace  of  the  media.    Hence  the  ray  by  which  the 
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(tone  U  teea  renohei  the  aurfaos  M  B,  and  is  re- 
frocted,  u  in  m^  figure,  to  the  eye.  The  (tone  u 
therefore  perceired  in  the  direDtion  B  C,  and  it 
may  be  ahoirntfaat  C  is  appro ximatel;  ita  ap^rent 
place,  in  a  vertioal  line  above  Ita  real  plaoe.  Every 
point  in  an  imnwrBcd  stick  must  be  treated  in  the 
eame  munner  as  tbe  atona  to  obtain  a  ooirect  con- 
ception of  tbe  oanfle  of  ita  bent  appeanuiofl.  The 
fignre  on  p.  371  is  unintelligible.— F.  B.  ALLlaOK. 
[684GB.i-Finrnaoo.-SeB  Mitohell'a  "  Mannal 
of  PracticnJ  Asuying  "  for  description  of  "Grif- 
fin's oil  blut  furnaoe,"  which  appeui  to  be  what 
you  d»ire.— W.  H.  8.  S. 


i  pur  of  ordinary  boujie 
bellows."  1  have  made  Tirioai  liiea  from  6in. 
diumeter  to  nearly  2tt.,  and  they  all  worked  equsUy 
well.  I  send  il  eketoh  which  I  hope  will  neccaai- 
tate  very  little  deioription  Tbe  blaet  goes  into 
either  a  narruw  belt  all  round  tbe  '  enpiila,"  or  an 
ontor  casing.  In  the  latter  oaae  the  blast  geta 
heated  before  entering  the  furnace,  which  may  be 


an  advantage,  The  "  tnvere  '  la  a  alit  completely 
round  the  tnmace.  It  u  well  to  hare  hoica 
covered  with  aliding  doora,  aa  at  A.  throngb  which 
the  alit  can  be  cleaned  with  a  thin  •'  slice.  I  liave 
melted  scraps  of  pig-iron  or  copper  in  from  seven 
to  ten  miDUt«a  in  Buch  a  fnraaca  eio.  diameter.  I 
ahould  think  Mr,  Fletcher  could  work  up  this  idea 
moat  efteotively  with  his  high-presanre  gaa-blaat. 
Ordinarily,  coke  or  charcoal  ia  naed.     The  slit  * 

"of  the  caaing.— T.'F.  S.  F. 

[68170.]— Breaking:  Strain  of  Timber.— 
Corrections  to  reply  on  p,  411  :  Line  3,  inaert  "  of 
"  a"  before  "  piece"  ;  line  6,  for  "inferior"  read 
"  ordinary  "  ;  line  7,  inaert "  aqnare  of  the  "  before 
"  depth."— J.  S.  C. 

[(iW87.]-81lort  Olrenit  Belha.- The  ordinary 
trembling  bell  ia  made  with  short  cores  and  light 
armature.  Is  your  indicator  connected  npin aeries 
with  the  hell '/  Put  another  cell  on  to  yonr  battery. 
Yon  don't  appear  to  have  power  enough.  Youcan 
fit  a  relay  outside  the  indicator  if  yon  want  it,  but 
you  don't  require  one, — C.  D.  R. 

[S8I93.]— KtcToaooptc  Objoottvea.  —  Many 
tiumka  to  S.  Bottone  and  "  No  Sig."  I  hare  again 
apeat  a  considerable  time  with  my  highest  powers, 
and  I  think  the  -.^i  immoraion  all  right.  It  ia  by  a 
good  maker,  and  is  advertiaed  as  18U  angle  *i  aper- 
ture. I  ahall,  nevertheleaa,  be  glad  to  know  how 
to  teat  the  angle.  I  fancy  it  is  in  the  illumination 
thatl  Bet  wrong.  My  condenaer  ia  one  made  by 
Beck  about  three  years  ago,  and  baa  five  combina- 
tiona  of  angle,  Thia  firm  la  not  now  making  this 
pattora.  1  find  it  very  difficult  to  manage,  and 
cannot  always  repeat  tbe  same  efleet.  I  am  not 
■ure  that  I  have  correctiy  resolved  Amphiplcura 
peUucida;  but  all  the  others  I  have  since  resolvcid, 
though  when  I  wrote  before  I  found  a  difficulty 
with  Navicula  rhomboides  and  Snrirella  gemma, 
because  they  wcie  balsam  mounted,  bat  I  now  find 
them  all  right  in  monobromide,  I  ahall  he  glad  to 
know  the  best  kind  of  aubstage  condenser  to  get. — 
F.  B.  F. 

[68^01.]— Stohr or  Kedtcol  Battarr.— If  tbe 
cells  are  connected  in  serica,  the  linc  of  one  should 
be  connected  to  the  carbon  of  the  next,  and  ao  on 
with  the  whole  £D,  which  will  leave  a  carbon  at 
one  end  and  a  linc  at  the  other  face  to  faston  the 
wires  to.  It  ia  very  probable  that  the  cells  require 
recharging.    Uaa  it  been  □gedmuahi' — C.  D.  K. 

[£8504.] -Otia  QuorteB.- Hucb  obliged  to 
■CB."  and  "T.T.W."  for  replies  whicl  gj™ 
me  all  the  information  I  raauire.  The  pressure 
of  S-ain.  was  observed  on  a  Sunday  sftemoon  at 
3  and  3.il0  o'clock.  The  loweat  preasure  observed 
during  the  past  fortnight  bos  been  2in.  Our  gaa 
is  very  cheap:  but  1  am  inclined  to  think  the 
anthoritiea  take  care  we  receive  a  large  quantity  of 

it,— Steatite. 

t6e.Q0B.]— Dynamo  Terta.- To  Mb.  Bottosb 
OK  W.  H.  Baves.— In  the  first  place,  your frienda, 
if  they  knew  anything  about  the  tubjeot,  would 


have  ^reed.    The  oi 

current  waa  very  WTO         _.  ., „ 

rent  you  require  large  leads,  and  that  ia  expensive. 
The  aaine  thing  appliel  to  the  dynamo,  aa  a  small 
wire  will  oarry  more  current  in  proportion  to  its 
area  than  a  large  one.  Also  remember  that  the 
cnrrent  heata  the  wire,  and  not  the  E.M.F.  The 
statement  of  tbe  firm  you  quote  ia  correct,  and  the 
result  is  far  from  economical:  1<^  volts  and  70 
amperes  =  7,000  watts,  to  produce  100  x  16 
=  1,600  c.p.  Some  makers  claim  that  their  lamps 
take  2]  watts  per  c.p.  If  tbia  result  had  been 
attained,  tbe  energy  abeorbed  would  have  been  only 
1.<>D0  xii^  4,000  watta.  Hr.  Jones's  laminated 
H  armatarei  are  very  good  for  amsll  machines, 
but  are  not  suiUblo  for  large  siica,- W,  H.  EAVES, 
Coven  trj-. 

[58511.]— MoBorop  Becordor,— This  machine 
gives  :a  continunus  record  of  the  action  of  a 
eteam-enginc,  chowing  the  instant  of  starting  and 
stopping,  and  is  therefore  an  invaluable  time- 
keeper. It  shows  the  true  condition  of  the  engine, 
aa  to  whether  it  is  balanced  in  ita  several  parts  or 
othcrwisB,  and,  unfortunately,  in  35  per  cent,  o(  the 
engines  it  is  fuufld  to  be  otherwise.  The  recorder 
also  shows  whether  the  valves  are  correctly  or 
incurrccOy  set — in  thia  matter  it  is  far  superior  to, 
and  ia  fast  auperscding,  the  ordinary  indicator  ;  the 
be^t  running  eBEinea  arc  all  watched  and  set  by 
the  recorder.  Tbe  recorder  further  showa  the 
exact  speed  an  engine  runs  every  moment  of  the 
day  or  night.  Most  engmea  vary  from  6  to  15  pet 
cent. ;  say  an  engine  suppoaed  to  be  conatantly 
running  oO  revolutions  per  minute  ia  found  to  be 
going  alt  the  way  friAi  47  to  53,  and  averaging  on 
a  "  counter  "  Hi,  thia  is  either  losing  time  by  being 
too  alow,  or  apoiling  work  by  being  too  quick. 
Some  enginea  vary  much  more  than  above  atated. 
Hi-  .ipplying  arceordcr  and  arranging  the  governing 
gtor  of  the  engine,  it  is  puasiLlu  to  aet  a  uniform 
and   unalterable   speed_  uf  50,   ot,   better  still,  to 

that  the  spci 
thus  improved  qi 

r-^- 

[.'iSSIS.]- steam  Governor.— The  w» 
spindle  hai  a  constant  pull  downwards,  w 
amall,  nuick-moving  balls  overcome   this     . 
apeed  thoy  have.    But  tho  whole  thing— the  wei 
and  moving  balla— is  ao  evenly  balanced  that 


ion  in  speed  of  engine  is  multiplied  greatly, 
the  governors  act  vi-rj-  quickly,  or  arc  very 
--T.  Ct  Bristol. 


"ac^Waph.,  botheyea,"  and  gat  perfect  d^i 
but  the  headacho  aft™  wearing  the  glaaoaffl 
oontinnet.  My  eiperienoe  with  opticiMi  haaiw. 
teinly  been  an  eipeoiire  one,  and  I  shall  be  da^ 
gratefnl  if  any  oi  "our"  experienced  eccn^a* 
entaoan  suggest  whether  the  premt  PMsaan 
Buitable.  and  how  lean  make  a  rebabUtertef^ 
own  sight  for  alteration  if  neeeaaaryi— TlLLBTT, 

[58518.1— Blohroniata  Batteriafc— Th»  oiib 
haa  been  answered  hondred  of  times  :  look  i^W 
numbers.  Do  yon  leave  the  linca  in  tkeliiiml: 
If  so,  toko  them  ont  when  the  oella  are  not  m  i 
The  solution  will  only  laat  a  few  bonnoae 
tinnons  work  ;  perhapa  yon  oipect  too  mid 
C.  D,  B. 

rfiSJZB.]— Link    KoUon.— If  you  have  iirHf 

cooentric,   strike    radioa    of   link  from  c 

crankshaft.  If  only  one  oooentrio  with 
rod,  from  valve-apindle  ;  then  strike  radiw  ba 
centreofpininivalve-stemwhonTalve  isinoiipB 
tion  Make  link  stiff  ia  principle  for  pioportia^ 
T.  C,  BristoL 

rfiB53S.]— Oxide  of  Iron.— The  db«  of  oait 
iron  in  the  purification  of  gas  ia  attended  rai 
distinct  chemical  change.  T'he  oxide  of  iram 
sulphuretted  hydrogen  (one  impurity)  art  M 
docompoaed,  theoiygen  of  tbe  oiide  of  iron  aom 
with  the  HoftheH.S.  whilst  the  S  nnna-i 
the  iron  forming  the  enlphido  of  thia  metsL  & 
purifier,  however,  for  a  certain  length  of  tiaie.a« 

be  renewed  by  withdrawing   thr    

from     '  *'         --" '■■ 


[68335.]— PhyBlca. — There  ii  an  evident! 
n  the  laat  sentence  of  my  answer  to  tHb^ 
ast  week,  for  which  I  do  not  think  I  amaltofrf- 
eaponaihio.  It  ahould  read  ;— And  auujt  b 
'—eloped  variea  aa  velocity",  .-.  an*.- =11 
r^nt'.    lAn     mi.: — ; —  *L.  -»^^pp  rather* 


t'Z 


forty,  and  if  the  f 


[58512.]-  Steam  Oovemor.  —  High- 
governors  are  more  sensitive  than  the  long  (alow) 
pendulum  governor,  and  act  aoonar  upon  the  throttio 
valve.  For  instance,  if  the  engine  rnns  eighty 
■  -   tl..j.,v,™,    ..ly 

leased  in  speed  two 
ill  only  afiect  the 
if  tbe  governor  be 
3onble  tbe  speed  of  the  engine,  it  will  act  sooner, 
and  give  a  more  roguli  ^   '"  ""'  '" 


all  tight  packing 
the  steam  without  I 
come.— W.  H.  T, 


D.]— Dynamo.— To  "  W.  H.  B."- 


1  undei 


the  F.H,  coils  in  multiple  arc.  Thi 
armature  will  be  about  1  ohm  to  2  ohms.  Tbe  re- 
sLstanoa  of  the  F.U.  coils  all  in  multiple  arc  will 
bo  about  -HO  ohm;  so  yuu  must  couple  the  coils, 
two  in  aeries  and  two  in  parallel  arc,  which 


give  s 


one  layer  only  is  used  uu  aiiumuii:,  uuo  i 
be  very  powerful  and  the  core  of  the 
very  maaaive.— \V.  H,  BAVB3,  Coventry. 

[oSalTJ— Myopia.— I  certainly  am  in  the  fniue 
fix  as  "  Baa  Jay  "  seema  to  be.  I  waa  alwaya  aome- 
what  nearsighted,  and  have  during  the  laat  few 
years  had  numeroua  pairs  ef  glnaaes.  My  first  en- 
deavour waa  to  get  a  pair  which  would  enable  me 
to  see  music  the  length  of  mv  arm  away.  I  went 
to  a  working  optician  and  tried  every  glaaa  hecoold 
fii  lip  without  auccess.  I  bonght  the  nearest  pair 
I  could  pet  for  tbe  trouble  I  bad  given,  and  left 
unsuited.  I  repeated  this  st  various  London  opti- 
cians, alwaya  with  the  same  result.  My  neitt  step 
was  to  go  to  a  profeaaeil  occulist.  He  examined 
my  eyes,  pronounced  ultigmatism  present,  gave  a 

Osr  marked  ''  il  <■  C  aiis  horirontal,  both  eyea, 
glanaes  made  at  a  cost  of  12a-  found  I  could 
see  much  better,  but  from  the^aizling  effect,  could 
ied  back  again  and 
X  48  sph.  L— 9c" 

.    ^  ,   .  ,  but  tho  sye-Bohlag 

pains  after  wearing  them  taliea  all  the  Immanie 
advantage  of  improved  li^t  away.    Sezl  triad 


Converting  this  into  ccntimttrea,  we  pi 
which  agieea  closely  with  my  resnlH  --_ 
C.G.8,  nSite-WM.  ioHS  (iREV.  F,CA,A* 
tical  Chcmiet,  Kewoastle-on-Tyne. 

[a8j33.]  —  Iron  Tank.  — If  posaiUa, 
bottom  of  tank  dry  and  cover  it  wril  ra» 
pitoh  inaide.     Apply  to  aide*  of  tank  "MlW 
whilst  still  hot  for  ain,  or  Sin.— D.  " 

[58533.1- Iron  Tank.— I  am  afraii  ™^ 
pat  In  a  now  bottom  :  it  will  be  chespot  h» 
end.  The  water  will  alwaya  find  iU  w»J  «• 
leaa.— C.  D.  R. 

[o8S33.]— Iron  Tank,- 1  ahould  «*™*'S 
cement,  and  atill  use  Portland,  I,  in  coon*'" 
many  others,  have  mended  bottoms  of  pulin 
and  always  found  then,  tight.— T.  C,  ^'"^ 

[,J853t.]-Metal  Moulda  fbr  Tnleai**: 
What  I  should  like  to  know  in  refertawji" 
matter  ia  thia,  Huw  iithe  vulcanite  prevraw!^ 
adhering  to  the  tinV  I  did  not  n«  iW  **■ 
used  bar  tin ;  and  found  it  very  diScalt 
ihe  tin  and  vulcanite.  The  Cantor  I 
"IndiarubberCmpimndi,"  pnUished  suW 
since,  are  all  very  wc-ll  for  gen  -  "  " 
they  don't  go  into  details  like 
aonie  little  wrinkle  '  '  ' 
The  gentlem 


[58530,]— Biaeotlon  of  a  Truw-j 
Straight  Line  drawn.  Ihio^Bh  a  W^' 
Within  or  -Withoot  tt^U  ^Ta^ST 
by  "Blag"  were  wJ«eBt  it  '^'S 
triangleVould  be   ^.i-^jat  >H  ^JS 
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tooUi  S&ulu.  Bat  it  IB  niiul  to  nuke  the  Banka  ot 
mortiw  t«eth  gtcught  ami  parallel,  and  In  strike  the 
points  only  with  ■  radiua.-^,  H. 

[69676.]— Alumlnlmn.— There  i>  prBCtioaliyaa 
method  by  which  this  metal  can  be  obtained,  ex- 
cept the  niual  one,  which  cotiKittg  in  reducing  the 
double  chloride  of  Al  and  Sa  by  sodium  and  thii 
metiiad  is  gireu  in  all  the  textboolii,  in  which  also 
*he  queriat  will  find  sn  accouiit  of  the  physical 
pioperties  of  the  metal.  If  it  be  true,  ai  was 
reoently  stated  in  ^^Ours,'^  that  sodium  a&s  been 
produced  chcagil)'  by  electrolytic  decompoaition  of 
the  (used  chloride,  then  we  are  witbiQ  a  measurable 
distance  of  cheap  aluminiom.  AU  attempts  to 
obtain  the  metal  without  sodium  have  been  prac- 
tical failures.  I  should  think  that  "Chloro- 
Bromiom"  lould  bny  the  met.il  cheaper  than  he 
ooold  produce  it  on  a  small  scale.— Wu.  Jon N 
Grey,  F.C.S.,  Analytical  Chemist,  Newoaatl&on- 
Tyue, 

[68677.]— Soda  Cauatic  XaJiufEuituTed  br 
Blootriofty.— Refer  to  nddrcsa  cclumn.— Wji. 
John  Grey,  F.CJS.,  .Analytical  Chemist,  New- 
castle-fln-Tjne. 

[58fi7B.]— Tiolin  auory.— It  is  not  likely  that 
a  mere  onange  of  soundposc  woold  deteriorate  a 
violin  so  much  as  "  Perfectiuo  "  indicates.  If  he 
eiaminea  it  thnroi^hly,  he  will  probably  find  on 
opeaing  nomcwhere.  As  to  the  difficulties  of  fitting 
pegs  and  feet  of  brid)^  they  only  exist  in  imagina- 
tion. A  penknife  will  do  all  tbat  is  necessaiy,  so 
far  as  their  being  a  good  fit  will  do  anything  to 
improve  the  tune.  Have  yon  ever  tried  a  glass 
soondpost  ?.  I  have,  and  like  it.— B,  Sc.,  Plymouth, 
mntermla 
t,  I  found 

S„  .      .        straight- 

grained  deal,  about  ,J,in.  in  diameter,  and  to  set  it 
I  drill  a  hule  no  larger  than  will  take  carpet 
ead,  Jin.  frcm  the  top  end,  put  a  knot  in  the 
middle  of  the  Ihreod-slipon  thepoet,and  inserting 
that  end  of  the  thread  into/  bole  at  bass  side, 
shake  until  you  get  it  out  at  treble  do.,  push  in  the 
post,  fettle  it  into  position,  and  then  pull 


^read  from  the  bass  side  which  has  the  knot  on  it. 

ig  placed  it  whora  you  thint  that  it  ought  to 

'       '  ■  ae  that  it  is  eiactly  behind  the 

lo  f  oot  of  the  bridgf     '■  -'  ''- 


Having  pi 
centre  of  the  ti 


will  keep  it  from  fal 


p   A    the 


where  the  soundpost  ouj 
separate  instrument,  as  j«i_. 
iilerenco  for  or  against  the  ji 


acUy- 


ivill  s 


tc  a  gri 
iing  of 


difierenee  for  or  against 

the  strings,  and  I  End  that  thi  .  _^  _, 

shift  it  is  to  use  as  a  lever  the  thin  steel  blade  of  a 
mitre  square,  or  any  similar  piece  of  thin  staB, 
wiUi  a  piece  of  ra^  or  paper  around  it  where  it 
fnlcrmns  npon  the/  hole.  The  nearer  the  bridge 
is  to  the  post,  the  purer  is  the  tone,  and  the  farther 
from  it,  the  loader  and  coarser.  I  fit  the  feet  to 
bellj  with  a  sharp  jienknife,  and  thin  the  part 
where  the  strings  rest  upon  to  Bay  A,  running  "  ' 
■boot  ^  down.  I  make  no  notches  where  the  sU: 
rest  upon  it,  as  theymake  their  own  bed  in  a  si 
time,  but  am  careful  to  have  the  E  and  the  G 
strings  exactly  over  the  centreofeaoh  foot,  and  then 
■pace  the  D  and  A  equally  between  them ;  also  I 
nse  a  gauge  so  as  to  have  each  string  of  the  recog- 
nised proportions,  and  1  bare  generally  found  it  to 
improve  the  tone  by  choosing  a  thick  third  string ; 
also  see  that  the  notches  at  key-end  are  not  deep  ; 
if  they  are,  file  away  until  just  sufficient  to  keep 
strings  in  ji(H ;  lay  a  straight-edge  upon  finficr-boanf, 
which  I  often  find  to  show  that  it  u  very  hoUow  in 
the  middle  from  being  sprang  in  the  glueing  op; 
if  it  be  so.  knock  off  the  notohed  piece  with  the 
flat  side  of  a  chisel  and  a  smart  blow  of  a  light 
hammer,  and  flatten  by  means  of  fine   glasspapcr 


ip  the  instrument 


a  Bat  atrip  oj 

a  knife,  capeeiiu 

rests  upon  it,  as  ww  pcnpua^iuu  uiten  looscna  tne 
pine  at  tbeae  parte,  which  is  fatal  lo  the  tone ;  and 
if  BO,  get  some  good  thin  glue,  spring  open  the  place 
with  a  penknife,  apply  the  glue,  work  it  up  and 
down  quickly  before  a  fire,  and  then  slip  on  a  little 
elamp  ontil  it  is  dry.  The  pegs  should  be  made  of 
boxwood,  and  if  the  violin  is  an  old  one,  they  ought 


liiverpool. 

[GSS8I.]  — HJ,    of '■  Componnd   Sngia». 

Nominal  UP.of  compoBud  engine  is  UMHominal 
powei  of  low-pressnre  cyi).  only.    Home  time  since 
"  Lancaahire  Fitter  "  B""',  "^  good  rule  for  power 
of  oomponnd  engines  as  foDpws  : — 
■0000661!  area  of   l.p.  eyl.  ^    stroke   k   revs,  by 

nlniii  baokpreesnre]  which   iatho  given  example, 
i»  ai  foUows.    Suppoaing  *te>^  oat  off  at  half- 


stroke  in  h.p.  cyl.,  expansion  would  be,  say,  8 
■0000660   X  118  X    13H  x  -?£  x  [1  -I-  3-079 
say,  7H.P.— T.  C,  Bristol. 
[68681.]- HJP.  of  Compound   Bn^ina.- Let 

the  steam  be  cut  off  at  A  of  stroke  in  h.p.  cylinder, 
and  at  half-stroke  in  low-pcessare  cylinder ;  801' 
presBUTc  with  161b.  addetf  =  n51b.;  take  61b.  c 
for  working  margin,  Ac.  Then  the  high-prassui . 
piston  will  have  ^Ulb.  initisl  pressure,  and  being 
cutoff  atj  will  have  a  terminal  pressure  of  SOib., 
and  <iSlb.  average  prFssureupon  the  piston.    Aithe 

where  it  will   ,_ ._    .. 

cylinders  are   in  proixirtion 

initial  pressure  will  bo  SOLb.  -^  2  =  151b.   This  being 


the  initial  pressure  in  the  low-prcssore  is  161b., 
this  will  also  be  the  back  prcBsura  in  the  high- 
pressure  cylinder.  Then  the  aversge  pressure  npon 
the  pistons  will  stand  thu*:  h.p.  cylinder  liSl' 
-  1Mb.,  back  pressure  =  4)41b..  dfective  pressni 
l.p.  cylinder  ]2-71b.  -  81b.,  back  pressure  =  9-7!b. 
average  pressure  upon  the  piston,  tjpeedof  piston, 
?ift.  X  -2  X  2S5  rovolotiona  =  Sfii-.'ift.  per  minnte. 
Area  of  h.p.  cylinder  li'  x  -7e,>l  =  38-87111.,  area  of 
l.p.  cylinder  12'  x  'TSol  =  Ii;tin." 


3i>,0U01b. 

Iiuw  Pressure : 
Area  113   x  9-7  x  ■JUJ-Mt. 


m.uuuib. 


8-7  LH.P. 


«SK 


Total  I.H.P...,  I!>--18 
The  Dominnl  H.P.  u  now  ]dmust  obsolete,  and 
as  it  only  miDleadji.  However,  yuu 
.<  22in.  piston  area  for  one  hurse-power 
idensiug  engines,  and  220ft.  piaton  speed, 
and  71b.  average  pressure.  This  is  Watt'a  rule,  so 
year  engine  will  be  about  iju  nominal  horse-power. 
--W.  H.  S. 

[58684.]— Ma jnetio   Belt— All  so-called  mag- 


[68684.1— MaRTiBlic  Bolt.— Did  it  ever  ocoiir 
to  '  Jolo  that  the  belt  without  the  magnets  might 
answer  his  purpose  equally  well  ?  If  be  knows 
anything  about  the  properties  of  electricity,  he 
must  he  aware  that  these  magnetic  belts,  pads, 
tooth-bmsbes,  -de,  Ic,  arc  rank  qoackery. — 
DocTOB  Medicine. 

[ug686J — Cold  Foot.- Do  you  suffer  from  a 
iisordered  liver?  If  so,  this  will  account  for  your 
»>ld  feet.  Yuu  will  find  Uiat  the  stomach  is  the 
eal  seat  of  your  Bufferings.  Ask  Dr.  Allison 
ihrongh  (ho  mcdiumof  tbellwiUji  rimMojiJ-ffiSo. 
Oive  him  full  particulars  of  your  habit  and  occu- 
ation.-C.  D.^. 
[68686.]— Cold  7Mt.— Let  "Sufferer"  plunrc 
is  feet  in  cold  water  one  at  a  time  immedjately 


do,  dust  inside  of  socks  with  mustard 
daily.  But  of  oil  the  remedies  for  cold  feet 
notliing  equals,  in  my  experience,  the  wearing  of 
thick  wDoUen  socks  and  clogs.  The  latter  can  be 
made  with  leather  soles  below  the  wood,  and  nice 
he  indistinguishable  from  ordinary 

boots.— Doctor  Uedicism. 

[63688.]- Kadtool.- Lobs  of  reflex  action,  de- 
rribed  by  "  C.  0.,"  ie  often  cine  uf  the  symptoms 
!  diaease  of  the  spinal  cord.     He  should  consult  a 

list  of  tbeae  in  his  anrwer  to  Xo.  68i7u'.— B.  SC., 
Plymouth. 


of  the  spinal  cord,  hut  its  absence  is  no  proof,  ... 
my  experience,  that  anything  is  wrong,  especially 
IS  "  C.  O."  does  not  complain  of  any  other  symp- 
:oms.  People  have  it  in  different  degrees,  and  a 
ikilled  practitioner  would  probably  elieit  It  in 
'C.  O.'s"  case;  but  I  should  stroogly  advise 
'  C.  O.,"  as  he  values  his  peace  of  raina,  to  leave 
his  knees  and  his  pulse  alone,  and  if  siok,  to  refer 
the  matter  to  his  regolsr  attendant.  A  little 
knowledge  is  often  a  dangerous  thing. — DoCTOB 
HEDICIN-£. 

r58.'J01.]— ToragetoAnatralU.— If"A.F.N." 
will  advertise  his  address,  I  will  gladly  write  to  him, 
having  been  in  Australia  and  Kew  Zealand  ;  but 
would  stjongly  advise  him  to  try  a  winter  or  two  in 
AroachoD,  near  Bordeaux.— W.  B.  K. 

[686!tl.]  — VoTWe  to  Aostralla.- A  good 
inK  of  sailing  ships  is  Aitkeu,  Lilbum,  and  Co., 
Buchanan-street,  ulasgow,  who  will  send  a  small 
oircnlar  on  application  giving  a  list  of  neoaaaariM 
for  the  voyage.  Some  friendB  (anffereri  from  diart 
implaints)  have  gone  out  in  tiieae  ships 
'ell  satisfied.  Sorry  I  cannot  give  lol 
I  to  Anatralia ;  but  one        '        •  -     ' 


AnatraJia.  —  Like 


years  ago-'had  any  return  of  it,  1  went 
Green'a  ships — a  wooden  one,  and  such  i 
cooler  in  tropica,  and  warmec  down  «i 


of  summer  clothes  and  plenty  of  w 
especially    a  good   Ulster  coat,  a  seaman's 
waterpruuf  cua^  leggings,  and  sou'-we^ter  hat.  The 
'    "       '         -    -    ' will  depend  upon  r-'--' 


lothes  for  u  .  , 

colony  he  is  going  to,  recollecting  that  it  is  often 
very  cold  in  Victoria,  Taamania.  and  New  Zealand. 
and  that  nt  any  time  it  la  beat  to  err  on  the  side  of 
warm  clothing,  and  always  to  wear  flannel.  As  U; 
where  he  should  go.  and  how  he  should  live  there, 
he  should  consult  bis  medical  attendant:  but  cer- 
tainly he  should  not  live  in  a  town.  From  pereoiuJ 
eiperlence,  1  should  say  that- the  climate  uf  Cape 
Colony  or  the  Orange  Free  State  is  much  mure 
Buitable  for  lung  disease  than  any  part  of  Ans- 
tralia.— DoCTOB  MEDICI. V-E. 

f  6S598.]— Holtlnff  Snow.— (o)  Becanse  iron  is 

better  conductor  of  hunt tothe  snow  ;  (i)  Beeanse 

wood  is  a  better  rndiator  of  heat,  and  ihtu  becomes 

chilled.— Ba  N  ao  B. 

[68593.] — Kalttaff  Snow.- Snow  melts  quicker 

1  a  good  conductor  of  heat  than  on  a  bad  one,  sad 

on,  being  a  much  better  conductor  than  scone  or 

wood,  the  melting  proceeds  much   faster.     I  am, 

however,  doubtful  whether  all  things  being  equal. 

hoar  froat  would  not  show  itself  more  on  iron  ^an 

I  wood  or   stone,  though,  of  conrtr.  once  the  IBO 

u  up,  it  would  disappear  more  quickly  from  the 

on. — DocTOu  Meuicin.*;. 

[58696.]— Sonldlnff.-The  best  sand  I  know  is 

irmingham  sand,  from  the  Uirmiughain  Cemetery 

impany.  Key  Hill,  Birmingham.     It  is  DOtne«» 

ry  to  use  ooal  dust  in  your  sand,  and  it  Is  betttr 

It  to  dry  the  moulds  at  all,  unless  yon  can  diy 

em  thoroughly.     For   coastings   weighing  i  cwt 

wotild  bo  better  for  you  to  wash  the  moulds  with 

Enixtiueof  whiting  and  plumbago,  and  tborongUy 

dry  the  moulds.     A  great  deal  depends  upon  the 

:tal  yon  nae  ;  if  you  arc  using  old  scrap,  you  will 

vc  a  trouble  to  get  a  good  face  on  3-our  castinn. 

If  you  are  using  new  metal,  the  above  sand  will 

give  you  all  yuu  desire- W.  P. 

[585Dfi.] — Itoaldlne. — In  answer  to  "Practical 

rass  Caster,"  the  best  sand  to  use  is  loam,  as  used 

iron  moulders.    The  sand  he  has  lued  has  been 

.  3  atrong.    Get  aome  black  sand,  or,  as  we  call  it, 

metal  moulders  green  sand,  that  has  often  been 

used — the  more  often  the  better,  as  new  land  ii 

I  strong  for  brass  ;  get  a  J  riddle,  and  put  is  all 

rough  to  take  out  pieces  of  metal  that  may  be 

(I  am  supposing  the  sand  to  be  moiat  for  nse); 

then  work  it  well  or  tarn  it  well  over  ;  then  take 

portion  in  a  sieve  and  place  a  shovelful  over  yam 

attem,  so  as  tu  get  a  fine  akin.     When  yonr  monld 

I  made  np,  get  a  machine-knit  cotton  stocking  leg 

ilaked],  dust  over  your  mould,  then  blow  the 
-intents  off  with  a  pair  of  bellows.  Yon  need  not 
dry  them,  unless   for  yellow   braaa   or    lacquered 

-  "ng.  If  they  are  cocks,  valves,  4-c,  with  cons 
in,  empty  the  boxes  while  hot  (blood  red),  and 
take  them  with  a  pair  of  tongs  and  draw  throodi 

bosh  or  tub  of  clear  cold  water,  then  yon  wul 

ave  a  casting  clean  as  possible,  witii  sand  and  ore 
blown  out.  If  it  be  done  properly,  they  need  no 
fettling,— B&AS8  FOUSDER. 

]  — Sarcioa   TentrloaU. — This   alga 


found  1: 


the 


I    discns 


Ic   affection  ;     (^>    a  ^tli 
-e  will  show  it ;  ('tj  its  appearance  ia  uan>- 

times  irregular,   composed  habitually  of  S,I«, 
cnbio  cells.     Each  fade  of  these  is  divided  by 

light  indentations  (called  fmstules    b;  Mr. 

Goudsir)  in  the  form  of  a  cross.  The  diameter  of 
theoellsis-OOBofamillimbtra.- B.SCt  Pljmoatt. 
—Fretwork  Pattern. — Lay  a  plee*  of 
it  jiaper  over  the  fret,  and  mb  witfa  I 
block  of  blackload.— ESSAB. 

[6850T.]— Pretwork  Fattom.— Put  on  a  piMt 
of  paper,  and  rub  over  with  a  soft  leaui  psneil ;  Ikt 
pattern  will  be  clearly  shown.  This  ia  an  ell 
schoolboy  trick,  and  is  jnat  the  nme  prino^liti 
lental    brass   "rabbingi."  —  B.    BC,   Stf-  J 


[G8697.1 
wliite  lining-paper,  lay  It 
sign  otwhiofa "     '" 


uper,  lay  It  on  aw  flUnwa 
^on  wish  to  00^,    ^t-*-  '•^ 
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au-'hcUetoro"  (wbiohM  the  right  w 


I  to  ipell 
huel-Wl 


ill  it, 


hfiving  placed  a  piece  of  wbitf  usper  o' 
Horic,  inb  the  bock  all  over  witb  it.   Tl 


■.I  the  frst- 
.  This  wDl  give 
a jierfecllj  fiiitinot  copy  i)£  the  pattern,  which  cm 
arterrards  be  improTcd,  if  denitod,  bj  meiTi.  nf  a 
pea  and  pencil.  If  the  pattain  ia  gln«d 
bracket,  fui  example),  it  moat  be  tikoa  to  pi 
do  it  (jioporly,— K,  A.  B.  Be: 

[ri8599.]  —  S.W,  BnrlnM.— PhotoBTapha  of 
No.  9  can  be  had  of  Mr.  Dodson,  SH,  Regeat-strcet, 
New  SK-indoQ.  I  am  aorry  I  have  not  Che  dimcn- 
aioni,  or  wonld  have  beeo  pleased  to  acsd  them. 
The  Qcw  broad-gaage  engine  is,  1  audenlaadf 
being  built  to  be  eoaiertod  either  into  »  brood  or 
narrow-range  engine,  and  is  not  yet  out  of  the 
abopi,  I  hope  uon  to  be  able  to  send  a  akotch  of 
it.— ALPILED  ft.  TURSEB, 

[58599.1— O.W.  Baaliio.— Boiler  length,  lOft. 
•.>\m.;  diameter,  4ft.  3ia.;  plates,  thiclineu  of, 
^in. ;  firebox,  outaide  length,  Gft.  >>in.  ^  Hreboi, 
Ontaide  breadth,  4ft.  lin.;  lirehox,  inaide  length, 
att.  lOlin.;  fireboi,  inaide  breidth,  3tt.  r.iin.; 
top  of  box  ti>  grate,  oft.  lOin.j  buttoai  of  box  to 
giate,  4ia.;  smoke-bui,  length  outaide,  ^ft.  Hjin. ; 
dmofcc-box,  breadth  ontaide,  lift.  U^in. ;  chimney 
(bottom  and  top)  Ift.  Bin.;  height  of  top  from 
rail,  !3ft.  Ijin. ;  No,  of  tubes  (iron),  2ii3  ;  diameter, 
Uin. ;  length,  13ft,  lin. ;  oylindera,  IBin.  by  -JUin. ; 
diametef  of  diiviri^wlieelB,  7ft.  Sin. ;  diameter  of 
leading  and  trailing,  4ft.  2in.  ;  total  wbeel- 
biK,  fSft.  4in. ;  frame,  extreme  length,  ZTft.  Gin. ; 
frame,  extreme  breadth,  eft.  lOin.  I  cannot  aay 
whether  any  more  of  tliia  claaa  are  being  hailt,  and 
have  not  heard  of  a  new  B.  G,  by  the  name  of 
"  Centaur."- W.  R.  G. 

[58601.1  —  Q«ometricRl.  —  Aaanming  for  a 
moment  that  nf  all  triangles  inscribed  in  a  given 
circle  njxin  a  given  base  the  itoscelo  is  the 
peiteat,  it  will  be  readily  aeen  that  the  equilateral 
u^ater  than  all  othen.  For  let  ABC  be  any 
triangle  inscribed  in  a  circle,  ajid  suppose  B  C  the 
baae  Bied ;  then  for  all  trian|{lea  having  this  baae 
•         -  -  -  — imption-- 


icribed 
Sied ;  then  for  all  triL_, 
.that  of  greatest  area,  from  t 
iMKwles.  so  that  if  A  B  is  n 
mnatmake  Uiem  ei)ual  bofc 
greatest  triangle  with  base  BC. 
loTly  with  baae  A  C,  wo  see  tha 
cannot  be  the  ^oatest,  unless  A 
.ind  ain^iiarly  for  baae  A  B.  Hen 
A.BC,  I"'  .... 


AC,  » 


fur  any  trianxlo 

in  other  words, 
s  the  groateit  in 
me  oirole.    The 

the  altitude  of 


•ayi  that  the  equilatend  trii 
uea  of  all  others  inscribed 

the  iioaoeles  is   greater  tin  .    ._   .._^    

triangle  on  the  same  base,  by  the  perpendicular 
intertal  between  the  vertex  of  the  latter  and  the 
toDgeot  to  the  circle  parallel  to  common  base.  For 
Ibe  Bolutioas  of  the  above,  and  many  others  of  a 
similar  nature,  I  think  "  PuzEled  "  wUl  find  benefit 
from  a  perueal  of  the  chapter  on  Maxima  and 
Minimi,  in  Conatablc's  "Geometrical  Eierciaca 
for  Begiimera,"  Maomillan  and  Co.— S.  Cos- 
STABL&,  L.S.A, 

[5860.1.]- Nitntttt  Of  Soda  Batt«ry.— Only 
the  clear  riqnor  is  to  be  ascd ;  but  I  notice  (for  the 
first  time)  the  receipt  I  gave  was  not  quite  cor- 
rect. The  proportions  are :  Nitral*  of  soda,  1 
p«rt ;  iolphnric  acid,  3  parts  ;  water.  3  parta.  I 
think  then  you  will  find  all  the  cryalals  will  dii- 
aolve  ;  if  you  du  hive  any  overLjou  can  make  some 
fresh  solution  with  Jt—P.  C,  Homscy. 

[58606.}- Ball  Bwuinva.- 1  can  inform  "  One 
Aniioua  to  Lcam  "  that  he  need  not  be  the  least 
uneaay  about  the  loss  of  one  or  two  balls 
beariagi,  a>  I  have  run  machinea  so  for  montha 
without  any  damage  or  signs  of  friction. — DOCTOB 
HediciS-I:. 

[58606.]— Bull  Bearing*.- 1  ahould  advise 
"One  Who. Wants  to  Know  "  to  get  another  ball, 
because,  thongh  the  wheel  may  run  easier  when 
■upended,  the  reverse  would  be  the  cuie  when 
riding,  because  the  balls  would  spread  iit.  the  top, 
And  haVo  a  tendency  to  jam.  The  reason  they  cfo 
not  when  the  wheel  is  suspended,  ia  because  the 
balls  keep  cloae  together  at  the  bottom,  Hii  the  Ions 
at  one  ball  wonld  not  make  much  ditference.  But 
M"Onc  Who  Wonta  to  Know"  says  the  wheel 
mm  eaaier  without  it,  I  iihonid  say  ihc  halls  are 
too  cloae  together.  Most  makers  leave  a  Fpnee  of 
abont  half  a  ball  betwoen  each  row,  and  siiiuo  keep 
than  BHTt  by  meani  of  b  perforated  liraas  c.ige, 
Midh  I  ooaiidei  to  be  the  beat  plan,  aa  it  keeps  the 
.bfll*  In  thtir  pinpar  daoM,  and  at  equal  distanoes 


points  or  aharp  edged  from  which  the  elentricity 

escape,   and  ^terwuda  work  tjie  maobine  in 

rkened  room  to  farther  aseectoin  where  the 
leakage  may  be.  If  he  ia  then  not  snocessf  ul,  let 
him  give  the  results  obtained  f ron|  these  sngna- 
tions,  and  I  will  then  try  and  help  him  further. 
-J.  W.  . 

r58614.]-~HaKiieto  UaoMnS. — dee  reply  to 
58334,  page  388,  by  Mr.  Bottonc— C.  D.  ft. 

Ssai!14.]— Kagnsto-Eleotrlo  Haohlne.— The 
a  aboold  not  touch  the  magnet,  but  should  be  as 
close  as  possible.  Sea  letter  from  Mr.  Bottone 
(page  3BS),  two  weeks  since ;  but  I  should  like  to 
aaklUr.  Bottonc  farther  as  to  the  relative  poaitioni 
of  the  armature  and  the  contact  breaker — that  is, 
whether  contact  should  he  broken  whan  the  arma- 
ture is  opposite  or  between  the  poles  of  the 
m^net  ? — OS. 

[586]9.]—BiiBliiePower.— The  relative  area  of 
the  single  cylinder  to  that  of  the  3  cyls.  ia  as  1  is  to 
IS  ;  consequently  you  wUl  hai-e  power  in  that  pro- 
portion, and  would  take  the  same  proportional 
amount  of  extra  steam,  at  von  cannot  efficiently 
use  any  cutoff  in  models.— T.  C,  Brlatul. 

[5861!*.;]- BnBlne  Powar.— You  do  not  men- 
tion the  siie  of  yonr  iMiler;  still,  I  presume  that 
it  raiaoB  suiHcient  atcim  to  drive  the  cylinder  of 
lin.  bore  by  lin.  stroke,  and  keep  up  the  apeod.  Tn 
snbatituting  two  emnller  cylinders  with  an  area 
even  equal  to  that  of  the  one,  lapnosing  your 
boiler  capacity  and  heating  snrfaos  to  be  the  same, 
no  advantage  in  power  would  be  gained,  because 
with  the  pair  there  ii  greater  friction  to  be  over- 
come, and  they  would  ooniurae  mach  more  steam 
than  one  cylinder  could  poaaibly  do,  and  this 
amount  of  ateam  your  boiler  might  not  be  able  to 
supply  continuously  to  them,  and  failure  would 


a  the; 


■mpt.- 


[58620.]— SKtom'S  BatellftW.- The  misprint 


E  Astronomical  Notks. 


UNANSWEEED    QUERIES. 


unitwj  ani  Ullei  n'  »■«■/■ 


.  AlbatCrM  Kcail.  S3D. 

.  Alr-potop  nn.i  Condeiuer  ( 

\  Hcouol<Bultlii|l'.3M. 

.  oil  Kplum.  luH , 

.  Tnlue  Maker's  sue.  JOH. 

.  RopeDrlTlDE.KK). 

.  DeflowBV.FaB.TC'. 

,  Diioree.— To  Sir.  WotherB 

.  SUffD«SBO[C(9l-IrCDC>'Ul 


Optical  EzperlmBiit. — A  contributor  to  Ca*- 
ine«  au^ests  a  carious  optical  experiment,  which 
may  serye  to  show  the  prmeiple  of  the  tlcrooicope. 
Ifwe  cat  out  of  block  paper  two  similar  figures — two 
crosses,  for  example, — and  then  place  them,  ^'---- 
cxtremities  almost  touching,  at  about  3in.  trOB 
eyes,  before  a  sheet  of  white   paper,  we   ahaJ 

three  crosaes,  the  middle  one  being  dark  and 

plotely  separate.  This  phenomenon  ia  explained 
by  the  simultaneoaa  vision  of  the  two  eyes,  and  '* 
is  easy  to  show  this  by  looking  at  the  objects  tn 
cessively  with  one  eye.  The  experiment  becomes 
still  more  intereating  when,  instead  of  black  figures, 
wo  emjdoy  complementary  colours, — red  and  green, 
for  c-tomple.    In  this   cose  we   muit  use   a  dork 


Tonffhenlmff  Pai>«r.  —  -^  plan  for  rendering 
paper  OS  t'>ugh  as  wood  or  leather  baa  been  recently 

i^oiide  of  line  with  the  pulp  in  Uie  course  of 
manufacture.  It  has  been  found  that  the  greater 
the  degree  erf  concentration  of  the  lino  aolution, 
the  greater  will  be  the  toughness  of  the  paper.  It 
con  be  used  for  making  boxes,  combs,  for  roofing, 
and  even  for  making  boote. 

XIaotrlo  Ballway  on  Hont  Sftteve.—A  eon- 

osaitan  ha*  been  gruited  by  the  Swisa  GovernmonI 

tn  K  flnn.of  eleotrioal  engineers  at  Geneva  fm 

*~~  ■  Tk&way  np  Hont  Solcve,  near  that  city 

-"',  ba  laid  with   a  central  rock,  verj 

at  Bi  the  Righi  Railway,  but  thi 

■\t  locomotive  which  gears  int< 

IriTm  by  iteam,  will  be  worked 


QUEEIES. 


tin.  dlA.,  nod  flri->baE  Sin.  b/  3j 


I  JId.  b;  3111L 
.« tubes,  »fin. 


1e  flmoke  box,  [lupCh  a) 
ul  Brebax  lu^idu.  4tla. 
q.  in.J      Auy  iDfernuli. 


s:Kt".f^ 

and  pltg 

J.epniclL 

ork  at  al 

•aliitactortly 

(eel 

xtn 

mtlj  Obliged 

if  jcu  would  kludlf  ol . . 

l|m.  dlam.,  Viva,  long,  wall  luwealed.  bound  together  Kith 
tlLk  Capc.BOAkedlDparafflnVBXforoncbaiiriprtmarf,  three 
lafertctl^E>.  16  allk-oorered  copper  wire,  al^  soaked  and 
pl&cvd  Ell  cbaultc  tubo,  juat  flttUi^  loosely,  13Eu.  leu^nd 


copper! 


d  (in. 


uLUb. 


a.  up  by  Hecoadmiy  is  lla. 
Bin,  diam.  and  Itn.  thick. 
Q.  bj  llin.,  plaw3  between 


ben  winding  In  tli 

wSelf; 

dcofsectlons,  the  o 

ebe 

Blled  mere 

closely  as  t 

"  ""o'STbJ'*"!?" 

coil.  I  ili« 

nd  bavLiiB  a  ascoud 

ubc^ 

about  eiu. 

one,  to  t 

tightly  on  lliB  ot 

Ith  shellac  Timirii 

ncocboa 

iSdLng.      Wtat 

depth  aliould  tlic  wuben  be  o 

el  ebonite  tube. 

■'hlohliil 

.  thick,  and  bow  iho 

eld  they 

01  tba  ends 

are  appruwbed  li  order  to 

Ti 

the  right 

distant  1 

om  primary  y     r») 

[ho  MCO 

dnr 

wire  used 

old  wire  u>d  ail,. 

t  bikedor 

™med'lH 

cell  again. 

ladlbctl 

ndary,  and 

-W.J. 

[ieeii.]- 

iTODHnsio  Stand. -Wll 

kind  reader 

otorui  me 

rueupand 

dORU!     A 

as  long  as 

[SBSIS.]- 

atorasB  Oella. 

please  v.\\ 

me  tao«  n  make  lli 

?" 

«  remain  In 

be  kolQ.  0 

leail  plates  lor  Ho 

And.  when 

>Ut  luto  Uq 

oin,th«re 

^u^^Lxl"' 

,  or  would  the  cells 

•iiu^er,  «.)■, 

n,  vflda?- 

I68SSS.]- 

-That 

>  th 

0  chemlal 

oompoaitlo 

o[  cbe  conteuU  of 

hs  Hand  g 

c»  used  tor 

eninguUlil 

ng  Brea  in  dwelllug 

aanu.i>: 

l>yn»mo.— I  ha 

B  a  djna 

made  troa 

Joncss  oottnirt.  "Uli  lamina 

It  1*  weU 

nude,  and 

IniuUtion  parlect  ;  1 

to  get  quite 

[SBSS8.] -Making  Tapor  PinB.— I  li«»o 

[sssas.]— To  Mr.  'WlmabiiTBt.  — I  ha'o 

get  morutliaii31iD.  spark  Irom  it.   It  liu.s  \J<^.f\A 
you  Ihliik  it  would  give  a  longer  ip»rk  U  I  vornii 

[18«3I}.]— LanffthofFocuaofOonoaval 

How  au  tlie  length  ut  tlie  [oi:ui  ol  ■  coucaru  leni 
recti;  looniLt    An  answer  would  oblige— Sikb. 


ENGLT.sri    MKCIIAXIC  AND  WORLD  OF  SCIENCE:   So.  L->:. 


IIM3J.]    SuDk  X«y_BMla.-»''i:'< 


ft  LUr-  t*=.im:eit,  at 


•InH.     Jt  few  li.i.(*ii(A'!bMr'.r.(tM4f:irul4*i.:b'^    ™™!  h.I'.  h.  ~i..i— 


lulUi.r.   Jltl<)i  •  nnil'Jcr 


bnwl,  ■•wit  M  Ui>m  bf  "bui  kiv*t'.iil£]r«^;v;ru:^- 
Aa  InuuKruiihLn^.MiiBiL 

Malbuw  tq  Kit  ■  ifiwi,  '^.rar  ^qV/.  uu^fttt    I  un 
—"Utlfrt*  HUJltacl — ■ •— — "  ■•       r  _^. ■ 


Mwdk.    WUl',a 


A.  11.11 


i.tUil  Mr.  Bfrttoo», 
JKnr  *ia«rl«J  lArnaiiuiltiiti.  kindly  glTt  mci 
th*  IqUawliigt    I  aa  'teilrviu  W 


.  prgiHrtKui  iv  b-naUi  r   /       (tHUOvJ-  IntenaUc>Uon.    

luwnlUB.bfNv.  «(».'#.  BftuminB  win  IB  tlKMlu  •ilfamllnWiwiBl  rrun  clia  akin  WH  tw 

(it«ali,l,iil'iuiuitll(liia  I«'«Ddl«-|N*rr  Iui|h  HnaV ;  In  i>u< 'if  Ur«  Jiiurwii.      Tlx  alulDcil  put 

■«llf  Ipi«l<la.liiUi(in>lBrlf*iilian>IUMlui|ilDiihuiit,  brinilicl  urcr  ttlthk  ■oliitUuiDfi.oUMlg  renlcynnlile,  und 

'  —  — ■■-"-'-"- h'lt,  imt nil! Ik lu full  )«>*r.     I'Imm  Udu  wlUi a auluUgn oI lifpo.     fitkld  ttali  wuiuKgciiRl 

•  aHnii  IM  iMilK  l«n|iilt>ti'>dU  1IkIi(,    In  ■  nav  (nnniila  (ur  iBtaulfjIiiH  neintlTU.     I  Laic 

MO  ftvl  Rurrrnt  in  aniMm,  aa  I  ran  N'lUilhj/alviUI  It  l>  tb*  '  B.  UT"      llu  aof  contipoi 

if'Tr/lriitiilmiintllntflmu.    N'lil.  hnrd  uf  iMaailg  (arhflyuiiill  belni  UHd  lor  tha  i 

Ptot..     I  ™..  V.  mak.  .  -K«i«d  l™-!-- »■  «*"W«  P"i. 

Italia  (MMI.1    lBt«lulAcMtlOn.-Ii>houldliemucbuti 

ilrl  tlia  11  »nf   nh'itijKnliliki  inirnBpiinilcnt  wnuld 


IbMIIMW.a 
WN<  llM  ILII.r 


|«MM.I   Hound  Ptota. 


irr/Ti 


rh  (I'l,  ai 


nd|.l(lt«<m>    ^"^Jj" 


lulc  hywIdlDK 
frMt,  tu  Um  kluoi  batli  Mil  a  wlutluu  uf  arNII,;  bQ-  ' 
Nuii  imilTtunil  wliMlmr  Uila  lattar  Iim  to  ba  adilinl  t 
■IT  alii|il]r  flswaU  mar  Uia  iiLalo.    Itrlaiiu 


1»MH.J    LmcaI,     WIJIHr.Wft 


it  rnMlliw  (lia  numIi<  a|«TlHiv  nf  lln  m 
wnrr  •Willi  r     I  alKaiM  In  vIIiIiik  b. 

Wkal  kM  uf  llnn  Rrlin<li'ra  arrlha  Iml    

•■ I»MU.]    To"UffBUi."    I  IBTK  iM.le mi uwnninlk- 

.,._Mfc .„...,  tur.lMlalatlllK.if  limnHlllJ«l»-""— '  --'-  "■"■  '-»■-  " 

•  Ll?.wtatoZal«i  (■•■•"■al'ltwill  ba  lai«a  _.._^..  ._ 

I  rfii,  il.  Hilih^  '""(•l'      If  BiH-liuwnialwiitBUUaaiw  wlUbarwiiilrwir 

K.    fiir  hh  lirpTailr"  '  ''"'  i*""f  "*  ''""*"l  *"  nlariic  it.    NruUUH  iSiMI; 

iiM  traiii  HI  Ilia  i- iiiiii,     iii  um  aT'iit  iif  lila  iKit  liarlair  [IHUJ.]-  lUUtlv*  KOKtlnr-POWer  of  Ou  fcnd 

mut  •  hlhi,  li>  i:.  M.  1'.  alaixliilt-lf,     (I,  M,  T.  <IIhI  UIfIv,  Ooftl.    t^i  ■■»  uurmuiub-ut  ut'a  D>a  Ilia  iinuibcr  ul 

lnTlaNt,J.K.Iihaiilaln(atiip.    Tka  wldnw  aa.l  A.J.  £,  i-uldiilivtiifiiiiawUali  la  th*  M|<irvalaat  •itouUJtou  "I 

analJIMlTlaK,    If  Jt.J.  K.  Aka  iiBniiiirbnllu  tha  UlrllBin  a*inKa  Utanlniw  euallii  hntlnK  p-nnr  f    ToiTolil  mlji- 

ufUHKrhlinir.iuUiadralliiil  tha  latlfV.tuwhfilH  will  thi  alwrlR-iailuii,  1  ilu  uut  aik  (oi  Ilia  aiuMiot  of  km  mhl-'^ 

|intiait*K~,wlii>thM'liiilH>lr«4lH>iiftkawl>lnwaIA.J.K.,  nrlina  nualltlH  ul  oatl  iinaloer.    I  <aa  Had  iwtfalug  i 

i-r  iha  iliHu  uaiiulkUiif  iluilratMvrr      II  A.  J.  It.  uul-  I1ila|iciliit  In  (Iw  taitbiadu  al  lajr  dlaiaMal.  uiJ  Uialutt 

Ilia  IIk  wIiIuw.  wpiui  Ilia  ilnlli  uiuiautlaU,  la  wIhhu  will  U  iuiuIihi  la  nanli'il  III  tlw  inuw-'i'utliHi  al  ainua  axbiuitl 

UmiiuF    Iiki.TjI,  riparliDiiiitaiaitluiaulyi.'Ut.'-Tiiuiui'niii  U. llALL,Diirulii. 

\»mt.i  Wlaubnrat  KMhlno.  '  Will  Ur.  wiiuH  <'>>^k>  w.-.i. 

liuial,  »r  anji  iitlH'r  •'M'alik' I'r*")!.  klwlt)  <>i|italu  IIh'  (UHIM.I    Ltanld  Silas.    To  Uu.  (iliKV.-  I  can  put 

anIlHIi  i-l  Ilia  IiIhIi  (aiialiai  ilWtwrNpr,  altarlinl  In  tlir-  chaiwllila  fiuai  tliF  dauul  da|Hlii  Itat  roatlOK  IHali'la  lu 

jaaHlia  lorluiKlMi  III  Ilia  kivatliiniiutaiH'lilnataii.l  will  iim*Fiii  arlliniliHi  iiC  mliian'  In  vnloinliiluKl.    Uauysu  tvll 

an*  flirmiaaiilaKl,  wlai  )u»  )»ii  aMa  tu  H>n-  a  fair  trial  tii  lur  ha  .lu-nik-al  i.-«<a]walUiiu  V      I  fauir  U  ainat  Iw  vua  of 

laAliiaaf  wlipiliar  ilir  rraiilla  III  Uir  WiUMliuial  ara  ilia-  (Ih.  ihjiilil  alllnlra,  but  ikt  nul  kuuw  wbkrh.-  Dhmtiht. 


IfllMtainlaliliaali 


|MMn>.)   OlMUilnv  Quiokallvw  «f  Ooppoi.  - 


'   iw  rill 

'  biiilahy,  wiatt  wiHuu  i 
waa  illiMinl  tu  a  null 
-     -        ■llinal'    latl 


ra  any  lurainla  tor  ulitaliiiDir  lovh 
drpruil  niaia  trUHuwiHvtnr,  whk-h 
umiiiartuMasuarHuiiir    T.  K.W. 
Itmt.]   To  Kr.  Wlna]uint.-I  am  tualiina  a 


WMIiilaiiiwi       . . , 

Inaii  auiifvr  N>aaU  WIIIwhI  liriUliiit  i1wail>  IiUHtr  |<ula  an'  Wta.  <lia>-  laHumn  uarhiue.     Tlirn  i 

aMhlnfil.    IL II.  1  do  nM  rlrarlj  inukralauili  aial  an  auwiT  »  iiir  iviidw- 

4.inil»«^ii*fa.|ip[ailiiiua.    I'tWNKrUtkKII.  tlirlriaviaT  diatHtn>_i.parl  f      '^.■"".'^,'>^"!!f  !!'..^f^l!l' 

tlMii.1  CMMliiWMiitTurtlaSoup.  WuuMaMnr  '"^mTa. 
aatMliOv  niiir>|iiin<h<ui  iiii|uii  ti<  aiv  lb*  i>r><n'-a  ilruui  <■'■  •>>•  •"» 
" -'- '  111  niaklliii  iiaUllaa  t  Aim  lUi-  UHiir  ^■l 


_    ._ __ allllla 

iil,aaanaiMiiiniialui|i|>i<TtiuriiU*Ka.    WIlNldiilu 
IT  woabi'ikraniviErttiail     If  iwt.  what  tlHohltticR 
krriitliritlwartliiiilav-r}    i.&. 
I»M»;.]    tnduoUon  OOlI.    win  an;  (orTMiiauilrut 


_  .  hri|i  »•■  IB  tlir  l«lh'Tin>!  !    I  lutr  inkir  oiip  IIiil  Iubk. 

I*MU.I    fclil»rlu«  Ouppor.     l  ban lii uuiv iiiinp  MwthivbiI*.    I'hii nira t> uf  H>tt  iniii  wicr.  flu.  dl^ ud 

Udtaiif  tlilu  <v|iwi.  au.1  iiH-uliiiv  niwli  uMlih'il  it  aiij  t1ir|«in*r)  *lwlairi«iHliiBi»:i|>ii>#rtBlv,.tlviu  M«Id. 

nan-aikHiriaiil  will  mfiqiu  nn-  Ikm  l><  niiLa  bh  airtiiilit  iLh'k,     rii>>r,W.U  naiiiHW'.l  ii|  lan  Livrwiir  N.%  t*iM. 

Cit.  llHTanMd>ili>iniiiiadiiilwa,aiid>ul.lriAlltwHi:  Kiir.nnd  t1i>-S.«r.  liibu«aX.<^»»-.  mm  BMivudcBMT. 

tbaBtairuryivu'auiit.iitTB  vitlB'Ui  iinwurr  IruBillir  Wliruth.'  ri'il  »  iunflh'tr.1  !■>  a  li.dlkai.ij*  iBk-nrtiuaM 

InaMa,      K  HilMliuta    tiir  Mildir    aviild   Iv  HUiefull)  ff[„  Vm  iviilih-t.l4V'iLeT  vivcLa;  i>ul    1  vjuiht  at  auy 

i«r*md.    iVahl  I  iMia  tlirm atjBi|>>-d uui  aiih  a  tliiiud.  -ivirk,     la  llm*   iiw  inUt'li   mii-  vn  iiC  hVMdiri:— 

a*ll«i*<n'nllia.ii)->.<l  Klj.vriiw  Iwtih'sAr.r      1  h«l  lh>l.ri<\.       _ 

|»*i>iJ!    Bl«tfk  rollahMl  KarMv  Columna. 


,M«w :   CdwMmil  C«rbon. 


\uil  in  ilw  tliinl  ■»  im^  rr 


:  7  aiu«OM  Im  IiMUiar.— 


.-.iiii)ye.lni:  H.-.ti.)  »I1  sir  l.oa  u  ltti<.t  ^'.-j.-iMc  tC'E* 
.»s^<.;  -  Bitiw>&*B  Chklk  Cylinder.  —  lo   :aat 


„ ah»|>e.«fll(tbt»i!lb. ; -, 

uuIalBlUK  IC  iKtUuii,  wclgbl  Bllb^UiXA; 
[UeOT-l— Blactrio  Uffht  fi>r  «  Fl*no.-auOT 

u  a  iiHuI  Uuw  uuuiy  Uitrria  aball  I  waat  In  n 
iH'.iudcHcnt  lauiiH  uf  about  IWu  oaiidle-poWBr  (Bctltia 
uraUuBtalxui  clibt  cauuuutlve  boun  Bt  a  rawdj- 

'[»iMa.]-Iii8'htliiB  TacanmTnbas.— Vliliw 

Igbt  TBCaBmluba.kluili]  faTuur  me  by  atatlBf  kivdV 
OwKWdtlxtniKaitiibibiiuai^biBa,  and  (has  <tiM 


ire,  and  batlrrj  pu«ar  n^uired,  tbrj    woall  |r4 

[Ut'd.l—PorcelAin.— InfonutiDB  ai  toika  bM 
:aboTiiwoBlU|j[cailyubllBe.    Wbat  kiaJ  of  fnM* 

inalu'talnad  t  Alu,  wbal  via;  jud  wbat  klad  it  fUat 
■cd?  i(k<icbolfurii:u.-cveali|.-reMlyBai(«— Bqtintt 
[b«71.]— Oaloriflo  Intanaltiaa.— C^  aBjua  <£ 
-  -■-    ■■•  — — —■  ■■•  •'•-  ^ulpulJaa.  Hlpia* 


■In  hu  piiwiuad  v*vrt 

dOUlltlMl.lMaU  Inot-BUbl.'    u.vu  lu    uu    uu^iM....    -■  — 

w«»Mai-f  your  ri».3»i».i;|iil'«r.— E-jnvo:.:. 

j:»M7J.]  -  H.F.  of  EastDO.— E  a:a=iavj«b:^» 
-StfRiv  "fw  idiiu-.K^i'l^iu-.-.iHi.  St.rt..-iss-afm» 
■bcr  i«nlcula».  .Vu^Ltu-ioIaia-  !tsak:^;aeAiiai# 
HowainItaiT;:wL<:.::'*in>te:f<:i:;'.-::..!j'jB!i:Al 


iMt,  dlThl*  by  il^vi>.    r_a:  :iM 
■•■—  11  d«»  Vi'l^^^'^  s'^^ 

s:4.]-Tba  "Xi 


ibunaNUs^    T.=  ^.l<:r^^rM.^  ^  -.^<-_>i( 
Ik*  fal^w::.;  1  Vjja  txm.\  .k=l  1L3LS    ^  ..=«  f 

:u47i.:  —  Wlmakwrm  Inflncaoa  Xsekia 


^.ud< 


■^-=.?E£ 
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?erf«ot-Tmi»dPI»no.— Th»iitato"Cloek 
lKr>,  lar  anlwcn  M  qucalloD  In  nlMlon  to 
111]  "  Cloot  R«;  "  forthflr  oblLf[fl  bj  aiplHinitig 


Above  tbe  hod  <t  uri :  -  U.  B.  Kodoi 
de  tlien  ire  two  ihipi,  iiidBiitl;  ii 
iip>  Li  Lnacrtbed  :  "  Rodncj  fsr  tnr. 
kouw  ui^tblug  ilbonl  lucb  n  coin  : 
dby  ^Tliif  Itj  hljtori.— B.  C.  J.  N. 
PorainlA. — WLJl  nma  kind  n^tr 


tddrmeJ  to  J.  Fuboe,  lugltj  Hduh,  Dorklnii. 
MO  BLEU  DCCCCLXXV.— BI W.  COITIS. 


ind«T  ohlmiuj 
DeoUnmATl^ 

nm'thii  plicDH  tbs  oook  t— SouinsiTgHUU. 
Defectlva  StQTS.— 1  h>d  srecWd  ivnotlj 
,  all.    »li«  tha 


Teplp^  it  ■rill 


elrnoof  JOft^Hid  tbuBtin 


In  ■  limple  inj  ?— Hibiwiad. 
LnclBen.— Caold  •om*  nkdn  kind]/  gl« 

rfEBraiagtb(DewllihIs>llsdthe''lnctK«i"F 
bnrDR  la  ucIJon  ironld  obllgfr-BEKTLia. 
B«Km-Snrliia  Quary.  -I  not  to  nakstt 
i.  lin.  ban,  iLn.  MTDk^  lUo.  Iituo.    Wl]]  Mm* 
'ninfano  nw  tberiBfat»l»iuidt«iigthairflb» 

Tbe  elgbC  penile]  rodi,  pliioa  lod,  eonniM- 
.ink  ilaix.     Vhiit  dlrtuica  ■lioD]d  thai 
a  cvilndei        "    "     "       "       "    —       " 
esrTng,  t> 


baulngir    WtAt  lM]«ht 

What  length  ud  width  ol  bad- 

iHj  &  uu  the  eoccbtrle  tin.  etroke  7  mint 

witi  Ihli  eoElna  t^a?    Tba  elitiud 

,. .._^j,|j  wvwlll 


'sr^ 


f'.'f- 

••i 

*/« 

a 
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WUt«  to  p]nr  uid  BUta  In  thraa  moraa 

soLcnoa  to  vn. 

WMl:  Blait. 

1.  Kl-K  4  1.  AsjUilIis 

1.  QorXtmiM 

(Ponr  nriitioni.) 

BoLunoR  TO  171. 
What.  Black. 

1.  B  tUea  P  1.  P  tftkai  B  (a 

I.  Q-Br  3.  An^rCklng 

t.  QaiEttutea 

(a)l.  K-K*{») 
1.  Q-K  B  4  (Ob).  41. 

li)  1.  B  takat  F  (;' 
r  Q-q  I  (od).  *«. 

to  I.  BJJ  4 
l.Q-Ktl[iih),Ac 


lelj  good  problem),  Jt^n  B.  H.  0^  J.  J. 
apencA,  A,  A.  K.L«claH{ln»iJioiu  And  rerj  pmtj),  JktoH 
Pilmar,  ud  J.Oogh;  to  Oil,  bj  Juiea  aplUto,  Tommy 
AtUniiimd  A.  BoJni  <k  mi^ltlaant  ptDblamiB  worth/ 
locoeiKir  to  >M}  ;  to  >T4,  bj  a.  W.  ICIddletoB  lod  Jamee 


A.  A.  LlCLUsI.— Wa  tMnk.  nlthongh  tha  meunra  dealt 
aaami  tanrd,  that  /on  oncht  to  liara  i>m«l  Uia  poltioD 

liTing  maralj  tlie  kei  more  to  ■  problam  altbont  tha  plij 
ui  the.Tviatiou,    wa  raaipioaata  jaai  good  wiataea. 
L.  WBILLIT,— Tbuka  for  tha  problem;  It  ehall  ba 


C.  ToxLiNBo:r   (Ooolidala).— 


J.  PUJIEIL— If  1. 


A.  Afpilbie.— Too  baxe  lallKl  to  g]T*  Black  Ui  bvt 
pla/.    Whan  li  the  mat«  U  I.  _— —  or  1.  -^.  t 


TXRH8   OF   SUBSCBIPTION. 

riTiSLl    t>   ASTlSd. 
••.U-tiirNillDnlki  uJ  llL  (K  TwdTi  HdbO^  Fat  TiH  la 
mjajt  of  tha  ITBltad  IbirUiA.    T*i  tki  ITBltad  kaUiT  IJh,  ar 

aBrliXl),'lii.  H-:   u   Hi«   Z^lul,'  ihi   dpi,  >ki  WM 

■.Ki.  jAHuw.qiiisuico.,  •!  Ml,  c:k«tiiU-««Lrui.>- 
IdulilM,  UI  nUiorlMd  u,  TH.1TI  inWiriiiUfMU  for  Ui  SUM 
■uia  Im  Ul>  ENOLUH  HICHlJilL',  •!  Iki  nH  oF  1  laU. 
Ba.  nld.  or  ThlnMq    StaJUafi  r«r  KDnnm,  pOBI  bw.     T^Mpla 

ZIITtV,  II±T.,  IiItL,  uItTIL.  'IIITIIL,  JTt'T  , 
u)II.,bi>iil>liaidDUi,h.<Hk.     rwbM.lt-M. 

tl^bor  •^'toud'i^r^'uiw  ■oon  lu  >al  «t  aULTUi  al  aw 
Wck  DBmbu  <u  »•  hid  ilailT,  prtn  M.  •Mk.Wnlh  ur  took- 
_Un  or  ■•w_coBk or  IM.  ihIi,  ppA  tm  bwi  Oo  oBHioxHH 
litei  aiiBlwrwliiik  utM.  ihC,  w  pM  bw,  (tCt. 


ANSWZBS  TO  COaBBSPOWDEWTS. 

•a*  ^If  ammmUmtim  AimUlK  aiirtimS  tit  liW  8DIT08 

^rikr  BKai.ua  iuaaun<),ui,araitd,  ir.c 

HUfTB  TO  COEEBSPONDEHTa. 
1.  Writ*  on  on*  ilda  ol  tha  »per  DDly.  and  pot  dnwlngi 
foi  UloitntlDni  on  •aEsnta  plaoaa  of  paper.  1.  Pot  Utlea 
u  qoeriet,  and  whan  atawatlBg:  quarlea  pat  tha  nomban 
H  well  ai  tha  title!  of  tha  qneilat  to  whioh  tbe  npUM 
nfat.  i.  Ma  ebarga  li  made  for  luaniiig  lattan,  qaeriaa, 
or  npUei.  *.  Lettoi  or  qtmlM  aakdnc  lor  addreaMt  of 
mannfaotonn  <v  oocnapondaDti.  or  whan  toola  or  othar 
actlelai  oan  bi  porohaaed,  at  ceplie*  (iTliig  loah  infoim- 

Suatloii  iiUnc  for  edncatloiial  or  •dsntlAo  lafamwUoii 
anawand  throiuh  tha  poat.    fl.  Lattan  aant  to  ooira- 
tho  Itlltat,  an  not  forwaidtd, 
-     '      Ln  not  (iTen  to  in- 


%■  Attantlon  la  opeolall/  dnwn  to  hint  Ka  l.  Tbe 
ipaoa  daToCed  to  tatt«^  qaeriaa.  and  npllaa  la  meant  for 
dig  gancnt  lOod,  and  it  Ig  not  fair  (0  Docnpj  It  with  qm*- 
Uooi  fuch  u  an  ladlcaMd  aboTc,  which  an  onlf  of  tnill- 


rhe  followlDg  an  tha  Inltlali,  Ao^ 
to  Wodncada/  OTaning,  Jan.  >0,  ■ 
elaawhata  -■— 


_. . _.   _.    Lelffhton. — ...     ..  ___ 

-e.BotIoaa.-£.H. 

}  E00D9.     (Wa  bare  lomB  Idoa  that  the  engra- 
Irom  whlahyou  laoloae  a  tnoing,  la  oqp/Tlght.    At 
•cpantal/  bj  the  pabllibon  of  Um 
...  .._. — .. ...  ^ijj  benoa, eren apart 
aid  not  ba  lutiled  in 
oathlj  ooonpy  ipaca 


wbaQj  dlapn^ortionata  to  Ita  n  . 
n-drawlng  and  n^afnring  at  Intarrali  ai  tbe  Satoi- 
nian  a/itam  olooad  up  and  basaa  to  Dpen  again  on  the 
alhei  ildB  of  tha  rlngi.)— Ckis.  A.  Pi.LMER,  (Bea 
HlaleNo.4.    If  jon  hart  appliad  looaradTontoen  for 

"  Wanlad"  oolamD,  tboagb  wa  eoapoct  ^e  small 
qoMilltj  I)  the  rail  dllIlDall/.)-CHBiaTiis  Liaos. 
[Wa  mantlonad  /oar  Inranllon  on  p.  in,  No.  VOK.}~ 
L  E.  Pbuut[.CT.  (Tha  BtHj  wa/  tn  know  of  keapuig 
ooala  "Rowing  rod  hot"  la  to  hava  a  good  draught  or  a 
bhut.     loa  UTa  limply  dlacoTond  tha  dafacl  of  alow- 


It  la,  after  a  tima  tha/  an  llowl/  eo 


ill  right. 


-  .  (!(/« 

had  lookad  at  our  'Aitronomloal  HoM*,'  on  p.  IM,  /on 
•oold  baTa  suMnd  Vanni.)— W.  E.  A.  (Three  parta 
aoka,  two  part»pan«Maafai«Bi«aeiA>— A  BUFVEHaB. 
(It  it  hMaHMadfOT  Boma  lima,  battaraaak  the  adTloa 
of  anigeon.)— J.W.L.  ["BltCan''  anpcaptRd  Iran 
■pcclal  racdpea  l  bot  tha  artlolaa  naad  an  aeleotcd  fnm 


pml,  r[Tnaiia  ii  mi  me  mil.  Air  fiomaof  thwamteaped 
in  weak  ■plrlt,  and  a  llttla  »np  la  addad,  and  Uu  tmo- 
tnn  Mtaiiiad.)— T.  A.  (Wa  oannot  form  an/ opinion 
without  nading  Ui«lIB,ud  '  loot  ohaptan  on  alamant- 
ar/  ph/fllaa  whanin  tha  lominllarota  atbar  aaanmea  Ita 
nnnwi  podUao  a*  •  latoml  toma,"  doea  not  nad  Tan 
prmi^gO'P.  S.  (Baa  n.  IIT.  No.  MS.)— 1<  YeiU- 
Ileadeb.  (An/  newiTeudcr  will  proonn  tham  for  /do, 
or  the  lailwny  boohitaU.)— S.  UID  C.  (Tha  ordinarr 
nrinlo'i  rollat  oompoaKlon  la  made  of  (Ina  and  tieacl*. 
Tb»  prmwtiona  Taii— in  anminar,  tib.  Etna  '-  ""- 
tMoTa  (gnan) ;  _ln  wInMr,  Jib.  ^loa  to  lib. 


, thewatar  It  will; 

malt  and  add  tha  tnaol*.  Oljoaiiia  t*  addad  b/  bjdm 
uakan.}— A  BMimiaB.  nj  maaamlna.  See  reoant 
snmban  and  iDdloaa.)— B.  W,  (Tb*  inTormatlon  joa 
nqalnbMbaao  alTanmaii/tlniia.  Than  WMai^!/ 
oallM  aabjastoi^thaotlMr  weak.  S«a  tha  artlolaa  on 
tha  "  Indbrabbar  and  Oattapercha  Indoatijea "  In 
Vail.  XXZL  and  XXXII,  aad  ihn  Indloaa  nnder  bead- 


ha,aad  tbe  rubber  ihould  be  1 
Una.    S.  Copal  Tiralsh,  Proat'i 

ir  gTittaperctiA  Hiacat  would  do. 
eipnai  opLnlone  □(  tha  kind,  lid 


-aUiUUB.  (Va 


(tiee  man/  illnnntloae  Id  n 


lefoond  In  back  Tolanaa  j  1 


J.  BLUB.  (BaTavoBtrl 
Wa  HinHt  not,  tfaooih 
J.  0.    (Tba  ai 


[  oil  a  ooniar  woald  do 

joor  dlitrfiit.)— J.  T. 

lambQti,  and  the  back 

of  Che  faedar  ihonld 

■  Ible  wllhia  the  other 

eoant  repHei  for 

,    dtabla  d&eotloDi 

whan  /ou  Hk  how 

-  "  It  la  neoeaeai/ 

jou    raqaira.1— 

BnarlmentaltTl 

I  lilaa  Is  newj— 


nndar the gnta.    By  ~awaa  rmtt'  n 

Utchenar.    What  an  the  ■"■""^""'  iit  Ibt  throat  of 


ENGLISH  MECHANIC  ASP  'WOELD.  OF  SCIENCE :  No.  1,087. 


JiS.  22,  1S8C. 


1 ;  but  line  l4  prrfmed  by 
•omej— W.  MlhUMKt.  (Tba  biit  laTCntmcuti  then  arc 
Id  bndDOHB  vliiL^h  Lavf;  n  piaetlcAl  ntonopdlyi  owlne 
ta  tmpalitEcin  being  crwtird  b;  Hic  eicc^n  tuiff, 
TliCK  to,  howenr,  uu  lack  u[  a|)1tel  for  thciu :  for  tbv 


Mao  fnqnpnCly  deilt  vlth.  Kn 
Hrhs  LoUii!  nnd  Itt  TJwa"  appcm 
TL)— POKHITET.      (Yiiii    thnuld 

■uneUilng  foe  ron.)-Tosv.    {Sotblug 


IndlccLi^T.  J.  I 
!<1  in  Tol9.  III.  1 

bo  Hblc  to  d 


[■r.)— CON.ITJkST  IIK.III 


\  ot  £4  p' 


iDdilenta]  r:i]Uo««.    lfiidcdgn,]ranoAn  re 
■ometEiDCB;  AmerirBU  lenther  clolll  wn  .iftrn.  <)l 
See  Po«i_Omw  LonJon  Mrertorr-i-ir.  W.Ete: 


■ddnwn.    Bm Hints  Ko.  <  Mii  S.    TUeqoH., 

beqnently  uuwcred— 1»  recently  ■«  ]>.  1SI>,  ^0.  l,u:i.)' 
CIKIL  Dt'MCOHliE.  (We  tbollilo  wliAtwacuilnittbi 
Iccturei,  reTiaed  bj  tbe  sutbon,  lire  pubUlbcd  by  tho  Id 
■Utut<aii.>^Hi.-oo.  (We  aoiwerrd  tbo  question  as  soon  il 
poHlble  OD  p.  391.    11  ii  ImpoHdbla.  en-n  If  it  nrr 

,    (TbBnt.,  bnt  nn 


t,  lltbognipblc  I 
,  No.  MO.  Tliei 
Id  be  pnKtlaol 
■.W.    (hooure 


by  tkiUi^d 
r  tlio  Iiiiid- 


BmF.  (It  1b  a  lili{b-cla«  work,  bat  Bcurcely  IVu-atundiirfl 
textbook  DD'Viidiya.)— JOHN  QLl,!,.  (It  It  appBrcntly 
uthnwttcal.  Ecf  iodlcci  for  >ot(KF3ted  letacdiH;  kIto 
DD  imoklDff  jLDd  alcobollc  boveragei;  and  oonaiilt  a 
.    (Probablj  a  atoptAgt  • 


theiladirymai  iluc 

PTsar.: 

^vr(X^ 

mot  japan  and  « 

of  tlie  actual  Uhd,    Tbo  coudcnsei  In  ouide  up  ofg 

in  duplex  w<>rklii|i.)— Ink.    (Neitber  oil  nor  grciserbui 

tlj{:erlDe.  Add  a  Little  by  d^^reee.  and  joa  will  noon 
nd  the  ouBiitli;  wlilcb  ^Tsa  tlio  best  m^ultB.)  -Lgti- 

T.  R.S.    (Yon  (ppev  to  mnt  H>iiiHI1iliie  lirtlcr  tliaii 

mawbanant  tbc  umc  Uiiiig,  and  fiuiling  ll,woul<i 
ipeedlt;  intiadDce  It  tu  a  CDnimeculal  arll>-lc.  We  baru 
dcwclbed  luUjr  all  tliu  cgptlui;  iiroueaM.-e.  nod  quite 
agzec  Tltli  what  yon  any  of  theiu  \  bub  at  prcacnt  there 
I>iwtblnsbiitt*T.>~T.  lIvnHEii.  (Bccipni  lur all  «ina 
of  writliiv  luka  in  back  Tolumee.  1.  Wuh  tbe  eluleu 
•nt  ot  it  1^  puttlsR  iiitu  a  flna  mualin  \xs,  imiosrsluB  iu 
mter,  uul  tqooeiinf.     Botber   too  ironbleaonr,   uu 

deprived  of  Its  glulvu,)— Cu.   Iti.iiuu]K.    (Vuu  luul 


Uonod.    Hehaiidlacppciiedfi 

omtbeMcohimM 

or  aouir 

Srtlilf 

^^^^. 

0  inch  pbut 

Btap^u 

are  liablu  to  be 

CHAKOZB  TOR  ASTHtTISIHO. 


ons  EXCHANaii  coLuim. 

\t  chargt  for  Exckavfit  ^'oiicii  ii  Sd,  fur  the  liril 
£J  aordi,  aiut  Sd.  fare f try  iiictttdiag  8  tDorJi, 

FiRt-cbU!<  LRat«mTTSDnareiioloi,'Urr>i;tp1ioto- 

OffpTB  reqnemed  In  excliuK  tor  StesI  Trioyole. 

Sv-;i/lI..<S,N«wlioioojl:itn«.Iiiik.  "  '™* 

iDted.  good  laamicli  Hull.  aboaC  £Oft..  also  bitf 


Wanteil.    IiUMot     CablnBt.     SiebaDgo     n    ^ 

.JohnMtonVHrtUifc'Zo-vhrln,"'  11-.   Klcm.  Cbinel.  lo  1 
aH,a>i,Ac;  dl9<nii.:e  <.4>li,-l.\  J.iUEK,  UudllmiH,  Ti 


-  X«nnroo  "  Bicyole  or  Covantrr  "  B/atttry ' 
Bi070ts,    KHd,    bright.      Exchange     for     DrlUInn 


atrlck'a  «— B  o.-p,  DyDftmo*.  e<)nal  tc 
jibsnfB  rDrTatnlnir  T4iJui,'luMiLhfa4i»,ilng]i 

HUcUISttzUtnbequil  tui»w,  cut  £ 


SHd.  Biosrole.  perfect,  bill  binuinga,  and  Uicroaoopt, 
CoTDponod  Slide-Beat  (or  till,  centre  latbe.  perfect 

OKlv«nia*d  Iron  Piping  '  y^'  in>R- 10  inchM 

Envliah  Meabaiiic-' 


isf 

of  Stresm  Tin  Ore  (Caulterlte 

K 

r(ul  ElootPO  Motor.  CbaaUr-a  for 
-Oa™wJ.  >.«liTlll.-MilT,t,  0.k.»lr.tl,E» 

"  Enffllaii  Heohanlc."  i»U  10 


Datker'a  Iikntem  Kaletdoaoope.  in  oaae,  and 
Really  good  Working  Modtl  Horiaontal  Bnrliie. 

Wliat   otFct  or  cicbaoge  bi  Booki  for  "  Imperlkl 

Ei>1endid  Wcikbig  Slodel  HorUontBl  Bnclme.  lin. 
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Splendid   Maeiul   Box, 
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IncaDdeeceat  LIgbt  BrMt«t  Pin,  oU^  ac 
What  olleri  for  ■'  EngllBb  Mfloliaiiio."  ^ 
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tin,  Ii»the,  haU'liorse  Tertical   Enfiiie,  Hacd  Ss. 
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Sun  SlectriQ  Aro  I^mp,  with  atork  at  sum 
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•tockaand  pie»  Ratchet  Brsce,  udTVHKt 

Exendlngly iloUoate  aalTanomatar,  bylpta.£t 

IiDtT   Clarke'a   Btandard     Blamant   OalnM 

.   wild  Magnetic  Bhnnt.  on  Ebonite  itaii:l.iiBl> 


THX  BIXPXHNT  BALB  COLUIH. 

Adttrlittmrntt  antiutrled  in  tkit  ealonol  Ik 

rait  of6d.fi>TtUJInt  18  word;  and  6d,  for  ttin 
luaxeding  8  leordt. 

Motor   Oaetln^.     materlala     for     Bectrlf  BA 

Tariable   Beelatance   Iiio«iid*«aMit  !«■* 

Standard  Ohm,  in  box,  copper  polta,  gisnKK 


ItlD.,  U.;  Ua., 

Write  (or  Klnr.  Mendbam,  and  Oo.*B  laittai 
Bleotrio  Denoi 

_  Mew  Illiiatr»»d  Price 

Fretwork.— Otalogue  of  eTerj  rtqnlalt*,  ' 
bol^ra^  Platea  are  ths  beat  (or  m^fag 


Lathe  Caetln^.  Ac,— &^T.  Taylor""  sJftrS- 
Porapootlvft,  do  you  un<Ientand  ?  -  Knight'*  Eli' 
.'alo.— BiCuaitD  Daemk  aid  ( 
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FRIDAY,  JASUASY  39.  188G. 


AN    INTRODUCTION  TO  SCIENTIFIC 
KNOWLEDOB.' 

AN  introduction  to  scientific  kaowleilgo  ia 
ill  reality  an  introduction  to  it  know- 
ledge iif  ootmnon  things — the  beginning  of 
an  acquaintance  with  Nntnre — the  com- 
tucnotment  of  na  understanding  of  the  iihe- 
nomen.1  we  see  aroaad  us,  which,  perbapa 
becanao  tbey  are  bo  common,  are  called 
"  scientific."  and  in  onr  elementary  schools 
are  considered  to  bo  subjects  outside  the 
ordinary  cuniculum.  The  Germans  and 
the  French,  much  wiser  than  ourgeiv&s,  make 
ft  itudy  of  natural  phenomena  a  principal 
item  in  the  education  of  the  young,  and  the 
resnlt  is  that  the  pupils  of  their  schools,  as 
a  role,  know  more  of  the  world  in  wbich 
they  live  than  the  average  pnpil  of 
tneutaryand  esenof  our  middle-class  schools. 
In  its  English  dre^s  tho  famous  work  of  M. 
Paul  Bert,  which  is  used  in  practically  all 
the  schools  in  Prance,  is  not  perhaps  to  be 
Commended  from  a  type^aptical  point  of 
view,  but  it  is  an  ad mirabla' textbook,  ao  far 
as  the  matter  is  concerned.  Mdme.  Paul 
Bert  is  a  Scotch  lady,  and  in  translating  the 
work  of  her  hasband  has,  so  we  gather  from 
tho  preface,  raodiBod  it  so  aa  to  render  it 
BoiUnle  to  the  re<iniremcnts  of  English 
■chools  without  chauging  the  general  plan. 
Tho  modifieatioit  might  with  advantige  hare 
been  carrii^  still  further,  by  adopting  the 
English  style  of  printing,  and  by  nwking 
the  teacher  still  more  independent  of  the 
questions  and  iimginary  answers  of  the 
pupils,  Still,  taking  the  book  as 
can  say  that  it  ia  aa  admirable  educational 
work,  and  shows  that  M.  Bert  is  a  born 
teacher,  for  few  can  read  these  pages  with- 
ont  loarning  something  they  did  not  know 
before,  or,  knowing  the  facta,  had  but  a 
cloudy  coraprebendion  of  their  meaning. 
The  book  contains  about  ;li>0  pages  of  amoli 
ootaro,  anil  innumerable  illustrationH,  the 
Inttor  figured  separately  in  each  division,  and 
not  remarkable  m  wortis  of  art,  though  as  a 
rule  they  servo  their  purpose.  M.  Bert  starts 
with  natural  history,  and  commences  with 
animals  as  being  more  likely  to  mterest  bis 
pupiLn — children — -than  jilanets  or  st 
a,  way  which  most  be  describud  ai 
he  contrivei  to  convey  an  cnormou*  amount 
of  infunnaticin  in  a  few  i>ages,  and  by  the 
charm  of  his  manner  attracts  and,  as  the 
saying  Lt,  rivets  the  attention  of  his  pupil, 
Tnoa,  aftor  briefly  hketching  the  chief  attri- 
bates  of  animals,  ho  says,  "  Can  wo  crush  a 
fly  V  Oh  yiH,  very  easily,  and  nothing  remains 
but  the  extei'ttd  parta— -tho  skin,  tho  legs, 
and  the  wings.  Could  we  do  the  samo  with 
a  horse  'i  I  know  very  well  that  we  have 
not  in  ourselves  suIKuicnt  strength.  But 
suppose  a  liou-u)  were  to  fall  on  it,  wonld  it 
thereby  be  cru-ihed  and  reduced  to  a  sort  of 
pulp,  as  vm  tho  Rue  of  the  fly  ?  No,  and 
■why  ?  Bueau.-u!  tho  horao  has  inside  its  body 
hard  parti,  Ijoucs  that  cannot  be  crushed, 
whilst  the  lly  haa  none,  nut  even  very  tiny 
ones."  The  iiupil  does  not  forget  this  loaaon  : 
it  is  brought  Ikuiuo  to  his  mind  that  while  the 
fly  and  the  liorae  are  both  animals,  the  latter 
is  ftn  anini^il  tliat  has  bones,  and  has  coiwo- 

akiently  a  ^-keleton.  thus  differing  from  the 
jr.  Further,  if  a  Hy  be  prickeil,  a  colourless 
liquid  cornea  from  the  wound  :  but  if  a  horse 
ia  prioked  blood,  a  curious  rod  liqnid,  flows, 
-Id  Uie  pupil  leama  that  animals  which  have 
iTS  tlw>  blood.    A  step  further  and 
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the  pupil  understands  tliat  he  nbo  is  an 
animal ;  his  interest  is  arou-sed,  and  ho  begiiu 
to  appreciate  the  diflerence  between  verte- 
brate and  invertebrate  animals,  and  is  pre- 
pared to  comprehend  the  distinction  between 
animals  with  bones  and  red  blood,  and  those 
wliicb  have  bones  but  are  obviously  diflerenl 
from  others.  Thence  by  easy  »te]«  tho  [>iipil 
acquires  a  knowledge  of  tho  chitraotcnstics 
of  mammalia,  birds,  reptiles,  amphibians,  and 
fishes,  and  ia  taught  to  remember  that 
although  his  intellectual  faculties  n!|iarate 
him  by  an  immeasumble  dlatanoo  from 
the  monkeys,  so  far  as  bis  body  ia  con- 
cerned ho  possesses  a  great  resemblance  to 
those  denizens  of  the  woods.  We,  however, 
walk  upright  and  stand  erect  on  our  two  legs  : 
we  have  strong  and  yet  delicate  hands,  and 
our  bodies  are  practically  bare  except  tho 
head  and  part  of  the  face.  Some  monkeys  — 
the  orang,  the  chimpaneoe,  and  tho  gorilb, 
which  have  no  tails — endeavour  at  limes  to 
stand  erect  like  a  man  ;  hut,  an  a  rule,  they 
walk  with  both  hands  and  feet,  and  are  thns 
distinguished  as  quadrumana — the  feet  being 
more  like  hands — while  man  belongs  to  the 
bimana,  or  two-handed,  gruu]i  of  animals. 
M.  Bert  devotes  about  a  page  and 
the  bat ;  but  in  that  small  space  contrives  to 
point  out  why  it  belongs  to  tho  mammalia, 
and  cannot  be  reckoned  amongst  the  birds, 
though  it  has  wings,  composed  of  tho  nkiu  of 
the  back  and  breast  sti'etched  out  and  sus- 
tained by  the  prolongation  of  the  finger- 
bones — cerfciinly  a  very  odd  kind  of  wmg. 
Tho  poor  little  creature  is  a  friend  to 
farmers  and  gardeners,  and  doaor 
protected,  according  to  M.  Bort,  who  also  has 
a  good  word  for  the  mole,  which  never  oats 
the  roots  of  plants,  but  swallows  countless 
numbers  of  destructive  larviu  and  worms  that 
live  in  the  earth.  It  will  probably  surprise 
not  a  fow  readers  to  learn  that  [lie  most 
perfect  and  complete  typo  of  i!iu  race 
of  Carnivora — tho  best  organised  for  the 
chase — ia  the  cat,  with  her  sharp,  cutting 
claws,  never  eipo.jed  except  when  re<[uired 
for  use,  and  her  long,  stniii^,  and  pointed 
teeth  with  which  she  hold*  her  prey  firmli 
wliile  others  cut  the  llesh  like  scissoiv.  Tl'i 
tiger  and  tho  lion  are  merely  "  enoi'moc 
cata,"  says  M.  Bort,  and  with  the  help  of 
well-drawn  illustrations  the  reader  is  able 
to  'form  fairly  correct  improssiona  of  the 
various  animals,  though,  as  in  most  other 
works  of  the  kind,  no  scale  is  appundcd. 
few  instances  indications  of  siie  arc  given 
tho  letterpress,  as,  for  instance,  where  the 
t  is  said  to  bo  as  large  as  a  horse,  tho  bison 
krgo  as  an  oi,  tho  giraffe  I8ft.  high,  &c. 
Comiiig  to  birds,  we  find  such  facts  mentioned 
OA  that  nocturnal  birds  of  prey  liavo  a  soft, 
down^  plumage,  which  allows  their  flight  to 
be  quite  noisoToss,  while  parrots  havo  fleshy 
tongues,  which  allow  thorn  to  articulate 
words,  and  toes  turned  two  backwards  and 
two  forwariis,  which  enable  them  to  climb 
with  ease.  Referring  to  the  usefulness  of 
toads,  M.  Bert  says  thatthoy  are  often  cruelly 
and  stupidly  destroyed  ;  but  advises  his 
readers  not  to  touch  them,  as  tho  milky- 
looking  liquid  which  can  bo  made  lu  ooic 
from  tlie  skin  is  "  venom,  luirl  most  perni- 
This  statement  requires  Bome  modi- 
fication, for  there  ia  no  positive  evidence 
that  the  toads  found  in  this  country  are 
,  though  they  come  within  31. 
Bert's  wide-sweeping  statement  that  "  all 
amphibians  havo  more  or  less  venom  in  their 
skin."  Fish,  insects,  worms,  molluscs,  and 
rafliatos  Itavo  each  a  chapter  or  section,  and 
to  give  an  idea  of  tho  .profuHoncKs  with 
which  tho  work  is  illustrated  it  may  bo  mcii- 
tioiioJ  that  there  are  no  fewer  than  'IW 
enijnivings  in  the  dirinion  appropriated  to 
tliu  animal  kingdom,  Tho  vjiaoo  dcvotiil  to 
plants  is  nocoMsarily  more  limitud  ;  but  it 
HUlliccs  to  give  an  insight  into  tho  principles 
of  botany  (vegetable  physiology  is  aoparatoly 
treatud),  and  teaches  such  facts  as  that  tho 
area  occupied  by  pith  in  the  old  trunk  is  no 


greater  than  in  the  young  stem  ;  in  no  case  ■ 
wliatever  does  the  pith  grow  bigger  aa  the' 
tree  grows  older  and  incroMRS  the  number 
of  wood  layers  ;  that  while  apple,  and  other 
trees  with  which  schoolboys  are  familiar 
have  conical  trunks,  bark,  and  hard  wood  in 
the  centre,  palm  trees  have  cylindrical 
trunks  which  never  grow  thicker,  and  are  not 
woody,  though  Iho  threadii  or  fibres  which 
corres(iond  to  tho  wood  of  other  kinds  of 
trees  aro  in  sufficient  numUer  to  enable  the 
stem.'!  to  be  used  as  timber.  In  this 
section  it  may  be  noted  that  a  draw- 
ing of  a  snapdragon  has  been  given  as  a 
sample  of  the  Scrophulariaces,  and  Ilis  been 
labelled  "  foxglove."  Part  III.  treats  of 
Stones  and  soils,  in  which  it  is  clearly 
demonstrated  tiiat  there  arc  two  kinds  of 
stonoi,  those  that  dissolve  in  acids,  giving 
vent  to  gas,  and  those  that  are  not  alVected 
by  actd>.  The  methods  of  burning  chalk  to 
lime  and  gypsum  to  idastor  EU'e  illustrated, 
and  then  we  have  little  eketehee  of  the 
manner  in  which  marl  i^  sproad  on  fields  and 
salt  is  obtained  from  the  evaporation  of  sea- 
water.  "Rocks"  forma  a  section  of  this 
part,  and  a  great  deal  of  useful  information 
ia  conveyed  in  a  few  page:^.  including  notes 
with  illustrations  of  fossils,  F^toue  imple- 
ments, and  sketch-maps  of  England  in  the 
primary  and  in  the  secondary  epouh.  Part 
IV.  commenctis  the  wide  subject  of  Physics, 
and  then  follow  Chemistry,  Animal  and 
Vegetable  Physiology,  which  complete  the 
seven  parts  into  which  the  work  is  divided. 
M.  Bert  makes  the  distinction  between  phy- 
sical and  chemical  erpevimentt — between 
mixtures  and  combinations— very  clear  to  the 
mind  of  tho  pupil  by  snch  simple  experi- 
ments as  dissolving  salt  in  water  and  repro- 
ducing the  cryatate  by  evaporation,  and  by 
dissolving  iron  wire  in  sulphuric  acid  and 
producing  nn  entirely  new  body.  As  a  rule 
the  expei'iments  which  M.  Bert  choosos  can 
bi-  performed  with  the  simplest  [iiateri^ds, 
and  may  be  safely  trusted  to  even  young 
pupils  ;  but  the  work  is  intended  for  the  use 
of  tuuchersi  who,  if  they  grasp  the  principles, 
will  have  little  difficulty  in  devising  a  large 
number  of  "brilliant  experiments"  to  illus- 
trate lectures.  A  piece  of  iron,  one  end  of 
wliich  is  red  hot,  cannot  be  held  with  comfort 
K'cauae  it  is  a  good  conductor,  but  a  short 
liece  of  charcOul,  one  end  of  which  is  incan- 
lescent,  can  be  held  with  ease,  because  it  is  a 
lon-condnctor.  A  piece  of  tinfoil  placed  on 
,  card  and  hold  over  a  lamp  melts,  because 
tho  tin  is  a  good  conductor,  and  absorbs 
tho  heat,  whilst  the  card,  being 
in-conductor,  does  not  keep  enough 
to  take  fire.  The  principles  of  sound,  light, 
electricity,  and  magnetism  are  similarly 
taught  by  some  telling  experiment  ;  but  the 
chapter  on  weight  and  gravitation,  though 
excellent  in  Its  way,  has  no  feature  of  novelty ; 
neither,  perhaps,  has  that  on  chemisit'y  ;  still 
we  should  not  care  to  havo  them  eliminated 
from  the  hook,  which  many  may  consider  to 
contain  too  much.  In  these  days,  however, 
educated  man  should  know  all  the  facts 
detailed  by  M.  Bert,  if  only  to  understand 
why  he  is  the  superior  of  ttie  brute  creation 
around  him.  "  Feeling,"  saj's  M.  Bert^  "c.in 
really  be  said  to  exist  only  when  our  mtolli- 
gence  enters  into  action,  in  order  to  make 
use  of  the  sensitive  powcra  of  our  akin. 
Generally  it  is  with  the  hand  wo  touch  ar 
feel  things.  This  five-armed  compass,  which 
man  alone  possesses,  ia  a  most  marvellous 
instrument,  not  only  with  which  to  grasp 
powerfully  or  handle  delicately,  but  also  to 
give  a  pretty  accurate  idea  of  the  body  it 
touches.  See,  hero  is  an  apiilu.  I  hiy  my  fore- 
arm on  it.  Yon  will  easily  bclievo  that  weie 
I  blindfolded  it  woulil  co-t  me  a  good  deal 
of  time  and  observation  to  ascoruiin,  by 
means  of  feeling  with  tlio  i^kin  of  my  fore- 
arm alone,  that  I  have  to  deal  with  a  rather 
hard;  roundish,  and  polished  body  ;  whilst  t 
should  find  out  all  those  facls  in  an  iiistint 
I  to  take  the  apple  in  my  hand,  because 


440 


ENGLISH  MECHANIC  AND  WORLD  OF   SCIENCE  :   NO.  1,0 


I  wonld  bring  a.  great  many  points  of  its 
BOrface  in  contact  with  my  atin."  It  ia 
neither  the  haad  nor  the  tongne,  says  our 
«nthor,  that  mnkes  man  what  he  ia  :  it  a 
intelligence  and  his  brain.  Queations  priated 
in  the  abapo  of  footnotes  are  appended  to 
maay  of  the  pages,  and  at  the  end  of  each 
BQbjeot  there  la  a  "  Biunnittry,"  with  lista  of 
subjects  for  "compositions,"  which  render 
the  work  suited  to  the  teacher.  Wii  have 
Baid  enoQgh,  we  think,  to  show  that  it  is 
admirably  adapted  to  the  wants  of  yonng 
Bopila,  and  justly  merits  the  title  "First 
Tear  of  Scientific  Knowledge." 


ASTRONOMICAL    NOTES    POE 
FEBRUAIIT,  1886. 
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The  Method  of  finding  the  Sidereal  Time  at 
.Mean  Moon  at  any  other  Station  will  be  fomid 
•on  y.  333. 

.Spots,  tic..  appear  on  the  Snn'a  diac  at  some- 
what lass  frequent  intflrrala. 

Towanls  tiie  end  of  the  month  the  Zodiacal 
Light  may  be  looked  for  after  aunset,  over  that 
part  of  the  hari«>n  beneath  vtiich  ijie  boh  has 
(liaappenred. 

The  Uoon 
Is  Sew  at  3h.  Ifim.  in  the  early  morning  of  the 
4tb,  and  enters  her  First  Quarter  at  2h.  4e-2m. 
k.m.  on  the  12th.  She  will  be  Fnll  at  6b.  15m. 
p.m.  on  the  18th,  and  eat<3r«  her  Lait  Quarter 
«t  6h.  ll'3m.  in  the  eveEing  of  the  2Sth. 


The  Uoon  will  be  in  Conjunction  with  Mer- 
icnry  at  i  p.m.  on  the  2nd  ;  with  Venna  at 
7  p.m.  OQ  the  5th  ;  with  Satnm  at  9  pjn.  on 
-the  Uth  :  with  Mars  at  H  a.m.  on  the  20tb  ; 
.«iid  with  Japiter  at  2  a.m.  on  the  2Ut. 

Sercnry 
b  a  Morning  Star  up  to  the  IBth,  subsequently 
to  which  he  Soatlu  after  the  Snn,  with  which, 
hiawerer,  he  does  not  come  into  Superior  Con- 
itmation  until  i  p.m.  on  the  24th.     He  is  very 
badly  plaoed  for  the  observer  during  the  ei  ' ' 
month — at  the  beginoiag  of  it  from  hie 
■iderable  South  Declination,  and  later  on  from 
hia    proximity    to    the     Sun.      His   aagulai 
diameter    varies     imperceptibly    from    u'    on 
Fshruarj  Ixt  to  4'S"  by  the  7th,  regaining  the 
0-2"  by  the  S-ith  again. 


Oconltattona  of  (and  a,  a 


10  IB.A.C.  741 
12  '48  Tauri 
y  Tanri 
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£8 
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^1 
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^ 

i^ 
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Dark 
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Dark 
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Dark 

S9 
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Bright 

282 

Dark 

53 

t2  25ajn. 

Bright 

311 

Dark 
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lfi4 

2  34    „ 

Bright 

235 

Dark 

95 

130 

13  59    „ 

Bright 

266 

Dark 

93 

3  21    „ 

Bright 

2.i9 

Bright 

54 

87 

4  43    „ 

Bright 

27 

23 

2    0    „ 

Dark 

,285 

Bright 

109 

72 

lU  23  p.m 

Dark 

210 

Bright 

19 

51 

6  34  a.m 

Bright 

352 

325 

130    „ 

DaA 

323 

343 

313 

Jnpitar'a  BBteUltoa. 


SS 


'  Si 


Eo  Eclipse  ;  Oo  Oconltation  ;  Tr  Transit  of  Satellite  ;  Sh  Transit  of  Shadow  ;  D  Diuppea^ 
ance ;  R  Reappearance^  I  Ingress;  E  Egreaa.  The  printing  of  a  phenomenon  in  italie* 
indicates  that  its  liaibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight,  at 
from  Jnpiter's  proximity  to  the  horizon, 


Approximate  Tlmea  of  the  C 


C  Suatem  Blonsationa  of  Satnm'a  7iv«  Inner 


II 

Bight 
A4cenBion 

Deolinatioft 

South. 

Souths. 

h.      m. 

.       ., 

1 

19     56-4 

11    lO-l  a.iii. 

6 

30     50'4 

11    23'6    „ 

18     65-0 

11     37-6    „ 

21     37'6 

10    24-0 

11     52-0     „ 

21 

22     190 

13    35-9 

0       GTp.m. 

2U 

22    46-S 

9    3S-3 

0    21-7    ,. 

Henoe  it  will  be  seen  tha^  starting  from  i 


Mimas 
Tethya 
Enceladua 


10-8  p.m      11 


Tethys 

Enoeladua 
Mimas 

Tethya 
Mimas 

Enceladns 
Tethys 

EnoeladuB 
Tethya 
Rhea 
BooeladuB 


Hnceladua 
Mimaa 

Shea 

Mimas      > 
Enceladna 
Tethya 
Tetbys 


point  on  the  oonfinea  of  Sagittarius  and  Capri- 


tw  in  ooDJuncCion  with  Tenos. 


approaching  an  y  very  oon- 1 7  o'oloak  on  the  evaniag  o 
on  the  19tli  he  will  |  In  Inferior  Conjnnolicin 
tiioe  she  will  be  WMM 
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six  London,  and  mBDf  prOTinciitl,  water 
oompuiiea :  it'  iua  been  severel;  tested'  uid 
oommende  itself  to  all  hoTueholdera  who  have 
Iiad  experieooe  of  tine  Trades  of  the  old- 
'  fuMoned  level jtnd  ball  Talvea. 


THE    ROBmSON    PATERT    HOT-AIB 

WHEN  notiaing  the  Eng:meermg  and 
Metal  Trades  Exhibition  in  No.  966  we 
'1)riefl7  mentioneda  new  hot-air  engine  worked 
bj  gas,  and  ae  the  sabject  bos  recently  attracted 
some  attention  iii  onr  oolomOB,  we  give  two 
Motional  Tiewa  of  the  latest  form  of  tlie  Robin- 
MQ  engine,  as  mannfactorsd  ^j  Hesars. 
Bobiason,  of  Albert-street,  Manchester.  The 
illastrationB  show  the  engine  in  sections  taken 
at  right  angles  to  one  another,  and  the  letters 
represent  similar  parta  in  eacfi.  A  il  the 
c/linder  snrTonndad  at  one  portion  of  its  lenfftb 
bj  a  water-iaoket  A,',  and  fitted  at  the  other 
portion  with  a  liner  A>  of  non-oondtiotlag 
material,  to  prevent  tiie  heat  being  transmitted 
too  readilj  to  the  oater  shell,  and  also  to  ant 
«lf  Uie  heater  B  from  the  cooled  or  npper  p«ut 
ef  die  ejlinder.  O  is  the  oMinnej  shown  In 
prcqioctioQate  siie,  and  G'  is  aa  onter  caiing 
Terming  a  ipaoe  commnnicating  with  O' — a 
-sort  of  "  fiiebos  "  lined  with  a  non-oondnctor. 


a  Bonsen  homer,  which  can  be  withdrawn 
for  lighting,  and  which  is  anpplied  with  hot  air 
from  the  casing  0',  and  the  firebox  6'.  The 
working  piston  C  i»  connected  to  the  otank-pin 
£■  b;  rod  E,  and  the  regenerator  F  to  crank- 
pin  E' ;  the  crank  having  a  doable  throw,  as 
will  be  seen.  When  the  engine  is  atorted,  the 
regenerator  F  ia  moved  from  the  hot  part  of  the 
cylinder,  and  the  air  passes  throngh  it  and 
over  the  heater  B,  whi»di  at  onoe  increaaes  ita 
temperature,  and  canaea  it  to  expand,  thna 
driving  the  working  piston  C  opwarda.  By  the 
motion  of  the  crank  the  regenerator  F  is  driven 
downwarda,  and  the  air  in  passing  through 
gives  np  some  of  its  heat  to  the  regenerator, 
and  then  becomes  cooled  in  the  npper  part  oi 
the  cylinder,  prodnoing  a  partial  vaonnm,  into 


which  the  working  piston  C  desoends  in 
readiness  for  another  atroke.  The  engine  roiia 
steadily,  with  little  nolae,  and  ia  ooatroUed  fay 
the  governor  B.  A  one-man  engine,  mining 
normally  at  270  revolntiona,  oocti  aboat »  half- 
penny per  hour  lor  gai ;  while   ft  two-mw 


engine  bnming  coke  or  coal  n^It  cost 
penny  a  day,  according  to  the  price  < 


fnel  in  the  locality. 


FLSXIBLE-BAGE  HACK  & 

AN  improved  method  of  t«m]ie 
saws,  patented  by  H.  G,  Thoi 
Sons,  of  New  Haven,  Conn,,  has  ena 
to  prodooe  an  article  which  will  be 
by  all  meclutnics — viz.,  a  hock  saw 
catting  throagh  iron  or  steel.  n.nd 
bent,  as  shown  in  the  illustration 
breaking,  Messra.  Chiircbitl  nnd  Co. 
street,  Finsbury,  are  introducing  tt 
which  are  made  in  three  grade^^ — i.e., 


wronght  and 
iron  tnbing ; 
chief  points  i 
perfection  in 
teeth  are  of  tbe 
■ible  to  break  the 
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mck  of  the  bludo  ia.  in  fact,  quite  xoft, 
le  saw  can  bebentdonblcand  straightened 
.-Bin  in  the  fingers  without  injury.  The 
1  are  Sin.  long',  bat  they  can  be  easily 
to  anuller  frames,  as,  the  metal  being 
mother  hole  is  easily  drilled. 


[FB0V2D  WINQ  COHPASBSB. 
lANDSOMELT  got  up  oatalogne  of  tools 
and  appliances,  together  with  cabinet- 
anndiy  and  hardware,  has  just  been  issaed 
Helhnish  and  Sona,  of  Fett«r-lane,  E.G., 
ill  be  fOBnd  useful  by  both  profMuonalB 
nateon.    The  modern  itylec  of  uwb  are 


with   fino  adj 


re  re,  until  qi 


be  again  divided  int 


0( 


ind  those  nhich 
movablt  nose  pieces,  those   ot 

quite  recently,  the  nnly  (ffieiBnl 
The  Mtion  of  the  scrow  wa*  slowed  dc)»-n  by 

in  HeaiTs,  Powell  sud  LcsJand'a  fnnn  grcst  e(«sdi- 
ness  is  obtained  by  the  mesiu  employed  in  the 
fitting  of  the  movable  ncwepiooe  in  the  body.  The 
other  model,  whioh  bos  raoeived  such  a  Isjgt 
unouat  of  nnmcritod  praitc,  groatly  injaring  the 
caoie  ol  mienMCOpy.  is  the  Jaeluon  Lister.  1 
never  aaw  one  of  these  models,  with  the  ahonun- 
able  aide-lerer  fine  sdjnstmfnt,  that  nu  capable 
)f  properly  toonssiti^   a  ^in.  o,g.    of    Ml'.    This 


microtoope   bod   i 


nings  for    about  30  yea; 


«ired  . 


introduced  a  greater  evil  than  that  longbt  ti. 
etired.  It  was  Swift  who  first  put  a  practical  £ 
adjustment  to  the  Jackson  Lister  microseope,  a 
it  was  my  privilege  to  exhibit  tu  the  clab  one 
the  first  made.  But  whit  we  are  more  imn 
diately  interested  in   at  this  present  time   is  I 


n-planes,  and  several  of  t 
s  American  devioes  will  attract  a. 
i  will  also  the  neW  chisel  and  plane-^ 
r,  for  holding  the  toal  at  the  right  angle 
grindstone.  The  amat«ur  oarver  and 
t-catt«r  will  find  that  their  wante  have 
■oked  after,  and  so  will  the  turner  and 
leml  engineer.  As  a  speoimen  of  a  Dsefnl 
lich  MelhaiBh  and  Sou  aielntrodaoing,  we 
ite  a  oheap  wins  oompua  mads  ationcly 
1,  with,  aa-will  M  Men.  a nokand  pinion 
ftinglJieleg,lMndM  uis  lunialietiorew. 
«rB  and  joiners  are  not  the  only  workeri 
ill  appreciate  this  improvement,  which 
I  the  distance  aywrt  of  the  legs  to  be 
id  at  once  with  the  greati^t  nicety,  and 
.tthe  annoyance  experienced  ^T  hen  rather 
inted  compasses  move  half  an  inch  instead 
sixty-fourth  or  so  which  was  required. 
tttlogne  occnpiea  nearly  281)  pages,  and 
of  illnstrationa  of  articles  of  ntility  and 
ty,  sach  as  mechanics  of  the  Grst  quarter 
century  never  dreamt  at. 


BEV.  JAMES  CAMPBELLS  PmE 
ADjnSTMEMT.V. 

VB  mueh  pleasure,  on  behalf  of  my  friend, 
Bev.  James  Campbell,  in  bringing  before 
invention  of  his,  which,  I  feel  sure,  will 
o  be  a  nermanent  benefit  to  microscopy, 
-eutioD  relates  to  that  mo«t  important  part 
in»trnmeQt~vii_  the  fine  adjmtiaent. 
describing  it,  permit  me  tor  just  a  moment 
t  yoBT  attcation  tu  thoee  already  in  use.  It 
asked  to  classify  microeoopes.  I  should  do 


dy  be 


Choi 


'  two  claiies  would  obviODsly 
c  adjostmenta,  and  those  witnt 
fioe  adjostmei  ' 


adjostmenta 
jr  that  we  ma 

e   often  a. 


rx>soope,     ..    .  _ 

*      better  itutiiunei 

■   luMi  ooane  and  fine  adJDatmento,  and 

a         -•  doable  the  mon^.    Uiorosoopea 


mrse  adjust- 
lost  of  those 


other  cdau  of  miorosoapee — via.,  tboic  wliicb 
□0  movable  ooaepieoef .  This  forms,  as  you  know, 
by  far  the  largest  dass  of  microscupes,  for  it  in- 
cludes those  of  Hartnaeh,  Leitt,  Keiohett, 
Siebert,  Zeiss,  Ad„  on  the  Continent;  and  those 
nailed  students',  college,  dc„  over  here,  it  is  to 
this  close  that  Mr.  Csmpbetl's  fine  adjustment  is 
particuJarly  suitable.  In  a  word,  it  bat  done  for 
this  class  what  Swift  has  doao  fur  the  Jack- 
son Liater.  The  difficulty  with  this  cl^us  bu  been 
that  if  you  have  a  direct^acting  screw  with  its  thread 
fine  enough  to  give  you  a  aulBcicntly  slow  move- 
ment ;  then  the  screw  will  be  found  too  weak 
to  itand  the  wear  and  tear.  On  tbe  other  hand,  if 
it  is  strong  enough  to  stand  the  wear  and  tear,  the 
screw  will  have  1^  tie  too  quiok.  Speaking  tor 
oiyaeif.  I  have  never  seen  a  njicroscope  with   a 

in  iU  action  tu  work  a  lena  uf  N.A,  I'!5  in  what  I 
ahould  term  an  efficient  manner.  The  Rev.  James 
Campbell   has  overcome   these    difficolties  by  an 

' ition    whioh  is,  ai  the  aamo  time,   very  in- 

uB  and  extremely  simple.  So  aimple  ie  it 
it  will  not  interfere  with  existing  arrange- 
I ;  it  onght  not  to  entail  any  additional 
ISC  when  pat  into  a  new  microscope,  and  it 
ouirht  to  cost  s  mere  trifle  to  adapt  it  to  an  old 
DC,  Mr.  Campbell'a  fine  adjustment  consists  in 
Dtting  two  diSecent  threads  on  tbe  direct-acting 
;rew.  Let  D  represent  the  direct-acting  screw, 
with  the  upper  part  S  having  32  threads  to  the 
inch  cut  on  it,  the  lower  part  T  baving  30  threads 
to  tbc  incb.    Then,   if   B  represenle  the   opright 


pQlar  of'the  microscope,  it  is  evident,  if  the  acrew 
la  turoed  30  revolutions  from  left  to  right,  it  will 
advance  lin.  into  the  pillar.  But  the  cap  II, 
which  is  faatened  to  the  body  of  tbe  micruscope,  is 
raised  as  the  screw  ia  turned.  It  would  require 
112  revulutiona,  however,  to  raise  it  lin.;  but 
as  the  screw  has  only  been  turned  30  revolu- 
tions, the  body  has  only  been  raised  j;in.  The 
combined  effect,  therefore,  uf  giving  the  line 
adjuatmect  screw  80  revolutions,  is  to  lower  the 

quite  slow  enough  for  any  purpose.  Betn-een  H 
and  B  there  is  ploceil  tbc  usual  spiral  spring.  If 
^1  threads  instead  of  32  were  given  to  the  nppei 
screw,  the  speed  would  be  halved,  or  one  revolution 
of  the  screw  would  be  equal  to  nigin.  A  very  oon- 
venient  form  for  student's  microscopes  woqld  be 
20  and  25  threads,  which  would  give  .Ijin.  of  move- 
ment for  each  revolution  of  the  acrew.  You  will 
see,  tJieretore,  that  any  desired  speed  con  be  ob- 
tained, and  that  l«o  with  strong  screws  having 
coarse  threads.  I  am  sure  yon  will  all  admire  the 
simplicity  of  design,  esiwcially  the  small  alten- 
Uons  required  to  adapt  it  to  existing  models,  and 
accord  a  hearty  vot«  of  tbsnks  to  its   ingeniouF^ 


THIEBAUT'8     ITEW     QELATINO- 
BROHIDE  PROCESS.* 

WE  have  to  bring  before  your  notice  this 
evening  a  new  gelatino-bromide  process 
brought  out  by  M.  Thicbaut,  of  Paris.  The  chief 
diflerenue  between  this  emulsion  «nd  others  in  the 
market  lies  in  the  fact  that  it  is  apread  on  card- 
board ;  the  cardboard  is  first  enameUed,  which 
cualjlcs  emulsion  to  be  spread  over  it  evenly,  and 
to  adhere  thereto  with  sufficient  tenacity  to  ei-"-'- 
it  to  bear  tbe  ordinair  processes  uf  expo 
development,  fixing, 'and  washing  w'" 
After  these  prooeast- ■--■■- ' 


„ through,  the 

the  cardboard  can  be 
detached  therefromV  and  the  pbulograph  is  then 
left  on  a  clean,  perfectly  transparent,  and  tongh 

sheet  of  gelatine,  from  whif"-  ----' '  "  '"'— 

from  either  side.  Thus  th 
chance  of  breaking,  and  impi 
a  process  in  wl  ' 


I  weight  of  glass  the 
aporf eclions  arising  from 
er  base  ba?  to  be  made 

^ _.     M.  Tbiebaufs  Pellicular 

cards,  with  wiiieh  we  experimented,  were  kindly 
handed  to  ns  for  this  purpose  by  Messrs,  Watson  and 
HoQs,  of  313  High  Holbom,  from  whom  they  can  be 
procured.  We  find  them  very  light  to  work  as 
compaied  with  glass ;  that  tbey  are  rapid  in  action 
(as  rapid  as  ordinary  commercial  plates),  and  that 
fur  transparency  and  eharpuesa  tbe  pictures  which 
we  produced  were  all  thiLt  could  be  deeiied,  Tbe 
Pellicular  cards  being  stifi  can  be  placed  in  the 


too  strong  pressure  by  tbe  springs,  M.  ThiAant 
claims  for  Ibem  the  advant.ige  that  100  cards  weigh 
ame,  and  are  about  the  same  rotnme,  as  one 
.t  glass  plates,  wbilit  a  negative,  when  ones 
detached  from  the  card,  weighs  almost  nothing 
(a  U4  by  4j  neg,  film  weighs  when  detached  20 
graias).  We  hand  round  for  inspection  a  piece  of 
lamclled  cardboard  ready  for  the  emulsion,  also 
>mc  transparencies  and  negatives  that  have  been 
ilached.  The  process  wo  adopted  was  as  foilowi : 
After  exposure  ne  placed  the  card  in  on  ordinary 
pyrugollic  developer  made  up  with  sulphite  A 
soda  (four  grains  of  sulphite  to  one  of  pyro), 
nentrulised  with  oitiio  aqid,  tbe  ammonia  Bolntint 
being  made  up  of  loa.  of  ammonia  to  2oa.  of  water, 
with  liign.  of  bromide  added,  or  practically  one- 
~1xth  proportion  of  bromide  to  ammonia.  The 
evelopment  proceeds  slowly  but  with  great 
^gtdarity,  and  the  ahadowa  remain  remarkably 
clean ;  it  ia  necessary  to  exercise  patience  in 
':)pme[it  if  density  is  required,  and  to  bear  in 
tJie  fact  that  the  pictnre  by  rcHected  light 
looks  very  much  denser  than  it-  turns  out  to  oe 
when  detached;  judgment  in  this  respcet  is  not 
■•■"-iult,  but  a  few   trials  will    be    necessary  to 

-e  snccesa.     It  must  be  remembered  that  the 

opacity  uf  the  card  support  absolutely  prevents 
—  camiostion  of  tbe  film  by  transmitted  light, 
development  and  well  rinsing  in  water,  we 
placed  the  card,  with  the  film  thereon,  in  a 
saturated  solution  of  alnm,  made  by  dissolving 
ordinary  powdered  almn  in  boiling  water,  and  then 
allowing  the  solution  to  cool.  After  leaving  the 
card  wiui  the  emulsion  still  on  in  the  alum  bath 
tor  10  or  15  minutes,  we  thoroughly  rinsed  tbeeard 
igoin  and  waahed  in  two  or  three  changes  of 
and  we  then  placed  the  negative  m  the 
,  solution,  face  dowuwnrda,  as  the  cardboard 
has  a  tendenay  to  float  and  to  curl  up  diagonally, 
'  laving  the  two  opposite  comers  uncovered  by  the 
ilution.  We  need  the  urdinan  hypo  solution, 
with  n  little  chloride  of  gold  added  (1  gr,) ;  the 
fixing  proceeded  very  slowly,  and  it  was  nut  safe  to 
remuve  the  card  from  the  fixing  eolntion  for  half 
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an  hour.  OiireniDViilfmin  tbc  hypo  tre  alripped 
tho  filui  fnun  U"  <.'».n1  eupport.  This  woe  easilr 
diine  by  poasin:;  k  knifo  uniicr  uno  comer  of  the 
waa  easily  dabiched  by 


tongfa.  and  cnn  be  hajuU«l  wiChuat  feat  of  tearing. 
After  (Irtacluiiont  tho  tilm   itumciUiibely  enlarges 

Salniut  rtim-fgurtfa  in  length  cincl  lirciulrJi.  Aftor 
IB  dEbauliin;.  wc  iilacud  Ilia  film  JRUUediately  in 
iratcr.  in  tiuc  riil  uf  tho  liyiw;  tbia  ve  fuuuJ 
iruhecl  out  lU'ira  rapiJlv  tSon  in  thu  case  u£  a 
plate,  BH  tlio  water  was  ahlD  to  got  at  both  aidea  uf 
tbi  lilni  at  nact.  After  naahing,  tht  Him  was 
placed  In  nicthylatcd  spirit  for  abunt   Ij  miuatsB. 


;    tbi= 


triginnl  siie.    On  Uking  the 
niro  oni  'ir  inc>  'pirii.  we  cnrehilly  planed  it  on  a 

with  a  alien  >i£  izleaa  Uniting  paper.  paieinK  Che 
hand  liver  ibis  with  n  gentle  pressure,  sv  as  to  leave 
tho  Rim  an  thf  db<ini[ii  ipiCe  Hat  and  free  from  air 
bnbblrd.  The  iiliiiwas  than  left  to  dry  EpuntancuiUily, 
and  when  dry  vr;i!^niri|ipEd  oil  the  cbiinite  in  the 
Unie  way  ai  it  hmi  huen  before  stripped  oif  the 
oanlbiiiird  'ii|i>iiirt.  the  result  btin^  that  the 
Drgiitire!!  and  rriinepareniHes  worn  left  in  the  per- 
footlj-  flat  uun^Iition  in  whiah  wc  pluco  lliom  l>efore 
7011  to-night, 

Wc  ndiiptciiths  procedure  above  described,  in  the 
_i —         ,■  —  = twins  from  the  invcnt.ir. 


.e  vrp  liavD  sim 
1  in  the  iiiTculu. 


Development. 

This  is  doDt'  I'itiier  by  u^Alate  or  pyro^llic 
in  accurdnnc^  with  the  known  proeeeHes  repeatud 
lieruaf  ter.  P<  luc  the  developing  liquid,  which  muiit 
lie  prei'arcil  in  a  urailuattKi  glaBE  meaaurc  before- 
hand, over  t)i';  '.'ani.  Tho  wliite  ur  bright  part^  of 
tiio  neeativ-:  enable  the  operator  tu  watch  the  pm- 
gteas  or  the  dcvelopnient,  which  rnurt  be  allowed 
to  g*  uu  Irui^  >!tiou);h,  bccauao  ni  the  groat  Cranf- 
pareiicy  uf  tlii'  tllm.  After  having  punrcd  baeli: 
tfaf    duvelogiing    liquiil,   without    rumoi 


card  immediately  after  fixing.  (3]  After  washing 
wc  intruduecd  the  spirit  bath,  whioh  is  not 
inggeated  by  M.  Thiu^iBUt.  (i)  Wo  dried  the 
Sim  by  itself  on  an  ebonite  plate  instead  of  on  a 
board  with  blotting  paper,  and  with  the  cardboard 
backing  still  attached.  In  our  opinion  distinct 
advantages  were  obtained  by  the  course  we  adopted. 

tags  to  avoid  mixing  alum  with  the  hypo  bath,  and 
use  an  independent  bath  for  the  alum,  as  by  this 
nne  and  by  washing  the  film  after  it  leavua  the 
_am  bath,  and  before  it  goes  into  the  fixing,  tho 
chance  of  liberating  free  solphar  is  leasoned.  In 
tho  soDond  jilace,  there  is  a  dutiuct  gain  by  dirtach- 
'  ig  the  film  immediately  after  nxing,  as  it  U 
ifficult  le  get  the  hypo  ont  of  the  eardboard,  and 
I  make  the  film  safe ;  if  the  film  and  tho  card- 
oard  are  washed  together,  the  Imio  moat  he 
ctracted  from  both,  wbereas  if  the  film  is  washed 
by  itself  in  a  detached  state,  the  water  acting  on 
both  sides  of  the  film  takes  ont  the  soda  more 
<|uickly  and  thoroughly,  and  tho  cudboard  having 
been  got  rid  uf  all  riaks  attaching  thereto  are  dis- 
potcd  of.  Ko  doubt  M.  Thidbant's  object  in  re- 
'  "~inc  the  (^'latino  on  the  card  until  all  operation  a 
B  been  bnichcd,  and  the  ne^tive  driod,  ia  to 
avoid  the  enlargement  of  the  film,  which  takee 
iIbuc  when  the  aim  ia  dolAchtd  in  a  wotatate; 
int,  inasmuch  as  by  placing  the  detached  film  in 
ipirit  the  gelatine  is  reduced  to  its  original  siie. 
and  the  apontaneoua  drying  it  greatly  aceolerated, 
"ned  to  think  our  aj-atom  of  manipula- 
tban  that  suggested  by  the  inventor. 
Our  fiinrtb  departure  from  M,  Thifliaufa  in- 
tinctions — viz.,  drying  the  film  after  it  comes  ont 
if  the  spirit  b,-ith  unia  plate  of  ebonite — ia  a  dia- 
linct  gain,  as  both  rapidity  in  drying  and  nu 
mproved  beauty  in  thu  snrfncc  are  obtaiuod.  We 
lave  now  told  yon  all  we  know  nbont  the  "new 
canlliuanl  etripping  emulsion''  prucesa;  it  baa 
only  jiist  been  brought  before  our 
havehftil  great  difficulty  in  giving  ii 


-changed  eatv 


bieh  nhonld  be 
A.  ]'a! 


Water 

Carbonats  uf  potash  .... 
Holphitu  of  s.i<Ia 

Sl)LL-THI> 

Water 

Pynigiillir  auid 

Hnlpbite ..(  soda 

Citric  Hcid 

Uix  an  eijnal  '(iiantily  Solution  A  with  ijolution 
,  and  place  tl:e  card  in  the  mixture 

FElillDLS  n^ALATK  DEVEI 


Koiitral  uxulade  of  potash J(ii| 

Bromide  uf  potaaaium   ;l 

(To  be  filtered.) 

SOUjTIOS   B. 

Warm  water 500 

Ordinary  ferrous  sulphate 200 

After  Bolutiun  add  :icc.  of  sulphnric  acid  in  ordi 

^x  8occ"of  Solution  A  with  ■JOoo.Nulnlion  D. 
Thia  dcvcbiper   may   bo    used  for   developing 
snoccaaivoly  two  or  thrpc  negatives. 

Fixing. 

Place  the  c.ird  in  tho  fixing  bath,  tnlcing 
that 'the  image  bo  turned  downwania.  It  reniiirea 
about  half  so  hour  ii|  order  that  tho  operation  bi 
well  done.  Several  iiogatives  can  be  fixed  in  the 
tame  bath  provided  there  be  liquid  cnongb.  Aftor 
this,  two  hours  of  washing  are  sufficient,  during 
which  tho  water  fhould  be  changed  thrte  or  four 
timoa.  Tho  following"  formula  should  be  strictly 
observed  :—W.irm  water,  bypoBulphito  of  soda 
ordinary  pulvc ri.u'd  alum  ;  let  thia  solution  aettli 
for  several  hours,  and  then  filter  it. 

Thia  optriition  ia  very  simple.  After  having 
oleaned  the  surface  uf  the  film  with  a  piece  of  v  - 
outhm,  dry  it  hevi'ral  times  between  sheets 
blotting  paper,  .iiiil  then  fix  it  firmly  on  a  board  by 
moans  of  four  >jr  hix  pina,  Che  imago  being  turned 
of  blotting  paper.     It  is  only  after 


being  complelcly  liry  (Mw  •>  rrrg  imparlant)  tin.. 
the  gclatino  lihu  can  be  detached  from  the  card  by 
raising  it    at  one  comor,   and   round   the  edgof 

Geviously  beiii;  csretul  to  temova  the  holes  madi 
'  the  pins.  It  will  be  obaen,-ed  that  in  our  ex 
peiiments  with  M.  Thieliaut's  caidu  we  differed 
materially  froia  the  process  he  deacribea  in  funr 

Cticular*.      (!)  We  placed  the  cards  in  an  alum 
h  before  fixing,  and  did  not  mix  alum  with  oat 
hypo  hath,     (i)  Wo  detaehed  tho  film  from  tho 


r  Uei-ei 


1  thia  clim 


otioc,  and  wo 
a  fair  trial, 


lur  cxjierinicnts 
■hieSy  conducted  by  artifieial  light ;  we  have  not', 
huwever,  Kpuilt  a  ainglo  sheet  that  we  hare  tried, 
and  althuiigb  wc  know  that  wo  eonld  have  obtained 
mneh  belter  resalts  if  we  bad  bad  sommur  weather, 
we  feel  sure  that  those  rurds  will  tnm  ont  a  great 
boon  to  the  traveller,  and  when  enamelled   paper 

itintiuus  banils  is  substitntnl  for  the  card- 
board, tlie  KaKtmnn  and  allied  processes  will  be 

Irne  if  nut  suqia'swl,  for  tho  transparcn ' 

the  puro  gelatine  ii  so  great  tliat  one  hi 
imngmes  it  can  he  beaten.  In  conclusion 
adviBQ  onr  friends  to  try  aomo  of  M.  Thiv'b 
cards,  and  wc  shall  hope  to  hear  from  ihei 
aODie  futnni  oeeisian,  that  they  have  bci 
plcaani  with  tlicui  as  we  have  bcon. 


SCIENTIFIC  SOCIETIES. 

aOTAL  METBOEOLOGICAL  SOCIBn. 

THE  annual  general  meeting  of  thia  swieiyvi' 
held  on  Wednesday  evening,  the  3«th  m'-^% 
.  the  Institution  of  Civil  Engineers,  Mr,  R.  H. 
!ott,  F.R.8..  president,  in  the  chair. 
The  Secretary  read    the   reiKirt  ot  the  Connci!. 
which  stated  that  the  past  ye.ir   had   been  on- ui 
great  activity,  as  the  eight  commitleea  which  hj 
been  appointed  had  met  frerjurutly,  and  had  do::; 
inch  for  the  advancement  of  meleorulogr.    Tit 
umber  of  Fellows    on    the    roll   of   the  soc>;!i 
i537. 
The  President  (Mr.  R.  H.  Scott)  in  his  addnii. 
said:  "That  a«  he  had  treated  of   Land  Climiu- 
logy  in  his  previous    address,    ho  proposed  to  iaj 
viax  Marine  Climatology  on   the  preaent  •fxul.t.     • 
he  subject  at  thu  imint  whcri;     ' 
paper,  "  Remarks  on  the  Prth^: 
Condition  of    Maritime  Metoorultigy."  printw  c 
the    Society's    Uaarierly    Jouru-il    iiii    I*7S.     Hr 
crated  the  varions  investigations  which  LI 

.mnoonced  to  be  in  progro-s  »t  that  ditt.  Jst 

apecified  the  several  outc-tmes  i.f  these  inijni::ii 
which  had  seea  the  light  during  the  t>Q  yutv 
The  -'Meteorological  Charts  for  the  Ocfu  D> 
cict  Adjacent  to  the  Cap*  of  Good  Hupt.''pi]V 
ished  by  the  Meteoiological  Office  in  l"-ii»if 
jrat  noticed,  and  the  methods  ul  "weishani' 
observations  of  wind,  Ac,  employed  in  liiJit 
enssion  were  fnlly  explained,  aa  well  as  the  mii 
of  representation  of  liarometrical  result*.  II- 
'■Charts  Showing  the  Surface  Temperitnre^pf  ii 
Atlantic,  Indian,  and  Pucific  Oceans"  pnhL^ 
in  1884,  and  those  of  barometrioaJ  pre^inrr.  n<j*E 
the  enpaver's  hands,  were  next  noticed,  and  itw 
announced  that  the  Meteondogical  Coanrii  iti 
decided  to  undertake  the  issue  of  munthlr  car-^ 
charts  for  tho  entire  sea  surface.  The  wind  r!icu 
iinbliahed  hy  the  late  Lieut.  Branlt,  uf  the  Fran 
^avy,  were  next  described,  with  an  eipreasucd 
the  profound  regret  with  which  the  intdlignn^ 
his  prenuttUTC  death  in  August  last  hid  bn 
ceoeived  by  all  meteoroloaints.  The  wind  elm 
and  prcasore  tables  iuued  by  the  MeteoniifJ 
Institute  of  the  Netherlands  were  then  eiplicti 
and  also  the  publiootiiins  of  the  D.         '    "  — " 


nssiDL  ASS  scimrTiFic  hoies. 


D  the  turpine- 


Fnre  Terehene. — Furs  terebene,  prepared  by 
10  action  of  sulphorio  acid  on  turpentine,  is  a 
clear,  culourleaa  fluid,  having  the  odour  of  freshly 
j-wooiL  It  has  reoently  been  introduced 
.  icdy  fur  ohronio  bronehitia  nr  ' 
cuugh,  and  ia  said  (0  be  most  efflcacioua  in 
ment  uf  the  flatulenixi  of  dyspeptics.  It  is  usually 
given  in  ten-droii  dnira  on  augar  ovory  " 
but  aa  it  has  nu  poisunuus  action  the  dr 
be  verj- accurately  moaaured.  It  isagrceabb 
and  is    preferable  in   ev  '      " 

hydrate   reoonunendeil   b.  .     . 

other  obaorTera  aa  a  remedy  for  certain  forms  .._ 
consumption.  It  ia  not  be  confounded  with 
the  terehene  employed  in  aurgical  practice  and  __ 
the  preparation  of  aoaps.  There  is  reaaon  to  be- 
lieve that  it  will  prove  valuable  not  only 
diseases  hut  in  many  affections  of  the  Uiroat  and 
vocal  organs. 

LlzAUIw  arc  very  nearly  the  shape  of  croci: 
dilea,  and  are  ct»'oreJ  with  a  akin  which  has 
semblanaeof  Bcalcs,  not  like  the  scales  of  a  fiat 
A  ipeeimon  utthe  honaoliiard  wa»  shown.  Tbi 
liiard  is  fouud  in  Asia,  Africa,  South  America, 
and  in  other  pountriei,  but  not  in  the  United 
IStatei.  It  ia  useful  in  destroying  vermin,  and  can 
ily  climb   walls.    It  laya  its  eggs  under  raftcra, 


1  the  that! 


LUai 


■'The  Atlas  of  the  Atlan 


"  Monthl; 


Char- 


Atlantic  and  Pacific  Oceans,"  issued  by  ihcBi^ 
graphic  Office,  Washington,  were  then  detrabit 
and  the  present  aeries  of  '-Pilot  Chart*,"  iumdi) 
the  same  office,  were  explained. 

As  for  prujeeted  work  in   1S*i,  Mr.  Scoti. 

that  the  daily,  maps  of  Atlautie   weather  tsii 


had  undertaken  tho  prepsratioi 

mnpa  for  the  same  period  for  tl        .     . 

The  Meteorolugiesl   Office    had   also  taken  n^ 

Marine  Meteorology  of  the  Red  Sbl     Tbt  IM 

Institute  had  announced  its  --* 

an  atlas  for  the  Indian  Ocean. 

In  conclusion,  Mr.   Soutt  stated  thatthacaa 
existed  a  lamentable  want  of  diita  fur  the  7 


number  of  obaei 
logical  Office,  while  from  the  existing  trade  1 
Pranciaco  a  mass  of  materials  was  inickly  *3 
lating  for  certain  routes  at  least  over  the  vu 


Largo  toads  which  havo  been  called  ,  . . 
sonous  have  no  venom.  Amon^i  all  tho  lizards 
there  is  only  one,  a  Mexican,  which  is  venomous, 
and  there  is  some  doubt  uf  him.  Moat  of  these 
auimala,  when  irritated,  excrete  a  venomous  saliva, 
and  oven  frogs  will  attempt  to  bite  when  triiublod. 
Toads  can  tell  the  weather  better  than  theweathcr 
bureau.  When  it  is  dry  thoy  go  down  into  (he 
ground  for  moisture  ;  in  damp  weather  they  come 
out  of  tho  ground.     Lizards  stow  themselves  away 

I  when  the  sun  goes  under  a  cloud,  and  at  snoh  a 
time  turtles  will  hide.  , 


ForaldehTde. — Dr.  Dujardin-Beaumeti,  ■ 
recent  article  on  the  "  >ew  Hypnotic  ~ — ' 
highly  of  paraldobyde  as  a  therapeul 
He  ueually  proscribes  three  drachms  L 
water,  and  orders  a  tempoonful  to  be  taken  it* 
whiaky  or kireb at  bedtime.  The  drug  baii|*_ 
liar  and  characteristic  uduur,  Tesemblingtbes^l 
uf  a  tippler's  breath,  audit  is  only  by  miOf'l 
with  Bjiirit  in  some  form  that  this  c-  *-  -^^ 
tuolly  disguised.  Yvon  accomplishes  t 
ject  by  administering  it  in  cunjuBCtif*  ^ 
camphor-water,  tinctiire  of  VBOilla,  and  91**^ 
virgian  prune.  Aa  an  enema  it  is  grealJyMf 
to    chloral,    frequently    affording    a      "  "'" 

rest  after  the  failure  of  many   oticr  1 ^ 

docs  not  readily  lose  its  remedial  pora.imm 
administration  muv  he  continued  for  <  — 
time  without  producing  any  inconresifl 
Dnjardin-Beaumeti  tbiiiks  tliat  it  ii«MB 
dicated  in  atr3'obnia-poiaoniug,aDdqwBB" 
in  the  treatment  iif  eclampiia, 

Thb  Oregon  Legislatiuehu|(Hd'' 
effect  that  tricyelutB    mi4  hindiHi 
riding  whenever  IksT  ■fnpii^  ■iUJ 
a  team,  and  after  «la^|Mi       -• 
until  the  team  ha*  ^^ 


Jau.  29,  1886. 


EXSLI3H  MEC;:miC  AMP  WORLD  OF  BCIESOE  ;  Mo.  1,088. 


SCIENTIFIC    NEWS. 


A  SERIES  of  obserrationa  ot  Brooks'B 
comot,  by  M.  Bigourdan,  at  the  Paria 
Observatorj,  enableB  him  to  deBcribe  it  as  te- 
Bembling  in  appcarauoe  a  faint  nebnlofiity 
aboaC  2'5'  m  diatoeter,  with  a  snukll  naolenB, 
faint  &ad  rather  eioentricall?  atteateil  in  the 
uebDloeity.  According;  to  M.  Bigoordan.  the 
perihelion  pae«aga  oocnrred  on  Nov.  35tii.  thus 
agreeing  nearly  with  the  oalcalations  of  Dr. 
Oppanheim  and  Dr.  Palian.  which  we  gave 
last  week.  The  comet  is  in  Pegoana  ;  bnt  is 
not  likelj  to  be  viaible  mnch  longer.  This 
-comet  was  iadepeadentlj  disoovarad  by  Mr. 
Barnard,  of  VRnderbilt  Lniversity,  Nashville, 
TenneHsee,  the  night  after  its  discovery  by  Mr. 
S  rooks. 

The  amftll  planet,  No.  2r.l,  diaoovered  by  Dr. 
Paliaa,  of  Yieima,  on  Oct.  4th  litat,  haa  been 
nuned  Sophia. 

The  death  ia  lumbnnoed  of  Mr.  Joseph  Leece, 
managing    dirsctor  of  Sir  JoBBph  Whitworti 

•  and  Co.  Thirty-seven  joare  ago  Mr.  Leeoe 
entered,  as  a  boy,  the  then  comparatively  small 
-works  carried  on  in  the  centra  of  Manchester 
by  Mr.  Joseph  Whitworth,  and  he  has  ever 
nnce  been  cloiiely  afaociated  nith  the  develop- 
meat  of  tlie  works,  riainv  from  one  position  to 
another  until  he  controlled  one  of  5ie  largest 

•  ooQoemB  of  the  kind  in  the  kingdom — the 
;      nresent  works  at  Openshaw,  in  the  ontskirts  of 

Uanohester,  covering  opwards  of  thirty-five 
»ores,  and  employing  some  2^000  hands.  For 
anany  years  Mr.  Leece  was  prominently  identified 

-  "vrith  the  improvements  worked  out  by  Sir 
Joseph  Whitworth  in  the  conatrootion  of  Bmall 
»rma,  and  during  the  earlier  years  of  the  Wim- 
bledon meatings  he  wa»  a  regular  attendant.  In 
1874,  on  the  eonveraion  of  Sir  Joseph  Wiit- 
'worth's  bOHinees  into  a  limited  company,  Mr. 

L      Xeece  was  appomted  to  the  post  of  managing 

.     diiectoi,  and  this  position  he  continned  to  bold 

f    until  his  death.   For  the  laattwoor  three  years. 

^  liowever,  Mr.  Leeoe  has  been  tailing  in  health, 
.  and  early  in  November  last,  under  medical 
_»dTice,  he  sailed  for  Australia,  but  only  lived  to 

=~ complete  the  passage;  his  death,  at  the  com- 

^  paratively  early  age  of  fifty-two,  taking  place 
■oon  after  his  arriral  in  Melbourne. 

^        The  death  i,i  also  anncimced    of  Mr.   J.  B. 

-J.  Jeaffreaon,  M.R.C.S.,  who  was  well  known  in 
.■,  fbe  aortk  of  London  as  a  diligent  worker  with 
'.  the  microscope  in  biological   wiencc,  and  for 

•i-  ■ome  time  as  president  of  the  Highbury  Mtcro- 
"^  aoopJoal  Society. 

^       11)6  Friday  evening  disoonrso  at  the  Bojal 

^  Xostitntion  on  Feb.  19  wiU  be  delivered  by 
Itaf.  W.  H,   Flower,  who  will  lecture  on  the 

=_j  "Wings  of    Birds,"   instead   of    Prof.  W.   K. 

a:  Pwker,  on  "Birds  ;  their  Structure,  Claflsifica- 

'   f  :tioii,  and  OrigLQ." 

According  to  Prof.  Hay  Lankeater  the  eolonr 


,  t  the  intestine.    The  bluish  pigment  in  the 

■^  IlBVicuIa  ia  named  marennin,and  in  early  spring 
'-  Js  ot  a  decidedly  green  hue. 

At  the  annmtl  general  meeting  of  the  'Asso- 

Cdation  for   the    improvement  of   Georaetriea! 

'.    Veaobing,  varioos  reports  were  adopted,  and 

certain  additions  to  the  rules,  which  hod  been 

-■Jpsoposed,  were  carried.    The  Connoil  for  the 

S»r  1RS6  were  chosen  (Mr,  R.  B.  Hayward, 
JR.S.,  again  nnderlaking  the  dntiea  of  prasi- 
.-^ent),  as  b1.^o  ware  the  several  committees. 
■  "SCwentj  new  members  were  elected,  including 
'  f~HiB  honorary  members  Profs.  Sylveater,  Chrjital, 
*'^Kni  Newcomb  of  Johns  Hopkins  University. 
"jAt  the  afternoon  sitting  (Mr,  B,  Levett,  of 
';  3Bbniingham,  V.P,,  in  the  chair)  tlie  Pre- 
~  asUent  read  a  paper  on  the  "  Correlation  of  the 
':^?ifferent  Branches  of  Elementary  Mathe- 
'j^DatJce,"  A  discoenon  followed,  in  which  the 
'■famyg.  G,  Riohardson  OVinohcstcr)  and  J.  B. 
"  ^C>ofc  flate  of  Eton)  ;  Profs.  Carey  Foster.  Hnd- 
,  nad  Minchin  ;  the  Chairman  ;  and  Messrs. 
f,Bliie,  Walters  (Dover  College),  and  Heppel 


•y.i 


■   by  Mr.  S.  P.  Langley,  Director  of 


depart. 

E?j_  rw»per   by  Mr.  „..., 

^^^Jloqbeay  Observatory,  read  at  the   Ann 

"—*iT\g  of  the  Amerioan  Association 

-wunt  of  Sojenoe,  has  been  issued 

"^  Is  entftled  "  ObMrvationH 

*^  Md  ttw  Beoognition 


of  hitlierto  TTnmeaaured  Wave -lengths. "  These 
obeervatioDB  are  of  mnch  importance,  and  were 
rendered  possible  by  the  use  of  sundry  lock- 
salt  prisms  prepared  by  Mr,  Biashear.  It  was 
fonnd  that  Uie  whole  beat  speotram  from  most 
of  the  soikTces  passed  tJirongh  tlie  prism  at 
angles  which  the  tiieories  of  our  textbooks 
have  heretofore  pronounced  impossible.  The 
heat  radiated  from  the  soil  ia  fonnd  to  be  of  an 
almost  totally  different  qnality  from  that  which 
ia  received  from  the  snn. 

The  Lnmleian  Lectures  at  the  Royal  College 
of  Physicians  will  be  delivered  by  Dr.  W.  H. 
Stone  on  April  8,  13,  and  Id,  the  aabject  being 
tlie  '*  Electrical  Conditions  of  the  Htiman 
Body." 

At  the  forthcoming  Indian  and  Colonial 
Exhibition,  at  South  Keoaington,  it  is  pro- 
posed, besides  the  fish-hatohing  experiments, 
to  exhibit  the  developmeot  of  the  turtle  from 
the  egg,  the  movements  of  the  infant  turtles 
being  highly  interesting  to  naturalists.  For 
tbis  purpose  a  large  conservatory  is  being 
specially  erected,  in  order  to  imitsto  as  nearly 
as  possible  the  natural  conditions  of  the  turtle's 
life.  On  the  Loohbuy  estate,  Isle  at  Mull, 
piacicnlture,  which  is  tjiere  oonfined  to  salmon 
and  sea-trout,  has  been  carried  on  with  notable 
success,  and  the  waters,  which  at  one  time  were 
almost  destitute  of  fish,  are  now  agitated  by 
innumerable  fins,  which  will  altimatoly  find 
their  way  to  the  bonds  of  the  cook. 

Dr.  C.  V.  Riley,  tlie  entomologist  to  the 
Agricultural  Deportment,  Washington,  has  just 
presented  hia  ootleotion  of  insects  to  the  United 
States  Xationa!  Museum ;  it  is  statod  to  contain 
115,uOO  flpecimena  ot  20,000  different  kinds  or 
varieties  of  insects.  The  value  of  the  collection 
boa  been  set  down  at  £4>,000.  and  Dr.  Riley  has 
refused  several  offers  from  European  masenms. 

Mr,  A.  Glendinning,  the  proprietor  of  the 
"  Apple  Tree,"  a  vegetarian  reslannmt  in  Lon- 
don-wall, sends  ns  his  annual,  which  containsa 
'■  Miscellany  of  Vegetarian  Varieties,"  The 
preliminary  "  notes  *'  will  not,  perhaps, 
stand  cross-examination  ;  but  there  are  a  num- 
ber of  bints  and  recipes  which  will  be  useful 
to  many.    The  price  is,  we  believe — ona  penny. 

Mr.  D,  Morris,  director  of  the  public  gardens, 
Jamaica,  has  aooepted  the  post  of  assistant- 
director  in  Kew  Gardens. 

The  endeavours  to  cultivate  the  tea-plant  in 
the  district  around  Messina  haTe,  we  under- 
stand, been  very  sncoesaful ;  but  it  remaina 
to  be  seen  whether  the  produce  can  com- 
pete with  the  growths  of  Chma  and  India  in  the 
open  market. 

The  Academy  of  Sciences,  Paris,  has 
awarded  the  Delesse  priie  to  M.  de  Lapparent, 
in  recognition  of  tiie  value  of  his  geological 
works.  This  ia  the  first  ocoaaion  on  which  the 
prize  has  been  given,  and  its  award  was  partly 
detormined  by  the  fact  that  De  Lapparent  bad 
for  many  years  heen  a  fellow-worker  with 
Delesse  in  Uie  preparation  ot  an  Annual  Re- 
view of  the  progress  of  Geology. 

The  thirty-ninth  annual  general  meeting  of 
the  Institution  of  Mechanical  Engineers  will  be 
held  on  Feb.  i  and  5,  at2j,  Great  George-street, 
Westminator.  The  following  papers  will  be 
read  and  discussed  ;  "  Description  of  an  Auto- 
graphic Test- Recording  Apparatns,"  by  Mr.  J. 
Hartley  Wicksteed,  of  Leeds  ;  "  Description  of 
Tensile  Tests  of  Iron  and  Steel  Bars,"  by  the 
late  Mr.  Peter  D.  Bennett,  of  Tipton ;  "  Desorlfi- 
tion  of  a  Hydraulic  Bnifer-Stop  for  Railways," 
by  Mr.  Alfred  A.  Langley,  of  Berby ;  and  -Chi 
the  Distribntion  of  the  Wheel  Load  in  Cycles," 
by  Mr.  J.  Alfred  Griffiths,  of  Coventry. 

A  committee  ot  the  Birmingham  Town 
Council  proposes  to  erect  twenty  public  clocks 
in  conspicuous  places — at  the  intersection  of 
streets  by  preference — and  these  clocks  are  to 
be  controlled  by  electricity,  and  are  to  be  illu- 
minated at  night.  The  estimalted  cost  ia  £2,500 
for  the  .establishment  of  the  clocks,  and  £200  a 
year  for  their  maintenance. 

Penny  Science  Lectures  at  the  Royal  Victoria 
Hall  and  Coffee  Tavern  will  be  given  on  Taes- 
day  evenings,  as  foUows ; — Feb.  2,  Mr.  W.  P. 
Bloxam,  "  Fire,  Fuel,  and  lUumination  "  ; 
Feb.  1),  Mr.  J,  M.  Thomson,  "  Dirty  Water,  and 
How  to  ClMmse  It"  ;  Feb.  Ifi,  Prof.  G.  Forbes, 
'■  Shooting  StaiB  and  Comets  "  ;  Feb.  2.^,  Mr, 
W.  Lont  Carpenter  (subject  not  announced)  ; 
March  P,  Dr,  J.  A.  Fleming,  "  Niagara." 


LETTERS  TO  THE  EDITOE. 


tur  cormpondrnit^    The  editor  rr^rcTfititf  rrqvtl'  rAiU  ail 
eommiMialiant  iIkxM  W  dram  ap  «  in^r  at  fouiHi.} 
AHamrntmlrnlim^VHhlbt  addrenrd  lo  rA<Ei>rroB«/ 

(hi  BMSLlsn  USCBAKIO,  Ut,  Slmnd.  ff.C. 

\U  Che^uit  and  Poa-tffiie   Orilerl  to   be  madi p<l]/tMe  tV 


•,•  laorderla/acllaalt  r^'ermtl,  CorHIJieuJmll.  wiOl 
ifraking  of  bii»  Inirr  pmlmlf  tiurrled,  irll!  otHffe  ty 
nmutonln^  lAf  imniiw  0/  lltr  Letirr,  u  urll  at  IlK  rage  M 

"  I  wonlShiiTe  BVtrjons  write  what  he  fcnowi,  mi  M 


of  rnchi persaa or  looh a (ountaiu. thni m  to uthrr  thlngi, 
taowi  no  more  thaa  wtnt  eTOrbody  dneH,&iirl  yet,  to  Juvp 
■  clnUCTwlth  thla  UtUe  pittanee  ot  li)j,  will  iinrlprMke 
to  writ*  Uie  whcJe  bodj  oi  phTii^jka.  ■  T[ce  from  wbciwtf 


THE  THEOBT  OF  JTJPITBBS  SATBI^ 
LITEB-SHOOTINO  STARS— ANEROID 
BAROKETBR— THE  "  ANNUAIRE  "  OP 
THE  ROYAL  OBSERVATORY  AT 
BBUSSEUI— TAZnfO  IT  EASY— DR. 
HUGOINS  ON  THE  30LAE  OORONA— 
AN  APPEAL  TO  MR.  DOWNING-"  DB 
HAUT  EN  BAS'S "  IDEA  OF  HIS 
CLAIM  TO  SIT  UPON  THE  COUNCIL 
OF  THE  R.A,.a.— BOOK  AS  A  COM- 
PANION  TO  A  Siin,  TELESCOPE— 
FOODS  OF  A  OONCAVK  LENS— ANOLB 
OF  DEPRESSION— THE  "JOURNAL" 
OF  THE  ROYAL  MICROSCOPICAL 
SOOIETT. 

[ibilS.}—!  REORET  to  Icnm,  from  your  '■  Scien- 
ti&c  News,"  on  p.  -100,  th»t  the  PnriM  Arademy  ef 
Sciences  has  rcooived  no  pspera  in  cDmpetition  (or 
Uie  Daoioinean  prize  for  a  memoir  on  the  theory  ot 
Jupiti;r's  eatellites  ;  becnnne  antil  aomo  Freni^mui 
or  Amerioan  improves  their  theory  for  us  and 
fumiahEB  as  with  (rosh  tables,  we  mny  be  abao- 
Intely  certain  that  the  old  erruneoati  predictions  ot 
their  phenomena  will  bo  ground  out  unnually  (in 
the  true  Thibetian  prayer-mill  style)  in  Vamlam- 
bnildingB.  For  flnythiag  mora  ahsolutelj  mecbani- 
csl  than  the  prodnctiua  of  (be  datu  fur  the 
jifauliad  Almannc  it  would  bo  imposaible   to  eon- 

I  (jucaCion  if  I  look  at  tlie  "  Dniinswered 
Queries"  coLomn  once  in  six  munths;  but  1  did 
happen  to  glanee  at  It  to-day,  and  my  attention 
was  attract^  by  the  heading  '■  Shuotiiig  Stan," 
which  Bent  me  back  to  p.  ^BH.  Hnving  now  read 
the  query  (683(1)  of  "Coauiua"  on  thai  piga,  I  may 
tell  him,  if  it  ia  not  too  lato,  thut  t.tae  apparent 
dJreatioD  of  a  ihooting  star  is  a  matter  of  pcrapeo- 
tive,  and  thot  they  may  he  aeen  ascending,  doscend- 
ing,  crossing  the  Ime  of  eight.,  and,  not  very  unfre- 
quently,  travelling  atraigbt  towards  the  eye  of  the 
obaervor ;  in  which  latter  awe,  they  simply  appear, 
aeemingly  remain  stationary,  and  disappear  iiguiu. 

Mr.  Shakeapear  (query  686U,  ji.  -ll  1)  will  find 
that  the  readmgi  of  a  good  anoruid  barometer  may 
be  reduced  to  the  eea  level  by  the  same  formula  aa 
is  Binph>yed  in  the  reduction  of  ibo^c  of  a  mer- 
eurisl  one.  Inasmuch,  hunevot.  as  the  best 
aneroids  are  already  compeniated  for  tcmperatura, 
such  readings  must  be  supposed  to  bare  heen  taken 
ntSi'  Fahr.  The  little  tabic  eubjujaed  may  pos- 
eihty  answer  hia  purpoae. 


Height  in  Feet. 

ScB-Lf^vd. 

30ia.         [         -ITin. 

10 
100 
1000 

i 

■012         +     -on 
■va    \     +    -111 

1-308       1       +     1-087 

Intermediate  qnantitie'*  mny  be  interpolated 
without  much  diiEcnlty.  Or  n  very  Kiiise  npproii- 
mation  to  the  needf  nl  correction  may  be  made  by 
StraohaD'B  formnJa,  which  n  baaad  on  the  supposi- 
tion that  the  barometer  falla  0-lin.  for  every  SOfi, 


63rd  a 


t  has  a 


CuntainJng/like  ita  predeocssor*,  a  mane  of  valnabia 
information,  tabular,  itatistical,  and  deeciiptiTe, 
its  new  editor,  M.  Folic,  aeemB  to  have  introdoced 
some  changes  into  it  which  are  mnnifeBtly  not  im- 
provementfl.  The  firatonewhichBtrilteEtheroader'B 
eye  is  the  waste  of  an  entire  column  in  the  monthly 
ephemeridei  by  filling  it  with  a  name  of  a  Saintl 
for  every  day  in  the  year;  a  large  proportion  of 
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>uch  iKiati  being  of  (whit  our  Americau  bnthien 
call)  the  niogt  "uDs-bune"  chuBcter,  and  iii*nv 
whoUy  anlcnown.  Why,  when  in  seiireh  of  purely 
utronomicsl  ficta  and  datft.  the  student  >haiild  be 
compelled  ti>  rcBd  thut  Feb.  Tth  in  R.  BomnBld'f 
day;  the  20th  that  of  S.  Eleatbi>Te ;  the  imh  oi 
March  the  teMiTuI  of  S.  Ludger,  ic,  is.,  it 
tcenH  impiifaible  to  conceive.  No  tiuch  non- 
lenae  as  thi>(  ever  appeu-ed  in  the  pagei  nf 
of  tbe  jfnni'oirr  when  it  was  under  the  able  anper- 
viaiun  of  11.  Huazeaa.  Again,  I  mitt  from  itn 
pages  the  asual  ciintributionii  frum  the  menilivr«  of 
that  efficient  and  able  stal!  with  which  U.  Ilouzean 
SQrrunnded  hinisi.'lf  ;  )I.  \,  Lancai-tcr.  in  one  article 
(in  lIeteop>1"Bj'.  liuing  their  only  repreMntative. 
M,  Folic  himielf  contribatci  an  article  on  tlie 
Secular  Natation  of  the  Earth's  Axis,  in  wbieh  ho 
propoimdg  hi*  onriou^  idea  that  thataiisis  actually 
movable  witliin  the  earth  i  and  that,  hence  the 
poles  themBelv."  *hiff  meainrnUy  on  the  earths 
surface  '.  A  p3pi;r  on  the  period  of  solar  activity 
jnM  ;paf«ed.  by  n  new  writer,  the  Ahbi^  f^pve.  is 
seemingly  written  tiicnnfinc  Secchi*  views  of  the 
physical  eonditii.n  of  the  sun.  It  M.  Folic  wonUI 
only  lie  content  "Jjtare  anper  via«  antiqna*."  the 
eicettent  little  Volume  to  whose  ediljirjibip  he  has 
■ncceeded  could  h:irdly  be  improved  n|u>n  as  a  work 
of  reference.  His  ionovalion  of  n-ckonitiK  tbe 
.  21  hours  comecntively  from  midnight  iii  bolh  n 
Dseful  and  <ensil>le  one. 

By  the  b.ve.  1  hear  that  M.  F.ilf<'  livM  nt  Lii'ee. 
and  giie*  into  Krus^l*  t<>  vi^il  tht  lEoral  ObiirTVa- 
lory  aluMit  twice  a  ifti-k  by  T.iil.  JuKt 'imagine  Mr. 
Cihriiitle  [icrniiuiuntly  re«ident  at  Drighton,  and 
TODning  up  tu  pay  a  li;-weekly  visit  to  (Treenwicli '. 

Admiralty  wriidd  have  to  kiv  t-i  him  ?  I  am  n 
little  afraid  Chat  it  vruiild  neither  be  flattering  nor 
couched  in  too  suave  and  gentle  ttnns. 

Every  atudvnt  of  astronomy  who  wishes  t->  learn 
the  Litcib  imtcome  of  research  into  the  nhy*iml 
stmcloTv  of  the  Rcdar  iinrronndingii  should  libtaiti 
So.  2»;l  of  the  ri-ar^fUn}'  of  the  Hoyal  Society, 
and  read  the  elegant  and  instrnetive  Bakeiiui 
lecture  "  On  tlic  CoMnn  of  the  Sun,'"  ddivoreil  last 
June  by  th.it  great  physicist,  Dr.  Km.  Ilngqins. 
As  a  lucid  eii)>iisitjon  of  the  merits  of  the  variuns 
theorie.t  whicli  bare  been  fonnnl  to  account  for 
obsert'ed  apjtcarancei  it  would  be  hard  to  snrpau. 
It  is  needless  here  to  insist  on  the  superiority  of 
the  teaching  of  no  original  an  investigator  aa  its 
author  over  that  of  the  mere  compilations  by  people 
who  have  to  avail  themselves  of  other  men'ii  work 
to  make  them.  Dr.  Hoggins  demolishes  Prot.Haat- 
fag*  UUU  EstiLiaii  BfECHANic,  Vol.  XXXVIIl. 

&!,»)  in  a  manner  none  the   leas  effective  from 
ing  studiously    moderate    and    gnardcd.      The 


:4)Cietv.  Captain  Abney  is  presumably  the  man 
n'ho  has  attended  five,  and  Mr.  Rand  Capron  three 
Limes.  .Similar  statialioa  in  eonnection  with  the 
names  nf  lliese  gentlemen  might  also  he  accep- 
table. The  "one  who  has  attended  no  meetings" 
is  Sir  (iiiirge  Airy.  who.  as  is  perfectly  well 
known,  has  appeared  for  some  time  p.iit  among 
—  lint  of  office-holders  as  a  very  small  recogni- 

of    tlie    imperishable    services    that  he  has 

rendered  to  aHlronomy.  It  ie  well  understood  that 
the  distinction  in  his  case  is  a  purely  hoiwirary  one ; 
and  if  he  if  to  W  removed  from  onr  Council  on 
Dooonnt  of  the  pnueity  of  his  services  rendered, 
Mr.  Christie  has  assurcdly.no  right  to  remain  upon 
it  for  one  i<in)[le  hour,  as  a  reference  to  the  nnmber 
:if  hia  nriyittol  papers  (aa  contradistingniihed  from 
mere reooni"  of  other  mens  observations)  will eon- 
clusirely  sliow.  Then,  as  to  the  men  who  have 
made  two  attvnilaneca  each.  One  of  them — if  tiie 
informatiiin  eontninrd  in  your  "Scientific  News," 
in  p.  IS'J  iit  eiirrect — has  recently  done  snch  valu- 
,ible  and  im{iiirt.anl  n>itninomicnI  work  as  to  have 
gaini-d  the  gold  meilal  of  the  Society.    1  hai 


for  the  (irst  time  when  it  reached 

copy  of  the  Muulhla  Xt^irtj.    Pereonallj,  _  .... 

that  the  amateur  element  is  swamped  by  the  paid 


that  he  has  actually 

_....  interested  in'the  welfare  of  the  Royal 

Astronnmiciil  Society  will  Isam  with  eoneem  and 
regret  from  letter  23240  (p.  *'2H),  that  Mr.  Downing 
desire!!  to  withdraw  from  the  Council,  "on  the 
gToniids  that"  he  has  "now  been  in  it  for  four 
■years  conacouUvely."  Four  years  consocntively  1 
Why,  there  are  names  which  have  fignred  among 
thoee  of  its  membera  fotitfveeu  (rrnfjr  a«'l  Ihirls 
•ffri  finrteiilirely .'  My  protest,  and  Chat  of 
numeruns  other  Fellows,  against  the  practica" 
monopoly  by  the  Club  cliqne  of  the  govern 
ment  uf~  the  society  is  directed  rinite  n*  murl 
•gainiit  the  way  in  which  they  alwolntely  ignore  it. 
aa  far  a.i  conmbuting  to  it^  Proceedings  ia  con 
cemed.  as  against  the  mere  length  of  their  aorrice 
albeit  the  latter  in  several  cases  constitutes  i 
grave  abuse  of  our  lith  by-law.  Let  anyoni 
itudy  the  MoHllily  \iilim  of  the  last  few  years 
and  note  tbe  number  of  really  valuable  and  im 
portaut  cminnnicationSifrom  ilr.  Downing,  which 
-appear  in  them,  and  then  search  tho  indicea,  in 
vain,  for  any  paper*— good,  liad,  or  indillerent — by 
men  who  hang  on  to  the  Council  for  the  benefit  cd 
(hemseliea  and  their  frienda.  an<I  fur  no  earthly 
reason  whatever  in  connevtion  with  the  advance- 
ment td  axlnmomy.  I  do  earnestly  hope  that,  in 
tho  int  tests  of  that  science  fix  the  promotiou  of 
which  the  Society  woi  founded,  Mr.  Downing  will 
icetnuiider  hia  deciaion. 

Aa  an  example  of  "  XisI  Prim  "  pleading,  letter 
■i&Sil  ()>.  4-::i)  is  perfect.  Prumiaing  that  1  have 
bad  nothing  whatever,  proximately  or  remotely,  to 
do  with  thi!  pr^paratrrm  of  the  List,  which  seemi 
■u^h  a  atuaililing-stiinc  ami  r.ick  of  6ffence  to 
-  Dc  H  lilt  -.-a  I  lu  "  ( 1  shoulil  liav.:  maite  soma  much 
more  sweeiung  changes  if  i  hail),  it  may  be 
worth  whil"  to  rinnark  that  hi.i  two  merahere 
"who  havi:  attended  aix  (the  full  number)  meet- 
iiupi,''  whoK-  names  are  omitted  in  Che  Opposition 
l^t,  aru  Dr.  Dc  la  Bne  and  tienoral  Tenuant. 
Perhap,   at  hi<  leisure,  your  eorreipomlent  will 

risb  u<  witli  a  lilt  of  th,)  pipers  cimtributed  ti 
r^uciely  by  these  gentlemen  dnring  the  time 
that  their  name]  have  remained  on  the  Council 
Lilt,  n-  also  (be  nnmber  of  tinies  they  hare  ptit  in 
■n  appearance  ,i(  the  scientific  meetings  of  th>; 


1  the 


einmy 

\lhla  i'lilirti.    Penonally.  1  think 

.  . r  element  is  swamped  by  the  paid 

jirofeasional  one  in  our  governing  body  in  a  wholly 
indefvn«ibli-inaiiiier.  ''De  Haiitcn  nas  "  apparently 
cuitsidiTs  that  tlo-  Knlect  little  iiarty  to  w^ieh  be 
elongs  do  the  Society  qoilu  tumour  enongh  by 
Hiking  in  at  the  afternoon  Council  meetings,  and 
ining  aftirrwards  at  Willis's  rooms,  to  hatch 
conpa  d't'tat"  and  the  like,  leaving  astronomy 
>  take  care  of  itself,    "Quot  hominea,  tot  acn- 


I  have  not  even  seen  Dr.  Uall'a  book,  "The 
.  .  ry  of  the  Heavens  " ;  but  that,  from  what  I  have 
read  In  a  review  hf  an  expert,  I  ahonld  say  that 
"  ~-  limplr  a  beantifully-illni'trated  popular  oxpo- 

.1  lit  the  marvels  of  the  sky — in  fact,  a  bixik  to 

lie  on  the  ilrawlng-rismi  Ubiu.  Assuredly  it  would 
am  '•  liP  a  really  useful  companion  to  a  RJin.  Wray 
telescope,"  Tho  Imok.  par  eiccllcnoe,  for  the  latter 
rpiise  is  the  "Celestial  Objects  for  Common 
■leBPop*s"  of  the  lamented  Prebendary  Webb. 
My  <[UiTi.t.  though,  may  obtain  Ball's  "  Elements 
of  Astronomy"  in  Longman's  "Textbooks  of 
with  great  advantage,  if  he 
wishes  tii  obtain  a  general  elementary  view  of 
,  physical,  mathematical,  and 
descriptive. 

The  eauiest  way  for  "Sine"  (qoery  oBUSfl. p. ■liio) 
find  the  fociH  uf  a  concave  lens  is  this  :  Let  him 
t  a  circular  hold  of,  say,  precisely  {in. 
Ltrally 


_  _rd,andplaui  _ 

ens.      Now  let  him  describe    another ' circle  of 
txactly  doiilile  the  diameter   (l)in.)   on   anot: 

card  and  letting  the  sun  shine  through  the  holt 

.L_  ■:_  ..  ,^p_  move  the  second  card  awav  from  the 

the  di (fused  circle  of  trananritted  light 

euctly   lills  the  l^in.  one.     Then  will  this  be  at 
tlie  (negative)  focal   length  uf  the  Icni  from  ita 


the  use  of— at  all   events,   clecieutary— trigouo- 

metry/    tJoodnesa  knowi  there  arc  enough  cheap 

manuiils  on  the  subject.  His  clinometer  would  read 

1'  under  the  circnmstances  detailed. 


__ Royal 

has  hitherto  been  aa  marked  as  the  ability  dis- 
played in  its  eiliting.  Here,  however,  we  are  ap- 
pruacbing  the  i-nil  uf  January,  and,  su  far,  the 
Fellows  liave  never  received  the  title  page  and 
index  of  Volume  V.  of  the  present  aeries,  which 
was  completed  by  the  number  of  last  December, 
It  w<iutd  be  intiresting  to  know  the  caiine  of  this 
Dnprecedcuteil  ami.  seemingly,  incicnsable  delay, 
A  Fallow  of  the  Boyal  jLatronnmlcal  Bociety. 


gives  in  the  lir.-t  paragraph  of  the  letter  referred 
to  concerning  /i  Corona  and  f>  Doiltia  is  interest- 
ing. For  my  iiwn  part,  I  wonld  not  infer  varia 
bility  in  a  star,  or  start,  from  such  orniparisons  at 
he  quotes,  for  it  wonld  aeem  to  me  Uiat  it  was  the 
rcalt,  or  the  method  of  observattin,  which  wni 
responsible  fur  the  difference,  and  not  the  magni 
tude  of  the  star,  or  atari.  But  in  the  case  of  u 
Coroiue,  I  am  inclined  to  believe  tho  star  variable 
from  my  own  obx^rvatlon^  iniLsnineb  as  if  they  be 
correct  the  star  i^  iHimetimes  below  i^  Itoiltia.some- 
times  equal  to  it.  and  aometimcs  above  it.  1  have 
several  observations  of  both  stam,  commencing  in 
188:1.  Unfurl  nnately.  although  in  moat  of  the 
'    '""  "       '  ""  haveboenobserved  at  ther"~" 


one  or  two  euet  b;  the  apjdieation  at  email  neces- 
sary correction*:—  „ 

Date.  ^  Bu^itii.        fi  Coreu. 

1883.  July   37  -VO    i"*  I':- 

„         „        M  0-1      — 

„      Aug.  IS  51     Si) 

„      Sept   4  —    *■■■■ 

"      Ort.  1  —    *■* 

I8»l,  Sept.   m  0-2     "■> 

1885,  Aug.    14  ii-l      '^I 

„        „       20  (J-1)  i'l 

„      Sept.    5  (.Vl>  S-" 

„      IG  t5-l)   1-P 

So  far  aa  these  obaervationa  go.  they  do  n-il 
aeem  to  show  the  slightest  variability  in  ^  Dvi'j,. 
and  I  have,  therefore,  reduced  the  last  ihtM 
obaervationa,  which  were  made   by  directly  cvx- 

Saring  the  two  stars,  in  tbe  case  of  |i  U'lruna',  ti 
efinite  mngnitudes  on  the  aunmption  ilu: 
^  Bofltis  is  constant  at  6.1.  Tbe  fir«  of  the  ibT- 
obaervationa  of  (i  Corontt  I  have  queriiJ.  ih-r- 
being  an  indistinctness  in  nv  record,  ami  it  b»iii|. 
therefore,  pwi'Ji  that  it  docs  not  refer  (o  i^ 
3ta,-.  In  all  probability  it  does,  however.  Furt:;« 
obserratiuns  of  these  etare  will  be  commiinifjie^ 
ngain.  1  got  aomc  obaen'atii'inp  recently.  wh<i  1 
found  /I  CoronK  Itf  than  p  Boiitis. 

In  connection  with  atar  magnitudes.  I  w,.old 
like  to  inouire  why  it  cumes  aLout  thai  their  ii 
such  a  wide  discrepancy  in  some  cases  between  iht 
inctiJurcf  and  r'tinnfci  magnitudes  in  the  "Uir- 
vard  Photometry."  Of  course,  it  will  lie  ruk 
lieresy  to  say  it ;  but  I  have  a  fancy  thst  the  f"-- 
maitd  magnitudes  ore  tbe  most  correct  on  «1» 
whole.  At  any  rate,  they  areonly  expressed  to^ 
first  place  of  decimals,  and  therefore  do  B« 
attempt  an  unattainable  accnracv. 

S-  Ma  It  In  "(t  Balrd  OemmilL 
Glasgow,  Jan.  SI. 

AB0HIKEDE8  —  TO      KB.      SAPT.HB  - 

SATTTBK. 
[iJ37o,]— Have  there  ever  been  any  deprnnia 
noticed  on  the  floor  of  Archimedes?  On  A|rf 
■Mnd,  l«8ft,  when  the  above  crater  was  half  fall (i 
nhadow,  four  markings  were  observed  in  thebrigh 
{lartofsame.  Three  of  them  wi 
,in  E.  wall,  and  had  a  very  •' 
tJie  sonCh-westem  edge  being 
with  a  very  dark  shsdow.  The  floor  of  lb™ 
.lepreaaioQs  was  of  a  dark  gvcy  tint,  and  reqainl 
splendid  definition  to  see  Ibem.  These  three  *si 
,iU  in  a  line,  and  seemed  to  occupy  the  (itetd 
the  bottom  bright  streak,  when  it  atirta  frmK. 
wall.  The  fourth  of  these  markings  was  as  Ai 
south-east  uf  crater;  bnt  while  the  floor  of  thii <n 
was  of  the  aame  tint  as  the  othcta.  it  neithcchii 
any  shadow,  nor  yet  such  a  decided  appeansct; 
being   much  more   difficult    to    hold.      Tbtst  it- 

Sessions,  if  they  are  such,  were  glimpsed  again  it 
ay,  18ga,  when  the  moon  was  ten  hours  tUx 
than  the  observation  made  in  April  ArrihnidN 
being  Chen  (in  Hay)  clear  of  ihodow ;  bal  tk 
markings  then  were  not  so  plain^  c 
sun  being  higher.  These  markines  mnst  be  loy 
shallow,  because  no  shsdow  has  been  seen  on  tb 
Boor,  and  they  diaappear  as  the  auQ  rises  hi^ 
and  the  well-known  bright  streaks  moke  'lieE 
appearance.  I  do  not  say  these  n 
but  I  have  not  heard  of  them  ht 
and,  while  there  has  been  iiii)oh~>ud  in  lisft 
volumes  about  this  crater  and  its  bright  streata  a 
the  floor,  nothing  has  been  said  of  the  above  ds"^ 
ings.  Are  they  new,  or  hare  they  been  ■ 
before  :■" 
Canlai_ 

Hinte  "  ;  I  mean  Uie  fail 

tion  between  HO'  and  60"  «./.? 

stars  in  field;  but  have  hac 

the  position  ;- ia  thispositii 

faint  star  in  field  of  t  Cancri,  poeiiio 

H.p.:  is  this  also  right:' 

OnDco.'-'H  and  Jan.fi  there  was  itoticeda 
and  knotty  belt  on  Katnm.  just  above  the  i 
of  crspe  ring.  On  the  former  date  it — the 
belt— crosaed  the  bidl ;  but  on  J»n.  n  ii  dui^ 
cross  Che  ball,  but  faded  away  on  tbe  p.  edp-.  •> 
bad  Che  appearance  of  being  a  dark  belt  br;>liAit 
into  little  knots,  and  overlapping  -a  faiuirr  <•» 
Power  used  L'OO  on  (i^  Calver.  Alepk 

IaPOLOOT   and   THANES— discs  TOi 

j      SPECUI.A— HATHEKATICAX.    OFTHI 
!      —PITCH    POLISHEtt  — PLATS- DH 
FSACTION- SOOKERAHa. 


rery  decided  appeal 
being    well    denned, 


iU  right?  .; 


their  p»- 
Svaf^ 


time,   in   the  two  mott   imp<>rCant  casea  only  fi   I 

Cotonaj  ba-i  b;.pn  observed.    The  foUowiug  are  my    <»_  ». -^ — - 

observation!)  up  tu  Septembci  IG  lut,  KOnced  n '  did  aot  think  that  I  c 


[aoi7li.]— As 

Sndents  of  th 
kindly  for 
replies  to  my  queries  an  aot  a 
lednd  as  they  desetra  to^ 
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brown  fram  exposnra  of  >gme  honn,  uid  cuinot  be 
Mutond  by  O.P.  like  the  iobt.  of  An  +  Pb,"  In 
the  ume  tt.ble  the  pore  gold  aablimaiaa  ire  ■tatod 
to  be:  1.  Pale  velloir  (mete.);  2.  Pnrplish  violet. 
Jf  Ui.  B.  hulreui  tLe  tittle  "  MuiQal,"  wbicb 
hetbua  miiquote*,  moie  ou-efnlly,  he  ironld  hsre 
ilio  foand  the  following  warning  againM  over- 
heiting:  gold  on  Al  plntei,  froia  which  he  Ufi  he 
■iperienced  an  umxptcted  diUBber,  Article 
"Gold,"  page  64:  "  Ai  the  chkrcoal  bnmi  low, 
earn  mnit  be  taken  that  the  aJloy  baU  (Pt  -r  Au) 
m  a  Bta-te  of  white  heat  does  not  roll  out  on  the 
hot  aluminium,  as  in  that  caae  thereat  eondnetive 
poweTB  of  tbc  latter  metal  will  bo  overtaxeij,  and 
thebalt  wUl  eat  a  hole  in  it;  or  the  AI  plate 
muAt  he  rested  on  a  sponge  or  cloth  kept  damp 
with  cold  water."  Hr.  B.  ■aj-s.  "aa  my  Al  plate 
wu  getting  hot,  I  placed  a  wet  epongc  near  the 
busk  ;"  and  then  iniinnatea  that  l-t  devised  this 
amngement  in  conaeqnence  of  hia  discovery  of 
tlie  injnriuus  action  of  white-hat  gold  on  the  Al 

Mr.  B.  itatea  fomenhcre — I  cannot  now  remem- 
ber in  which  of  his  tuo-gushing  commnnicatiims — 
that  hf  ba*  discovered  a  methl^d  of  separating  tin 
from  lead  by  means  of  his  mBrvellona  Herapath 
Uowpipe  (which  apparently  drills  holes  in  the  Al 
plateau  repeatedly)    upon   that  unfortunate  aiin- 

Crt.  In  giving  tbis  aooonnC,  he  has  cnCicely 
lored  the  ftjlliiwing  p.iraBraph,  occurring  ii 
MB  ion  of  my  work  "The  Blowpipe  i 
Chemistry,"  which  ho  informs  your  readers  lie  In 
carefully  studied  ;  '■  The  sligbteat  trace  of  alloy  of 
lead  with  tin  may  bo  delected  in  a  few  minutes  oi 
A]  plate  by  keeping  the  assay  ('block  tin'  fn: 
instance)  on  a  C  slip,  enveloped  in  a  good  H.l' 
The  tin  will  nut  oxidise  as  long  as  it  is  covered  h\ 
H.F.,  whilst  all  lead  is  thus  rapidly  deposita!  oi 
the  vertical  plate-snrface  as  a  white  sublimate 
which  ttmiB  /.r«irH  after  P.P." 
Lastly,   Mr.  H.  infot 


menting  last  week  with  my  Ijlon-pipe,  I  placed  a 
■moll  pellet  of  tinman's  soljci  im  the  support  of 
plomliago  on  the  ledge  of  Al  plale,  I  then  oovereii 
It  with  a  very  gentle  reducing  flamo,  and  by  gradu' 
ally  turning  on  llie  air  supply  at  the  regulating 
screw.  1  succeeded  in  coating  the  assay  successively 
(?)  with  a  shell  of  pnre  white  ttannic  oxide,"  i:c. 
The  true  eauso  of  tliis  "  astonnding  "  phenomenon 
aeem*  to  be  given  in  the  remainder  of  the  para- 
gioph  above  i|noted  from  mywork,pane  108.  "The 
miMuent  H  J*,  is  removed  from  the  red-hot  assay  it 
is  eovered  with  a  thick  crust  of  tin  dioxide,  and 
cnola  snow-white  i  this  may  be  reduced  to  metal  bi 
adding  a  little  horax,  and  eiirering  the  masswiti 
a  Mod  blue  H.P." 

II  will  be  very  interesting  to  ncte  what  reply 
Mr.  W.  J.  Qrry  will  make  to  thoeitromelv  pe-- 
nent  qncriea  of  "Would  Know,"  in  the  "K.  1 
So.  I,ti87,  page  ■125.  W.  A.  Hoat 

ooHPomn)  i.ocoicoTr7BS. 

[35281.]— I  HAVE  just  received  my  KsOLi 
Mechanic  of  Oct.  lii,  and  have  read  witii  k 
amoaement     "  Kappa's  ''   letter    (2481i.'l)    wh 
itroDgly  supports   (though  anintcntiimatly)  w 
I  sain  about  the  unfairness  with  which  all  i.... 
things  in  connection  with  locomotive  practice  seem 
imconsciunBly  to  bo  treated.     I  was  particularly 
careful  to  explain  that  I  did  not  enter  the  field  aa 
a  Ghami)ion  of  the  Webb  dnnpiuind  engines,  bui. 
that  I  simply  advocated  fair  riay  and  err.    '    '   ■ 
ments  as  tv    their  work,     ^et  '■Kim]ia' 
refrain  from  calling  me  an  "  ainliigist," 
miircprescnting  oty  contention.    He  obsei 


But  "  Kappa  "  further  ignores  the  large  difTar- 
unce  in  adhesion  weight.  It  has  long  been  the 
, .articular  hobby  of  the  Ii.  and  K.  W.  to  workwith 
,>B  fioAf  engines  as  possible.  The  "Precedents" 
■eigi  only  some  33  tons  againit  tho  L,  and  S.  W. 
nginoa  4(i  tons,  and  Ihe  disproportion  between  the 
■  in  weight*  is  nearly   as  mat.    Tho 


Ihe  latter  (or,  at  all  events  some  of  themj  work 
with  the  same  pressure,  IBOlb.,  that  the  small  com- 
jionnds  nse  in  their  high-pressure  cylinders.  The 
latter,  however,  are  only  13in.,  as  against  their 
rivals  I8in.,  and  in  tho  one  low-pressure  cylinder 

naximnm  presanra  is  f  01b. 

urge  that  due  weight  should  be  given  to 
these  points,  not  only  aa  a  matter  of  fairness; 
ng    regard    to    acientilic    accuracy. 


Unlest 


of  Bum< 


not  nndcrBtand  why  there  rhonld  be  any  feel- 
rjudici;  imported   into  the  question.     Let 

„  ..es  stand  on  their  own  merit*.    To  seek  to 

damage  their  leputatiim  by  misstatonienta  of  their 
perfuimance*  is  unseientific.  1.  do  not  accuse 
-  Ksppu  "  of  this.  1  have  no  right  to  do  so,  for  I 
do  not  know  who  he  is.  He  prefers  to  write 
inonymously.  and  has  a  iwrfect  right  to  do  so. 
Rtill.  his  assamptions  .ire  at  timei  barely  justili- 
jiblo.  Ho  picks  out  from  my  instances  of  time 
'  ing  gained  by  the  coinponnds  the  one  in  which 
a.  S~i,  Empress,  made  up  1.11  ■°i°-  ^"X"  Holy- 
head to  Crewe.  He  says  that  tho  "up  night  bout 
train"'  mis  "the  one  probably  referred  to,"  and 
that  is  "allowed  nearly  three  hours  to  run  U>i> 
niiles  with  only  two  stops,"  so  that  this  "  was  only 
i.  mcdi'X'rc  performance  after  all;  the  time  was 
mailo  up  liecnuse  the  train  was  so  preposterously 
.low."'    He  ia  wrong  agi'-     "— •<- -'-'■•■ 


vritii  IS  coaches,  in  ]>ad 
„  Lny  allowance  fur  loss  of 
itarting  an<I  slackening  tix  times. 
The  lowest  point  to  which  the  speed  fell 
ulf  was  thirty- five  miles  an  hour  at  the 
toi>  of  the  sleep  bank  in  Anglesey,  and  tho  maxi- 
mum speed  was  fij  miles  an  hour  down  another 
Anglesey  bank.  I  would  also  point  out  that  So. 
■till,  itritannic.  on  the  Irish  moil,  maintAined  an 
iverage  of  ot  miles  an  hour  from  Crewe  ti>  Cheater, 
md  .^0  from  Chester  to  Holyhead,  against  a  heavy 
^i.W.  gale,  nith  rain  and  snow ;  also  that  Ho.  iilio, 
Trentham,  with  the  up  Irish  mail,  averaged  iiU 
miles  an  hour  from  ICortbainpton  to  Kuiilon,  and 
that  No.  mi.  KnowKlcy,  on  the  up  Scoteh  ex- 
press, with  thirteen  coaches,  averaged  4"t  miles  an 
hour  from  Crewe  to  London,  stopping  once  in  each 

None  of  these  arc  wonderful  achievi'mcnts  ; 
they  at  least  dinprovo  the  ratiiiT  swoBi-ing  ai 
tion  that  the  cumiKiunds  "  oaniiiit  keep  time." 

■    '       '    -ness  or  quieknetm  uf  tho  ■-  '-- 


..it  discarding  conjiling-rodi  and  double  mnk-ad™, 
while  still  retaining  two  paira  of  wheels  unirliich 
to  dirtiihnte  adhesion  wei^t  i>  >ndi.pnUbl<. 
Whether  they  can  (1)  keep  time  on  their  ttani. 
imd  m  do  so  at  a  reduced  conanniption  ol  coil, 
idso  (3)  without  enhanced  co.it  in  repiin.  sir 
matters  for  praetioal  experiment.  I  have  venintt* 
to  give  an  unbiased  and  indepcndcni  cuntribiitM 
towards  answering  the  first  of  thMC  qae*ti[mi. 
C.  BouB-Xutan. 
Wellington,  !t.Z.,  Dec.  16th,  188."i. 

WIMBHUBST  MACHnTB  COJCPOTrHDEII. 

r2j382.t-Your  readers  who  t»kc  interest  m  M;. 
'Ushorifs  "influence"  machine  wdl  doakW 
lie  to  know  that  about  a  year  ago  I  complefo 
mpound  or  multiple  form  of  that  machme.  uc 
st  sLx-  months  ago  I  completed  another.  Tit 
..■at  of  these  is  »n  H-piate  machine,  having  «n«i 
'eotors  on  each  plate  ;  the  dinmctcr  of  plates  lull: 
-Jin.     The   second   is  a   G-plalc >""-    *""" 


plate  being  Ml . 
■ery  great  quantity  of  elcc 


„    alf  the  way  lo  Sew  Zealand  for 
apologist,  M,liUO  miles  being  the  least  di 

willlcnd— ■'-- '■    ■■       ■       ■■ 

I  i 


that 


lOt  pursue 


8 "    engineering    knowleilge  i" 

._^ „-    ■rapliieal.  fur  if  he  expect*  »m 

reach  ^ew  Zealand  in  ll,IXHi  miles  he  would  be 
■adly  disappointed,  and  would  Hnd  himself  in  mid- 
ocean  more  than  a  thousand  miles  short  of  hit 
destination.  However,  oa  Miirlin  Churilcwit'i 
American  friend  remarked  :  "  We  will  not  pui 
the  subjectleat  it  should  awaken  your  prejudic 

"Kappa''  works  (out  the   tractive  force  of  

compounds  in  a  very  eccentric  way.  He  apparently 
forget*  to  allow  for  the  lower  pressure  used  in  the 
large  uyliodei  (only  801b.)  and  so  greatly  over- 
rites  the  tractive  force  exerted. 

I  waa  uot  "in  error  in  aayingthe  compound  tried 
on  the  North  Weatem  hod  only  equivalent  to  In-n 
17in.  cylinders;"  but  "Kappa''  h  distinctly  in 
error  in  representing  ita  equimltnt  would  be 
"18-3(tin."  cylinders.  The  compounds  of  the  •' Expe- 
riment" class  were  expressly  built  to  be  eqnii^enC 
in  power  to  the  "Precedent  '  engines,  and  to  he 
interchangeable  with  thelattcrin  the  regular  work. 
I  adhere,  therefore,  to  my  asaertion  that  the  "  Ex- 
periment" oompounria  re[irefcnt  Uie  name  tracti' 


, N.or  Midland.     When  _.  _  ,_. 

posed  to  put  them  to  that  work  it  will  be  time  to 
discnss  their  cajKicity  t«  accomplish  it.  At  I 
same  lime  I  mnst  repeat  that  I  tlo  not  protend 
predicate  of  these  engines  that  they  ate  in 
rcspcoia  sncceshful.  My  ojiinion  on  tliat  head  may 
or  may  not  be  worth  anything ;  but  on  Ilie  iiueatiuii 
uf  fact  I  ani  competent  to  speak  very  deeiiledly, 
and  I  can  aeaert  from  my  peraonal  knowledge  that 
the  compounda,  at  any  rate,  do  not  always  loae 
time  as  idleged.  I  do  not  consider  that  they  run 
downhill  with  tuch  freedom  ur  attain  so  high  a 
■peed  as  tlie  Don-eompouiid  clasBcs.  The  "Prece- 
dents'' ore  very  remarkable  for  their  perfoimaneea 
in  these  reapectfl,  as  witness  their  runs  each  way 
from  Shap  Summit,  often  averaging  liO  miles  ai 
hour  for  mi  or  'lu  miles:  and,  again,  the  lengthi 
Iwtween  Tring  and  Hletchlcy  one  way  and  Tring 
and  Willesdcn  the  other,  also  on  the  Korthampt«D 
loop.  I  have  never  seen  a  compound  tried  on  the 
12  o'clock  down  express  to  Ilugby  :  but  I  doubt 
whether  one  would  ran  down  hill  fast  enough  tc 
keep  time  with  that  train,  aa  the  "Precedent ' 
Hercules,  So.  1,105,  does.  Three  runs  with  that 
train  and  ingino  gave  me  tho  following  results  :— 
Willesden  Ui  Rugby,  77}  milea— 11  ooaehes,  onf 
hour  28  minutes;  lOcoachiw,  onchonr281'ininut«a: 
eight  onachta,  one  hour  17  minutes.  The  apee< 
and  freedom  with  which  the  "ft.  fiin.  "singles' 
run  with  light  trains  are  well  known.  I  have  hac 
sinne  splendid  mns  on  the  advance  portions  oi 
divided  Scoleh  expreasos  in  circumstances  similaj 
to  these  described  by  "Kappa.'  with  No.  i>] 
Phosphnrns,  and  So,  801.  Tornado,  of  thi 
class.  I  am  not  prepared  to  aay  that  the  com 
pounds  could  have  run  so  fast;  but  could  th. 
"singles"  give  as  good  resnlta  as  the  cf>mpuandr<  I 
on  heavier  trains  ? 

Toat  the  compounds  have  the  great  advanlagej  ' 


leaido   (not  alwayitV 


:h  plate  ;  the  diameter  of  M. 
it  tbese  mnchines  Jim 
ctrioity.      \Y  ith  the  ntil 
tho  sectora  lieing  eoroparativelyn'j: 
n  only  get,  with  jars  in  tircnii,  i  "It. 
upark  ;  three  sparks  to  everv   turn    <.f  the  haoilt. 
With  the  larger  machine,  and  jam  in  cirenit.  I  na 
L-et  4)in.  sparks  in  frequent  reonrrence.     I  ranii'. 
Mt  a  longer  spark  with  Ihla  machine,  bccau-ecr 
Loyden  jars  will  not  atjmd  when  tbut  leoglh  i<  ti- 
cceded.     I  had  a  battery  conaistinft  utli  Levot 
jars,  each  jar  of  a  capacity  of  five  qnarts.    I  kin 
had  these  jara  in  use  for  thirty  years.  Imt  I  ta« 
■  eotthem  with    ■Hin.   tijiarks :  m !■« 
^„^,  ......o  -pair  of  jars  when  one  of  ciAjoir 

was  destroyed  ;  and  in  the  Other  caJwa  nrin;  Ivc 
jars  when  one  of  each  four  waa  dewtroyed.  In  •■nt 
ing  these  machines  almost  daily,  the  unefor  a  jdr. 
and  the  other  fr>r  six  montlis,  I  have  alwayi  imi 
that  on  the  set  of  comba  all  along  one  6i>tf  th 
electricity  i*  manifest  in  brnahcs,  andon  tiiewl^ 
oombs  along  the  other  sidein  bends.  What  lani 
"a  that  I  do  not  get  jiartly  minua  and  partly  juitfiO 
iacborcither  side.  The  piia  U  away:"  r-^— 
ilung  the  8  or  Ii  combs  on  one  aide  (not  ali 
lame  side),  and  tho  minus  along  the  a  or  ••  i^a'- 
in  the  opposite  side.  Tho  maphines  ore  eni.'n.- 
loine  designed  and  homo  made,  exoei.t  tJin:  :.'.;  ti- 
iellent  friend,  Mr.  Jamea  Willi fthiiret,  lAligrfi. 
by  cutting  the  glass  plates  for  Iw'tli  in  hi'  war 
known  laboratory.  lam  not  by  nnymeaBiW^ 
tie<l  that  I  have  yet  arrived  at  tlii.-  best  proi*iru-t' 
uftho  various  parte,  and  I  am  riHw  clr<ip:=e. 
in.  8-plale  machine  in  which    I   hope  to  ur.iiivr: 

Tbotnaa  OraT' 

Buard  i.f  Trade,  S.W.,  Jan.  ■■fi, 

[;j38n.j— PnnsoSALLV  I  hnvc  mnch  Wthini 
Mr.  Wimahnrst  for  iu  giving  us  anch  a  -reiyti- 
icnt  machine.  As  a  scienuo-tcnchcT.  iht  -i 
jumbersome  machine  was  my  groatett  lrii(^*i:. 
There  waa  BO  ninch  rubbing  np  with  ai-ilkaaEi- 
kcrchief  beforehand,  and  putting  d.rtrn  t"  wira 
before  the  fire,  and  then  an  uiHil-.i-y  to  lie  giv-tii 
tlie  eifeeti  wore  not  as  they  shuuld  In-. 

I  have,  within  the  last  week  or  wi,  ei.mpletol  t» 
ahia  improvcl  pattern  with  17in.  );\sit^  iilal<t.tu 
confess,  as  I  put  Ihe  porta  tveetber.  to  a  lisli 
:cpticiFm  us  to  the  working  of  the  m.iefaiai.  I 
vOiid  not,  and  spite  of  tho  IhcurieK  put  forwa.^i 
not  now,  imagine  tho  S'luiee  of  the  elfclti:^- 
However,  I  was  agrotaWy  surpriaed,  on  initlinrBt 
together  roughly,  at  the  case  with  wild 


the  electricity  was  oblainml. 

I  wa^  after  all.  a  little  disappriinied  at  it 
length  of  hpark.  Perhaps  I  bad  been  led  t>-  enM 
too  much ;  but  I  certainly  expoctrd  lon^  u* 
3iin.  or  iin.  I  had  been  told  that  a  hi4rk  cusH 
be  obtained,  roughly,  about  1  in.  lem  than  halJtii 
diameter  of  the  plates.  la  that  hi?  1  canptt 
nin.  spark  from  a  liiin.  plate  machine  liuilc  toib 
Winter  jirinciplc  with  ease  in  a.  vi-ry  warm  p>b. 
although  the  tpark  from  the  IVinlir  iii4L('huu  lil: 
not  hear   compnrisim  with   that   from  ihe  Wint 


In. 


iced,  il 


imil.tr 


hihitijd  at  ibt 


.  limjs  ruds  f<>imuijti( 

combs  were  covered  with  little  indiarulilior  nps 
Is  Chat  better ibanronnding  them?  I  urn  thintst 
of  aiddering  a  small  brass  ball  on  caeh  tn<l.  and  id> 
on  the  tops  of  the  back  tubea  which  tupp'-'rili 

I  have  a  small  iin,ball  on  one  conduciur  and  (a 
I)in.  on  the  other,  and  I  find  that  cverrr.uwm 
then  I  have  to  change  them  fmm  one  comb  u  lb 
other,  especially  after  a  slight  rest,  ur  a  fter  appi* 
ing  pointed  wires,  aa  there  it  a  tine  brnt.h  ditehr" 
from  the  small  ball,  aocompuiied  hr  the  aa 
bins,  but  the  spark  refnaoa  to  paa>. .  1  chaOfi 
conducCoia,    and    all    ii  wall.      Would     tin' 

medied  if  the  balls  wbtt  eqnal  ?     '  ' 


dilfert 

like  to  avoid  br-' 


kanw 
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snbjiict,  t  v^mubed  tbe  glus  platca  io  front  uf  i 

nnlivinrir    1f{»,v1i..*i    J^[-q    With    bIlgUHC    V-"*"-*"     •""' 

ing  shclinc  ia  mcLb 
Btuok  on  by  the  b 


filwtic  Glue,  whiuh  avcms  to  bold  vocy  fast  JDiJeed, 
aod  are  ^ei>aratcd  by  a  looau  naalieT  of  tin  ran  on 
thD  apinrilr  between  tbem. 

Batter«a,  G.  J.  N. 

FUSIHO  POINT    OF  ALUMINIUM— TO 
•■WOULD  KNOW"  (P) 

[2o:!S4.]— Mv  anthririty  for  the  fining  p..int  of 
aJnmiainm  i»  IlrMcoe'*  ■*  Chi-miatrj-,"  Vol.  II.,  Part 
I.,  page  I-IU.  Tha  fining  ixiinta  of  metals  aro  ce 
tainlf  immntaUo  nt  tho  tame  prcxunre :  but  tbey 
will  vary  !.)incwliat,  Uiniigb  vcrj-  Bligbtly,  with 
ohnnges  itt  p^lr^aure.  Wben  metnla  are  n:  ' 
togHtber  tu  fomi  alloya,  the  cuhcaiDa  is 
than  bef.irp.  anil  litneo  iJloya  lUmost  mviir__.._^ 
foK  B.t  nlonrr  tEDiiicraturu  tliiin  their  compunont 

U  "Wuuld  Know"  TDiIly ....    -..,- 

flume,  he  can  easily  learn,  and  if  he  will  carefully 
■tndy  Huxley's  "  Blementjiry  Pbyniuloey '■  nnd 
Balfour  Hti'wnrt'ii  "  Klumtnlary  Physica  "  ho  will 
be  able  to  ansn-er  the  atring  of  eitraordinary  qnes- 
tions  he  has  inixtd  together  in  letter  S52i»  ;  but 
the  Btylo  is  very  like  that  of  a  paradoiiit,  J  ' 
.     » lively  recollection  of  a  ootreapondent  who, 

Cara  ago,  gravely  told  ua  that  he  nevor  reail  books 
cnnne  be  wanted  to  enjoy  the  luxury  of  thinlcing 
forhiniwlf:  nnd  he  -M  think  for  himself,  ,  ,  ,  ao 
do  tha  rcsidenta  of  Rarlawood  nnd  Colney  Hatch. 
Prom  panuloxiBtH  jiad  all  their  workB,  Pair  Science 
protect  na  1 

Wm.  John  Orer,  F.C.S.,  Analytical  Chcmiat. 
Kcwtnstle-on-Tyne, 

MOBTHANTS  AND  SOUTH  HANTS. 

[252»5.1_— 1^  the  former  really  wrong  ?     Are  the 

menta  are  Inbelled  "  County  of  Southampton  "  when 
zefeiring  Ui  the  latter  diatriot.  I  vat  not  aware 
that  1  had  invented  X.  Hanta  ai  an  ebbroviatlcm ; 
and,  in  tirt.  out  of  aome  hundred  letCeca  aildrenaed 
to  that  part  oJ  Kngland  I  alwflya  addresswi  X. 
Jiantii.  iinil  they  always  arrived.  Hut  after  '■  Jones, 
WbIw."'  that  is  not  remarkable.  Cmle  .ierirnlnr 
UampbinurAmpUin?  Itia  notlikelforth-Humlier- 
l&iuI,  thirurigin  of  wbichia  plain.  Probably  aome 
of  yimr  correjiiondenls  onn  reply.  Tf  banks, 
"M.A.."  for  kind 'invite.  I  have  tried  onceM 
twice  to  negulinto  an  eichanga  to  your  county,  be 
its  name  what  it  may.  O.  J.  L, 

BTAT  BU8XS. 

[aiU^'l.]— I  wir.Lnow  endeavour  to  answer  the 
various  i|uestiona  "  X.  Y,"  put  to  nie.  Ho  evidently 
«eenia  inttrciteil  in  the  anhject.  It  would  never  do 
CO  introduce  the  syatem  of  lacing  in  front;  the 
wrearar  would  then  have  entire  control  over  the 
loeiug,  nnd  staya laced mnchtighterthanprevioualy 
VTOuld  be  the  result.  The  husks  in  hunting  ataya 
aie  nut  so  short  as  yuu  think ;  they  arc  generally  of 
Mtrunp  bone  ;  thU  material  ie  naed  because  it  is  non- 
yielding.  BO  must  be  nicely  rounded  at  the  top  end, 
«uid  the  wearer  ahould  bo  thickly  paddcil  there,  or 
■honld  the  hur^e  nuddcnly  rear,  a  hmised  ehost  would 
be  (he  result.  Frequently  tbe  thigh  portion  of  the  It  ay 
la  out  outou  the  Hide  where  the  leg  poaaea  over  the 
ponuuel;  another  plan  is  to  have  aalit  up  about -Jin.  Id 
Ueiamo  place,  with  a  lacing  cord,  ao  that  when  used 
tH  onlinary  stays  it  may  be  laced  up.  Both  theae 
^■tems  have  the  disadvantage  of  the  wuarer  lacing 
vary  tight,  or  the  stays  will  work  down,  priiduoing 
xonch  diacnuifoit.  1  may  add,  the  lacing  plan 
Eefened  to  is  patented. 

Independent  bnaks  would  be  all  very  well,  lup- 
"  '       "  '         !i  broke  ;  supiioaing  it  did  and 


the  busk  alippei!  down,  a  must  aerious  injury  would 
probably  result.    iMiatber  ataya  have  been  til 
bnt  are  not  popular ;  when  heavily  atoeled  they 


robably 

tbopi 


le  groBi 


.njnryo: 


a  ludy  ascending  i 


1  think  it  "  X.  Y."  had 

grand  staircase,  aa   I   hav.   ,    , 

■dvocate  the  long  unyielding  bnaka.    They  may 

be  all  very  wall  to   prevent  htooping  when  aittlng 

OD  a  chair;    but  a.  lung  rigid  bu»k  fur  going  up- 

■tun  meani   misery  aod  nwkwanlue^a,  too  wearer 

^  — ot  bsini;   bble  tu  suit  herself  to   the  centre  of 

rity.    Another  p^mioloua  practice  now  largely 

vM  iaaleeping  in*  ataya.    Many  young  ladies 

''     -«d  are    lusd    very    tuhtly    too.      It  ia 

I  •-  {4  thii^waj;  TOey  [the  ladieaj  go 


ia  with  doien  of  athera  who  pcrpetoally  tight-lace 
— the  fact  is,  if  she  removed  her  staya  at  night  ahe 
would,  upon  doing  ao,  faint  away  rCEulariy. 

I  think  this  faioiing  b  caused  by  the  preaanre 
being  removed  ;  the  blood  fliea  at  unce  to  Uie  head, 
Anyway,  I  should  bo  glnd  of  tbe  opiniona  of  others 
aa  to  the  actual  cause,  as  it  ia  becoming  common 
among  the  lady  aesistanta  in  the  large  drenaiuaking 
houses.  So  common  did  tbe  practice  of  tight  lacing 
become  in  one  of  our  large  achmila,  that  the  lady- 
principal  decided  npon  compelling  all  to  go  with- 
out Btap  for  a  week,  then  at  an  honr'a  notioo 
appear  in  full-ilrcss.  It  waa  thought  the  pain  this 
would  occasion  would  put  an  end  to  the  prao- 
tii^e ;  hut  it  did  not,  althonch  aU  .admitted  a 
great  sorcneaa  uf  the  bidy  aa  the  result. 
"  X.  T."  aeems  to  say  tight  lacing  is  not 
injuriona.    I  am  certain  it  ia ;  anyone  who  docs  it 

abdominal  belt,  showing  clearly  the  presaui'e  on 
the  waitt  has  forced  aomethiog  down  out  of  its 
jiropor  poaition.    How  can  it  be  otherwiae  when 
many  of  the  modem  stays  oome,  back  and  front, 
above  the  armpits,  and  e.itend  downwanls  in  front 
na  low  oa  possihle  ?    This,  with  an  unyielding  buak 
and  sleolnl  a(j  closely  as  to  be  rigid  in  every  part, 
mutt  be  BO.  especially  when,  it  mubt  be  ia 
bored,  all  stays  have  one  fault — that  is,  drav 
body  from  a  rounded  oblong  into  a  perfect  e: 
1  cannot  me  how  this  can  be  altered,  unlets 


For  my  part,  I  will  aay  my  own  daughters  010  not 
permitt^  to  wear  any  of  theae  ahtunlities :  their- 
are  aimply  a  stiff  material,  sufficiently  so  that  the 

mixing  with  others.  As  to  stays  and  busks  ft 
men,  I  cannot  give  "  X.  Y."  any  inturmation  abui 
them,  for  I  should  not  conaider  a  man  worthy  of 
the  name  who  would  wear  snob  things. 

A  Frovinoifil  Staymaker. 
Leamington,  Jan.  ^(>. 


[■2ti2ti7.]  —  I  ASI  sorry  yonr  corre«pondcnt 
"Country  Solicitor'  cannot  give  the  informalior 
aaked  for,  becanae  although  it  baa  all  appeared  in 
the  ENUMBit  Mechanic  years  ago,  there  ar< 
doubtlesa  many  new  readers  who  cannot  procnri 
the  back  nnmbera.  In  the  colnmna  r>f  this  papci 
ewry  point  in  connection  with  free-reed  instru- 
ments has  been  explained  and  discusaed  byesperts; 
the  information  otin  be  found  nowhere  elae  in 
print.  I  thonght  that  your  corrcsptjnd'Ut,  being 
so  satisfied  with  his  Slustel,  would  be  kind  enough 
to  deacribe  its  parta.  and  add  to  the  stock  of  infor- 
mation fur  tho  benefit  of  other  readers.  I  thank 
him,  however,  for  his  advice  that  I  should  go  to 
Mctkler's  and  "aeeone"]  but  I  do  not  understand 
how  that  would  benefit  other  re.idera.  .\s  a  matter 
of  fact,  u  sectional  diagram  of  the  orchestral  organ, 
which  is  an  identical  copy  of  MueteVa  harmonium, 
appeared    in    No.  577— ten    yoara    ago  1      (There 

being  marked  Sft.,  tbe  celeste  Sft.  instead  uf  IISEt., 
and  tha  baryton  liifL ;  but  tho  acale  ia  correct.) 
If  I  deal  rather  shortly,  then,  with  the  letter  on 

f. -ISJ,  "Country  Solicitor"  will  understand  that 
am  respecting  the  Editor's  apace.  First,  then, 
in  my  opinion  {"C.  S."  haa  given  hia)  the  Mustcl 
harmonium,  the  orchestral  organ  of  Mason  am* 
Hamlin,  and    the  Prufeasional  and  Connoiaacur' 

line  as  regards  one-manual  free-reed  ' 
they 


:c-aD  replying  to  my 
irmdent  ahould    have 


ehouaea  the  Muatel;   it  is  quite  a  matter  of 

ol  taste.     It  ia  unf  1 

iBtinns   that  yonr    c 

lunderstood  aome,  and  truatcd  too  much 
-,-nion  of  my  knowledge  of  these  matt 
aaked  how  he  kept  the  two  inatmmenta  in 
[p.  atifi).  Ho  rcpliea,  "by  the  aid  of  tho  . 
tuner."  Freaumably,  then,  he  keeps  a  piatio-tunor 
on  the  establishment.  But  no  matter.  Why 
"CS."  ahould  he  aurpriaed  becanae  I  aaked 
him  to  say  why  eipreaaion  cannot  be  ob- 
tained on  the  Ameriom  organ,  I  do  not 
know  ;  bnt  I  begin  to  understand  when  I  find  him 
stating  that  the  "  very  principle  '  of  the  American 
organ  prcventa  it.  Will  he  aUow  me  to  tell  him 
that  there  ia  no  diffioultv  in  adiling  tho  eipresHion 
ston  to  tho  A.0,  or  will'  he  refer  M  back  viilumea 
and  learn  exactly  how  it  is  done,  or  constdt  the 
diagrama  of  A.O.  bellows,  whioh  have  hoen  given 

of  prevfloting  the  reservoir  colliTpaiDg,  and  tho 
wind  current  is  then  direct  from  the  reeda  to  the 
so-called  feedora.  It  is  vory  rarely  applied  tn  an 
American  organ,  because  that  instrument  lends 
iU!:ll  readily  to  any  amount  of  oipressiuu  without 


mere  details  which  have  really  nothing  to  do  vri 
tho  exeellenceof  the  Mnslel  narmonium  (that 
due  to  tho  artiat-workmon], — I  come  to  the  par 
graph  in  which  he  speaks  erf  the  celeste  stop  bein 
formed  of  two  rowa  of  vibrators  as  a  "pBeuliarity 

manufacturera,  who,  whatever  they  may  do  wit 
stop-knobs,  must  have  two  sets  of  reeds  to  get 
celeste.  What  Muatel  dooa  is  to  have  two  aepi 
rata  sets  for  celeste.  In  the  ordinary  inetrumen 
tbe  treble  half  of  the  Sft.  row  [Flute)  is  ntcd  t 
obtain  the  ccloate  with  another  half-set  o 
Kft..  otherwise  uBeless,  but  which  in  th 
Ameriean  organ  can  be,  and  is  frequently 
nseil  also  oa  a  solo  atop  in  uniaon  with  thi 
diapason.  The  harp  colienne  ia  nceesearil' 
formed  of  two  sets,  for  it  is  located  in  tbe  basl 
portion  of  the  instrument,  and  iri.  moreover,  of  2ft 
pitch,  ao  that  there  ia  no  other  set  which  could  hi 
used  with  it.  Theae,  the  metajihouc,  tbe  double 
touch,  the  expreaaive  fortea,  and  the  knee  Icveri 
are  all  mere  incidents  of  tho  Mustel  harmonium, 
which  owes  its  reputation  to  the  fact  that  it  i: 
made  by  an  artiat-workman,  who  knnwa  what  to 
do,  nnd  can  afford  to  do  it.  I  think  also  that  il 
needs  an  artist  at  the  keyboard  to  bring  out  itt 

fiy  the  way,  I  wonder  what  "  Country  Solicitor'' 
would  aay  to  the  instrumont  brieflv  deHcribed  in 
No.  M*,  which  has  three  manuals  and  pedals 
andL'H  rows  of  rccda— that  is,  I'J"  Beta  "—which 
had  the  united  akill  of  Usuer,  Laurent,  and  Tam- 
plin  exjiendcd  on  it  ?  The  owner  of  that  gave  high 
praiae  to  the  Muattl  when  he  said  it  contained  a 
"aumething"  which  rendered  it  ''so  wonderful 
above  all  others  in  mattera  of  resource  for  viritty 
of  elfecta."  Orgsjioii. 

dibcnssions,  and  ])articularly  in  the  letter  of  "  A 
Country  Solieitorj"  who  has  niui^ed  in  ma  a  wild 
longing,  to  try  bis  "Muatel  Org;m,"  which  must 
bo  something  exquisite  (and  high-pricod  !).  May  I 
be  allowed  to  relate  my  humbler  oxperieii       " 

A  short  time  since  1  invested  in  a  £:i  I 
the  Smith  Co.,  Holh.im.viaduct,  chrw 


I  organ  by 


%-ary  elegant  and  handdutne  case,  with  the  nattiest 
little  cupboard  for  muaio,  ic.  Tho  tone  is  pure 
and  sweet,  and  it  has  nine  atojia  and  two  knee 
Bwella;  and  with  all  due  ilcfercnce  to  "Uouutry 
Holioitur."  I  flatter  myielf  I  .■n«  make  it  jirij,  and 
get  a  variety  of  expriatiiiui  out  of  it,  and  the  power 
of  the  full  organ  in  qniie  enough  fur  aamallohurch, 
and  idmost  too  much  fur  my  very  moderate-siied 

I  should  fancy  ino<it  muhicinni  gRrw  to  hare  an 
affuetion  almoat  personal  fur  the  instnununta  they 
are  in  the  habit  of  pbiying  upon  mojt.  1  do;  and, 
moreover,  I  think  a  good  organ  or  piano  is  a  much 
more  satiafaotory  friend  than  an  average  human 
being.  What  can  soothe  and  comfort  yon  ao  well  in 
sorrow  aa  music,  or  riae  jubilant  iujoyouiaj'mpathy 
with  your  good  fortune? 


sueh  wild  extravaganco  laal 
had  I  got  my  organ  than  tbeold  piano  aecmedmorE 
outuf  tune  than  oyer,  and  1  bad  no  ploa'suro  in 
plnyiuB  upon  it.  bo  thought  I  would  sell  il  and  buj 
another,  which  I  did.  In  this  venture  I  think  I 
was  also  succeailful.  Kot  being  able  to  go  iu  any 
large  town  and  choose,  I  had  iccnnrse  to  dealern 
cataloguea  and  muaical  journals  again.    After  due 


id^ration,  I  chose. 
Waiter  VUliors  Luok'i 
and  the  small 


cut  fur 


of  Hr 


II  sum  I  received  for  my  old  piano  not 
„  .  a  larger  uuUay,  Ibougli  I  longed  U 
send  for  the  one  rccommondcd  by  Mr.  Luck  b  imscU 
hia  "Timea  Model,"  price  43  guineas.  However,  ] 
am  agreeably  surprised  at  the  handaome  burr-wood 
case  and  rich,  sweet  tone  of  the  one  I  did  got  n( 
such  a  reasonable  price.  I  baii  it  tuned  for  th< 
first  time  yebterday,  nnd  the  timer  said  it  waa  d 
very  well-made  piano  and  rcmnrkably  cheap  at  the 
price.  I  waa  pleased  to  hear  him  agree  with  me, 
as  I  never  like  to  place  toii  iiiucli  faith  in  my  own 
opinion ;  for  though  I  am  passionately  fund  of 
music,  I  may  nut  be  much  of  a  judge  in  the  tceh- 
nieal  part  of  mimical  instruments. 

I  hope  other  uiu.iiciuna  will  give  their  various 
experiences  of  organs  nnd  pianos,  as  the  muaical 
readcra  of  your  valued  journal  aro  numerous,  and 
it  may  be  g'Xid  fur  the  inusie  trade  aa  well,  and  I 
think  our  courtcona  Editor  would  not  object  !■■  the 

Laura  A.  Whltworth. 

PLAIN  AND  OUNAMENTAL    TUBNINQ 
-TABNISH. 

L3,iiCl'.i.]-I  W-AJ*  glad  to  ace  "M.  A.'a"  letter, 
speaking  up  for  plain  turning  and  carving.  Tboro 
iiafaaJinntion  about  the  teehni.me  of  so-called 
.rnameutiil  turuing  .[uite  eoniparol>le  to  that  en- 
joyed, any,  by  the  chcas-playcr  ;  but  there  it  motUj 
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liiiiiiii  to  and ;  for  u  t  ntefnl  or  fini  ut — well,  tor 
DTiuunent,  it  all  erenU,  give  me  &  olup-taiife 
lAthei  thui  *  £  100  Uche  1 

Br  the  bye,  I  believe  North  Eanta  alnvs  Mood 
f or  Northunptoiutiire  till  of  l&ta  jeuaj  I  know  I 
•biiVe  often  met  it  in  old  booka,  and  bailing  from 
Hampdiire  myself ,  it  med  to  pnizle  ms  at  lint. 

Ai  to  vamiih,  hu  "H.  A."  tried  paraffin  dis- 
(olved  in  tnrpentine  ?  It  gives  a  very  pleaunt 
nuface.  Staiiu  are,  indeeiL  a  difficulty.  Bat  i> 
not  oarving  shallow,  and  applied  to  as  not  to  spoil 
the  ontline,  the  best  adammenc  for  snob  things  as 
'^Copeanj  "  describes?  I  f  ear  I  ahonld  not  like  his 
painted  ware,  as  1  certaii^  do  not  like  the  terra- 
ootta  he  oontnuta  it  with.  Japanese  lacquered  pot« 
mifbt  give  hinte,  and  I  imagine  oopal  would  give 
itaaard  a  sniface  ■■   their  varnish  if  nsed  with 

1)0  "WorkiM  Engine  Fitter"  and  "Dnrston" 
mean  pretty  Uiinp  for  plain  turning  ?  If  so,  I 
night  be  aUe  to  give  them  a  hint  or  two  another 
day. 

Itseenuto  me  tJiat  lathe  lovera,  like  sahoolboy 
fret  sawyers,  make  a  master,  nay,  an  idol,  of  their 
tool  ratiier  than  a  good  servant.  It  really  is  a  very 
.Uefnl  tool,  but  not  the  only  one,  and  for  oma- 
nental  pnrpoMS  mnit  be  nsed  with  moderation,  as 
tamed  forms  become  wearisoms  to  the  eye  when 
Died  in  eioess,  and  without  contrast.  Do  not  ama- 
tenn  in  general  take  hold  of  the  question  by  the 
wrong  end,  and  oonsideT  rather  what  they  can  pos- 
sibly do  with  a  pretty  tool,  rather  than  look  Tooad 
to  see  what  they  or  tJieir  friends  want,  and  scheme 
with  what  tools  and  materials  they  can  produce  the 
the  best  resnlt.  Anonymona. 

IpAIHB  UAITEBS. 

[S5290.]— I  BEKD  an  appeal  to  the  IVhitworth 
Company  which  I  hope  yon  will  kindly  insert.  A 
reply  from  them  will  throw  much  light  on  the 

I  was  pleased  to  see  ouc  friend  "Vulcan"  re- 
appearing. I  wish,  however,  that  he  did  not  give 
us  credit  for  so  much  acnteneas,  and  would  be  a 
little  more  explicit.  I  am  mnch  taken  with  the 
traversiiig  mandrel  he  has  given  a  sketch  of  on 
page  428  ;  the  elidinf*  boshes  were  quite  a  new  idea 
tome.  ThemandrelisBupported  through  luosliding 
fits,  and  lies  on  Itro  layers  of  oil  instead  of  only 
one,  vhioh  might  cause  a  little  more  unsteadineaa. 
I  moline  to  think  it  would  be  better  to  split  the 
MtUnf  of  tlie  headstock  at  the  top,  and  so  grasp 
the  suding  collara  by  tightening  a  screw, 

I  indose  a  sketch  of  my  variation,  in  which  there 


for  locking  the  polley  fast,  and  is  riveted  to  a 
strong,  flat  spring  which,  unlike  those  usually 
uiied,  IB  of  uniform  width,  to  allow  a  sliding  sleeve 
carrying  a  second  and  lighter  spring  with  s  point 
attached  to  slide  up  and  down  upou  it.  It  is  by 
adjusting  the  distance  this  slide  can  travel  to  the 
number  of  holes  yon  roqnire  to  shift  at  a  time 
that  the  variable  nse  of  the  instrument  depends. 
Downwards  its  travel  is  limited  by  the  bosses  of 
the  two  steel  points  coming  in  contact  upward  by 
---  adjustable  stop.  When  about  to  use,  before 
loving  locking-pin  clear  of  the  division-plate, 
'ance  the  travelling  point,  counting  from  its 
lowest  position  the  number  of  holes  you  elect  to 


iward  motion.    Each  time  you  shift  the  plates 

lert  middle  finger  and  thumb  between  the  ears, 

A  B,  upon  locking  spring  and  the  face  of  division 
plato,  keeping  the  looking  point  clear  of  the  plato, 

'   '     index   finger   maintains  positions  of  up^er 

ami  in  its  hole,  and  pulley  is  moved  round  with 
t  hand  until  tJie  bosses  again  oome  together,  and 
^  icking  point  is  allowed  to  drop  into  the  hole  pre- 
juted.  It  matters  not  how  many  holes  there  may 
be  between  the  two  points  at  lowest  position,  for 


top  of  the  headstock.    T here  is  a  traversing 

dral  which  an  amateur  might  make,  and  in  which 
yon  can  take  up  the  wear. 

In  rmxd  to  the  automatic  countor  I  should  likt 
to  say  I  have  a  most  aimplo  affair,  which  was 
desonbed  on  pace  67,  Vol.  IL,  of  jttnatai 
Jttciania,  now  dsfunet.  Anyone  can  make  Uiis 
Toasimply  place  a  suitable  change-wheel  of  larg 
aixe  on  the  tail-ead  of  mandrel,  and  then  arrange  : 
ratehet  and  pawl  to  take  the  required  number  of 


d»rt  p.  A,  M. 

[2fiS91.]— I  WOITLD.  like  to  eaU  "G.  W.  D.s" 
attention,  see  page  428,  to  the  fact  that  any  one 
accustomed  to  practieu  work  knows  by  experi- 
ence that  to  drill  anything  truly  in  the  lathe,  it  is 
the  article  itself  which  mnsC  be  chucked,  so  ^at 
it,  and  not  the  drill,  may  revolve.  I  opine  that  I 
would  have  the  article  chucked  and  drSled  before 
he  eonld  get  such  a  device  fixed  tolcraUy  true ; 
and  were  it  so,  the  drill  would  not  bora  truly. 

A>,  XiiTerpooL 

A  COUNTEa  POB  DIVXSION-FI.ATB. 

[SSS92.]— To  aave  the  eye  the  tedium  of  count- 
ing, and  reduce  the  chance  of  error,  I  can  recom- 
mend Ute  following  oontrivanoe; — Fig.  ]  repre- 
sents front  elevation.  Fig.  2  left-side  elevation  as 
viewed  from  dividing  plate.  The  lower  point 
represented  between  A  and  B  (Fig.  2}  is  the  point ' 


both  of  slot  and  pin  lever,  and  also  of  ton' 

■'    ineortwoother  details;  bnt  being  eogai 

book  work   I  can  find  no  sofficient  ti 

out  these  details.     But  this   method  i 

took  my  fancy  evar  since  that  roneh-abuMd  i 

first  devised    and    used    it.  only   he   went 

ther,  and  worked  it  from  Bearing  <pn  the 

e.     My  own  object   was   the    greatest  pi 

iplificstion  of  the  apparatus,  so  that  it  mi( 

alsocheaply  made.    The  table  taken  ont  oimp 


AN  APPBAL  TO  THE  WJilTWOaT] 

[25294.]— Will  McBsrs.    Whitworth  kinJ 


whatever  the  distance  the  upper  point  is  in  ad- 
vance at  starting  it  remains  uniform,  when  shifting 
from  one  circle  to  another,  as  from  96  to  860 :  the 
scale  of  the  holea  mav  not  exactly  suit  the  distance 
between  the  two  pomts  when  in  contact ;  but  by 
making  boss  of  upper  point  a  little  eocentrio, 
loosening  milled  nut  that  fastens  it  to  its  spring, 
and  turning  boss  slightly,  this  may  be  adjusted. 
But  exact  coincidence  is  not  requisite,  as  any  slight 
loss  or  excess  of  motion  is  pulled  up  by  the  conical 
form  of  the  locking  point.  It  i^  necessary  that 
upper  spring  be  attached  to  its  slide  by  a  pit 
ahow  upper  end  to  traverse  a  circular  are 
also  small  steel  gib  to  prevent  the  end  of  set 


Another  siiople  expedient  to  faoilitato  . 
CDunterslnking  twelve  holes  equal  distant,  as  ev 
eighth  in  the  9G;    thus  those  commonly  used 
easily  recognised.     I  think  "  Vulcan"  willsee 
superiority  of  above  contiivauoe  to  the  method  he 
mentioned  (page  363)  of  sctUne  a  movable  pointer 
the  required  number  of  holes  ahead,  and  makinp;  i 
chalk  mark  at  each  hole   aa  it   leaves  the  lockm( 
point,    and    is    carried    by    eye,    to  second  fixet 
pointer. 


FI.ANEB  WITH  UPKIOHT 

[2B293.] — I  HAD  intonded  to  add  a  second  paper 


£25298.]— I  HAD  intonded  to  add 
on  the  mattor,  giving  alternative 


[26295.]- „ 

that  his  regard  for  front  Klide  lath. 
I,   too  '-•  — 


from 


>(1<- 


■hen  i  have  one  or  two  point*  more  saii'-fs 

schemed,   to  commence  on  s  set  of  i>atter 

□k  or  swim  as  the  case  may  be. 

I  think,  however,  so  far  as    the    millinc 

.  .med,  in  the  absence  of  any  word  from  ibu 

by  a  word,  for  me  at  least,  could    eettlc  lit 

'  have  decided  to  give  np  the  particular  ai 

!nt  advocated  by   "  F.  A.  M.''  for   the  ! 

lie.     It  has  no  doubt  some  advantages  t.. 

;nd  it.    It  is  always  ready,  and   it  has  the 

head  to  steady  end  of  spindle  ;    but  here  it! 

ages    begin.      The   poppet  is  consider 

way.     The  depth  or  heicht   of   work 

ited  on  is   very  limited.      The  mandr-.! 

suited  for  holding  such  fiiindlcn,  and  tl 

supported  at  the  other  end.     Of  courK.  i 

can   be  used;  but  it  is  hardly  bo  sati^fset 

rhen  spindle  is  fixed  in  the  internal  cooe  i.: 

rel. 

Then  wo  have  the  disadvantages  I  have  a 
poken  of,  the  overhang  of  the  table  aodth« 
i-hioh  the  cut  brings  on  the  saddle  bearing' 
las  to  be  wholly  borne  by  the  V"s  of  bed.  wt 


tends  to  twist.  Ko  part  of  thia  strain  is  bo 
the  bed  proper,  as  I  have  shown  in  n  formfr 
is  the  case  m  turning.  By  bed  prniier  I  m( 
bed  as  a  whole,  as  distinct  from  ito  V'e. 

The  argument,  "  Ko  chain  is  stronger  ll 
weakest  link,"  as  apparently  applied  here,  d' 
hold  in  this  case,  and  granted  that  mnndre! 
weakest  link- it  does  not  justify  the  inscr 
another    weak    link  —  in    a     table      bidl 

Ced  for  its  purpose.  There  in  another 
k:  to  give  Butacicnt  stobility  to  lh< 
the  vertiMj  slide  must  be  nearlj-  d 
in  length,  so  thnt  when  table,  or  bracket  a 
tabic,  IS  at  proper  height  there  will  sHll  l-e  - 
between  the  V\  of  saddle  to  keep  it  sto.idv 
horiiontal  Vs  on  top  of  bracket,  nniat  alpj  1 
siderably  lengthened  for  the  same  rooMin. 

step  by  step  to  give  up  this  nrr:ingvnicnt 
that  not  much  relianie  con  l>i>  jilaoi-d  un 
may  of  course  in  an  emergency  Ijp  used  iv 
work;  but  it  fhould  be  regarded  onh  s,  tm 
till  something  better  can  be  fittc-i  up.  I 
wheel-cutting  very  well. 

Now,  with  my  nrcseut  knon-ledge    and  » 
seems  to  me  the  choice  is  nacrcnrvid  dowa  tt 
1,  A  separatomillinghaadadriweDfroinftl 
at  right-hand  end  of  lalha  witli  v«Mi<* 
horiiontal  slides,  snpportad  on  d^Lt-l 
This,  perhaps,  is  the  btrt ;  b"*  "% , 
most  expensive,  us  requir 
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call  Uwm  cm  for  the  dilsttantL  The  ugnmant 
mad  Id  mj  heating  by  th«  >ble  ahuapion  of  thu 
idUKi  vaa  that  '10  yean  ago  the  TniiritiN;)  oii  lie 
dtotamcictti  weiD  dincuvecedun  (he  CantiDeut  with 
alDW-UBtedleiis. 

It  ia  a  venr  funny  thing  that  both  these  echoula 
refer  to  Prof.  Abbo  a  diffraction  theory  in  confirma- 
tion of  their  opinions.  To  caoh  of  these  achools 
let  me  pat  the  following  qneation:  Suppoiealamp 
of  commoQ  organ-pipe  coral  were  a  mioTOSCopic 
object  like  a  diatom,  aad  we  had  ansh  an  object 
mounted  to  atiow  a  aide  view,  with  a  low-angled 
penetration  lenj  you  would  see  markings  on  the 
coral ;  with  wide-aogted  oblique  light  you  would 
■aa  the  longitudinal  and  tranaverso  itriie  :  with 
wide-anglBdaiialooc-  "--^ ^  <.—    >..,l;-l 


LOCOHOTIVES. 

[25301,]— IMPOKT ANT  experiments  are  boins 
DUde  upon  tho  Carlisle  section  of  the  Midland 
Railway  witli  rsfereace  to  the  adhesion  of  locomo- 
tive wheela.  Engine  No.  lltUO,  built  ISJii  hae 
oylindors  ITlin.  by  2ilin_  and  four  coupled  wheels 
<2  6ft.  Oin.  djamoter.  The  coupling-rods  have  been 
taken  off,  sand-boxen  are  placed  in  the  smoke-boi, 
nod  the  sand  is  applied  to  Che  railx  and  driving- 
wheeli  by  means  of  a  sand  blast  worked  by  cum- 
pressed  oir  from  tho  main  leservoir  of  the  brake. 
When  sand  ia  used  in  the  ordinary  way,  it  ia  a 
well-known  fact  that  it  is  frequently  blown  away 
-^  — 1--    ^—^^  iJiBadvantage 


if  the  aand-blaf 
sarried  to  the 


ratched   the  engine 
min^    when   riding 


nd  being 


also  timed  the    ri 

that  a"  single  "ent  ..       ..       , 

leu  cual,  and  less  repaira  than  a  conpled  one.  Ko 
engineer  would  use  a  coupled  engine  it  he  could 
obtain  the  required  adhesion  with  a  single  pair  of 
wheels,  and  a  coupled  express  engine  is  always 
regarded  as  a  necessary  evil,  which  on  heavy 
gradients  must  be  emjdoyed  to  prevent  a  stiil 
greater  evil  —  naniely,  the  slipping  of  aii^lo 
enirines. 

There  are  many  trains  on  the  Midland  Railway 
that  could  be.  with  great  advantage,  worked  by 
"single"  engines;  for  instance,  Urn  short  fast 
eiprcaaea  between  London,  Uoltingham,  and  Brad- 
ford. The  only  possible  difficultv  would  be  in 
asoeuding  the  banks  at  Irchester,  Shambrook,  and 
~>ron£eld^  but,  if  the  proposed  sand-blast  were 
mplojtdj  this  would  be  at  once  overcome.  From 
int  of  view  the  eiperiments  are 
valuable ;  but  the  practical  value 


coal  and  repsiri 


USEFUL  AlfD  SCIENTIFIC  NOTBS. 


Boaalan  Bamedy  for  Hydrophobia.— The 
Aliama,  or  water  plsjitain,  is  lauded  in  Russia  as  a 
remedy  for  hydrophobia.  The  plant  flowers  during 
the  sonuner,  and  should  be  collected  during 
Aogust.  The  roots  must  be  dried  and  grated,  then 
spread  on  bread  and  butter,  and 


a  and  grated,  then 
a  good  doae  taken 
!e  doaes  are  laid  to 


M.  Seuuola,  a  German  investigator,  has  suc- 
ceeded in  producing  musical  tones  from  a  metal 
plate  by  electrifying  it  intermittently  from  an 
mdocUon  niai:Line.  The  plate  is  aupported  on  an 
eljODite  funnel,  and  is  a  millimetre  in  thickness. 
The  terminals  of  the  induction  machine  are  con- 
aeotad  to  opposite  sides  of  the  plates  by  wires,  and 
the  path  of  the  current  ia  interrupted  so  that 
•parks  strike  across.  The  plate  then  begins  to 
loond,  and  it  continues  to  sound  even  it  a  Geisaler 
tnbe  or  a  lead  wire  ii  interposed  in  the  break.— 
«Bjri««rii,j. 

Ik  IBTO,  when  the  make  of  gas  in  Glasgow  was 
l,296,8tiB,(WU  cubic  feet,  and  the  sale  I,02(!,324,tM)0 
cubic  feet,  the  leakage  waa  20-d  per  cent.  During 
the  year  ending  lritl4-5  the  make  was  2^08,131,00^ 
enbic  feet,  the  sale  2,1 1  G,8O4,0OU  cubic  feet,  the  per- 
centage of  leakage  reduced  to  ll>6.  The  income 
from  the  sale  of  gas  in  1870  was  i:21(i,;SG,  when 
Uke  rate  was  4b.  Td.  per  thousand,  and  during  the 
last  year  it  was  £J<K'1,203,  at  a  rate  of  Ss.  Ud.  per 
thooaand.  la  1870  the  candle-power  was  2B%  and 
lait  year  it  was  iiS. 


REPLIES    TO     QUEBIES. 

*,*  In  Ihtir  Muunrt,  CorrttptmitttU  an  rnptc^- 
fnUv  rtgueiled  ic  mmtioii,  in  *ach  imtamtl,  (A«  (ill* 
miniiotbtT  i>f  lis  Jiwry  aiktd. 

[67^33.]- T  e  0  ta  n  i  o  a  1      Ednoat  ion.— 

Theorist's"  question  as  to  technical  education 
as  remained  unnoticed  too  limg.    Hia  idea  would, 

suppose,  come  to  about  what  Mr.  Rnskin  speaks 
-f  OS  a  "  liberal  education  founded  on  right  handi- 
craft," And  this  surely  is  very  deairahle;  but 
difflcultiea  crop  up  when  one  considers  the  means 
of  carrying  it  out.  To  begin  with.  Teachers  are 
scarcely  to  be  found,  for  it  is  esaoatial  that  the 
handicrafts  and  physics  should  be  taught  in  rela- 
I  each  other,  and  I  am  not  aware  that  any 
of  interdependent  exercises,  say,  in  car- 
pentry and  meohanics  has  been  ao  much  aa  begun. 
The  next  difficulty  that  presents  itself  to  my  mind 
is  of  another  order.  We  want  Ui  rear  up  for  the 
nation  not  merely  super-excellent  fltters  and 
machiniata,  but  citizens  capable  of  reasonable 
human  life,  and  there  ia  a  chance  that  our  system 
might  tend  to  materialine  the  opening  mind.  Hy 
own  solution  of  the  difficulty  is  to  approach  the 
subject  mainly  from  the  point  of  view  of  archi- 
tecture— not,  of  course,  the  pedantry  of  tho  Ave 
orders,  but  the  mtionrU,  useful  arts  of  bnilding, 
fitting,  and  furnishing  homes  for  men  and  women. 
Carpentry—we  may  almost  call  it  the  mother  of 
the  arts — will  come  first,  but  always  in  conjunction 
n-ith  geometrical  or  plan  drawing,  the  handmaid 
of  the  arts,  eii  that  pupils  should  work  from  draw- 
ings prepared,  or  at  least  traced,  by  themselves ;  they 
must  learn,  too,  to  work  from  written  instructioua, 
a  rare  accomplishment,  though  merely  a  matter  of 
training.  Kow  for  a  great  difficulty.  What  are 
we  to  make?  Well,  in  Heaven's  name,  not 
models — from  cathedrals  cut  in  cork  to  toy  rugincs. 
What  a  lumber  of  thom  cumbers  the  earth 
Are  tbey  not  bound  up  witi 
-block  for  designers — whethi 
cuj  uT  uxtistic — ^the  impression  that  proportion  is 
independent  of  real  magnitude?  No,  we  will  begin 
by  making  boxes.  Our  first  eSorta  will  do  for  tho 
Parcels  Post,  perhaps  \  aud  presently  we  shall  be 
able  to  put  some  carving  on  them,  and  make  them 
pretty  with  brasa  hinges  and  comer  pieces;  and 
then  we  can  make  all  sorts  of  shelves  and  small 
cujiboarda.  and  learn  to  paint  or  stain  and  polish 
them  ;  and  aa  we  go  along  a  number  of  structural 
principles  will  be  pointed  out.  We  may  find  by 
actual  eiperiment  on  strips  of  pine  the  laws  of  the 
strength  of  beams  and  cantileverB  (this  is  the 
legitimate  use  of  models  to  be  broken  IJ  and 
learn  the  fundamental  principle  of  the  triangular 
frame.  And  here  wc  shall  be  catefully  shown 
how  wisdom  is  justified  alike  in  the  design 
of  a  table  with  its  atiffnesa  dependent  on 
the  joints,  and  of  an  iron  roof-truas  with  all  its 
joints  pivots.  And  so,  as  we  proceed,  we  shall 
see  open  around  lu  the  doors  to  many  aciencea  ; 
for  instance,  tbe  preparation  of  paint  and  glue  will 
humbly  SQggest  chemistry  ;  and  if  wo  have  a  turn 
for  machines,  a  real  pendulum  clock  is  as  easy  to 
make  as  a  model  engine,  more  instructive,  and 
much  more  latisfactory  if  acliieved.  Dot  I  mast 
not  pursue  my  fancy  too  far.    My  claim,  in  brief. 


literature,  children  should  become  fa 
those  arts  which  conoem  all  men,  and  on  which 
civilisation  ia  founded ;  gardening  (as  representing 
agriculture),  cookery,  the  making  of  clothes,  and 


._  ._, _.id  beauty  to  right  structure. 

Thus  much  for  theory.  To  make  suclt  an  education 
generally  available  needs  time  and  many  patient 
workers.  I,  for  my  part,  am  working  with  u  small 
group  of  pupils  at  that  comer  of  the  field  which 
comes  easiest  to  my  hand.  A  twelvemonth  hence  I 
may  hope  to  tell  you  somewhat  how  my  forecasl 
has  fitted  the  facts.— W.  A.  H.  B. 

[57^74.]— Cleaning  Binocular  FrlBm.- Th< 
prison  is  usually  mounted  in  a  sliding  frame,  whicl 


., ,  after  dusting  with  the 

briuh,    the   prism  should   show  traces  of  tarnish 
when  gently  breathed  upon,  a  portion  of  an 
well-worn    cambric  hanakerchicf  ahould  be    . 
iJoyed  to  remove  it;  it   is  scarcely  necessary  for 
me  to  say  that  it  should  be  entirely  free  from  dost, 
and  be  kept  in  a  close-fitting  box. — U.  B. 

[as 03.1.] -Steam.  Navigation  oa  Oanala.— In 
reply  to  "  Hurvivalist,"  I  would  point  out  '^'■-*  '"■- 

principal  objection  to  the  use  of  steam  on  _ _ 

not  the  wave  produced  by  the  screw  or  other  pro- 
peller, but  the  displacemeat  wave  caused  by  ll>e 
passage  of  a  large  body,  such  as  a  barge.    Ithat 


been  found  by  trial  that  if  the  apeed  eietadi  tbie 
miles  pet  hoar  a  rolling  wave  ii  act  npuatsah 
aida,  which  does  mndi  dania(e  to  the  baiuu.  lia 
not  know  any  canal  oompany  to  which  ha  ejgU 
-kpplyj  bat  1  snppwe  any  one  of  themwooUbc 
rilling  to  consider  a  schema  for  working  Ikm 
latfio  more  economically  nnd  with  inoraasad  q- 
lediUon.— a.  E. 

[58017.)— Oarpot-Boatlne  Kaobliu.— I  snr 
lately  in  Cincinnati  a  oaipat-beatini  macbbe. 
The  oaipet  was  drawn  thrODf^  over  niUera,  tm- 
thing  like  the  wny  cloth  ia  draws  tliroiigh  a  ken; 


a  livelv  Breed.  Bopei  lAnm. 
Jin.  in  diameter  were  Dailed  to  the  drnm-beiu 
e  cured  alternately  at  the  ends  and  middle,  ud 
I  alf-way  between  the  ends  and  the  middle  ben) 


^^ 


left  loose  enough  to  sag  about  nine  inches.  Tk 
centrifugal  force  causes  the  ropes  to  Sy  outnl 
strike  the  carpet,  and  the  bights  of  rope  "bnbH 
joint,"  so  tosiieak,  the  whole  uf  the  carpet  gets  vdi 
beaten  over  its  whole  width.— T.  P.  S.  F. 

ra817[l.]— Joyia  Valve  Oeaj?.— '-NaU  Pom- 
asks  where  he  con  procure  the  workingdiawieiiJ 
this  invention.  The  answer  ia  of  the  pat^ir. 
Mr.  David  Joyj  but  he  will  find  diagranuoftki 
valve  motion  in  back  vulumca  set  oat  wiitafi- 
cient  clcameai  to  enable  him  to  prepare  a  wntif 
drawing  from  thtm.  I  do  nut  nnderKaad  b> 
allusion  to  "something  muro  than  rule  of  dual' 
in  this  connection.- T.  J. 

[OS^JG.]- OolonrlnB'  Brass  Flsbiiis  Xw'a'- 
If '^Longmg  to  Know  "  tries  At  any  bird  stn^th 
might  bo  able  to  get  the  white  nraonic  {c 


if   wasting  any    time  in  Ik 
operation.     Will  not  some  of   ■'Ours"  give  MS 

recipes  for  the  red  bronze,  solutions,  and  staias.!^ 
how  to  make  up  for  the  luquera  ?  It  wouU  k 
useful  lo  many  besides— AT  L.\ST. 


lUft.  lOin.;  cj-Iinders,  loin,  by  2Sin. ;  Isaiil 
wheels,  'Ift.  llin.j  driving,  7ft.  lio.  ;  XitiOH 
4ft.  Oin.j  heating  snrface.  1105'3S  aqDarc  tsA 
They  were  mostly  built  about  ISKl,  and  ■> 
numliered  3. 57,  4!1,  73.  81,  82,  8!t,  85, 1 16,  197. 1* 
I'.m.  aOO,  201,  302,  ■io3,20ii  of  which  3,  J7,  StlH 
and  l!ia  are  broken  ap,  and  8-t,  SJi,  and  SOD  IM 
been  renewed  with  the  tvpical  boiler,  chimner,^ 
Ramsbottom'a  valves.  'The  latest  expreu  enpM 
are  as  in  I'ig.  2,  and   have :  driving  whed^  % 


lin,i  bwie  wheels,  3ft. 

S«in.    Nombers  run  104,  IUl 
213,  aiB,  214,    There 


y^Ji^ 
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bnilt  In  ISAG,  of  whldi  I  could  gira  loma  dimei 
Biotu  and  ikstah  if  thoH  >re  the  oaea  leferred  to  i 
quary. — B.  Field. 

rfiS2aS.1— OoDpoT  Bt«utt  PlpM.— Thuiki  t 
"  BelEun  '  (or  diagrun  on  page  480  ;  tiie  pi»n 
yery  much  more  oomplioBted  Ihm  onn.  Tl 
reMon  why  I  have  known  copper  steun  pipM  lo  t 
UBed  WAB  that  they  can  be  moch  more  euBy  nud 
to  et  accurately  at  tho  joints  being  to  eMify  bai 
to  the  dnired  form,  alao  beoanK  they  will  gire  an 
taJcs  the  expansion  and  ooatraction  without  di 
tnrbing  the  working  parte  ot  the  engine  ;  wherei 
an  iroD  pipe,  uoleui  short,  will  require  tt  '- 
expanuoD  joint,  o -^^ 


netliin, 


piping, 


uthljw 


[inaoa.]— lieff&l  —it  ig  neceuary  to  take  oat 
.  miim  migration,  which  may  be  done  penonally  or  by 
aolioitor.    Tuu   had  better   employ   a  soiioitor.— 

Kappa. 

[68B21,]— Piano  Ouory.— P:ano(orta  silking  is 
■  trade  carried  on  by  iticlf,  moat  of  it  heiog  done 
by  thoie  vho  do  nuthing  else.  I  never  hcu^  of  a 
mechanical  method  uf  diiing  it,  and  da  not  think  it 
likely  there  is  one.— Organos. 

i;58324.]— Patent  Circular  Saw,— If  thia 
qneriit  oannot  pet  aufficient  information  from  the 
illuBtratioa  which  appe;ircci  on  p.  -Jli,  No.  1042,  I 
ahonld  advise  him  Ut  see  one,  or  proonra  the  sped- 
fioatioQ  of  the  patent.— S.  K, 

[68326.]— Party  WalU.— If  the  bnildine  ii  in 
the  Metropolis,  there  is  a  reply  to  a  query  in  the 
Xan  Tina  of  Jan.  11  which  will  assist  the  quetist 
in  this  case.  The  reply  is  lengthy,  so  he  had  better 
pnrohaae  tho  paper  referred  to.  Offices,  10,  Wel- 
lington-street, Strand,  W.C— KAPPA. 

[58884.]— Oil  and  Soaprada.-Is  it  a  fact  that 
tile  tool  won't  bite  if  soiTi-water  is  used  on  oily 
Iron?— P.  L. 

[6834S.]— OlockTork  I.amp.— Any  ordinary 
olook  train  which  will  feed  the  wire  at  uieTcqaired 
tmte  will  do.    Querist  shonld  have  staled  purpose 


or  a  Biaacfaop  engine.  Take  the  famei  through  a 
^pe  in  the  ordinary  way  to  the  nearest  outlet. 
Mow  oan  any  one  answer  bu:b  a  question  when  no 
(Mailaategivcn>'— EsaAR. 

[68S4B.]~Ft*li  Uanar«.— Use  dry  earth,  cinder 
dnit,  or  spent  lime  from  the  gasworks.  Any  dry 
iraate  material  will  do. — Xl'N.  Dor. 


at>835l.l— Kedlcal  CoIL^I  think  this  queris 
1  find  the  required  informitiun  in  back  volumes 
-  1)Bt  his  beat  plan  wimld  be  U,  see  one  of  the  strcc 
Mill;  he  would  lenrn  mure  than  bya  page  of  writtei 
llWtnotion.— Nux.  DOU. 

[58866. ]—CryMal  or  WMhlns  Soda.— Wliai 
'doMthii  query  mean?  The  water  will  keep  ii 
'  Vdntion  u  maah  as  it  can.  How  would  "C.  A.M.' 
-  pKipoee  to  alter  a  natural  law  :■ — F.  C.  I. 


I  Bake  the  coil  ^i 

•tbifi — 

ItUie  branwork  .,,^^..j  , 
Bil«m  tarnishing  r*  A  bi 
^Wonld  perhaps  be  least  trouble  where  leafh. 
Jsini;  but  rottenstone  and  oil  where  there 
.^MUcat  tniuring  anything  ol.'e.  To  preser 
■^ifpBali  brass  must  be  lacquered.-NUS.  Don. 
I'..  [CSSee.J— Plrewood  apllttar.— I  believe 
.mmachiDes  for  this  purpose;  but,  as  a  ruL, ..._ 
:  itnad  ii  split  with  a  chopper,  and  bundled  up  in  r 
..Vrnwh  which  has  a  str^nR  band  and  lever  to  hold 
j&abondle  toother  until  the  string  is  tied  round. 
...Arred  hemp  is  used,  and  the  bundles  are  thrown 
^Bto  witor  to  swell  and  tighfen  them.— 8.  R. 
-J'  [58368.]— BoilTay  Crosiingj.— I  think  this 
IBMtion  mast  be  answered  in  the  negative,  for  I 
MmiDt  find  any  railway  man  who  has  heard  of  such 
ft  idaee,  let  alone  seen  it.    There  an 


.]— BpaB»   CaiTla^   Eameu.— ^f 
Gromn"  wishes— merely  something  to  cl 
rthing  to   kee 


it: 


_..«,Ithink,c.f  t 
different  levels. 


t  four.— HEVBN-F 


t    r68Bfi9.]— Ammonium  Bichromate.- Having 
ked  up  tlie  reference  given,  I  find  that  "  8.  and 

ii    not    responsible     fur     the    paragri] 

^Uoa,Hidooosequent]y  withdraw  any  re& 

I  may  have  made  on  him.    Neverthclca 

>vnt  thU  the  ie    ' 

*«tallie  Cr  1 

*  **"■  ^b  seema  to  me  to  he  such  1 

•m   JSx.   J.  H.  Thomson's 

irporTesDqodent's  laiJ;]  a 


:ed.      I    thonld    he    glad     if    eome    qualified 

correipondent   will   tell   lu  which   is   oorreot 

Sgabcs. 

[58374.]— Oraoked  BolL— Perhaps  ron  aan 
raue  the  pitch  sufficiently  hy  Sling  a  bit  off  the 
rim  all  round,  or  flatten  it  to  some  suitable  note  hy 
scraping  all  round  inside  the  soandbow.  You  do 
not  say  how  much  pitch  is  lowered.— Oaa A  KOS. 

[5S375.]— BoUer  Querr.— I  don't  think  yon 
-- ji  do  more  than  >et  the  boiler  over  the  fomaee, 
as  it  has  too  little  diameter  to  make  side-flues  pro- 
fitable. You  can  leave  fire  under  all  night  if  it  ia 
damped  down  so  as  li>  prevent  it  baming  fierMly ; 
but  It  is  rather  ■  small  aSair  for  an;  eipenaive 
rrangements. — 9tOKbs  Bili. 

[S838l.]—I.eKal.— The  trustee  of  a  settlement 
I  the  proper  person  to  keep  the  settlement  deed, 
ind  it  he  chooses  to  employ  any  particular  soli- 
itor,  no  one  hut  himself  has  any  right  to  call  on 


If  t] 


Bsttlen 


made  in  consideration  of  marriage,  which  in  taw  ia 
a  valuable  consideration,  the  settlement  is  irre- 
vocable ;  but  if  made  without  reference  to  mar- 
riage, or  any  other  valuable  consideration,  the 
settlement  is  a  "voluntary"  settlement,  and  the 
settlor  could  sell  the  property  notwithstanding  the 
settlement.  A  man  is  not  obliged  to  leave  his 
wife,  or  anybody  else,    anything    in    his  will. — 

[aSSSG.J- Leral.— If  a  tenant  leaves  without 
giving  notice  he  can  be  sued  for  the  forfeited 
quarter's  rent ;  but  the  landlord  has  no  right  to  dis- 
train for  rent  not  due.  An  action  is  the  only 
remedy.- Kappa. 

[68398.]- IiesitL- Ves  ;  bnt  yon  must  take  out 
admioistration  to  yoor  sisUr's  share. — Kappa. 

AS&43G.]  — Ten  Aores  (and  a  Horae).  — If 
atio "  will  again  read  tho  first  part  of  my 
solution  of  this  problem,  ho  will  ssb  that  It  ii  cor- 
rect,  and  that  it  does  not  matter  whether  A  C  is  a 
tangent  to  the.  curve  A  D,  or  whether  it  cuts  off  a 

segment  on itho  line  AB  by  subttacting  the  triangle 
A  B  C  from  the  sector  A  C  B  ;  then  to  this  I  add 
the  eipression  for  the  sector  A  BD,  which  gives 
an  expression  for  the  upper  half  of  the  one-acre 
space.  Bvon  if  B  D  were  to  be  made  equal  to  B  C, 
so  that  A  C  were  to  out  08  a  considerable  "egmont 
from  A  D,  the  eipression  would  still  be  mathe- 
matically eorrect.— M.I.C.B.,  Bath. 

r6S4S9.]— Dnmpy  I.evel.—Uany  thanks  to  Hr. 
Bigg  for  his  answer.  1  should  like  a  telescope 
level,  if  poasiblo  ;  my  tripod  is  one  which  has  been 
used  with  a  dnmpy  level.  I  want  a  level  for  use 
in  making  cricket  grounds,  tennis  courts,  and  for 
draining.— John. VY  MXBH. 


right 


[08460.1  - 
'NoSig-'ic 


the  left  half  of  the 

image  passes  into  the  right-hand  tube,  and  the 
right  half  is  reflected  hy  the  prism  into  the  left- 
hand  tube.  Will  anyreader  uf  tho  "B.  U."  who 
has  nsed  one  of  Dr.  Wallicb's  condensers  give  us 
the  benefit  of  his  eiperienoe  with  it — whether  it 
possesses  the  advantages  claimed  for  it  by  the 
mventor  above  the  ordinary  form  of  achromatic 
condenser?- H.  B. 

[38468.]— Pumaoo.— "  J.  F.  C."  would  esteem 
it  a  favour  if  "  T.  F.  8.  T."  would  give  the  dimen- 
sions of  a  furnace.  The  emcible  I  have  is  Sin.  in 
diameter  and  I6in.  long.  1  want  to  know  the 
ter  inside  cupola  and 


—J.  F.  C. 

[.':S4T3.]— Z«gul.— Yon  can  bring  an  action  to 
recover  the  rent  at  any  time  within  sii  years  of  its 
becoming  due.— KAPPA. 

[5«487.]— Short  -  Oironlt    Bella.— These  belli 

turo  is  drawn  tnwanls  the  cores,  thus  never  break- 
ing the  circuit  like  the  ordinary  trembling  electric 
bell,  so  that  any  number  can  be  joined  in  series, 
and  all  will  ring^  together  perfe  ctly.  I  should  be 
glnr!  if  "  C.  D.  R."  can  Bay  the  best  gauge  wl 
use  on  them. — L. 

[58433.]— HlBFoacoplo  ObJectlTSa.- The  best 
way  for  "F.  B.  F."  to  determine  the  angulat 
aperture  of  his  objectives  is  by  means  of  Prof. 
Abbe's  apertometer.  Mossrs.  Powell  and  Lealand's 
oil-immersion  condenser  is  one  of  (he  best  forms  to 
use  for  high-angled  powers.  Also  Wenham's 
retlex  illuminator.  In  using  this  as  a  condeiuer, 
it  is  better  to  use  glycerine  to  make  immersion 
contact  with  the  lower  surface  of  the  slide,  and 
then  slightly  lower  the  condenser,  when  the  Geld 
will  be  brightly  illuminated.  If  "  P.  K.  P." 
wishes  to  see  test  objects  with  the  greatest  dis- 
tinctness and  brilliancy,  he  should  obtain  some 
■lidea  mounted  with  Prof.  Smith's  new  ^4  medium. 


They  can  he  obtained  from  Dr.  B.  H 
Geneva,  N.Y.  SUt«,  U.S.— 0.  Clifpobd. 
rsS5S4.1~Satal  Xoulda  for  "Vnloai 
"Ob"  will  amear  his  moulds  with  soap  or 
he  will  not  be  troubled  with  rubber  adhet 
vulcanising.  It  is  only  in  oases  having  de( 
cuts  that  1  have  had  any  tronble  in  getti 


taking  f  ro! 


I  do  n 


.__    I  prefer  to  use  a   good   qi 

plaster,  leaving  plenty  of  time  to  set,  1 
varnishing  the  snrface,  covering  it  with  t 
foil,  burnishing  down  if  necessaty,  and  1 
with  aoap,  and  I  get  a  smooth  surface,  as  : 
to  tear  off  the  tinfoil  when  oold.— Gypsdi 

[685H6.]— Blaectlon  of  a  liianBl 
StraJstit  Idne  drann  tlirongrh  a  givm 
Within  or  Without  It.— In  answer  to  " 
letter  of  Jan.  2-2iid.  if  a  triangle  be  balan: 
its  centre  of  gravity,  it  will  also  bo  balan 
any  straight  line  passing  through  tho  c 
gravity  in  whatever  direction.  And 
cannot  but  bisect  the  triangle  ;  for  if  it  dii 
triangle  would  tip  over  in  the  directioi 
greater  part,  which  is  impossible  whilst  s 
upon  its  centre  of  gravity.- ElAO. 

r38S37.1— Blaectlon  of  a.  Trlalii 
"AH  =11  Vread"AH  =  AA."  The 
tion  down  lower  is  faulty;  bnt  anyone  who  i 
the  solution  oan  correct  it  for  himself.- > 

Sap. 

[uBSGO.]— Iron  for  Field  SaKneta.— ' 
iron  V.  cast  iron  for  F.M.'s  depends  in 
measure  on  the  actual  constructive  detai 
machine  itself.  If  tho  armature  haa  a  6) 
of  core  it  would  be  useless  toemuloy  a  ver 
ful  field,  as  the  armature  core  ((jramme) 
conduct  a  certain  number  of  lines  uf  force, 
other  hand,  the  armature  may  havo  a  verj 
core  ;  consequently,  the  power  of  tho  fielc 
increased  to  its  utmost  capacity.  Then  J 
seen  that  in  the  first  place  the  employmei 
in  may  Jia  pennissi  We ;  and  in  the  second 
'ought  iron  must  ha  used.  lu  all  cases, 
ible,  should 


wrought  ir 


— Wro 


round' 

take  these  figurei 
tironF.M.'s,  K.K 


volte ;  malleable  cast 

cast  iron  F.M.'s,  B.M.F.  =  GO  volts.    As 

not  able  tu  answer  this  simple  question  y( 

am  afraid  you  will  not  succeed  with  tho  e 

machine  yon  soy  you  are  making.- W.  H. 

Coventry. 

[68568.]— Watoh  Tuma.- "  A,  W."  ah 
his  ruimer  in  the  viae,  and  file  out  centn 
made  perfectly  flat ;  then  take  a  broken  r< 
and,  without  softening  it,  make  a  long,  shi 
to  it  by  mbbing  it  on  the  oilstone,  turning 
at  the  same  time.  He  should  place  the 
this  pnnehas  near  a»  possible  to  the  edge  1 


in  vice,  and  a  slight  tap  with  a  small  ban 
make  his  centre  suffioiently  near  edge  to 
smallest  pivot.  Tbe  way  to  i>aint  a  piece 
truly  is  to  file  down  a  steel  runner  as  A  ; 
view  of  tame,  C,  work  to  be  pointed  j  D 
worn  file,  hEid  at  angle  point  is  requi 
drawn  backwards  and  forwards  as  work 
with  the  bow,— Peg  AS  DBKD  STUFF., 

[68568.]- Watoh  Turna.- The  reason 
not  get  the  graver  dose  to  the  worlc,  is  e 
cause  the  piece  is  not  properly  pointed,  01 


the  better  plan  is  to  turn  tbe  pivot  longer 
required,  and  then  cut  oft  the  proper  Ten 
point  the  steel,  you  will  want tomake  a  n 
shape  of  A'  or  A',  aeeordliw  to  which  yi 
will  aqit  yon  best ;  ronnd  the  end  of  th 
something  like  a  tme  point,  then  allov  thi 


4M 
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pM«  through  one  of  the  holei  in  the  ruuii«r, 
piaomg  thii  Gl»  Bs  shoTm  at  B,  iroik  the  bow,  nt  the 
Baactmio  filiag  antil  n  giad  point  is  obtained. 
A,  A',  A.',U]eruDDen;  B.  the  fllci ;  C,  the  steal  to 
be    pointed ;    D,    the    oad    Yie*    of    A'  A'. — 0. 

Steking. 

[6868!.]— HJ.  of  Oompoimd  Bngbke.— 
There  is  an  ecror  in  mine  rr  this,  owing  to  the 
book  pieisars  being  taken  all  before  mnltiplyinij 
iSBteld  of  sftre.  The  oonatint  shonld  bIbo  be 
■0000606  instead  of  as  giTec  Applying  these  cor- 
reotiona,  calculotioDS  would  stand  as  follovs: — 
-O00*10fl  X  IIS  X  IBIJ  X  [V(l  +  2-07n)-2'5] 
•:  30  b.p.  "  W.  H.  S."  has  usnmed  an  expansion 
of  12  timefl,  which  caases  ths  difference  in  our  re- 
■nlta,  but  applying  sbove  formulas  to  his  osiumod 
Base  bciDga  oat  power  as  abont  19  b.p.,  as  given  by 
••■  W.  H.  S."  All  I  wish  to  show  is  that  above 
formnla  is  simple  and  oorreet.— T.  C,  Brinto], 

[68585.]— Cold  Feet.— Have  hoard  that  external 
(ipplioation  of  wbiskj  well  rubbed  in  is  as  good  as 
•nrthing,    A  trial  can  do  no  harm.— Uu^siTOli. 

[6Sa85.]— Cold.  Feet.- 1  should  recummond 
the  suflerer  to  stand  nji,  and  then  ilowly  rninc  him- 
self np  on  tip-toB,  ana  thea  lower  himseli  slowly 
down  acain.  Lc'^  him  continue  this  for  a  dozen 
OF  BO  tunes,  and  he  will  lind  that  the  circidstjon 
of  the  blood  will  eoun  ooatmenoe  and  warm  bia 
feet.  This  practice  is  lathei  trying  for  the  calf  of 
the  leg.— O^E  Wiio  RAB  Thied. 

ri6d87.]^IiiaaiuleBoeut    IdchtlnK.- If   you 


■toils,  to  the  adjustable  resistance  from  there 
through  the  other  F.M.  coQ  to  the  right  hand 
bmsh  ;  two  wires  lead  from  the  brushes  to  the 
terniinals  of  the  machine,  and  from  these  terminals 
two  wires  lead  to  the  lamps.  If  the  sketoh 
showed  a  acrics-wonnd  dynamo,  the  direction  the 
onmnt  wonld  take  would  be  ai  follows:  From 
the  left-hand  brush  througb  one  of  the  F.M.  coils  to 
1^-band  iterminnl;  from  left-hand  terminal, 
through  lamps,  back  to  right-hand  terminal ;  from 
there  through  the  other  F.M.  coil,  tu  rieht-hand 
bnuh,  thus  completing  the  circuit.  It  I  have  not 
made  myself  clear,  will  help  you  again. — W.  H. 

Eaves,  CoYontry. 

S6868a.]— Piano  Aotlon.— To.  MB.  Davibs.- 
link  "Apollo  "will  find  that  the  brass  levers 
he  rofcrs  Ui  haie  nothing  to  do  with  taking  out 
the  action,  but  are  only  intended  to  raise  tbo 
hammers,  so  that  the  check  wire  at  the  end  of  each 
kej'  may  have  room  to  pan  when  the  hej-s  are 
I oved.    The  action  is  probably  fastened 


being  n._.   .  .  ,  .       ..  _ 

in  ^0  usual  way  by  screws,  which  pass  throng  1: 
the  oeatie  and  front  rails  of  the  key-frame  into  th< 
key-bottom.  To  take  out  the  action  the  hammeis 
should  be  raised  to  the  strings  and  secnred  in  that 
pocition  by  the  small  wi^eu  bolts  which  are 
nsnally  fitted  for  that  purpose.  The  serows  whioh 
hold  the  action  in  its  place  are  nearly  always  under 
two  coDseoutive  white  keyt;  mpposing,  therefore, 
the  oompass  to  be  sii  octaves,  it  will  be  necelsary 
^to  take  out  tbe  keys  nombercd  7,  8 ;  24,  25 ;  i3,  -U, 
*uid  BO  on  to  the  top.  In  taking  ont  the  keys,  the 
hoppers  should  be  pulled  forward  by  the  finger 
cntil  they  are  free  of  the  lover,  otherwise  there 
voold  be  a  great  strain  on  the  hinges.  The  "  boi," 
or  treble  action,  is  generally  detaohed  from  the 
lower  action,  and  must  be  removed  first ;  but 
before  attompting  to  pull  forward  tbe  action,  be 
careful  to  lower  the  hammers  lo  that  tbey  may  pass 
freely  under  the  Boundboard.  If  it  is  intended  to 
cover  the  hammers,  tbtf  shouid  only  be  trimmed 
roughly  at  the  back  prior  to  the  action  being  re- 

E laced  1  tbe  aotion  may  then  be  pat  in  and  secured 
)  its  aact  position  by  a  few  of  the  centre  screws. 
The  hammers  should  then  be  raised  to  the  strings, 
u  before,  and  marked  to  their  respeetive  notes,  as 
•o  very  little  dlSerenoe  in  the  trimming  will  oaoso 
them  to  strike  tbe  wrong  strings.  Above  all,  be 
careful  not  to  attempt  an  improvement  of  tbe  tone 
by  using  a  thicker  felt,  bnt  keep  as  nearly  as  pos- 
■ible  to  the  quality  and  thickness  of  the  old 
material.  If  new  hammer  hinges  are  reijuired,  put 
the  action  in,  as  directed  for  trimming,  and  pull 
the  hammers  to  the  strings  with  a  screwdriver  or 
blunt  chisel  pressed  on  the  hiogenT  tbe  covering 
tlip  need  not  be  put  on  until  the  glue  is  well  set. — 

W.  H.  Davibs. 

[oSnOl.]- Qflometrleal.  ~- ''  Pnziled  "  requeatd 
geometric  proof  that  equilateral  triangle  is  greater 
than  ri^ht-angled  isosceles  triangle  inseribcd  in  the 
same  circle  ;  this  may  be  evident  without  printed 
diagram,  if  "  Puzzled  "  will  bear  iu  mind  that  the 
inicrilied  bonagun  is  greater  than  inscribed  square, 
and,  furtber,  the  above-named  triangles  arc  equal 
to  half  the  inscribed  hexagon  and  equare  rc- 
.  speotively.- A.  DaxcasteK. 

[5B«02.]— Qratnino  Dynamo  wtth  Padnottl 
ArmaitnrB.- To  Ub.  Bottosb.- Anncied  is 
eketch  with  dimensions  marked  ininchesof  FJd.'s, 
«nd  armature  for  a  600-o.p.  lighter.  The  armoturo 
•honld  be  mounUd  on  a  star  wheel  at  each  end 


Vnn-metol  or  brass).  The  shaft  should  be  lin.  in 
lismeter,  good  steel.  The  F.H.'i  should  be  malle- 
ihle  iron.  Tbe  ring  I  prefer  of  Jones's  pattern 
'  laminated,"  but  a  casting  will  do  very  well,  pro- 
rided  it  is  very  soft  malleable  ■  "' '■      " 


"?•! 


ery  well,  pr< 
,,  mmiaunj  itou.  Witlj  101b.  ( 
laid  on  in  two  strands  in  eac 


r7>- 


the 


!.  thei 


Bcolty  in  winding. 


There  shonlii  f* ..-._         ., 

capable  of  taking  jib.  of  wire.  The  F.M.'a  should 
be  sbunt-wound,  each  cone  being  wound  with  201b. 
of  No.  18 ;  the  whole  coupled  up  in  series.  I  would 
refer  the  reader  to  the  "  E.  M.,"  No.  1007,  for 
mode  of  joining  wire  to  commutator,  and  alio  to 
two  excellent  articles  by  Mr.  W.  H.  Eaves,  Vol. 
XLI.  pp.  201  andSOlofE.  M."— H.  BOTTOSE. 
[SBBftl.]  —  Telephouei.  —  The     bobbins 


diaphragm  vibrates  very  eloselv  There  is  no 
iron  abont  it  (except  diaphragm).  The  direction 
of  winding  is  not  particular.  Any  kind  of  ter- 
minals will  do.  Small  battery  terminals  are  the 
handiest.— Les  En'PANT. 

[68G04.]— TolepionOB.— It  will  not  matter 
whieb  way  yon  wind  the  bobbins,  and  a  soft  iron 
core  is  not  absolntely  necessary,  but  is  an  advan- 
tngo ;  it  should  bo  tapped  into  the  magnet.  Don't 
use  the  screw  adjustment  to  the  magnets,  it  gives 
endless  trouble ;  fix  the  magnet  in  tight  and  adjust 
oooe  for  all  by  putting  discs  of  paper  at  the  top 
under  the  diaphragm.  Pat  the  terminals  at  the 
small  end  and  lead  the  wires  (insulated)  downln- 


[o8B06,l— Ball  BoariiiB*.— "  Doctor  Hedi 
inhis  reply  to"  One  BXiona  to  Irtarn,"  aayi . 
ridden  ■  bieyule  several  months  witJi  one  lal 
in  tbe  bearings  without  any  detriment;  \ 
does  not  say  whether  it  is  a  double  bJl-bi 
If  so,  it  merely  converts  it  into  a  aingle  bill-he 
bnt  if  it  is  a  single  ball-bearing,  it  shows  th. 
must  have  touched  each  other  all  the  way ' 
and  in  that  case  the  loss  of  ona  ball  woold  be 
an  advantage  than  otherwise.  Aj"OneAj 
to  Learn"  said  that  hia  bearinpi  original 
tained  13  balls,  it  must  be  a  sinRre  ball-beat 
account  of  the  odd  nuniher,  TTib  reason  i 
leave  a  sl^ht  space  between  each  row  ia  to  p 
their  grating  against  each  other  ;  and  the 
others  keep  them  apart  by  means  of  a  pert 
brass  cage  la  to  pi 
other's  motii 

[SBilOS.]— Lbb^I. — An  illegitimate  Bon  ii 
f,li«,  iiHllhu,  and  therefore  cannot  po*iU 
anv  relatives,  eicept  of  conrse  his  own  <ltgit 
children  and  their  descendants.  The  prop- 
an  illegitimate  poison  dying  intestate  and  a 
lor  consequently  escheats  to  the  Crown,  then 
no  heirs  or  neit-of-kin  to  take  it.  I  brtie' 
authorities  generally  deal  libeially  with  j 
dependent  on  the  intestate  if  proper  repn 
tiona  are  made— KAPPA. 

[.^.8.;21.1— Looomotl-vo  (Wodal),— Tour 
should  drive  a  pair  of  ^in.  bore  by  Hin. 
cylindersat  that  pressure  {451b.)  I  neverf 
small  tubular  boiler  with  iooloaed  fuTDacc 
well,  A  spirit  lamp  with  a  nnmber  of  wicb 
a  copper  boiler,  having  an  npright  tube  or 
passine  through  it,  keepa  np  steam  best.  1 1 
tour-conpled  locomotive  and  tender  IGju 
fired  in  this  way,  which  ateams  splendidly,  a 
draw  a  heavy  load  upon  rails. — Amatbce. 

[58B21.J— Loco  Model. — No,  aiie  of  cylin 
about  right  for  the  boiler,  bat  you  ought  U 
had  more  room  for  water  ronnd  firs-boi. 
great  trouble  with  tieae  small  models  ia  jw 
get  draught  enough  through  the  talxw  to  bo 
■it  properly,  and  it  is  all  a  question  o' 


E  to  whet! 


ryon 


larger  thon  yours 


in  get  St 


I  hiv 


Jin.  tubes,  and   it  it 

-eapect.  Some  time  i 
cat  all  the  tnbes  out  of  a  small  boiler,  ani! 
jne  large  one  like  a  Comisb    1     " 


•7" 


rith  shortness  of  steam  lor  want  of  driB 
T.  C,  Bristol. 

[58621.]— LooomotlTO  (Kodea).— In  re 
■'  Linoumpnmp's  "  query.  1  think  ^in.  cylinoi 
too  small  tor  the  boder  deBcrilicd :  they  she 
Sin.  boru  by  liin.  stroke,  and  the  driving  ■ 
about  Slin.  diameter.  I  nave  a  model  with  * 
about  the  same  siie  as  the  one  referred  ta  t 
the  cylinders  arc  Jin.  bore  by  I  ^  in.  stroke,  the 
makes  plenty  of  stoam  nl  about  301b.  per 
inch,  and  isbeated  with  methylated  spiritam 
to  ail  jjin.  wicks  in  the  firebox  by  a  aiphon  > 
s  tank  planed  aliovc  the  footplate  :  it  u  nee 
10  have  a  small  jet  of  steam  to  blow  a 
chimney  to  make  sufficient  drauffbt  U 
the  fiames  through  the  tubes,  until  die  > 
is  started,  when  the  exhaust  steam  fra 
cylinders  will  miita  tbo  draught.  When  yon 
the  spirits  in  the  firebox  of  a  model  boiler 
loco,  type  the  flames  will  not  pass  through  (a 
Jin. djaoieter  nnless  urged  by  a  blower;  be 
cannot  be  used  till  stoam  is  being  made,  so  s 
the  boilsrdepcnds  upon  tbe  firebox  alone  for 
ing  surface,  the  door  in  the  latter  being  left 
for  the  escape  of  tbe  fumes,  much  less  spihi 
burnt  than  when  the  blower  or  blast  is  si' 
The  BQpply  of  spirits  can  be  regulated  liy  tbr  u 
of  cotton  wick  in  the  siphon  tubes. — B.  L.  P. 

[58022.]- Oovomroent  ArohltOoturaJ  . 
sIgiiii.—Tho  answer  to  the  intcrroptite  (erf 
argumentative)  part  of  "  Architects  "qsolik 
me  is.  that  nobody  but  the  Governmenl  o^" 
pose  plans  to  be  paid  for  by  Parliament;  b^« 
iliuucnt  {which,  in  this  cose,  is  only  Ibe  6^\ 
Ilommona  practically)  can  rifuse  to  vols  0^  \_. 


be  ^^V,™,, 


mother  plan.— E DM.  Beckett. 

[68023.]— Induction   Ooil.-The   „, 
leems  somewhat  thin ;  but  it  will  be  e,>^.i»ii 
,t  was  originally  sound  and  of  good  »J^<.'* 


to  the  tube, 

any  degree  daring 

paraffin  rings  or  — 


reascd  in    thickn< 


if  each  coating  is  B 
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out  tlia  folder.  Mkks  tlie  halvei  thick  csongh  to 
ehue  ft  fine  thread  on  in  tlie  Ifttbe,  like  the  mudl 
telcMopea  luve.— T.  C^  Briilol. 

[58fi43.]-jBla(ik  XArbla  Oolnmiu.— Id.  t.a- 
■wering  this  qneation,  it  ii  nthei  difficult  to 
andenUiill  wlwt  it  wmnted.  The  liie  of  coIaiiiTU 
not  being  given,  I  oannot  u;  whether  the  pnca 
mentioned  toi  intdliibiDg  wonld  be  cbeftp  or  not. 
The  che*pert  and  beet  wi;  in  tbe  end  vill  be  Co 
hftTe  ihem  properly  poliehed  ;  there  can  be  no  nee 
in  heTing  black  marble  coliunni  painted,  ae 
otiier  and  cheaper  materials  would  do  joet  u  well. 
In  the  firet  place  the  paint  mnit  be  entirely  re- 
moTed :  a  itrong  tolation  of  potash  and  water  used 
hot  ihoold  do  this ;  bat  if  tbe;  have  to  lie  scraped, 
the  eoiaping  ahoold  be  done  very  carefolly  to 
aToid  catting  into  the  Burfacc  of  the  marble.  If 
tlie  eolomoB  an  limply  (tiaight  shafts,  without 
beada  or  othei  omuuent,  tfaey  may  be  pollahed  by 
hand  without  putting  in  the  lathe.    If   beaded 


the; 


peliebed  ii 


be  peluuiH 

the  lathe.  The  first  thing  to  be  done  will  be  to 

the  centre  at  each  end  ;  the  centie  hotet  will  pio- 
bablT  be  left  in,  if  not,  holes  most  be  drilled ;  it  is 
Diaal  to  hare  a  piece  of  iron  iin.  thick,  either 
tqnare  or  triangular,  let  into  each  end,  with  hole 
dnlled  in  centre  to  Gt  the  lathe ;  but  as  ther  are 
only  required  to  be  polished,  and  not  tomed.  black 
marbte,  with  caie,  shoold  do  witJioat  these.  Having 
got  them  to  inn  true  in  Ihe  lathe,  carefallyeiamina 
to  see  if  there  are  any  hales  or  bits  chipped  off ;  if 
any  are  foond.  these  mnit  be  filled  np  with 
■tcqiping,  which  for  black  is  shellac  melted  and  lamp- 
I^ck  stirred  in  until  a  good  black  has  been  ob- 
tained ;  pour  this  on  a  wet  slab,  and  draw  out  into 
sticks.  To  nae  the  (lopping,  heat  the  place  nntil 
just  hot  enongfa  to  melt  the  atopping  when  held 
against  it :  SaTe  ready  a  hot  iiuu  aimilar  to  a 
H^dering  bit,  melting  and  amooth  the  stopping, 
leaTin^  it  as  near  the  required  shape  as  possible ; 
this  wiU  aare  labour  afterwards.  When  every  amall 
hole  has  been  filled,  set  the  lathe  in  motion  at  a 
faiek  speed,  and  with  a  piece  of  pomice-stone  held 

keep  coDitantly  moring  from'  end  to  end  so 
as  to  get  the  same  surface  all  over,  not 
fiurntting  to  go  orer  the  beads,  ic;  this 
will  grind  down  the  stopping  lo  a  proper  level. 
■••^—  -"-'s  is  loeomplished,  wash  off  with  sponge, 
*-"-  -xaznine     the    surface ;    all    deep 

■moont  of  labour  will  remove  them  aflemids. 
The  great  thing  is  to  get  it  np  well,  or  the  polish 
will  be  a  failure.  Be  very  careful  U>  guard  agaiutt 
oil  or  greaae^,  or  yon  will  not  be  able  to  polish.  The 
pumice  having  been  applied  well  and  carefolly  sJl 
over,  wash  eS  with  clean  sponge  free  from  grit. 
Ikai  dry  the  snrbee,  and  aiamiiM  the  st<^piDg ,-  if 
tkii  is  found  lo  be  all  ri^t  and  all  scratches  re- 
meved.  repeat  the  same  process,  only  nsing  hone 
inafrad  of  pomioe^tone-  You  will  find  that  this 
Iringe  up  the  sorfaee  still  finer ;  keep  on  with  this 
until  yon  have  got  a  nice  fine  earfare  from  end  to  ' 
end.  Alvaii  eiimine  the  work  with  the  sorfaee 
dry.  as  water  gives  a  false  polish,  and  wash  between 
eadk  operation,  \\lien  you  are  satisfied  that  tbe 
boae  baa  done  ita  work,  the  polishing  proper  may 
be  begun.  Take  a  clean  piece  of  ooiton  cloth, 
double  it  up  BO  as  to  form  a  pad;  on  the  face  of  this 


the  formulie  given  below,  which  I  take  from  the 
Almanac  for  this  year :  Bulphate  of  iron  and 
ammonia,  loi.;  lump  sugar,  lot.;  glacial  acetic 
acid,  3oz.j  atbomen,  lot.;  distilled  water  SOoi. 
Add  the  albumen  last.  A  few  drops  of  a  2&erain 
(to  the  ounce)  solution  of  silver  nitrate  to  be 
added  at  the  time  of  using.  Be  careful  to 
thoroughly  free  the  negative  from  hypo  before 
naing  the  above.  In  conclnsion,  I  would  advise 
"  Gatton  Park "  when  sending 
"  E.M,"  to  write  it  in  plain  Eng 
symbols  becaoae  every  photographi 
chemist.    Bv  so  •■-'—  '-  ~-"  ^ 


r&e054.]— Uqnid  SUex.— I  think  this  mns 
sodium  tetrasilicate,  the  so-called  soluble  glass, 
is  not  a  liqnii  but  will  dissolve  in  water. 
' ola  is  >'a,ai,0,      "'"      '"" 


■Dd  carefolly  e 


.    ,  .     Wm.  Johs  Grey,  F.C.S., 

Analytical  Chemist,  Newcastle-on-Tyne. 

[58655.]— TrtBonomotry.— In  the  ease  where 
the  obeerred  point  is  lOOft.  distant,  and  only  1ft. 
below  the  horinontal  line,  the  angle  of  depression 
_:ii  ,i._;.,^j,  j^  ^j^  spproiimately  eqnal  to  the 
'inded  at  the  centre  of  a  circle  of  100ft. 
in  length, 


it  follon 


— The( 


J.'S? 


eond  appl: 


pressure  against 
the  revolving  colnnm,  ke^>ing  it  on  the  move  up 
and  down.  ConlinBe  this  nntil  a  alight  polish  has 
been  obtained,  then  wash,  and  use  anoUier  cloth 
with  iripoli.  This  will  bring  np  the  polish  still 
hiidieri  wash  again,  and  fini^  with  patty-powder. 
AU  powders  to  be  need  with  water,  bat  do  not 
Make  them  very  wet.  The  puttf-powder  should 
brmg  np  the  polish  lo  a  fine  jet  black  as  bright  as 
glaia^  To  ten  when  the  poUsh  is  perfect,  wet  a 
■mall  portion,  and  if  the  dry  and  wet  part  appear 
the  same,  the  poUth  will  be  complete.  Wash  off. 
•nfl  when  drr  cover  with  beeswax  dissolved  in 
torpentine ;  this  is  to  preserve  the  polish,  and 
ahoold  be  left  on  ontil  the  colomus  are  filed,  when 
it  may  be  removed  with  turpentine. — W.  PoTTER. 
[MM«.]— PUanum  Xlactrodaa.— Firedav.  or 
pcrh^w  pipeclay,  would  probably  suit  this  querist. 


[MM7.] 


oosnea  up  as  a  grit.    Yoi 


U  so,  1  have  had  the  same 


sthriKi^ 


I  have  had  the  same  oomplaint,  and  gave  it 
of  the  Grat  fount  I  iaii  my  hands  on.  and 
it  a  noeeaa.    The  thinner  it  is  in  reason  the 


better,  provided  yoo  don't  thin 
.1..«.l.l   „>-  i;_^i_. - .r 


Bwmber  all  floor  >. .   . 

unleB,  like  matting.  .. ,, „,  „  ,_„  .„ 

It  practically  dry,— T.  C,  Bristol. 

[&S&19.]  — Dynamo  u  k  I.>the  Kotnr.  — I 
cannot  recommend  a  balterv  and  motor  for  this 
piy«e.    It  will  only  teaJ  to  disappoiotment,— 

[5»^t.;— lAtenaUcntfon.— If  3Ir.  Park  does 
not  like  using  the  mereoiy  inteniiner.Iet  him  try 


circle  lOOft.  in  radios  is  SOOrft^  and 
since  the  angles  subtended  at  the  centre  of  any 
circle  are  proportional  to  the  arcs  on  which  they 
stand :  therefore  300  ir  :  1  : :  StiO*  :  number  of 
degree*  in  required  angle,  which  will  therefore  be 

_^'9.  =  'i?  .^  100  =  5T-2958'  -^  100  =  0-572958' 
!00t  V 

=  lfS7T.  If  we  calculate  the  angle  from  a  table 
af  natural  sines — the  sine  being  in  this  case  7^  or 
-01— we  ihall  find  the  angle  to  contain  34-378'  nearly ; 
thus  by  the  above  method  we  have  found  the  angle 
correct  to  jiy,  of  a  minute.  Of  course,  the  accuracy 
of  this  metbod  decraases  as  the  angle  increases :  for 
tuglca  of  5',  lt>',  15°,  20",  and  30',  the  errors  will  be 
about  {KII3*,    0-lBI°,    0-365',    0-U55*,  and  3-W8'.— 

The  Winuliant  Knohina.— To 
yoD  have  oo  better  maaua  la  teat  the 
quality  of  the  glasa,  try  the  fallowing  very  simple 
one : — Get  a  piece  of  paper,  sav,  tin.  square,  and 
attach  it  to  the  end  of  a  silk  thread;  then,  ia  a 
reasonably  warm  and  riry  atmoe|:Jierei  rub  tbe 
glass  pietljr  briaklf  with  a  silk  handkerchief.  If 
the  glass  is  of  auitable  qoality,  its  sorfaee  will 

become  electrified,  and  will  retain 

Cor  some  minute* :  the  silk  thread  and 
paper  attached  will  furnish  the  means  for  testing 
this.  The  points  of  the  eombs  should  be,  perhapa, 
^in.  from  the  glasses.  The  tabes  of  the  neutral- 
ising rods  fit  into  the  holes  of  the  woodwork,  the 
iteeT  spindle  fits  into  the  tubes.  Uae  washers 
made  of  vulcanised  fibre  (not  brass)  to  attach  the 
;lassea  to  the  bosses ;  the  washers  shoold  not  rob 
against  each  other;  leave  the  brass  bashes  soffi- 
iientlj-  projecting  t«  prevent  the  washera  from 
louching. — J.  W. 

[i*«67.1— Induction  OolL— The  secondary 
wire  of  this  iastmment  is  either  brokeu,  or  the 
insulation  has  broken  down.  The  amoonc  of  wire 
is  not  disproportiooate. — S.  BOTTOXE. 

[58fi57.]— Inanetion  OolL— The  quantity  of 
lecundary  wire  on  this  coil  is  do  fault.  The  fanlt 
may  arise  from  the  secondirv  being  broken.  Did 
ronteitit  tor  continuity  before  winding?  This 
■hoold  always  begone,  each  layer  shoold  alao  be 
arefolly  tested  after  being  wound.  Test  the 
leooudary    as    it'  now    stands    with    batterv  and 

SIvaniimeter.  If  it  is  foond  to  be  eontinaoos  the 
alt  is  not  in  the  wire,  bat  in  defective  insolation. 
Supposing  it  lo  be  all  right  in  theae  respects,  no 
!park  of  much  conaeqaence  can  be  got  without  a 
jondenfer,— BOBADIL. 

[5^57.1- Induction  CoiL— The  dimenaioui 
Mem  fairly  good.  There  is  perhaps  rather  moch 
secondary  (1  eatimaie  it  at  about  l,5<n>  yaids, 
taking  the  outside  diameter  of  coil  at  7iiL.  which 
allows  for  insalation  between  the  layers) ;  but  this 
ihoald  not  prevent  getting  a  spark  even  without  a 
randcnser,  if  otherwise  the  coil  is  right.  See  if 
the  secondary  ia  unbroken  by  trving  ii  it  will  dia- 
iuet  a  cnrrenc  from  the  battery.  Defective  insa- 
lation is  often  the  caose  of  failure.— J.  BBOWX. 
Belfast. 

[5j>Vi8.]—Anot).— Original  speed  of  hare  ia  -1 
snd  of  tortoise  J.  which  is  constant  . .  ^x  =  dis- 
tance travelled  by  tortoise.  Diitance  travelled  by 
bare  =  4  {1  -  J  +  i  ^  i  -  .  .1.  which  always  = 
1  y  i  =  *  .■.  tortoise  overtook  hare  in  S  ^  J  =  3i 
minutes.- T.  C_  Bristol. 

[5W.19.]— OlncoM  In  I*»tliOr.— Eitract  the 
Slncoee  frum  the  leather  bv  warming  with  a  little 
water.  The  leather  might  aJvauta^eoiuly  be 
shredded.  To  the  solution  tbns  obtained  add  a 
few  drops  (if  a  solntion  of  sulphate  of  cupper,  and 
then  caustic  potash  drop  by  drop,  tiil  the  ppt,  first 
formed  redissolves.    If  no  glucose,  or  other  re- 


ducing agent,  be  proaeut,  the  ppt.* 
solve.  In  any  caae,  hemt  and  n  ppL 
then  red)  of  copnnu  oxide  indieataa 
similar  body.  A  hrowniali-bljck  i 
oxide  may  be  din-egarded,  as  it  ia  on 
action  of  the  potaafa  on  tbe  ooppe 
B.  B. 

[iaaiO.]- Edlaon'B  duOk-CTlIiu 
—To  Hb.  BotTONE. — Mine  ooosista 
wheel  of  chalk,  looking  for  all  the 
small  grindstone,  mounted  on  a 
platinom  wire  for  an  axle.  Thisw 
supported  00  two  wooden  nprighli 
soaked  in  melted  paraffin).  Two  brt 
thin  platinum  ahMt,  preas,  one  on  the 
the  chalk  cylinder,  the  other  cm  the  ] 
itself.  The  cylinder  miiat  be  moisti 
it  work.  When  wet,  if  the  cyliodi 
a  current  is  set  up  from  centre  to  per 
— S.  BOTTOSE. 

[58663.]— BreakA«e  of  XiOOO.  S 
Is  *- alide-rods "  correct?  If  so.  mo 
are  wanted,  for  at  present  the  cause  1 
be  that  they  are  too  w-e»k.  Snrelj 
must  be  meant ;  though  it  is  eviden 
engine  if  it  "  slips  "  with  eteam  shut 
is  nsnally  understood  to  mean  wheeb 
round  by  the  steam  because  the  rail 
or  there  is  insufficient  adhesion,- — Nc 

[58663.]- IrfMK).  Slide  Bod>.— n 
wish  (o  know  ia  why  the  engine  (>'o, 
side  or  coupling  rc^  so  often,  not  w 
her  slide  rods,  aa  by  my  own  fan 
appeared  last  week  to  the  n-aste  of  jc 
S.  FATTES. 

[5Bi;6«.]— InouidMcaiit  U«:htin 
BOTTOSE.— If  theM  cas^cings  are  fp. 
will  find  they  require  the  fullnwin; 
— Fielda:  31b.  of  Xi>.  Ii;  in  serie 
and  Sib.  of  So.  -JO  in  shant  wi 


IDs  very  eaaily.-S.B' 

G66.]  — Incsindeaccnt   L^slitin 
BOTTOSE  ott  Hr.  Bates. — Yoor  j 

be  used  either  as  neries  or  shunt, 
series  system,  wind  the  armature 
md.cx.,and  the  FJt.'s  with  121 
ilcjs-  the  coils  being  placed  two  in  fel 
parallel  arc.  If  you  wish  to  wind 
a  shunt  machine  then  use  for  the 


[586fi7.1— Bloctrio  Uffht  for  P 
eandlestickx  of  a  piano  would  be,  perh, 
renient  place  to  fix  incandescent  las 
in  lamps  of  H  c.p.  with  holders. 
Ihem  in  parallel  arc.  A  battery  to  girt 
light  at  a  stretch  is  what  we  all  want. 
which  comes  nearest  to  this  is  the 
itric  acid  is  used  in  the  porous  po)j<. 
lost  be  kept  oot  of  doors  on  account  ot 
nt  fomes  may  be  avoided  by  usini 
icric  acid,  the  ordinary  bichromate  suit 
qoart  cells  in  series  will  be  necessary  i  I 
than  fodr  or  five  hoars'  light  may  be 
BOBADIL. 

[58671.1— CsOoriflc  IntansiUa*.- 
Lat  "  Bquivolt "  means  heats  of  form 
will  try  to  hunt  them  np  for  him  next  wi 
'OH.S  Grbt,  F.CJS,  Analjtical  Choi 
istle-on-Tyne. 

[58671.1— HMta  of  OomUsntieo  [> 
Intai|slti«*)^-If  the  farmer  ia  mesot 
noteworthy  author*  are  Andrews.  Fswc 
man,  Berthelot,  and  Thomsen.  The  fiUn 
from  the  tables  of  the  last  meutiosei  a 
mann's  -  Beiblitter,"  ISTS,  Sua,  1  sudi* 
So.  8.  They  are  in  calories,  for  ooinpoiKb 
.n  where  soluble :— ALCl,  47iSfti,  >"«-«; 
lCU  1 1*840,  Co-CL  6o7'60,  CnCU  and  (K 
7IO,FeCl,and  FdX4HiO999»0,  Ftfl 
Caa.  and  CaCLSH^  187tit0.  Ufi 
MgCLsH-O  IB6930,  Ka-Cl-  S0TS40.  KJ) 
Na-O'IMMO,  CaO  149460,  MgOHjO, 
ZnOH^  «3680.  FeOH,0  6S»80,  CoOM 
Cu,0  40810,  CuO  37160,  ALOjHJ) 
Fe.OjHJ)  191130,  K^Aq  ll«6'^  ' 
10^9^  GiSAq  »8330,  KSUAq  KaHA  » 


&»M,    CaSiBiAq    ;  _  ...,., 

ZnSnH,0«370.  PeSnH.O  ia7iv.  CsS 
CaO^,  smiO.  MgO.SO.  i31iW  <> 
m3i9.  SeealsoWatt's-Dictionsiyof  l*« 
—J.  Bbows,  Bdbit. 

[58675.]- The    WUnrtmrat    lUdil* 
L.  T.  Gablaxd.— 1.  The  glaM  di!f^  a"" 


or  it  is  liable  to  endk,    '. 
spark,   thick   iztm   ate  .. 
polished  edgca,  are  the  best ; 


ESGLISH  MECHANIC  ASP  WORLD   OF  SCIENCE  ;   So.  1,088. 


£'aiiiiK;r 

"nS 

'""S="i 

r™ 

S:.'id; 

.  „,    lo  mnflln  oil  uid  arying  In  wino  tir  woald  be  a  "pfeJy     from  bottom  of  cjl.  {oriUnary  "HJ'-' 
n,  ,J«id«lBoltBtiin»iuttitliiieDddMireJ,  which  ii  ■  Ln.pl j  lo    i(  tlie  «a™nt»ge  gitn^d  ",  """f, J^ 


tkln^  Uochui 


Kith  ui  iDcrousd  uKon.— W.  H.  K. 

[MIM.]— Wheel-CnttlmKlCaalLbia.— I ' 
Couia  unj  iwdtr  ol  "K.  M."  gLre  iketch  ol 

being  boriionial.—Biiias.  - 
[UTOB.]— Seunlau  Iiead  Jolnta.— I  hi 


of  nggoB end tiwd U flTt  ton*;  horl«HiUl  dL — 
jmiiM :  rlse>  lOO  yftide ;  ipeed,  iLk  mllee  per  bouTp 

th«  Rqnfnd  bone*" — ' '  -•^'-^'-^  «i„.*i-»-.4  » 

■oifiice  of  ground  1 


[sh;i7.]  — LimeUffit.  - 


[ia-:s.]-8olBnoId».- 


'/.p-'""; 


[eeT07.]--a«lstljia  UouldBfor  Plaater . 
latlnK  Zlnoa.  —  ifoii'i 


te  Dbllnd  If      . 

■InTe— haw  b3  niAke,  proportion 

[IWOSO-i ., 

render  of  "  onci "  lindlx 

■olntlon  ornlpboricKki.  and  iheo  tried  to  caicr  tlii'a 

thFj  in  kft  In  ibe  ll,SO, !— Geohue. 
[M709.]— The  Wlnuhiirmt  Bloctrio  Kac  b  ine.  - 

I  limTe  m»de  one  of  these  niKUuc  Slic  □(  pl.iLe..  I  .[r, ,  tv. 
being !llii.b;lln..uid  (bout  llln.ipart.    land  r'i::i  iifli 


M  copper  1 


tbetUokwl™    Tbecu 

BiplBg,  with  bit!  of  So.  K  copper  wire  ioldn 
biki  agidnrt  the  UnrolL  Thete  m  lopp 
naf»«lu*Mnmlibod  lulde  ud  out  irltb  it 
I  onlj  mt  •bout  lln.  ipiirk  withont  Lejdea  ji 


Ttgbtr-TUOB.  BHTTQ. 

[fSTlO.]— Atom*.— Prom  time  to  time  I  i 
■poken  of  In  the  "  £.  11."  u  (hough  thej  weto  ir 
IWT*  been  iHibdde  the  ehemlAl  world.  Ktoipeal 
ttmt,  and  when  I  urt  it  I  did  eo  vlth  the  Imjnn 

tloo.  and  tbat  the  notlou  vu  quickly  dyliig 
■uppluitedbjiach  teimiucomblDlBf  qu&ntltj 
aqalnlCDt  vtlaht,  Ac.  The  freqaent  oocurrei 
wvrd  "Atom"  Id  the  "^ll,"  hu  -ladnoed  mc  1 
ftillovlnt  jawtloiM.  udtnut  loiiie  ot  oar  cheniii! 

It  •0,  bl  vDcmTuu 
■ ■—  teat  t 

« tuUoi*,  Hjun  or  round.  Bat.  or  whit 
IfceT    blM  ttaemeelna   together   to  foi 

fM711.1-Aliu 
JoDn  Orej  ^  "  " 

latliatft  dUBCDlt  matter  n^rrlng  to  them  for  thf  pi'i  m  <: 
pmpertlca  at  alnmlnlnni.  Th*  foUowliig  prot-r-'r  r 
«lib  to  know  for  ■  paitlcaLu  purpoae,  and  If  ' :  - 

U  be  will  gin  It  Id  particDlar  together  with  the 
Hmr  maoT  Mlofnuni  will'  be  nqnlred    tfl    i 
a]nDilnliiniwlnJDUD.lDdiaiB,  f  Whataretbemj       .      . 
aaddnstUltTotAllnrelatloalathgoonunoiuKti  . 
Chn  Al  be  TolaUUied  ?    If  to,  it  what  tempenli   .       \  ■  . 
at  wbatlcmpenttmdoislt  begin looildiH  whi  i 

In  atmapkeric  air  f — BROUIllf. 
lUnil-Ctalds  Mill  SoUa.-!  ihiU  klD..    <  ..i.. 

eqoare.  A  template  iketoh  of  the  groovea  w«uli  preittlj 
Mtlet.  with  putlculare  aa  to  beet  aUe  IndlanLot  ruJt*.  «ud 


13.]~BiiriiliiK  China.- 


[Mris.l— Dynamo. —TO  MR.  bottone.  oh  si: 
EAVEs.~WI1l  ron  kindir  eCaCe  idie  anil  weight  o(  wire  !■ 
^Diilldrn*nof  W.I.FJJL  «  bj  H  by  U.  InelualTe  of  borlii 


[J87M.]-Bao 

[»8r!ii.]-WMt*-LiinlaK.~ 


und  wUl  the  ordlurj  ArecUf  wbjoh  la  mppllifj  at  ihi 

Voulda  >l.<b  ot  itobc do  for  tha  haae  f    Anj  hlnti  ni  Ic 
■arklug  It  when  made  will  be  graletullj  rccelted  by- 

[WWIJ-CW  Braaaea.  -  Wai  »nis  eorrapondeBi 

Hon  aui  I  to  fli  tlie  meul  lo  u  to  fill  ihe  tndi  u  vrU  si 
d.e  bore  r     What  class  metal  u  It  ?     Huh-  ii  it  mxle  }- 


[  intend  to  make  boiler  D(  a-lSlo.  relLd  eteel,  well 

[U7u.]-^lTotLlar  Milling  Cnttara.-I  lu 
plain  latbe  work.  In  iron  and  wood ;  taut  hare  nere 


Uiin.  dlam..  or  ]e«.  gh< 

work  pabllihcd.  D«tbig  ol  thli  kind  of  lathe  i 
jl— U.ILD,  DeToa. 
7M.)— Trouvo  Axmlitara.-  Can  any  tcllow  re 


^  what  depth  ihoQld  the  platei  be  punched  T 
.epth  of  ordinary  copper.ptafe  work  be  luQ 
here  any  book  or  work  that  I  conld  get  any  L 
ron;    Ifuy  Und  reader  woDld  anewer  theei 

bould  be  rery  grateluL— llio.v, 
[M7ig.]— Oomantatoi.— TO   Un.  Etvt 


Helhos. 
[U73j,]— Photo.  liens.- 


purpow,   Thlnklnd  to  remedy  tbi-  by  pj: 

that  the  (lopiecrew  Into  bowl  ol  Icr.'.  .i, 

rsP7a3^1— Plant*  B»tt«ry-— ^'j^' ■ 
reepeotlng  the  aboTB-nniued  battery  'f  Tl 
eleven  platei,  Itii-  '■!  *'■>.   Howioiny  J-^ 

leTFiw  direction  without  diicbarglng  ? 


[S(7jt,]— To  Mr.  Bottone.- 
!ll™one  pi«e,  1  put'a  brMB  ring 


[t«79e.]— Hot  Poles  of  Field  VU\ 

'clihottw  than  the'oc^r  (eFtdeQ«.|  hVit' 


[iaJJ7.]— Olyoarine.— Wby  d> 

ClliTTAllOOCBKK. 

[iH7U.]~Watar 
Sir  Kdmnnd  Beckett  i 
charged  bj  meter,  aa  It 

"'--'lyMyltbeknowai 
UH.  which  I*  cap* 
ilj  aconratetr.  and  i 
Irliable  10  lotrodDce  aootticr  a 

[(e7]>.]-Sepoiiase'W'ark.— VLiKE^ 


C^clopffdla,  II  he  would  glTe  me  the  ralueof  ■gfr'ii  Itj-re, 
•■  1  ondentand  by  "  Llnuu"  under  "Qnidraluri!  uf  iI.f 
Circle  "  to  e07  decimal  plam.  1  should  alw  tike  to  know 
tram  wbaC  eipreeiloii  It  wBacalcalatel.— Batio. 

lM71s.]—Btiat-Pra venting-  Covering  lor  Iron 

C««tln»«.— Will  Kimeone  who  knowi  the  ben  jireium- 

(fan  tor»boTe  ohllgt  by  Imparting  hli  knowledge  ■      Tin.' 

OHtfngi  riu,  in  ■)]  emta,  be  DltluaMl;  uSiieil.     H^ 

jwbOIb  oil  brcB  Cried  ?  Itha>betaniggeil*dth!ki.dli<;uig 


uQ  the  Eplndle.  imd  how  are  the  tiian  itrlpg  let  Into  the 

,98;n.]— Small-power  Engine.  —  li  there  nny 
work  treating  of  the  managdiiurnt  and  adjusting  ot 
UDoll-power  englnee.  iay,npto3)U.F.  ?  I  have  ReynoldH^ 
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NEW    APPARATUS. 

BEADY  AND  IN  PBEPABATION. 

SAFETY  BUNSENS  (Fletchers  Patent).  A  new  high- 
p5wer  Burner  for  confined  spaces,  small  in  size  and  of 
enormous  power. 

SMOOTHING  IRONS,  Self-heating  (Fletcher's  Patent), 
for  fine  Laundry  work.     Three  sizes. 

HIGH-SPEED  BOILERS  (Fletcher's  Patent),  for  Boil- 
ing  water  AT  ANY  REaUIRED  SPEED  for  Tea, 
Coffee,  and  Restaurant  work. 

LABORATORY  BUNSENS   for  ordinary  Chemical  use, 

IN     PREPARATION. 

A    NEW    ATTACHMENT  FOR    EXISTING   GA^ 

COOKING  RArsljjES  (Fletcher  s  Patent),  for  utilising 
the  waste  heat  of  the  Oven  in  heating  water  for  washing 
dishes,  &c. 

INSTANTANEOUS    BATH    HEATERS    (Fletcher's 

Patent),  for  supplying  PURE  Water  fit  for  Cooking  or 
any  purpose  at  any  required  speed. 

NEW  COOKIMG  RANGES  (Fletcher's  Patent),  for  uti- 
lising the  waste  heat  of  the  Oven  in  heating  water.  Five 
gallons  of  water  heated  1^  per  minute,  by  the  waste 
heat  of  the  Oven  without  any  cost  whatever. 

NEW    FURNACES  for  Glass  and  China  Paintmg. 

INTERNALLY  HEATED  TAILOR?^;  IRONS,  which 

can  be  heated  from  an  ordinary  Gas  Bracket. 

THOMAS    FLETCHER, 

THYNNE   STREET, 

WARRINGTON. 

London  Offices  and  Showrooms-SS,  UPPER  THAMES  STREET. 
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DOMESTIC   ELECTBICITT.* 

THE  large  army  of  amateurs  (in  this  case 
those  unacquainted  with  the  subject) 
will  doubtless  be  thankful  to  M.  Hoepitalier 
and  Mr.  Wharton  for  placing  at  their  dis- 
posal a  work  which  describes,  in  a  popular 
form,  the  various  uses  to  wluch  electricity 
can  be  applied  in  the  household.  There  are 
amateurs  whose  knowledge  of  electricity  and 
its  applications  is  on  a  par  with  that  oi  ])ro- 
f essionals  ;  but  this  book  is  not  for  them : 
"  it  is  intended  as  a  book  of  amusement,  com- 
bined with  instruction,  for  the  amateur  who 
wishes  to  know  something  of  the  working 
and  uses  of  that  subtle  something,  'electri- 
city,' which  it  is  prophesied  is  destined  to 
revolutionise  the  world."  It  will  be  seen 
from  that  passage  that  M.  Hospitalier  has 
enlarged  ideas  of  the  future  of  electricity, 
and  it  is  not  surprising  that  he  should  assert 
that  "  everyone  is  a^^ed  as  to  the  immense 
advantages  to  be  obtained  from  a  general 
distribution  of  electricity,'*  though  he  re- 
cognises the  tolerably  obvious  fact  that  it 
will  be  *'  many  years  oefore  this  distribution 
can  become  universal."  We  mention  these 
opinions  of  the  author  in  order  that  readers 
may  understand  how  much  weight  to  at- 
tribute to  his  views  when  contrasted 
with  those  of  other  writers,  who,  with 
less  knowledge  than  the  distinguished 
Frenchman,  quite  surpass  him  in  their  ex- 
pressed belief  as  to  the  future  of  electricity 
in  its  applications  to  useful  purposes.  M. 
Hospitalier  plunges  at  once  into  his  subject 
by  refusing  to  "  gloss  over  our  ignorance  by 
erroneous  and  often  deceptive  theories "  ; 
electricity  is  to  him  a  vague  term,  but  he  is 
contented  to  deal  with  the  results,  and 
having  expressed  the  opinion  that  it  is  no 
more  a  fluid  than  the  other  physical  forces 
into  which  it  may  be  transformed,  he  adopts 
Tyndall's  view  that  it  is  a  "  mode  of  motion," 
and  proceeds  to  describe  the  results  he 
obtains  with  various  kinds  of  apparatus — 
numerous  enough  to  satisfy  the  most  ardent 
student.  He  commences  by  demonstrating 
the  mutual  transformations  between  elec- 
tricity, heat,  light,  and  mechanical  and 
chemical  energy  ;  he  even  declines  to  trouble 
himself  with  the  exact  constitution  of  his 
electric  generator  ;  all  he  wishes  to  show  for 
the  moment  is  the  fact  that  he  can,  with  the 
^  assistance  of  his  machine,  produce  electrical 
ij,  phenomena  by  the  turning  of  a  handle.  His 
^  Fig.  1  is  a  small  dynamo  driven  direct  from 
a  large  wheel  turned  by  a  winch  or  crank 
handle,  which  demonstrates  the  transforma- 
tion of  mechanical  eners^  into  electric  cur- 
rent. So  long  as  the  circuit  is  open  the 
machine  requires  little  exertion  to  turn  it — 
just  sufficient  to  overcome  the  friction  of 
the  parts  ;  but  when  the  circuit  is  closed  the 
operator  finds  that  he  is  beginning  to  do  real 
woxk,  and  he  is  compelled  to  slacken  speed — 
the  energy  he  is  applying  at  the  handle  is 
becoming  apparent  at  the  terminals  of  the 
dynamo  in  the  shape  of  what  is  called 
electric  current.  That  something  is  there 
which  did  not  exist  before  is  demon- 
strated by  the  motions  of  the  needle 
of  a  small  compass,  which  endeavours 
to  put  itself  at  rignt  angles  to  the  current, 
ana  thus  discloses  the  principle  of  the 
electric  telegraph  ;  the  calorific  effects  are 
ehown  by  conneoting-up  a  small  incandescent 
•lamp  in  the  circuit,  when  the  carbon  film 
.  glows  with  an  intensity  varying  with  the 
amount  of  energy  with  whidi  tiie  handle  of 
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the  machine  is  tamed.  Similarly,  a  small 
coil  of  thin  platinum  wire  can  be  raised  to 
almost  a  white  heat,  or  a  piece  of  iron  wire 
be  made  t«  glow  red,  or  even  to  melt,  pro- 
vided the  eneiigy  applied  at  the  handle  of 
the  machine  is  sufficient.  The  energy  can 
also  be  transformed  into  the  chemical  shape 
by  means  of  an  accumulator  or  storage  bat- 
t^  ;  but  in  this  case  the  electric  current  is 
made  to  act  on  plates  of  lead  placed  in  an 
acid  solution,  which  are  so  affected  that 
after  a  time  they  can  themselves  give  off  a 
current — ^in  this  case  termed  voltaic  or  gal- 
vanic, but  practically  identical  and  still  a 
mode  of  motion,  the  origin  of  which  was 
the  muscular  exertion  expended  on  the 
handle  of  the  dynamo  machine.  A  thorough 
appreciation  of  these  facts,  that  without 
eneiigy  there  is  no  electricity,  and  that  the 
energy  which  makes  itself  apparent  as  cur- 
rent la  always  less  than  the  original  source 
in  amount,  whatever  it  may  be  in  intensity, 
prepares  the  reader  for  a  correct  appre- 
hension of  what  is  to  follow,  which  is  an 
explanation  of  terms  used  in  electricity.  M. 
Hoepitalier  employs  the  familiar  comparison 
of  the  flow  of  water  in  a  pipe,  in  which  the 
pressure  tending  to  force  the  water  through 
represents  the  potential  or  electro-motive 
force  of  the  current.  The  quantity  delivered 
by  the  pipe  represents  the  amount  of  cur- 
rent, and  the  mction  set  up  by  the  passage 
of  the  water,  caused  by  the  sinfulness,  &c.,  of 
the  pipe,  represents  the  resistance  opposed 
te  the  electric  current  in  the  conductor.  It 
will  be  easily  understood  that  the  flow  of 
water  will  be  ffreater  the  higher  the  pres- 
sure and  the  less  the  resistence ;  so  it  is 
with  the  electric  current,  as  stated  in 
Ohm's  law :  C  =  E  divided  by  B.  A  correct 
appreciation  of  these  ^^fundamentals"  is 
absolutely  necessary  if  the  reader  or  student 
would  understand  the  question  of  domestic 
electricity  ;  and  having  thus  endeavoured  to 
impart  the  reqmsite  information,  M. 
Hospitalier  proceeds  with  his  work  proper  by 
"treating  in  Chapter  I.  of  the  methods  of  pro- 
ducing the  electric  current.  These  are,  in 
reality,  three  only — viz.,  chemical  action,  as 
in  primary  batteries ;  heat,  as  in  thermopiles  ; 
ana  mechanical  action,  as  in  dynamos.  What- 
ever the  distant,  or  for  that  matter,  the  near 
future,  may  bring  forth,  so  far  as  the  tyro  is 
concerned,  thermojules  are  of  no  use  at 
present  to  the  amateur  electrician,  while  the 
frictional  machines  recently  brought  to  a 
high  degree  of  perfection,  do  not  give  the 
kind  of  electricity  he  requires — or  rather,  do 
not  present  elecixical  energv  in  the  shape  in 
which  it  can  be  utilised  for  domestic  purposes. 
Magneto  and  dynamo  machines  require  more 
power  than  is  usually  at  the  amateur's  com- 
mand, though  if  he  has  a  water  wheel,  a  gas 
engine,  or  can  put  a  strap  on  some  factory 
shafting,  they  are  the  cheapest  known  source 
of  current.  For  ordinary  experimental  pur- 
poses, chemical  action,  or  the  battery,  is  the 
most  convenient  source  of  electrical  energy, 
and  some  batteries  are  cheaper  than  others 
because  better  adapted  for  &e  purposes  re- 
quired. Galvanic  batteries  of  different 
design  are  probably  to  be  counted  by  the 
hundred  ;  but  a  dozen  or  a  score  will  include 
all  the  best  forms,  and  these  are  divided  into 
two  distinct  classes  :  those  called  upon  inter- 
mittently, and  those  which  are  required 
to  give  a  constant  current.  M.  Hoepi- 
talier describes  some  of  the  better  known 
forms  of  cell  with  considerable  detail,  and  in 
the  case  of  the  Leclanche — a  most  useful  cell 
for  many  domestic  purposes — ^be  gives  direc- 
tions for  ite  preservation,  and  explains  at 
some  length  how  its  .possible  duration  may 
be  calculated.  He  also  supplies  examples  of 
the  use  of  the  f  ormulsB  in  working  out  such 
q^uestions  as  the  number  of  cells  required  to 
ring  80  many  bells,  and  then,  in  Chapter  11., 
explains  all  the  details  connected  with  the 
instaUation  of  electric  bells,  which  is  the 
moat  simple  practical  application  of  domestic 
oleoMnijy.      Aatomatic  alarms  follow  natu- 


rally in  Chapter  m.^  and  Chapter  lY.  is 
devoted  to  domestic  telephones.  M. 
Hospitalier  considers  the  telephone  a 
"  useful  and  valuable  "  adjunct  to  the  othe 
domestic  electric  apparatus  ;  but  many  will 
prefer  to  use  the  mechanical  telephone,  or 
even  speaking  tubes,  where  the  distance  is 
not  too  great.  To  show  what  difference  an 
error  of  even  one  letter  may  make  in  print, 
we  note  that  on  page  53  Prof.  Hughes's 
microphone  is  saia  to  consist  of  a  small- 
pointed  carbon  pencil  held  ''  tightiy,"  in- 
stead of  lightly  ;  but  as  several  forms  of 
carbon  transmitters  are  described,  the  reader 
is  not  likely  to  be  misled.  Electric  clocks 
and  the  application  of  electric  alarms  to 
ordinary  timepieces  are  described  rather 
briefly  m  Chapter  V.,  and  Chapter  VI.  treats 
of  electric  lighters,  apparatus  for  setting  fire 
to  combustible  materials,  &c.  Chapter  YII. 
deals  with  a  subject  which  apparently  in- 
terests a  great  many  people  —  Domestic 
Electric  Lighting.  We  need  scarcely  say 
that  we  have  received  many  letters  which 
show  that  the  writers  have  some  vague 
idea  that  electric  lighting  can  be 
carried  out  at  a  merely  nominal  ex- 
pense —  something,  at  any  rate,  below 
that  of  gas ;  but  the  pubhc  are  at  last 
beginning  to  apprehend  the  truth,  and  will 
appreciate  the  remarks  of  M.  Hospitalier, 
when  he  says  "  the  most  serious  obstacle  to 
the  universal  adoption  of  the  electric  light 
(apart  from  the  (question  of  price,  which  for 
a  small  installation  is,  and  must  be,  very 
high)  is  the  inherent  difficulty  of  producing 
the  electrical  energy.  When  the  distribution 
of  electricity  to  every  house  is  an  accom- 
plished fact,  the  use  of  the  electric  light  will 
be(X)me  general,  even  if  for  an  equal  light  a 
higher  price  has  to  be  paid  than  for  gas."  All 
motors  are  not  equally  suitable  for  electric 
lighting.  A  steam-engine  in  a  private  house 
is  littie  short  of  a  nuisance,  however  service- 
able it  may  be  at  times  ;  a  gas-engine  is 
almost  infimtely  preferable  ;  but  the  best  of 
all  is  a  water  motor,  provided  the  water  can 
be  obtained  for  nothing.  M.  Hospitalier  says 
that  high-speed  turbines  are  the  very  best 
motors  possible  for  driving  dynamos,  and 
Mr.  WhartoD,  the  translator  and  editor, 
appends  a  note,  in  which  he  says  he  can  speak 
from  experience  of  the  great  advantages  of 
usin^  water  power  by  means  of  turbines,  thus 
obtaining  light  from  a  natural  source,  costing 
nothing.  Here  we  find  the  crux  of  the 
electric  lighting  problem.  If  the  energy 
requisite  can  be  supplied  for  nothing — as  in 
the  utilisation  of  a  waterfall  otherwise  run- 
ning to  waste, — electric  lighting  is  a  more 
economical  source  of  illumination  than  any- 
thing else ;  but  if  a  gas-engine,  a  hot-air 
engine,  or  any  other  prime  mover  must  be 
pressed  into  the  service,  then  electricity 
cannot  compete  with  gas  or  oil  at  present 
prices,  although  it  has  undoubted  advantages 
which  many  will  think  are  cheaply  purchased 
at  the  price.  On  the  score  of  economy, 
batteries  are  altogether  out  of  the  running, 
even  when  they  take  the  form  of  accumu- 
lators  charged  at  some  factory  where  power 
can  be  obtuned  cheaply  ;  but  independentiy 
of  the  economic  viewpoint,  they  are  always 
troublesome  and  often  vexatious.  Expense 
and  trouble,  however,  are  happily  not  always 
effectual  deterrents  to  the  enterprise  and 
enthusiasm  of  amateurs  of  science  ;  and 
those  who  wish  to  know  what  can  be  done  in 
the  way  of  electric  lighting  in  private  houses 
will  find  it  set  out  with  considerable  ela- 
borateness in  this  work.  M.  Hospitalier 
speaks  highly  of  Lalande  and  Chaperon'a 
oxide  of  copper  batteries  (which  we  described 
in  Vol.  XXTCVLL  p.  500),  because  they  may 
remain  set  up  for  months  without  being 
touched,  and  can  be  oaJled  upon  to  supply  at 
regular  or  irregular  intervals  an  amount  of 
electrical  energy  corresponding  to  the  size  of 
the  elements  used.  Wnen  it  is  required  to 
light  an  electric  lamp  for  a  few  hours  only, 
the  simple  bichromate  battery  is  at  once  tk*^ 
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anly,  there  will  be  no  drop  in  the  body 
acept  perhaps  a  little  at  the  far  end,  and 
ihis  can  be  corrected  by  measurement  from 
;he  bed-plate  facing  or  by  spirit  level  laid 
ipon  the  face  of  &e  top  flange.  Clamp  in 
3laoe,  try  the  plunger  backwards  and  forwards, 
naking  a  slight  variation  in  the  position  of  the 
iwrrel  where  the  plunger  happens  to  go  hard. 
I^en  mark  the  holes  off  the  lugs  on  the 
jylinder  blocks,  and  drill  and  tap  two  ont  of  the 
lour  first  of  all.  Put  in  their  screws,  and  try 
ihe  pump  again  by  moving  the  plunger  back- 
vards  and  forwards  to  see  if  it  moves  easily. 
[f  slight  adjustment  is  necessary,  it  can  be 
)ffect^  in  the  remaining  two  holes. 

We  may  consider  the  engine  as  fitted  up  now. 
But  there  are  connections  to  be  made  for  the 
iteam-pipes^-cocks  to  be  screwed  in,  means  of 
lubrication  to  be  provided,  and  glands  to  be 
packed,  before  it  can  be  set  itx>  work. 

For  the  steam-pipe  connections,  therefore, 
^e  must  have  two  flanges,  one  shown  in  Fig. 
134,  to  go  on  the  steam  chest  facing  for  the 
lapply  pipe.  This  is  faced,  and  screwed  to 
^eoeivo  |in.  tube,  and  fastened  on  with  three 
crews.  The  other.  Fig.  135,  is  attached  to  the 
izhaust  branch  of  the  cylinder  witii  three 
K>lt6,  but  is  screwed  to  take  lin.  pipe. 

Two  pet-cocks.  Fig.  130,  are  screwed  to  the 
lylinder,  one  into  each  cover,  against  the  lowest 
Murt  of  the  bored  portion ;  put  &e  centres  of  the 
looks,  say.  atadisttoceof  li^in.  from  the  centre 
»f  the  cylinder.  These  cocks  should  always  be 
ipened  during  the  first  few  strokes  of  the 
OBton,  to  allow  of  the  exit  of  the  water  of 
londensation.  They  are  best  purchased  of  the 
nodel  makers.  Often  the  cocks  are  placed  in 
lie  bottom  of  the  cylinder  instead  of  on  the 
langes,  and  a  single  lever  and  handle  opens 
vad  shuts  both  simultaneously  (Fig.  187).  A 
let-cock  is  screwed  into  the  pump  to  the  centre, 
hown  on  the  Fig.  131. 

The   lubrication   of    the    piston  is  effected 

hrough  a^  oil  cup  (Fig.  138)  screw^  into  the 

op  of  the  cylinder  and  filled  with  a  mixture  of 

allow  and  oil.    The  oil  cups  in  the  guide  bars 

re  filled  with  lamp  wick  and  oil.  the  wick 

oting  as  a  siphon  to  convey  the  oil  down  the 

rilled  hole  in  the  centre  of  the  cup.    The 

une  remark  applies  to  the  bearings  for  the 

.rank  shaft.    The  strap  end  of  the  connecting 

;)d  should  be  supplied  with  a  skylight,  or  plain 

.ibricator,  screwed  into  the  strap.    For  the 

.faher  bearing  parts,' simple  pouring  of  the  oil 

ito  the  drilled  holes  will  be  sufficient. 

s  Glands  are  rendered  steam-tight  with  spun 

•»m^  made  greasy  and  impervious  with  an 

^plication   of    Russian    tallow,    and   wound 

gntly  around  ;ithe  rods  in  the  stuffing-boxes, 

id  screwed  down  by  the  glands.    When  newly 

>cked,  the  glands  should  enter  but  a  little 

^y  into  their  stuffing-boxes,  so  that  they  can 

)  screwed  deeper  as  the  i)acking  shrinks  in 

ilk. 

Actually,  the  steam  joints  will  not  be  made 

itil  the  connection  pipes  are  ready :  but  it 

lU  be  convenient  to  mention  them-  in  thiB 

fpc%.    Procure  some  wire  gauze  and  cut  out  a 

.  ig-shaped  piece  for  each  flange,  equal  in  size 

its  outside  diameter,  the  hole  being  equal  to 

.  bore.    Smear  this  liiickly  with  a  mixture  of 

1  and  white  lead  and  boiled  oil,  insert  it 

^fcween  the  flanges,  and  screw  up  tightly. 

Sometimes  the  lead  mixture  alone  is  used  in 
^^^iking  joints,  without  the  assistance  of  the 
lue  ;  but  it  is  apt  to  become  blown  out  in 
ae  by  the  pressure  of  the  steam,  while  the 
luse  forms  a  skeleton,  so  to  speak,  between 
1006  meshes  the  lead  is  secure.  Also  india- 
jhet  facings  are  employed,  while  frequently 
ength  of  fine  copper  wire  is  wound  around 
a  ooil  on  the  face  of  the  fiange  to  assist  the 
d ;  nothing,  however,  is  superior  to  the 
ise  first  mentioned.  There  will  be  nine 
ats  of  this  character  required — one  to  each 
inder  flange,  one  to  the  steam-chest  flange, 
)  each  to  the  steam  and  exhaust  pipes,  and 
ir  to  the  pump  flanges  on  each  face  of  the 
ve  Beatings. 

;  shall  conclude  the  series  in  the  following 

iole,  with  some  notes  in  reference  to  the 

ler  and  fittings  suitable  for  an  engine  of 

i  character.    But  before  doing  so  I  think 

i^ht  to  adopt  some  suggestions  made  by  "  In- 

3a-(letter24144,p.  169  V0I.XLI.)  respecting 

'  design  selected  for  these  papers,  and  to  give 

dry  sketches  and  working  diznensions  for 

goides^  &c.,  of  those  o&er  types  which 

70  mentioned  in  the  fiist  article  (Vol.  XL. 


p.  532)  and  the  merits  of  which  were  discussed 
in  letters  24144  and  24179  of  the  last  volume. 
I  shall  make  the  suggested  alterations  so  clear 
that  no  difficulty  will  be  experienced  by  our 
amateur  friends  in  modifying  the  designs 
accordingly  if  they  so  choose. 

Fig.  139  shows  the  usual  form  of  overhanging 
cylinder  whose  front  flange  is  bolted  to  a 
cover  cast  with  a  strengthening  hood  at  the 
end  of  the  bed.  The  slide  block  is  also  of  the 
form  referred  to  in  the  letters  before  mentioned, 
and  commonly  employed  in  this  kind  of  engine. 
These  modiflcations  are  all  proportioned  for  the 
especial  eng^e  whose  constniction  we  have 
b(M}n  discussing  in  these  articles,  and  excepting 
in  the  particulars,  which  I  shall  here  en- 
numerate,  its  details  would  remain  unaltered. 

As  our  aim  is  to  get  the  centre  of  the  cylinder 
lower  down,  we  can  effect  that  best  by  increas- 
ing the  height  of  the  bed,  and  so  giving  the 
latter  additional  strength  where  most  n^ed. 
Make  the  bed  2^in.  deep,  therefore,  or  nearly  as 
deep  as  the  blocks  for  the  crank-shaft  bearings, 
which  will  then  stand  as  simple  facings  jlln. 
high.  Shorten  it  also  at  the  hinder  end  to 
terminate  Sin.  from  the  middle  point  of  the 
original  guide  bars  or  20iin.  from  the  centres 
of  the  crank  shaft.  But  the  most  important 
alterations,  neoessitated  by  this  form  of  con- 
struction, are  tiiese : — ^Looking  at  the  end  view, 
there  is  a  hood  whose  ardi  is  struck  to  a  radius 
of  2^in.  Ttus  must  be  cored  out,  and  the  core 
print  must  extend  snfflciently  far  to  clear  the 
first  spring  of  the.  curve,  or  to  the  dotted  line 
(elevation).  So  the  print  must  be  6|in.  lon^, 
and  of  the  shape  of  tne  arch  (Fig.  140).  This 
will  be  screwed  to  the  bed  face,  and  upon  it  there 
will  be  fastened  tiie  pattern  hood  A,  best 
nailed  round  either  in  strips  or  in  segments, 
around  whose  edge  also  a  beEkding  or  fillet  may 
be  fastened  If  desired.  The  portion,  B,  lying 
beyond  the  print,  which  receives  the  flange  of 
the  cylinder,  is  wired  on.  There  are  facings 
provided  to  receive  the  slide  bars,  and  the  face 
of  the  slide  block ;  and  recesses  (Fig.  139,  plan), 
are  shouldered  down  at  the  ends  of  the  travel, 
and  a  strip  runs  around  these  to  confine  the 
waste  oil.  But  the  print  covers  over  a  portion 
of  these,  and  the  core-box  is  accordingly  made 
like  Fig.  141.  Two  sides,  A  A,  have  ends,  B  B, 
shouldered  in,  which  ends  being  cut  to  the 
curve  of  the  inner  arch  of  the  ho<xl  become  the 
guides  for  the  edges  of  a  strickle  to  be  worked 
or  scraped  over  tiie  sand  which  is  rammed  in  to 
form  the  core.  The  inner  face  of  one  end  of 
the  box  is  made  exactly  like  the  front  face  of 
the  cylinder  cover  with  fits  recess,  and  stuffing 
box  and  flange,  the  latter  of  course  being  slid 
loosely  over  its  print.  Upon  a  bottom-board,  C, 
dowelled  on,  ti^c  portion  of  the  facings,  &c. 
covered  by  the  arched  print,  is  fastened  precisely 
as  though  it  were  the  face  of  the  bed  itself,  the 
remaining  portion  being  put  upon  the  pattern 
which  lies  beyond  the  end  of  the  print.  The 
proper  making  of  these  parts  is  mainly  a 
mauer  of  correct  dimensioning,  so  that  the 
facings  in  the  core  shall  correspond  with  those 
upon  the  pattern,  the  oore  face  be  continuous 
with  the  pattern  face,  and  the  core  match  the 
print  in  length,  width,  and  curve. 

The  sliden3lock  is  made  of  cast  iron,  moulding 
upon  its  siae,  and  being  oored  out.  The  length 
of  its  foot  or  face  should  not  be  less  than  the 
figures  given.  The  guide  bars  are  usually  made 
of  cast  iron  also ;  but  as  the  bolt  holes  will 
weaken  them  very  much,  it  will  be  better  io 
make  them  of  wrought  iron,  case  hardened  in 
this  instance.  The  mode  of  fitting  the  slide 
block  with  the  guide  bars,  and  with  the  con- 
necting rod  (figured  on  p.  534  Vol.  XLI.),  is 
sufficiently  clear  from  the  illustration,  and  I 
therefore  pass  to  consider  the  next  mode  of 
attachment  for  an  overhanging  cylinder 
(Fig.  142). 

In  this  case  the  g^de  is  circular  in  section, 
and  cast  in  one  with  the  cylinder,  so  that  there 
is  no  front  cover.  A  flange  is,  however,  cast 
around,  both  to  g^ve  it  a  symmetrical 
appearance  and  also  to  afford  provision  for 
cleading  if  desired.  The  circular  guide  is  not 
necessarily  in  one  with  the  cylinder,  since  it  is 
sometimes  cast  as  a  portion  of  the  bed«  the 
cylinder  being  bolted  upon  the  end  as  in  the 
last  instance.  But  the  advantage  of  casting 
these  together  is  that  the  cylinder,  stuffing- 
box  and  guide,  are  bored  at  one  setting. 

No  difference  will  be  made  in  tiie  method  of 
constructing  the  pattern — that  is,  as  regards 
the  jointing  ofx.the  body,  the  steam^ohest  face, 


the  exhaust  branch,  i^jQ. :  but  of  coiirr-e  the 
guide  and  cylinder  body  will  be  turned  in  one 
length,  with  a  print  at  each  end.  The  openings. 
J,  a,  at  the  sides,  and  the  facings,  h,  6,  for  the 
slide  block  necessitate  the  construction  of  a 
core  box  which  will  include  the  whole  internal 
portions  of  the  cylinder  and  guide  with 
their  facings,  the  openings  and  the  prints  (Fig. 
143).  The  recess  c  (Fig.  142),  at  the  termina- 
tion of  the  piston  stroke,  is  cut  out  to  3]{in.  in 
diameter  to  save  the  trouble  of  turning  it  out 
in  an  awkward  position.  The  rounding  of  the 
edges  of  the  side  openings  is  better  if  prints 
are  put  on  there  ;  but  it  is  not  necessary,  nor 
helpful  to  the  moulder,  and  the  square  edge 
left  where  the  core  comes  in  cuntact  with 
the  mould,  can  be  easily  taken  off  with  a  chisel 
and  file.  But  'it  is  advisable  to  f  unii^h  the 
moulder  iwith  ^me  g^iide  to  insure  the  side 
openings  coming  parallel  ^vith  the  cylinder 
foot.  If  a  portion  of  one  of  the  prints  is  cut 
away  flat,  and  a  piece  corresponding  both  in 
size  and  relative  position  bo  put  in  the  box 
(Fig.  143,  a)  ;  the  proper  position  of  the  oore  is 
guaranteed.  The  feet,  rf,  d,  for  bolting  down, 
will  be  made  fast  to  the  sides  of  the  guide  in 
the  pattern. 

When  boring  the  casting,  the  biggest  boring 
bar  that  can  be  got  through  the  stuffing  box 
must  be  used,  for  if  of  slight  proportions  it 
will  wobble,  and  the  two  bores*  will  be  out  of 
line  with  each  other.  To  obtain  a  large  hole 
in  this  case,  the  stuffing  box  is  put  in  as  a 
separate  casting  (Fig.  142,  plan),  so  that  a  long 
bar  of  l^in.  diameter  can  be  used.  The  glan^d 
bolts  are  made  to  serve  the  double  purpose  0f 
screxi-ing  the  gland  down  and  of  fastening  the 
stuffing  box  casting  with  its  contained  neck 
bush  to  the  main  casting  itself.  A  specially 
long  drill  must  be  made,  to  reach  the  two  holes, 
and  the  gland  and  stuffing  box  will  be  passed 
in  from  the  side  of  the  gruide,  the  lug  exten- 
sions preventing  them  from  pa.ssing  in  through 
the  front. 

The  slide  bl^ks,  in  larger  engines,  are  fre- 
quently made  with  wedge-8hai)ed  fittings  and 
bolts  ;  but  their  adoption  is  hardly  practicable 
in  one  of  so  small  size.  The  hollow  si)a<;e  for 
the  connecting  rod  end  is  cored  out,  and  in  the 
absence  of  a  slot  drilling  machine  it  is  best  to 
core  out  the  cottar  way  together  with  the  hole 
for  the  end  of  the  piston-rod,  allowing  a 
trifle  for  boring.  The  core  will  be  very  small, 
but  the  making  it  is  quite  practicable  if  the 
box  is  made  accurately. 

The  bosses  shown  in  the  two  sectional  views 
of  the  bed  are  inserted  to  receive  the  bolts  of 
the  guide  bars  in  preference  to  thickening  the 
bed  itself. 


DELaSB'S  IMPBOVED  CHUCKS. 

THE    improvements   in   chucks  for  lathee 
recently  patented  by  Mr.  J.  Delger,  of 
Melson-stroet,    Luton,    relate   to  holders   foir 
turning  eccentric   work,   and   consist  in  the 
combination  with   the   revolving  mandrel  er 
spindle,   or     with      a    removable     block    or 
head,  secured '  thereto,  ^f  a  circularly  adjust- 
able boss   fitted    eccentrically     therein,      and 
capable  of  adjustment  by  being  turned  on  its 
longitudinal  axis.    WitMn  this  circularly    ad- 
justable boss  there  is  in  some  cases  formed  lon- 
gitudinally a  bore  disposed  eccentrically  to  the 
axis  of  the  boss,  but  in  such  a  position  as  to  be 
capable  of  being  brought  by  the  circular  adjust- 
ment of  boss,  in  line  with  the  axis  of  rotation 
of  the  mandiel  or  spindle.    This  bore  serves  to 
hold  the  smaller  kinds  of  work  to  bo  operated 
upon,  or  a  drill,  or  other  like  tool,  or  an  ordin- 
ary lathe  oentre,  or  a  removable  bush  in  which 
such  articles  can  be  fixed.    By  suitably  ad- 

i'usting  the  boss  inside  the  mandrel  or  the 
Lolding  block,  the  work  or  article  carried  there- 
by can  either  be  brought  accurately  in  line 
with  the  axis  of  rotation  of  the  mandrel  or 
when  required,  into  a  position  more  or  less 
ecoentric  tthereto,  the  amount  of  eccentrici^ 
being  asoertained  and  indicated  with  the 
greatest  aocuzaoy  by  the  aid  of  a  graduated 
scale  and  index.  The  outer  end  of  the  circu- 
larly adjustable  boss  may.  if  desired,  be  enlarged 
to  any  extent  so  as  to  form  a  circularly  ad- 
justable face  plate,  or  the  face  plate  may  be 
made  separate  and  attached  to  the  boss.  This 
face  plate  will  be  found  useful  for  carrying 
the  larger  kinds  of  work,  which  may  be  chucked 
or  seoued  thereon  in  any  well-known  or  «>Tu.t<- 
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Wfty  of  eiample  only,  in  front  Tiew  ■ 
elevation  detached  at  Fig.  T),  which  ki 
holder  for  Bumll  work.  Bach  as  the  ipiai 
eocentrios  employed  in  Bewiugmadunei 
which  is  iHttstrated  (by  way  of  ezampl 
at  Fig.  8,  or  it  may  be  n»ed  aa  a  holA 
drill  or  a  lathe  centre.  F  U  the  indm 
in  Fig.  1  OB  Becnred  to  the  adjustable  bo 
6  is  a  divided  or  gradnated  scale  on  tin 
the  block  or  mandrel  A  for  teciliteti 
Betting  of  the  work  or  article  canted 
boea  B  either  conoentrically  witb  t^ 
the  mandrel  or  to  any  given  amonat  d 
tricity.  In  order  to  protect  the  scale  «a 
from  injnry  they  are  sunk  or  reeeiMd  i 
lees  in  the  end  of  the  block.  The  Ggn 
efaowB  the  circularly  ad  jostable  bosBui 
sc  arranged  that  when  the  index  u  at 
the  scale  the  axis  of  the  bore  D  will  a 
with  the  axis  of  revolution  of  the  aiau 
illnatrated  by  the  dotted  ciit;ls  i  ;l 
'  'colarly  adjusting  the  boas  B  inmk  tb 
mandrel  A  within  a  range  of  a  half  . 
in  TBrions  tntennediate  degnet  <4 
tncit^  can  obTionely  be  obtained. 
drawing  (Fig.  1)  the  bote  D  is  ibown 
lasted  to  about  thzee  t«ntha  of  iti« 
range  of  adjastability.  H  ia  a  set  w 
fixing  the  worh  or  the  baah  or  hoIdeiE 
bore  D^  a  hole  being  Tw^^^f^  in  the  nde 
buHh  (see  Fig.  7)  for  the  entrance  of  ti 
of  the  set-screw.  I  is  a  slot  or  gTOOV 
transversely  acroes  the  mandrel  or  blad 
admit  of  the  screw  H  being  brought  t 
[lesired  poBitian  when  circularly  adjoM 
boBsB.  Figs.  Sand  6  show  the  scicv 
two  extreme  positions.  If  deair«d  the  i 
the  boss  B  may  be  made  to  project  rlEi 
beyond  the  block  A  to  cany  t^  warw 
vrhich  case  the  slot  I  vrill  notbeiniiin 
Fig  6  K  represents  an  enlarged  bn 
shown  M  formed  in  one  piece  iritli  Ik 
SDlnrly  adjoatable  boss,  and  L,  L  are  MS 
other  suitable  contriTancea  for  fin) 
work  on.  In  this  azrangemrait,  whick  f 
found  useful  when  operating  upuo  tb  I 
kinds  of  work,  the  index  F  may  be  ftl 
Che  block  A  and  the  ncftle  formed  oa  th 
of  the  face  plate,  or  the  ecsle  may  be  1 
round  the  cylindrioal  eiuf  ace  of  the  U 
imd  the  ind^  be  fixed  to  the  back  of  tk 


A  PRACTICAL  KETHOD  07  Tt 
ISa  B0CK-8ALT  BUKFACB 
OPTICAL  PUBFOSIS.- 

By  Jno.  Bkasbbab,  Pittoboii.  IV 

TWO  years  or  more  since  Prol  I^^V 
m*  to  imdertake  the  work  of  poUn 
rook  Mlt  trains  so  feeqaentlj  called  isM  ■■ 
well-known  reMsrohea  in  obacue  beat  ii;i> ' 
■urfacea,  andw  the  very  beat  rnaitit'— 
ephemeral  in  their  ahazaotcr,  owing  Id  tk 
finrinnnnt  nsturn  nf  thnmalinilsl.eiwl  iiiisiliir 
the  belt  lasnlta  trom  thoin,  freqnoBt  nfli 
and  r«finring  are  tibtaluMj  iiiiwisij  I 
been  informed  that  the  Pranoh  optioiMi  Hi 
rook  salt  suifaoei  npoo  broaddotib ;  «.  ■ 
nlniost  all  aartaoA*  I  have  toted  show  Ik 
have  been  finished  upon  some  yiatdisf  art 
as  the  edfei  ire  almoat  alwava  toodM*' 
would  call  it,  oveivoarraetad.  Thiebbtrili 
lesnlts  in  iny  optiatl  •orboes.  Mi.  Oaqit 
of  Alvan  Olatk  and  Bona,  poUiked  a  pi* 
Prof.  Landey  which  turoA  ^  to  be  bwriH 
polieh  aud  hi  flgme.     Hia  matihnd  mm  M 


Fig.  lis 


Fig. 


. __je  section  of  the  improved  ohu( 

taken  along  the  line  1 — 2  in  Fig.  2  and  showing 
the  bore  of  the  circularly  adjtutable  boss  in  its 
coDoentrio  position.  Fig.  4  ia  a  longitudinal 
section  thereof  taken  uong  the  lino  3 — I  in 
Fig.  3.  Fig.  I>  is  a  view  similar  to  Fig.  3  but 
■howing  the  bore  in  the  adjastable  boss  ad- 
iustsd  to  Its  extreme  limit  of  eooentricity,  and 
Fig.  6  ie  a  side  elevation  of  the  chuck  as 
farmed  with  an  enlarged  faoe  pdate  for  re- 
oaiwiag  wort  ot  ruioni  kinds,  to  beaeouied 
t&wvte  by  aomn  vt  oth«r  well-known  oon- 


trivauces.  Aiaa  cylindrical  or  other  shaped 
block  or  head  forming  the  main  body  of  the 
chuck,  which  block  is  shown  at  Fig.  1  as 
adapted  for  being  screwed  to  the  nose  of  a  lathe 
mandrel  or  other  rotary  spindle,  although  it 
may  obviously  be  secured  thereto  in  various 
other  ways,  or  may  even  form  the  end  of  the 
mandrel  or  spindle  iteelf  if  desired.  {In  a  longi- 
tudinal t>ore  made  eccentrioallv  in  the  block 
or  removable  head  there  ia  fitted  the  ciroalarly 
adjostablc  cylindncal  boea  B,  fixed  securely 
therein  in  it«  adjosted  position  by  a  set  screw 
C,  or  other  well  known  means.  D  isthelongi- 
tudiaal  bore  in  the  adjustable bossalsomtnate 
eooentrically  therein  for  the  purpose  of  re- 
oeiTingabustiE  (ons  of  which  is  shown,  by 


brine  wss  used  i 

way.  Kr.  dark  ■nfh.Tnml  ma  ^iV  tke  «* 
difficulty  he  met  with  was  to  wma  th*  idH 
faces,  ajttr  tk4  poliikimg  mu  f»J^,Wl* 
arm  orpahn  of  tliB  haDd,  fat  pnonHot to ■! 
eUe.  On  a  f  flw  oooaiiaaia  I  MvwaBseasMl 
way,  but  where  inoeeM  at^  ba  ^rf  Ae%  i 


Ha^ly  I  have  no 
and  as  my  mi "    '  ' 

phjtioiat  who 
ticea.  It  give 
polishing  a  prlim  I 
about  two  "~  '  —  * 


ll«tlBV,Al«Ml^lHf 


I  have  no  trovkla  te  lllfa  ■" 
method  fa    mllj   ^S 
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the  laTfuie  of  tiie  priam  to  be  poliihed.  While  the 
pitohuitiU  wftrmtpTeH  apon  it  tuij  approiimataly 
ikt  inrfacc,  aooh  u  ■  piece  ot  ardinu?  pUtc  glsH. 


anoidiiurjr  oonnteT  link  bit,  sb;  )iD.dituiict«t|aiui 
•t  interruiof  Jin.  over  the  entire  lur&ce.  This 
Im  done  to  relieve  the  Btmoapheric  preHOra  in  the 
final  work.  The  upper  inrface  of  the  pitoh  i>  now 
TMj  ilLglitly  wanned  and  R  true  plane  aurface 
(nanill;  a  glass  one,  prepared  b;)-  (finding  and 
poliahing  three  enifaoei  in  the  ordinary  way)  pre- 
TiomJy  wetted,  ii  preued  upon  it  until  the  pitoh 
anrfaoe  beoomeH  an  apprgiimately  true  plane  itaelf. 
Fortunately,  moderalcly  hard  pilch  retains  ite 
figore  quite  peraitteutty  throngh  abort  peiloda  and 
■mall  chygea  of  temperatiiTe,  and  it  alwaya  paya 
to  apend  a  little  time  in  the  preparation  of  the 
pitched. 

The  poliahei.  being  now  ready,  a  very  imall 
quantity  of  roue  and  water  ii  tuien  upon  a  fine 
■pon^e  andeqnallv  distributed  DTeritagnitaca. 


inenoaslygi 
H  done  l£e  s 


d  and  fined  salt  aarface  (thil  work 

.  aa  in  glaai  working)  ii  now  placed 

npon  the  paUaher  and  motion  instantly  set  up  in 

dMmetnl   ettokea.     I  nsnally  walk   around  Uie 

pidiaher  while  working  a   anrface.     It  is  well  to 

notsthatmotionmnst  beoonatant.  for  a  moment'a 

nat  is  fatal  to  good 

atu&oe  is  quickly  eacen   ai 

owing  to  the  holes  that  are  in' the  pitch 


lulta,  for  the  reason  that  the 
'   '   ■egolarly  so, 

important  part  of  this  method. 
,Ba  work  the  moisture  will  begin 
-w  cininiiaLo  4uiie  rapidly.  No  new  application  of 
w«ter  is  to  be  made,  but  a  careful  wateh  must  be 
kept  upon  the  pilch  bed,  and  as  the  laat  restige  of 
moiature  disappears  the  prism  is  to  be  slipped  off 
the  polisher  in  a  perfeotly  horiaontal  dueoldon, 
and  if  the  work  haa  been  well  done  a  dean,  bright 
and  dry  inrfaoe  ia  the  resulL  The  surface  is  now 
tested  by  ^e  well-known  method  of  iaterferenct 
frosn  a  perfect  ^aai  teat  plate. 

If  an  error  of  ooneavity  presents  itself  the  proceai 
of  polishing  is  gone  over  again,  niing  short 
diaiiietial  atrokes.  If  the  error  is  one  of  oonvexity, 
the  polishing  strokes  are  to  be  made  along  the 
ohoraa,  extending  over  the  edge  of  the  poluher. 
The  essential  feature  of  this  method  is  the  fact 
that  .the  surface  is  wiped  dry  in  the  final  strokes, 
that  getting  rid  of  the  one  great  difficulty  of  pitoh 
polishing,  a  method  undoubtedly  far  superior  to 
that  of  polishing  on  broadcloth.  If  in  the  final 
■trokes  the  surnce  is  not  quite  cleaned  1  usually 
breathe  upon  the  pitoh  bed,  and  thue  by  oondensa- 
tion  plaoe  enoagh  moisture  upon  it  to  give  a  few 
more  atrokes,  fiuishing  post  the  same  as  Iwfore.  In 
ten  minutes  I  have  polished  prisma  of  rock  salt  in 
this  manner  that  have  not  only  ahown  the  U 
line  donble,  but  Frof.  Langlev  has  informed  me 
that  his  assistant,  Hr.  Keelei  (J.  B.),  has  seen  the 
nickel  line  clearly  between  the  D  lines.  This 
•peaks  for  the  superiority  of  Uie  surfaoea 
those  polished  on  broadcloth. 

In  polishing  prisms  I  prefer  to  work  the__ 
top  of  the  polisher,  aa  they  can  be  eaaily  held, 
bnt  aa  it  ia  difficult  to  bold  lensea  or  planes  in 
tbiaway  withoot  injuring  the  surfaoea,  1  usually 
■npport  them  in  a  block  of  soft  wood,  turned  ao  as 
to  touch  only  at  tbeii  edges,  and  work  the  polisher 
OTer  them.  Though  it  takes  oonsideiable  praotioe 
to  succeed  at  firat,  the  results  are  so  good  that  it 
irell  repays  the  few  home'  work  it  requires  to 
master  the  few  difficulties  it  presents. 


A  CONVENIXNT  AITOLX  PLATE. 

IT  is  often  desirable  to  chuck  work  at  diSerent 
angles,  and  at  a  given  angle  by  degrees,  for 
drilling,  planing,  or  milling.  The  drawing  I  aend 
lierewith  will  give  a  clear  idea  of  a  device  I  made 
ftjr  that  purpose  after  being  annoyed  when  chnck 
ing  work,  by  blocking  it,  and  getting  the  angle  by 
die  use  of  Uie  bevel  protractor,  which  both  con 
0mned  time,  and  in  many  cases  waanotapennanent 
ohooking  (owing  to  the  blocking)  until  Uie  jobwae 
finished.  To  overcome  this  difficulty  I  made  an 
•ngle  plate  as  shown,  and  it  is  a  great  satii&iation 
to  nse  it.  You  can  see  at  a  glance  what  angle  it  is 
m*t  at,  by  the  graduated  arc,  and  the  augh 


SDOther.    It  is  often 


diSerent  angles,  oi 


o  drill  holes  on  the  opposite 
BjuBfl  uL  a  caBuag  in  which  the  holes  must  be 
puallel  with  eaehotber,  or  two  hole*  to  be  drilled 
«t  Tight  angles  to  each  other,  or  any  anglee,  which 
MH  be  quickly  done.  I  spwik  of  snoh  caitings  aa 
an  not  surfaced  on  •□  lidsa.  A  oaatlng  tiiat  is 
■qoMsd  up  can  hara  thli  aonditliisi  ofthe  hole* 
lioniht  abont  withost  Uili  fbt&  IHie  dUK  •■ 
~T  be  ssen,  win  nrtni  fan  M*  to  &  ud  fiXD  D  to 

l»Uuoppadlad&    Ir  •-  ---^  ibdMbbi  tn 

i>a  «c  mill  two  «  Oi*- -< 


;,. J 

".  -          ■  ■ 

JIIZ 

f 

f 
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wrz  ^      '  ■ 
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angk  plute  haa  been  aeenrately  made.  To  aeoom- 
plish  this  the  plate  must  be  centred  at  C,  and  have 
u  hule  bored  the  liae  required  for  the  bolt,  opposite 
brilep  on  a  line  with  each  other,  then  insert  a 
Turiudrtl  with  good  oentrea  and  face  off  the  endi  or 
arc  pieces  true  and  parallel  with  each  other  on  e. 
li.tbe,  then  put  it  on  a  pair  ot  true  planer-eentreb 
aud  tilane  t£e  (op  off.  Thus  we  have  a  true  plate. 
Then  plane  the  inside  of  the  atandarda  of  baae 
plate,  equare  with  bottom  ;  bore  the  holes  for  the 
bolt  on  which  it  awiugs  at  right  angles  lo  this  sur- 
faoe,  and  on  a  line  with  each,  and  the  plate  is  tme. 
The  arc  can  easily  be  graduated  on  the  Duiversaj 
milling  machine.  A  hole,  B,  eiposes  the  gradua- 
tion, and  a  pointer  ia  inserted  therein.  Bolt  D  is 
loosened  on  both  ends,  as  well  as  bolt  C,  in  order 
to  Kwing  the  plate.  When  the  four  bolts  are  aaain 
tighteiieil.  then  is  no  danger  whatever  from 
slipping.  An  addition  can  be  made  to  this  plate, 
of  great  advantage  for  use  in  milling,  by  putting 
an  eitru  plate  on  the  bottom,  to  form  a  swivel 
bottom,  in  older  to  set  the  plate  at  an  angle  to  t' 
tr&v^  of  the  platen  ot  the  miller  when  end  millint 
work  19  tii  lie  done.  Thisbaaeoanalsobe  gr&duatei£ 
and  thus  any  angle  be  obtained. 


BLm  HIAT  ON  STZEL. 


A''^ 


._ ^.  oalling  attention   to  thi 

elTcct^  |jroiluoed  by  working  mild  steel  at  whi 
known  !is  a  blue  heat,  and  in  view  of  certain  eitra- 
ordinary  failures,  both  in  boiler  and  ship  plates 
when  worked  into  plaee,  the  sobjact  is  receiving 
the  attention  it  deaervea.  The  author  of  the 
paper  cemmenoed  by  stating  that,  in  spite  of  the 
many  eii^'^llent  quslities  poaaeaaed  by  mild  steel, 
r^Tiii  in  K]iite  of  Its  extended  nse  for  shipbaQdiDg- 
iind  for  m[>rine  boilers,  many  engineers  considered 
it  IL  treacherous  material.  The;  were  able 
odiiiicu  numerous  inatanoea  in  which  steel-platei 
j.Dd  ha  B  h-id  failed  in  an  unaeoountable  manner. 
In  n  a  Ij  all  such  eases  a  cursory  eiamiuation 
ught  out  the  fact  that  the  plates  in  question  had 
eubie  ted  to  bending  or  hammering  while  hot, 
— ij  V.  i:,.i-  J...1..  .1...   _^ijij  they 


nd  th        could  be  little  daul: 


It  should,    by  this   time,  be  well 
such  treatment  was  the  . 

(eel  ooold  possibly  be  aubjected,  and 
nnh   fsilnrKB   cnnld   not   be  properly 
Iron   possessed  the 

1    had  failed  without  this  trea 
e  quality  of   the  material  was 
the  usual  tests.    Three  haudri 
nmente  had  been  made  in 
ject  of  the  paper,  and  consisted  mainly 
j,  and  of  tension  tests.     The  results  were 
tables  and  in  diagrams, 
■d  that  the  limit  of  both  iron  and  steel 
I  by  repeated  tei 
nut  rose  above  the  original 

h  ugh  the  ultimate  breaking- 

1    J  affected.     The  total  dongation  was 

previoos  meehanical  operation*,  while 

action  vmrisd  considerably.     A  test-pieoa 


had  bsan  diortwad  when  hot  showed  an  in- 

oreaee.  pt  Oa  laaWdiM  ■■  Une  beat "  the  author 
indudes  «B  Ihaoi'MmnntBtai  wUoh  piodoce  dls- 
-*-""«"*  '— -MiM-Wm  UAt  attBw  to  blue)  of 
^^K^tlMlacatlna.    Hsahoi^ 


-4  M  Mgg  nh 
STlMtOt  il 


^at  deal  of  its  dnctility,  Out  of  twelve  nmpi<«,  , 
in  which  two  preliminary  hot  bends  were  made, 
nine  broke  with  a  single  blow  of  a  bammer,and  the 
other  three  only  stoodone  or  two  subseqaent  bends. 
Thin  Lowmoor  iron  did  not  bresk  ignite  so  easily, 
but  supported  abont  one-half  the  orrginal  number 
of  benda. 

The  eiperiments  all  pointed  ncmiatakably  to 
the  great  danger  incurred  if  iron  or  steel  were 
worked  at  a  blue  heat.  The  diSerence  between, 
good  iron  and  mild  steel  seemed  lo  be  that,  while 
iron  broke  more  readily  than  steel  in  being  bent, 
irou  auSered  more  permanent  injury  than  ateel  by 
oold  working,  but  that  if  it  had  succesafolly  with- 
stood bendmg  when  hot.  there  was  little  orobability 
of  its  flying  to  pieces  when  oold,  like  mild  steel. 

It  was  a  common  practice  amongst  boiler-makera 
to  "  take  the  chill  out  of  a  plate  if  it  required  a 
little  setting,  or  to  set  a  flanged-plate  before  it  was 
cold.  This  was  nothing  else  than  working  it  blue- 
hot,  and  should  not  be  allowed.  All  hammeriBK: 
OI  bending  of  iron  and  steel  abould  be  avoided^ 
unless  they  are  either  oold  or  red-hot,  Where  this 
is  impossible,  and  where  the  plate  or  bar  has  net 
broken  while  blue-hot,  it  should  be  subsequently 
annealed.  It  is  satiuactory  to  learn  that,  since 
the  introduction  of  mild  stael,  a  practice  has  been , 


and'sbould  be  encouraged.  It  consislA  intheceasa- 
tion  of  work  as  soon  as  a  plate,  which  baa  been, 
red-hot,  beoomes  so  cool  that  the  mark  produced 
by  rubbing  a  hammer-handle  or  other  piece  of 
wood  over  it  will  not  glow.  A  plate  not  hot 
enough  to  produce  this  effect,  yet  too  hot  to  be 
touched  by  band,  is  most  probably  blue-hot,  and 
should  under  no  cireumstanoes  be  hammered  or 
bent.  The  theory  that  local  heating  of  a  plate  sets 
up  atraina  which  sometimes  cause  failure  does  not 
appear  to  be  aupported  by  ^e  eiperiments.  But 
it  IB  doubtful  whether  the  propwat  to  locally  re- 
heat a  plate,  worked  when  hot,  m  order  lo  anneal 
this  part  should  be  carried  out.  Several  leat- 
piecea  were  made  red-hot,  or  blue-hot,  and  th«n> 
were  slowly  oooled,  by  holding  one  of  their  edgss 
in  oold  water.  As  might  have  been  expected,  the 
^edinm-bard  sted  lost  much  of  ita  dnctility.  The 
other  steels  and  the  iron  were  not  greatly 
affected. 

The  author  conolnded  by  suggcating  that  the 
question  should  be  further  investigated,  and  that 
steel  moDufacturere  should  endeavour  to  ascertain 
whether  every  quality  of  sted  was  made  perma- 
nently brittle  by  being  worked  at  a  blue  heat,  or 
whether  this  was  independent  of  the  various  im- 
purities contained  in  it ;  and  also  whether  prolonged 
ei^KMuie  to  a  blue  heat  could  produce  the  same 


EiniLSION    MA2INQ    FOR 
•       AMATBUHS.* 

J  the  season  w 
X      graphers  are  perforce  d 
work,  I  have  thought  that  a  few  remarks  on  the 
above  subject  would  not  be  nnaccepta' " 

IvhiohWill.I       UDllKE,       UC       .lUUUU      l.U..rnuiW 

apeeta  satisfactorily.     The   formula  which 
I  have  found  to  prove  moat  useful,  though  only 
"gntly   modified  from   others  published,   i$   as 
Sows.    For  IDos.  emulsion  take 

Potassium  bromide  60gr. 

Ammonium  bromide    llOgr. 

Ndaon'a  So.  1  gelatine   SUgr. 


'  ByTaO»,»aiii',lnthBBH(WiJwiT«A'.l  w«hot 
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Fm.  i,  la. 


diMolvrd  in  hilta  driinhm  of  water.     In  the  Jnrk 

eclatine.  und  piiKivi  to  beat  up  visurimaly  for 
alMBC  Svo  miniiti"'  with  n  hiirn  or  liilvor  fork,  thi^u 
Boui  in  tbr  Milntirin  of  iodic)?,  and  a^in  beat  up 
for  BOtactimo.  Siiw  proceed  Ci>[Laidif5'  with  liydro- 
Cbloric  Bcid.  mil  test  n-ith  litniua  ^pcr  till  Chcre 
U  HI  ^Diil  raictiriii.  tbc  paper  luminc  ctc&rlv  red. 
No  definite  quantity  ••!  ihe  aoid  cun  be  presoribcrt, 
u  1  liaTi.-  foim.1  tliiit  in  some  eiwe*  1  h«ve  bpen 
obliged  to  adil  lu  murh  as  oigbt 
Uid  to  gut  lid  of  alklilinity.  wEilo 

Uut  H ^ 

nuking  ariiie  at  thi-  ptiint,  aa  T  have  nevor  failed 
in  making  iL  doun  working  amal«iun  RiTiDt;  clear 
BhwlowB  after  attimditig  carffully  to  thLt  niatti^r. 
JJeit  rt'plaeo  the  now  aensitiaad  einalfiion,  in  its 
iu,  in  till]  I'CJWi:!  uf  liuiliDg  water,  there  to  rcttiain 
boiling  fur  one  hr)iir.  oi  lunger  if  greitti;r  iwRsiuTi:- 
ueta  li.-  requiieiL    In  the  meanwhile  weigh  oat. 

Xelton'aSo.l  gelatine M  giBins 

Hcinrioh'i  Relatiiie  I'Ji'      ,, 

aod,  in  n  seouuil  jar,  fook  tliii  fiir  ahuat  tlireo- 
iiuarters  of  an  liiiur  in  oAd  water,  m  mn'ih  aa  the 
]at  will  hold:  UiKQ  revvno  the  jar,  williapleeu  of 
mnslia  over  Uie  tup.  iind  drain  tbucoughly.  Whan 
the  emuUioD  liuj  boiled  far  the  tpeeified  time, 


0  »P< 

re  itfrora  the  builing  water,  and  rcrti 
^linin^  Ihc  soaked  gebitinc.    PI 


iliicc  it  by 


__.,  .  .  BOaked gebitinc. 

jarof  emii]»ioii  inio  cold  water,  and 

Botil  the  gelatine  in  tlie  iccond   jar  i^  

liquefied.    Tho  ve>i;(,-l  of  builtngwatiT  ha.vin|! 


tfaoronghlj 
oilingwatiT  hRvinK  lie 
id  from  the  Bri-  befire  the  jar   of  gel: 
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..u  placed  in  it,  the  temperature  of  both  will 
be  lonnd  tu  be  just  suitable  for  mixing.  ' 
Mu^t  of  c>iurHe  bo  done  in  the  dark  room,  poo 
tke  emnlnion  into  the  gelatine  aoai  to  leave  bu 
any  eoarae  pruci|>itatc  which  may  have 
formed.  The  pruceH  of  thoraagh  mixing  for  , 
miaulO'i  muM  non  be  repeated,  and  tlie  emu 
finished  hy  addinjj  about  a  drachm  of  si 
amtnuuio,  with  constant  itirring,  when  it  may  be 
pot  oiidD  tu  ciHil  and  riponfor  a  few  days.  The 
■asliing  and  remeliing  may  be  d.me,  aa  nKint  wm- 
▼enisnt,  by  any  iieuuJ  method.  I  nuy  menuoa 
that  in  tome  ooiieii  cnmplete  prcvi]>italion  of  the 
gelatiao-bromide  liOJi  taken  place  wLien  cooling,  in 
Uie  re«iel  of  cold  water,  after  boiling:  hut  ai 
this  in  not  of  nuifmnn  occarrence,  1  depend  upon 
the  metb'id  of  washing  tbc  (iniihed  eroulBion.  The 
TemeU  I  eniiiloy  are  ordinary  two-ponnd  jani,  euoh 
■a  a:e  naed  fur  Muir  a  morm.-klade.  When  boiling, 
I  elohe  fliem  with  n  bung  in  whieh  a  groove  haa 
been  ''nt.  and  ouver  with  a  tin  cap— «uch  aa  tho  lid 
of  1  cnni-t«r — to  pielude  any  ray  of  light,  aa  I  do 
not  liril  ill  llin  dark  room.  Koi  atj.ring,  nothing  is 
better  than II stone  !nk><»ttle~ufcoune,thnriiiighly 
cleaaaed — aad  in  thiii  the  emuliioa  ia  rcmelted  for 
abating,  oror  »n  ordinary  fire,  aa  in  boiling,  The 
idea  or  employing  the  two  brumidea  ooonrred  to  nie 
on  account  of  having  obaerved  that  with  putos^inm 
t  ,gat  elenr  BhOfli'irii.  with,  ponailily,  too  little 
d  etait  in  tliem,  while  the  reTenic  was  apt  to  bo  the 

lliink  the  mixture  will  be  found  an  improvement. 


ROYAL  MICROSCOPICAL  SOCIETY. 

THE  fourth    meeting  of  the  session  waa  held 
on  the  1.1th  ult..  at  King's  College,  Strand. 
W.C.,  the  president,   Dr.  Dallingor,  F.R.8.,  intho 

Mr'.  Criap  called  attention  to  a  aeries  of  V)  verj- 
in  aeclionii  uf  European  woods,  each  cut  in  three 
_-t!ercnt  ways,  which  had  been  sent  fur  exhibition 
hv  Mr.  M,  Wilmorsdorffer. 
'Mr.  E.  M.  Kelson  exhibited  a  tin.  aplan^tic  lens 
./  Zeins  (after  Stcnhcil],  which  was  made  upon  a 
auraewhat  new  formula — a  kind  of  ochioraatic  Cod- 
dington.  ifJi  great  merit  being  the  very  large  and 
Uat  lield  which  it  gave  at  a  focal  distance  of  about 

»r.  MichacUoidhehnd 
tnnity  of  examining 
ibat  ihu  large  »iie  of  tho  field  would  be  found 
be  ■•(  verj-  great  advantage.    This,  together  with 
'    ~        focus  andexcelk-ntdefinition.mailethelens 
ful   addition  to  tUe  existing  means  of 
^etigation. 

ill.  Crisp  exhibited  some  of  lit.  Zcngei'sdiiuble- 
sidetl  slides  for  mounting  objects  so  that  both  sides 
oonlil  be  examined  if  required.  The  slides  had  an 
nperture  pierced  through  the  centre,  no  that  two 
thin  glass  Divers  euuld  be  put  on  witli  the  object 
between  them. 

Uctsra.  Coictec  and  Xehmer  exhibited  their  new 
lilico-carbon  battery  and  incandesconco  lamp  for 
the  microscnpe.  Tho  battery  bss  in  each  of  tho 
four  ecllK  tw<i  large  filico-carhons,  with  platinum 
clamp  cimnectiona,  and  one  line  rod  with  screw 
terminal,  it  in  eliargeii  with  chloride  of  nmmi 
nlnm.  Nu  chemical  action  lukea  placo  except  when 
it  it  ai'tuolly  in  use ;  and  once  charged,  it  will  need 
no  further  attention,  hut  will  be  always  ready  when 
n,..iuire.l.  There  is  a  shunt  on  the  lid  to  connect 
the  cells  nonaccutively,  and  thus  illuminate  the 
with  the  varieii  reqnirementa  of  high  and 
-        . .1 L  _  rEe,„tBt 


i^j,: 


s  through  a 


XtettlnK  Ketalllc  Surfocea. 
of  Coleman-atreet.  Wolvcrhiunpton,  has  recenlly 
patented  inipiovements  in  etching  metallio  eiir 
faces,  by  which  the  efioct  is  prodaoed  by  one  aimpLi 

Kiceu  iiuti!;id  of  three  expensive  ones,  aa  hereto 
e.  The  article  under  treatment  is  coated  o 
plited  by  tbe  ordinary  mode  of  eleetro-platini;  witl 
gold,  silver,  nickel,  brass,  eopper,  jic.  upon  the 
snrfsce  of  which  depmit  the  ce'iuired  di  ' 
painted  witli  an  aeid-rceisling  subi 
parti  not  rufii  ■  '  ■  ' 
with  The  asm 

^aLgfrom 

tune  priiiluciu){  a  iroi-uu  i 

naked  metal  npon  thoae  , 

Ipoalted  by  the  acid  ia  removed  by  simply  dipping 
in  aquatortis.  The  acid-ret ieting  aubstunois  ia 
then  lemuvod  by  waahing  in  a  spirit  or 
whioh  leaves  the  di'ign  standing  in  relief,  ..  _ . 
thaoolont  of  the  metal  with  which  it  waa  mated 
at  plalul,  upon  n  frosted  or  dead  groDod  of  tbi 
ootour  of  the  Ihiae  metal.    Thnii.  if  the  article  b< 


subatsncc.  Tbo  article  i 
cid,  which  eats  away  the 
the  unprotected  parts,  at 


then  ill 
roatingi 


1  be  afterwords 
ait  by  moving  a  sliding  botluui, 
-  is  economised.  The  lamp- 
I  can  be  moved  into  any  inn* 
r    below  tho  stagBj  or  ■     -  - 


trical  resistjiQCe  i 
taltenont  of  theft 
and  thns  the  batte 
r  is  jointed,  a 

■illier  above     ...  .  „  ^ 

<C  it,  and  the  position  of  the  light 
il  by  any  movement  of  the  mjeroseopc. 
-anbo  turneil  "on  and  oH"  at  the  lamj 
d.  The  lamp  is  claimed  to  bo  "  the  on  _ 
with  practically  no  heat;  it  gives  a  delightfully 
loft  and  steady  light,  eapablc  uf  great  variation  ir 
jitcnsity,  and  far  lesa  tiring  to  tuo  eyes  than  ordi 
aarv  rejected  light." 

Air.  C.  Beck  exhibited  a  form  of  tho  "SLii ' 
mierohcupe,  whioh  hod  keen  BpeeiaUji  Rtted  to  sni 
Lhe  rei\uirenients  of  putrologicol  lovcstigaLinn 
idiO  :i  liLLitcry  andincaudesceucebimpfurthumiccij 

Mr.  Crisp  exhibited  Prof.  Martin's  atrohoacouic 
apparatus  for  determining  by  the  vibrations  of  a 
lever  on  tho  armature  of  an  electro-magnet  the 
rate  of  ciliary  vibration  in  cctla,  rotifers,  infnsoria, 
kc.  Tlie  lever  carried  a  small  diaphragm  of  paper 
at  the  end,  by  which  means  the  rays  from  the 
illuminator  weru  periodically  out  oS  and  ailmitted 

Mi.  Deby's  note  on  the  discovery  of  Ampkifilcira 
/.m-lhtimirii  inSpain  was  read. 

Don  Alfredo  Truan  y  Luaid  has  discovered  in 
the  North  of  Spain,  abundantly  as  he  aUtea, 
Aiiiph'-jilc'ira  ZiailAeimrri',  a  species  hitherto  known 
only  from  South  America.  In  a  footnote  the 
author  states  that   Hen  MuUer,  of    Wedel,   liaa 

iked  him  fur  a  number  of  these  diatoms 


was  within  the  reach  of  »J1  present,  aad  wtiil 
could  be  carried  ont  with  the  inatnnoenl!  tfe 
they  possessed,  and  it  showed  bow  it  wa*  ^^_^y 
to  ntaise  a  holiday  by  doing  good  wcrtk  sik  i:  y 
sometime  adding  to  the  pleasure  de-'iviM-i-i 
it.  It  had  often  seemed  ta  him  that  woiiotd 
kind  waa  apt  t<)  become  periodic.  Thejf  did  rwii 
work,  and  then  there  seennjd  to  lie  yeir-rtfinsj 
in  which  very  little  more  wa*  done  in  t)ie  n 
direction ;  and  in  tho  eose  of  the  Dnmtb  tie 
wasatill  alarge  field  opento  tho»whowm«ila 
to  devote  themielvea  to  the  stmlj.  The  UWaio 
of  tho  auliicct  was  not  so  great  as  might  hin  he 
expected,  and  it  WM  quite  withm  the  trmi 
anyone  who  would  try,  to  add  a  greai  deslMiii 
knowledge  of  these   orftanisms.     Hefdtnrtdi 

_..  which  hehsdpreinat 
tiiem^e  resnfts  which  it  embodied. 

"  -.G.  P.  DowdeswellB  paper  "  On  the  ij^ 
J  that  some  Micro-Organiama  prettm  cd 
Ditfercnt  Conditions  ns  Kxemplified  in  ihtTlLti 
uf  Chicken  Cholera''  was  rca<l. 

The  Preiident  ■a.id  that  Iher  were  ginin; 
debted  to  the  author  for  this  ralnable  ranttibri 
mhiect  of  auch  admitted  importivt.  I 
■ly  agreed  with  the  oliservaliont  i'.eatai: 
tho  deceptivonesa  which  many  of  thepja 
ining  and  preparation  produced.  Soin 
they  bad  their  sjiocial  valae,  and  it  woali  te  qi 

■ —  '^ ,y  that   n  great   deal  was  to  bt  Ian: 

jyment  of  such  means  when  Iht?  wcti 
gardod  oa  processes  aiixiliarr  to  the  obj«t . !  i 
■■AQuiry,  and  were  used  njj  means  to  an  tai  B 
.J  regard  such  methods  as  prodnciBgre*B]:*>ii 
they  oould  afterwards  rely  npon  was,  hf  d^ 
only  to  place  confidence  in  that  which  hria-. 
perienee  would  be  nnlikclj  to  anstain.  'R-iji 
of  the  object  snd  the  staining  il  in  nwnniB! 
entirely  changed  it  \hat  too  ranch  siresi  pkHb 
be  laid  upon  the  protest  now  made,  for  li  h 
found  that  some  of  the  organisms  whici  itb 
examined  in  the  living  state  had  altergdw=^ 
during  the  process  of  treatment  by  reato* 
it  would  have  been  impoasible  to  Wenttii-i«» 
the  same.  It  was  only  in  proportioe  s4j 
worked  with  the  living,  or  at  least  atei 
specimens  that  tbey  would  be  able  to  mrtn^ 
BionslU(ely  to  advance  their  knowlriri™ 
was  true  oonceming  them.  He  was  ^  »!■ 
hia  own  experienees  so  entirely  eonfraiM^i 
ohicrver  who  had  made  these  more  reent  ■ite' 


,lled  attention  to  theoailiJIl 

C.  Draper    of  Kew  York,  who  hrffeM 

devoted  himself  largely  to  the  rtndii;* 

coniuscles  and  to  photographing  them. 

Mr.  J.  W.  Stephenson's   paper    -On 'CiW 


islari 


has  very  i 


uchooa 


iw,  A.  LiuJ- 


oasy  of  resolL ,  , , . 

trouble  tu  distinguish  it  from  the  commoner  1 
pean  species.    I  do  not  snspcct  for  one  m 
that  Ilerr  MiiUcr  himself  would  knowingly 
for  sale  teit  slidea  of  the  coarser  diatom  under  the 
name  of  A.p/lliiciJti ;  but  others  might  bo  found 


of   F.  .. 


,  of  .i 


the  efiect 


capper  plateil  with   silver,    the    design    win 
white  D)v>ti  n  lU-ad  cupper  ground.    Or  tho 

may  bo  revot-ud — that  is,  the  design  bo  sunk. 

of  the  colour  uf  the  base  metal— by  protecting  the 
i.,.iir,rf   >i,.   .«;,.ie  ffith    the   acid-resisting  »iib- 
riii;:    the  design    exposed  to  ttie 
.  ._  ...i,  and  prooeedfiig  ai  bcfurc.  Thos, 

if  the  artielo  1ie  i-opiicr  plated  with  silver,  the 
detign  would  be  a  dead  copper  colour  upon  a.  white 
grooBd. 


of  high-power  ob- 
jectives ;  and  thcao  pet  'coarse'  slides  are  in 
Ecncral  nut  willingly  parted  with  by  their  fortu- 
nate owners.  My  advice  is:  Make  sure  in futurt 
that  the  jl.iM/lHCi'i/nvuu  resulrs  with  esse  is  nol 
a  T.!..'lhrimfrii  of  Don  Truan  y  Luard."  Thii 
la«t  diatom  is  figured  in  "  Grunow,  l(HW,"  PI.  XI. 
J-'ie.  II.  and  was  distribnted  by  Prof.  H.  L.  Smitl 
in  hia  ■'Species  Typicie,"  No.  17.  A  careful  exomi 
netiun  of  either  of  these  will  prevent  any  con 
founding  of  the  two  species. 

Mr.  A.  W.  Bennett  gave  a  resume  of  his  paper 
•' On  the  Fresh-water  Algoj  of  the  English  Lake 
District,"  illustrated  by  coloured  diagiams  and 
drawing's  on  the  blackboard. 

The  President  said  that  the  psper  afforded  an 
I  excellent  iUattiituia  of  tlie  kind  of  work  which 


Dr.  Maddoi 
John  C.  Di 

—  acies  ana  to  puoiogropn 

W.  Stephenson's  paper 
Light  in  Resolution  "  waa  read.  >h 
paper  being  to  call  attention  to  the  mi-asiwc 
ing  that  had  arisen  by  the  alleced  resica 
AmjiMplenra  by  central  light — that  ii.»iiti 
the  real  aperture. 
"  E.  M.  Selson  thought  the  pipn  i™ 
very  important  matter  with  Kgui  t'  i 

ns    of  central    and    oblique  ligtt.    Tl 

Prof.  Abhe'i  theory  came  ont  it  wot  «J  = 
dcroscopist  shoold  have  an  sppsnra 
the  diffract  ion  spectra,  on  whicb  ilofi 
power  of  resolution  depended.  This  appKK 
him  to  be  manifestly  WTon^,  because  ir  ■«  p 
certain  that  the  best  resolution  of  P.  ^«*>^"' 
ibtained  when  the  whole  field  of  th(m>^n0 
ras  fall  of  tight  and  no  difiractiou  tjcin' 
'iaible.  This  thooretiaiJly  reduced  the  y 
■OBolntion ;  but,  aa  a  fact  the  reaolntioe  itssKj 
inormonaly  increaaed.  He  waa  about  lo  '■' 
laper  bearing  upon  the  anbject  at  oaipcbB^ 
lealing  with  on  object  which  was  immcnia? ' 
-uinuto  than  most  of  the  so-called  MO-  '^ 
conld  be  seen  only  with  central  illnmiTT'"''' ' 
he  thought  tha  abUitT  to  resolve  this  witda 
valne  than  the  resolntioa  of  lines.  Whuai 
ferred  to  was  a  small  spionle  extending  so* 
of  tho  apooea  between  the  lines  «  the  t* 
Taking  the  diataace  between  two  adioinin;  li 
tions  to  be  the  ]/'24,OOOiii.,  and  the  iota? 
being  about  equal  to  l/48,000iii^andeitiniatst 
small  marking  at  even  J  ot  the  inwrspi«i 
would  give  it  a  diameter  of  the  1.'1-I4.0(UB- 
was  a  thing  that  conld  not  any  how  be  rW 
under  the  oblique  light  system ;  bnt  eoali  od 
seen  when  the  objective  waa  full  of  lifhl. 

Mr.  Crisp  said  that  Mr.  Xelion  wai  >ai:l>< 
known    expert   in     snch     mateen    tbs:   i 


sibiUty   and    reaolntion— 
counted  for  the   mianiulenti 

SBperwas  directed.    In  tha  m 
are    seen   l/l.000,000in.    wu  nf 
disproved  the  limit  of  iimiliiliiM  i 
wave-length.    It  waL  hwiiw-  mJ 
visibiUty,  wheraaii  th«  lU*^' 
aspect    Mi' 


the   rewilDt 


pot    by    Mt 
ition    not   baf 
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light,  it  wu  obliquo  light,  and  nothing  elie, 
thmt  resolved  the  object,  Aa  Co  Uie  ootion 
that  the  better  the  diSi-octioa  ipeotri.  it  em 
Been  the  batter  they  ooald  Boe  an  objeot,  ho  (Mr. 
Criap)  now  heard  it  for  the  first  timq  and  he  did 
uot  understand  where  Ur.  Kelsan  could  have  found 
Boch  a  Btit«mont.  Again,  no  theorf  that  he  woi 
aware  of  auggorted  that  there  waa  inch  a  "  redun- 
tioD  of  the  power  ut  reiolatioo  "  as  Mr.  Nelaon  had 
refBrred  M.  No  auch  redaction,  in  fact,  toot  place. 
Dr.  Matthews  said  he  was  one  of  thoiu  who  bad 
boon  atumblingoverthiflqueation,  and  it  had  seemed 
to  him  that  resolution  and  visibilitj  meant  very 
mach  the  same  thing.  Must  pholographera  would 
bear  out  the  statement  that  a  pioture  taken  at 
mid-day  wag  never  so  effective  as  one  taken  when 
the  ann'a  rayij  fell  upon  the  obioots  at  a  greater 
Bngle,  and  when  the  contrasts  of  shaduws  enabled 
tbo  eye  to  perceive  the  details  in  a  more  effectual 
manner.  Juat  in  thL>  way  it  seeqied  tu  him  that 
when  a  thing  was  said  to  be  "  resolved,"  it  meant 
that   its   component   parts   seemed   to  be  more 

Mr.  Criii[i  aaid  the  difference  between  viaihilitj 
and  resolution  wnnld  lie  understood  from  the  fact 
that  though  they  might  he  able  U>  see  a  line  with  a 
dry  objoctivB  which  moasnred  the  l/l,(K)0,iinOin„ 
yet  they  could  not  separate  two  or  more  of  such 


---    and  viaibilitv,  at 

lowing  quotation  from  Prof.  Abtie'a  original  paper. 
"8uch  objects  ran  be  men,  ho-rerer  mimitt  lit;/  ma'j 
ie— this  is  merely  a  question  of  contrast  in  the 
distribntion  of  light,  of  good  detinition  in  the 
objective,  and  of  aensibility  of  the  retina.  In 
point  of  foot,  neither  Prof.  Uelmholti  nor  the 
aatbor  has  ever  spoken  (ns,  however,  hai  bo  often 
been  supposed)  of  a  limit  of  '  visibility" — only  of 


tbelim 

Mr.  Xolson  drew  a 
in^   the  appear 


le  hoard  shov 


—^     --   ..,., under  tl , 

■picule  to  which  ho  had  previously  referred,  and 
which  be  aaid  he  aaw  perfectly  with  animmen' 
objeotiTe  of  I-IS  N.A.  and  a  drv  achromatic  c 
denser.  ■'How  waa  it  possible,"  ho  asked,  "  thi 
tiling  like  this,  with  a  diaineter  of  1/144,001 
onlr,  eould  be  seen  "  ? 

Mr.  Crisp  aaid  that  that  waa  simply  a  repetit..„ 
of  the  difficulty  with  which  they  bod  started.    The 

Sicnlcwos  merely  a  question  of  visibility,  and  not 
resolution,  audit  could  be  aeen  with  almost  ar^ 
Aperture.  All  that  wag  here  required  waa  snffi- 
aient  power  iind  definition  in  the  objective,  as  well 
M  appropriate  ill nnii nation.  A  aenea  of  such  ob- 
jects, huwever,  could  not  be  seen  exci-pt  with  large 

Noticewaagiven  that  the  nert  meeting  would  be 
nude  special,  for  the  purpose  of  enabling  Dr. 
Dallinger  to  be  elected  president  for  a  third  yea 

The  list  of  nominations  for  council  and  offio 
tot  the  ensuing  year  was  rcai). 

Iteaan.  Cnrties  and  Hembry  were  elected 
auditors  of  the  treaiurer's  accounts. 

The  anniversary  mmtinj{  will  be  held  on  Wed- 
nesday next,  at  d  p.m.,  at  the    Society's   ronma, 
hen  tbe   preside 

s   he  haa  obtained  during  the  lai 


on  the  homogencouB-immorsion  principle.  Thi 
■pcoial  rescuroh  which  Dr.  DallinBCr  has  been  on 
ngcd  upon,  and  to  which  his  addcesa  will  be 
devoted,  J s  tbo  eluoidatiiHi  of  the  origin,  develop- 
ment, division,  and  oltimate  function  of  the 
nucleus,  as  found  in  what  may  be  aaanmed  to  he 
its  simplest  candiciun  in  the  more  striking  uf  the 
■eptic  organiama,  and  his  microscopica!  observa- 
tions have  been  chiefly  made  on  tbe  living 
orgwiiam.  The  objcet-glaaBoa  employed  by  Dr. 
DallingDr  arc  high  powers  of  most  recent  cimstruc- 
tion,  in  which  the  apertures  have  been  carried  to 
the  bighest  point  hitherto  attained,  and  were  mode 
«ipreaalv  for  his  investigation  a  by  Mcasra.  Powell 
and  Leal  and. 


Tozlo  Action  Froportlanal  to  Atomic 
"WelKM.— The  salts  of  the  rare  metal  rnhidium 
ftOt  as  heart  poiaona  like  those  of  potaBaium 
lithinrn  ;  and  liichet,  who  has  ciamined  the  a 
of  these  eubatancea  en  both  warm,  and  cold-blooded 
(Lnimals,  finds  that  these  metals  are  poiaonoas  i 
Almost  exactly  the  inverse  ratio  of  their  atom 
-weights  (lithium  7,  potassium  311,  rubidium  85),  E 
that  the  minimum  lethal  dose  of  rubidium  is  atK>< 
K  twelfth  of  that  of  lithium,  that  of  potassiui 
b^ng  iatermediate  between  these.  It  appeara, 
tiiBraore,  that  the  toxic  action  is  really  a  chemical 
OB^  tha  ohloridea  of  Uie  metals  aotingby  displacing. 
iwwnile  fin  molMmle,  tbe  chloride  A  Bodinin  in  the 
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THE  Dun  Eoht  OiTDolftr  No.  110 
the  ephemerides  of  oometB  Fabr^  Eind 
Brookn,  aa  calculated  by  Dr.  H.  Oppenheim  for 
Berlin  midnight.  Brooks'n  comet  iF>,  as  we 
Mnt«d  last  weelc,  now  of  little  interest  to  the 
observer  ;  bnt  Fabir'a  ia  steadily  increasing  in 
brtgbtnesa,  and  by  the  end  of  the  month  may 
'  ome  an  attractive  object.  It  ih  still  within 
sqaaro  of  Pegasus,  bnt  towards  the  end  of 
montli  will  be  foond  on  a  line  joining  Beta 
Pc^BHi  and  Alpha  Andromeda'.  The  epbemi?ris 
for  Berlin  midnight  ia  as  follows  tor  the  dates 
given,  which  will  be  BufBcient  guide  a'  to  the 
rate  of  motion  : — 


Barnard's  comet  will,  according  to  Prof. 
Kriiger.  arrive  at  perihelion  on  May  H.  at  a 
distance  of  "18  in  terms  of  the  earth':-  mean 
distance,  8o  that  about  April  we  shall  have  two 
comets  more  or  leiia  conspicuous  objects  in  tlie 
sky.  Bamurd'ti  oomet  is  at  present  in  Aries, 
and  in  the  third  week  of  tbe  month  vrill  be  a 
few  degrees  south  of  Alpha  Arietia. 

A  brilliant  roeloor  waa  obi*rved  from  n  place 

aj  EaniBtapIo  on  the  27th  ult.,  and  is  de- 
Boribeil  as  having  a  "  toil  of  a  amoky  conrHst- 
enej.  mthcr  of  the  shape  of  an  elongated  fan," 
n'hich  altered  its  position  from  tbe  horizontal 

the  vertical  as  thebody  fell.    The  mete 
stated  to  have  beEn  a  pale  emerald  green,  with 
a  yellow  flame  apparently  playing  all  over  it. 

The  Sheffield  Technical  School,  erected  nt  n 
cost  of  £11,000,  in  connection  with  Firth  Col- 
lego,  was  opened  last  Mondaj'.  when  Sir  F. 
Bramwell  stated  that  the  City  and  Guilds  In- 
stitute wished  to  Bee  a  technicsal  school  in  eaoh 
large  town,  whore  general  science  could  be 
taught,  bntattention  could  be  specially  directwi 
to  the  particular  industry  or  indu^trici'  of  the 
neighlionrhood.  Sir  Henry  KoBooe.  M.P..  ^ai 
that  the  prosperity  of  the  State  and  the  Hkill 
of  the  artiann  were  closely  connected,  and  he 
expressed  the  hope  thnt  the  Education  Com- 
mission would  endeavour  to  introduce  into 
elementary  schools  more  practical  teaching, 
such  as  freehand  and  mechanical  drawing, 
leaeona  in  natural  science,  and  maniml  exercises 
in  the  uae  of  tools,  which  would  be  especially' 
useful  to  young  men  sent  out  to  new  lands. 
Technical  schoola,  however,  ho  reminded  his 
audience,  arc  not  to  teach  a  trade,  but  to 
teach  artiHana  the  principles  of  the  trades  they 
piuotiife. 

Lord  Rcwbcry  has  endowed  a  new  lecture- 
ship in  Edinburgh  University,  Tbe  course, 
which  will  extend  over  five  years,  will  consist 
of  thirty  lectures  on  the  philosophy  of  natoral 
history.  The  lectureship  has  been  offereil  to, 
and  accepted  by,  Mr.  6.  J.  Bomaueu.  M.A., 
LL.D..  F.R.S. 

At  a  recent  meeting  of  the  Royal  Society. 
Dr.  Downea  read  a  paper  on  the  "  Action  of 
Sunlight  on  Micro-organianu,"  in  which  he 
called  attention  to  the  fact  tliat  the  observa- 
I  made  by  himself  and  Mr.  T.  Blunt,  de- 
scribed in  papers  contribnt^  tn  the  So<nety 
during  1(177-79,  had  been  corroborated  by  other 
invcBtigattirs.  Dr.  Downes  now  asserts  that 
the  hypennddtttion  of  protoplasm  by  sun 
is  a  general  law,  from  the  action  of  which 
living  organisms  are  shielded  by  protectivi 
developments  of  cell  wall,  colouring  matter 
Sea.  In  previous  eommunicntions  Dr,  Downes 
had  ahown  tJiat  sunlight  was  fatal  to  sapro- 
phytea,  and  that  in  the  preeenoe  of  free  oxygen 
tlie  molecule  of  oxalic  acid  might,  under  Che 
inflnenoe  of  light,  be  entirely  resolved  into 
water  and  carbonic  acid.  The  alterative  fer- 
ment of  cane  sugar,  a  representative  of  the 
diastases,  is  also  oxidised  by  sunlight. 


stances  of  High  Beftaotive  Power,"  by  Mi.  H. 
G.  Madan,  was  read.  The  ketone  is  a  thick 
yellow  oil,  boiling  at  »  temperature  near  the 
boiling-point  of  merooiy.  AppetTently  a  very 
stable,  neutral,  and  luunnleM  SQbetuice,  like 
Canada  baWn,  it  doea  not  aeem  to  be  capable 
of  luudeniug,  henoe  fs  nnt  by  itieU  idftpted  for 
%.ijmv\    Its  lefr  index  for  the  D  line 


Gfl,  Utcber  than  that  of  carbonio  sulphide, 
while  ita^ppersive  power  in  approximately  the 

.  'fhe  author  has  made  the  bromide  of 
....  (etone,  bnt  it  seems  liable  to  decomnoBe, 
witti  formation  of  hydrobromic  acid,  which 
acts  upon  the  spar,  Mr.  Madan  also  exhibited 
1  specimen  of  metaoinnamena,  a  highly  refract- 
ing gla.ii-like  solid,  obtained  by  the  action  of 
light  or  heat  upon  cinnamene.  It  potMeason  a 
refractive  index  of  loll3  for  the  D  line,  and 
wonld  make  a  valuable  cement  if  it  showed  a 
Brm  adhesiveness  for  glass. 

The  Cardiff  N'nturalists'  Society  held  the  IHlh 
annual  general  conversazione  on  the  21st  ult, 
and  after  the  transaction  of  routine  bnsinefis,  an 
tmusnally  interesting  collection  of  antiquities, 
en  riosi  ties  ,and  scion  tiflcappamtiis  IV  iisiufi>ect«d. 
Mr.  Casellaeihibitedacollection  of  meteorologi- 
cal iOatrnmentdi,  and  Messrs.  Watson  and  !^onB,  of 
High  Ilolborn,  had  a  fine  disphiy  of  micro- 
Bcoiies  and  objects,  and  ut  iiitervah  ilnring  the 
evening  gave  "  demonstrations  "  with  their  new 
lantern  microsoopc.  Tiie  progmmmH  and 
catalogue  of  exhibits  made  by  members  show 
that  science  meets  with  due  attention  in 
Cardiff. 

seconil  course  of  eight    free  lectures  t« 

ing  and  others  connected  with  the  ijuilding 
trades  is  announced  to  bo  given  on  Wcliiasdaj 
evenings,  at  is  o'clock,  at  the  '.iarpenterj'  Mall. 
Lnndon-wall.  on  "Matter*  Counooted  with 
Building."  The  first  ot  the  oiurs.^  will  be 
given  on  Feb.  17th  by  Mr.  T.  Bluhiil. 
F.n.I.B.A..  when  the  subject  will  lie  ■•  Timber  : 
its  Growtii,  Seasoning,  and  Preparation  for 
Use." 

At  a  meeting  of  the  Royal  Modioal  and 
Chirnrgical  Society  Mr.  II,  Lee  rcail  a  paper,  in 
which  he  endeavoured  to  show  thut  the  ra^B  of 
light  which  pass  through  the  pupil  and  im^nnge 
on  the  tapetum  lucidum  are  refleciud  again  in 
a  concentrated  forDi  a.4  from  a  concave  mirror. 
Be  concludes  that  animala  having  tbe  lapetum 
(a  shining  layer  existing  in  tbe  choroid  coat  of 
the  eye  in  some  animals)  rao  bettor  in  the 
dim  tivilight  than  otlors.  In  the  horre  and 
ruminants  it  is  called  a  tapetnm  Ubrosum.  and 
in  camivora  and  seals  the  tajietnm  cclluloBiun. 
It  i.i  well  develoiieil  in  the  horse,  but  iv  found 
in  di!ep-Hea  fish  only.  Birds  have  no  lajietam, 
nor  have  bats,  mice,  and  tats,  and  ..Mr.  Jciisop 
sugge.'^ed.  tioreforo,  that  the  ns."  of  the 
tapetum  was  to  increase  tbe  stimulation  of  the 
retina  in  animals  whose  retiuio  are  not  so  sensi- 
tive as  those  which  do  not  poasofla  a  taiietum. 

At  a  recent  meeting  of  the  Society  of  Ger- 
raao  Mechanical  Engineers  at  Berlin,  Privy 
Conncillor  Stamke,  chief  tccbnicnl  adviser  of 
the  Minister  of  Prussian  railways,  stated  that 
it  was  quite  uEieleas  to  discuss  vacuum  brakes. 
as  there  was  no  longer  any  (lucsticn  that  auto- 
matic compressed  air  brakes  would  alone  be 
used  over  the  whole  Continent. 

The  l.'iOth  anniversary  of  the  birth  of  Jamefl 
Watt  was  observed  by  the  Technical  Society  of 
Winterthiir,  SwitierUind.  and  wascelebrated  by 
the  A.*^oeiation  of  Foremen  Engineers  ot  Gloi- 
gow  and  the  West  of  Scotland  on  the  23rf  nit. 
In  the  coursij  of  his  remarks  the  president  of 
the  latter  made  an  opportune  reference  to  the 
genius  and  abi  litj  displayed  by  William  Mur- 
dook,  who  as  the  founder  and  in  vontijr  of  gas- 
lighting,  the  designer  of  the  fin't  locomotive, 
and  of  the  first  oscillating:  and  slide-valve 
engines,  deserves  a  larger  share  of  public 
recognition  than  he  has  yet  rcceiveil,  Murdock 
received  but  scant  recognition  from  Boult*in 
and  Watt  tmtil  he  sent  in  his  resignation,  and 
then  the  firm  discovered  that  he  was  worth 
£1,1100  a  year  as  manager  of  their  works. 

The  Rev.  T.  B.  Espin.  B.A„  F.R.A.S,,  ha8 
been  re-elected  Special  Ohaarver  to  the  Liver- 
pool Astronomical  .'Society  ;  also  the  Society  of 
Science,  Letters,  and  Art,  ot  London,  have  con- 
ferred upon  him  the  honorary  title  of  F.S.Sc. 
tor  his  valuable  work  in  astronomy. 


Alloys  ot  cobalt  and  copper  have  many  iisefnl 
applications.  The  alloy  with  ft  ptr  cent,  of  cobalt 
ii  particularly  uaefnt.  It  n  a.i  inniidiaalile  and 
malleahle  ai  copper,  as  tenacious  and  ductile  as 
iron,  and  is  Buitable  for  rivets  and  iire-hoies. 

Ak  intemationsJ  exhibition,  similar  (« that  held 
at  Antwerp  list  year,  is  planned  by  the  sitt  of 
Geneva  for  1837. 
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[Wrde  nil  huhl  a^nrlm  rriftrutUr  for  Ike  ojirntou  g 
<Wr  rprrflpMiftfC*.  Tn^  Mttor  rftpnt.fklllf  r^ipi^trhat  qj 
^omimnlairJcHtj  thould  b^  draten  up  aa  bHfJty  aapouMt.1 

All  cmnnuifn'iBni  ilaali  if  tidreoKt  m  the  BDITOB  q 
<ltl  BaOUIB  JtHDaAHIC,  AU,  ^rnnif ,  V.C. 

Alt  Chrqwi  rnd  pHt-ofia  Ordm  to  be  made paj/aSU  t 
J.  FAItlVORK  Bdwiroh. 


ly  dacfl,ADd  y«c.  to  kee 


IS^'" 


1?  boijy  of  i>EiyHlo1a.  a 


I  oriRlml."— JftWfiJynf'i 


SOITBLE  STABS— STAR  DISCS-,'  OEHI 
MOBUM— B.  I.  16  LEPOEIS-OOBBS 
NOVA  IN  OEION-STABS  KEAB  :  PEfi- 
8EI  AND  :  CANCBI— OBSEBVATIONS 
OF  SATU&N'B  SATELLITES. 
r3.-.:»Jj.]-THl:  fiUo^-mg  are  Ihc  i.^ili.mnngl* 
and  JidCancesof  thesiar*  rof erred  to  hv  Mr.  lIaiMi[ 
beitilettprSeiiV..  p.-TOil). 

No.    8.  (O  i:  JM)  r.M-fi^  :  U-G4.     I)l>.  ISiltHl. 
„     9.  (O  2  SIO)  174-2  :  O'fl).     Bng,  18MrJ-3. 
11,  (71  Tinri)  7^:  Peiree  18(i(i-l. 

The  oaso  of  71  T»uri  is  nn  interesting  ono.  Oi 
Fob.  ICth,  18Ud,  Hr,  C.  ».  Peirw,  &t  Harvard,  fim 
noted  it  as  duuble,  "tnueh  closer  thanSuTaari, 
which  WIS  then  about  O-?'^  ;  nnd  a  few  daya  later  the 
atar  wits  looked  at  bv  Mr.  Searle,  wh'i  canlil  eee  no 
iadicalion  of  duplicity.  I  asked  Mr.  Tammt  (whoaa 
eye  for  cloac  pain  is  of  extraordinary  Gnooeu, 
thongb,  pErhajh.,  not  eginltothe  aliiiiiat  miraculoUB 
Tinion  uf  Hr.  Gaudibert  in  tlii^  rtvpect)  to 
examine  it  aotne  litUc  time  a(;i>  irith  some  other 
pun  with  hia  IDin.  reflector,  and  bo  thnugbttiuit 
it  Wat  ceitaini]'  double,  the  directiua  being  about 
240°.  agreeing  with  that  giren  by  Mr.  (xaudibert. 
He  hn/ino  knuwledge  of  any  previouii  obntfrvatioDii. 
Thid  star  will  be  occulted  on  the  morning  of 
Feb.  IStb  but  under  unfavi>urnble  cundiliODf  in 
this  latitude.  I  regret  the  minprint  in  Mr.  ('Hudi- 
bert's  letter  of  £  nx  for  ^  \S3,  u  I  bad  aikcd  a 
friend  to  eiamini^  the  etara  Dear,  tbaugh  none  of 
(hem  acmd  wltJi  Mi.  (-audibert's  description, 
with  n  Urge  aperture.  With  the  correction  ho 
notca  hiaitar  iEETidcntly  Arg.f'f  ^8^)  3^,  whiirh 
folluwa  £  183  8miu.  4S'0i)eo..  and  in  •'rn'  norUi  of  it. 
I  cannot  And  it  in  any  well-known  double-star 
oatalogne ;  hut  have  not  time  to  warch  very  care- 
fully at  preieat.  The  position-aiiEl*!  of  £  IH'i 
(P.  I.  -iOSl  ia  nowhere  near  100'  now.  Hall  gave 
i-b-  :  U-Sl"  :  laTl)".';  hut  the  angU  has  changed 
coniiderably  aince  then. 

The  followioE  ia  Hr.  i'tone's  correction  referred 
to  by  ■■  Orderic  Vital,"  letter  2iilB9  :— "  Erratum  in 
tbe  Astronomer  Raral'a  '  Undulatory  Theory,' 
Hacmillan  and  Co.  mr,.  On  page  SI),  line  4.  /or 
■  liBt  this  angular  diameter  in  seconda  be  i  [  "The 
angular  diameter  of  any  ring  as  viewed  from  the 
<:entre  of  the  obir?it-gliaB  =  ^  =  "ir^-     ^'^^^•'" 


1.     Bamham  gives   the  ma^nitudcR 

of  8myth'a  romei   ll-S  2,  and  thotefora  it  would 

probably  vanish    when  near  the  ring  of  Saturn, 

Whether  it  was  occulted  or  oot  I  cannot  aay,  but 

Mr,  Woodeide'B  plaoe  of  f  (letter  25138.  page  SeO) 

January  '.Ith  seems  rather  ■  aingnlar  one. 

tfr.  Espin,  in  writing  on   B.  I.  Id  (letter  25218, 

{C  402],  has  apparently  overlooked  »  letter  by 

■.  Bone  in  the  ESOLISH  MbckAKIC  for  July 

.h,  mt.  and  one  of  my  own  in  the  nnmber  for 

ignat  li'th  of  the  same  year.     In  addition  td  the 

servations  civon  thare,  I  notice  that  it  waa  called 

.    mng.    hv  Tavlor    at    Madraa,  on    three  uighta 

between    1830  and  184.^    but   I   cannot    give   the 

dstcR :    Piaiii  called   it,  t!  mag.  in  hia  first,  and 

7  mag.  in  hiit  second   catalogne ;  Hantini.   7  mag. 

{two Lbaenations),  between  ISSfi  and  1858  (and  1 

lect  "i  mag,  alao,  tor  his  So.  494.  which  haa 

;tly  the  same  deoliuation  aa  4(15  (P.  V,  7),  but 

thi-  R.A.  .if  which  is  21-7  sec.  lea*,  doea  not  eiist] ; 
RaddMe's  obaervationa.  7  mag.,  184 J-flTl.  1851-110; 
(irecnwich  ■'pvcn-year  catalogue,  7  magT  18ii6-7nnian 
dale,  ;l  nights ;  D' Arrest,  fi-6  mag.  between 
Sovcm)>er.  H74.  and  March,  1875;  it  ia  alao  in  the 


The  dates  of  Bradley'a  observations  are  1753, 
October  11,  nnd  1754,  January  l(i;  Lord  Wrot- 
tealey'i  mime  should  beexpungedfrnmMr.Espin's 
list,  a^  -Morton  was  hia  ofcierver,  and  the  dat«  of 
the  ohsarvution  was  January,  18^1.  It  ia  thus  in 
nil  le?..  than  eight  meridian  uatalogae«,  as  might 
heesjiecled  from  its  beinij  unc  of  Bradley's  olam. 
nnd  the  error  in  ila  place  is  the  more  remarkable. 
Stone  gives:  Vh,  fim.  4ll-83«c,— ll'oD' fi!)-47",  1880. 
It  luia  apparently  arery  slight  proper  motion. 

I  looked  lip  Mr.  Gore's   A'jrn  with  the  a'2in. 

Nheep^hanks  refractor  on   the  night  of  January 

4th.     1  thonght  it  about  ii'8  mag. ;  but  the  night 

waa  m.t  graHL    The  colour  wae  Gne,  and  the  amall 

alar  Mr.  Unpin  mentiona  was  readily  seen.    Herr 

Kngclhardt  giveafortbi^i  llffi  mag_,,  lOfl'T":  S3'l.' 

I  am  afraid  I  could  hardly  explain  to.''Aleph 

tter  2^'.'75.  page  -14^)  which  the  atars   I  meant 

sr  J  I'ersci  were  without  a  diagcam,  anil  ~ 

ircely  ask  the  Editor  to  engrave  one   i 

rpwe.     If.  however,  he  will  communis 

■  (orescrving  hia  ii"m  tit  liiime  if  he  der 

U  iend  him  a  diagram  of  the  object,     1  mow  of 

star  near  enough  to  tho  triple  i|  Cancri  to  be 

called  a  f.iint  companion  ;  hat  there  ace,  of  courr- 

faint  stars  in  the  field. 

tr  ohservationa  of  the  natellites  of  Satni 
about  which  "  W.  L."  inquires  (rjucry  aSiiW,  page 
4141,  have  been  made  at  varioua  observationa,  in- 
cluding those  of  CenevB,  ToiUr.uae.  Waahington, 
Beimcraide,  and  nreenwicb.  He  will  Rnd  eonie  of 
the  Waabinfjton  ia  the  Jfon(*fj  Xolicci  for  May, 


angular  diamcttr  iu  seconds  bo  f,  then  ii  =    ~^- 
■in.  1   ']  read   'Let  Ibis  angular  trml^iliamcltr 
seconds  DC  a.'     Mr.  ICnott'a  '  calculated  diameter 
aitreine    discs.'    .VoiilA/y    Xarice^.   Vol.    XXYIl. 
No,  u.  page  Ifll,  rei|iiirolo  bfc  each  multiplied  by" 
It  will  then  bi-  seen  that  the  obaened  diametcrsi 
tbe  discs  are  rr>^  much  smaller  than  tlie  diamete 
of  tlie  first  black  rings,  a  result  to  be  expected 
from  the  rapid  degradation  of  the  light  as  wo  pro- 
oeed  from  the  centre.     See  MouMji  Xuticta,  Vol, 
XXVT.    So.    2.  page  4a.    Tho  riieasiiros  of  discs 
mnst  however  froui  Ibis  eaaao  be  most  imoertaio.'' 
(ifuulhig    Awitw,      XXVn.    p.    :iW().    "Oiderit 
Vital"    iJioidd    reiLd    M.    Cli,    Andni's  iliH*jrial 
thesis,    "Elude  rie  la  diirraction  dana  los  inati 
mcnts  d'opttnue";  it  is  published  by  l>authi< 
Villars. 

Imagine  that  the  ktir  disoa  given  by.  aay.  M.  Ji 
sen's  lHjin.  mirror  of  only  Gft.  :lin.  focal  length, 
Hid  Schniter'a  of  the  same  aperture  and 2iift. foona, 
would  he  somewhat  different  in  character.  We 
know,  moreover,  (hat  an  object-glaaa  like  tho 
Wsdhington  2niu.  will  not  define  the  discs  of  red 
or  yellow  stars  mi  well  as  it  docs  those  of  blue  or 
whito  onofl,  and  the  meaaurea  of  the  disoa  would  be 
Bubieet  to  unoertainty  foe  this  reason  also. 

The  star  noticed  by  Mr,  Goodacre  (letter  S-">2I7, 
p.  4u2).  near  ,,  Upminomm,  is  not  in  Smyth  a  dia- 
gram, the  only  place  one  would  lie  likely  to  tind  it 
in,  as  it  is  too  far  from  /i  to  be  called  a  companion ; 
mdced,  Smyth's  star  would  not  have  been  noted  by 


he  Washington 
884,  and  July  II 


anmber    for  Janua 


i ;  the  Bemicnidefor  1881  ai 


1885.      The 


1  dovrn  vftrioun  publii 
e  complete  results  at   Washington  are  no^  yi 
iblished.  H.  Sadler. 

112,  Manor-street,  Clnpham,  Jan.  30, 

648— THE  UEBOPE  NEBULA- THE 
NOTA  ASDROUED.S:. 
[i,i;j(i.l,l— The  star  l:  84«,  thoplaoe  of  which  for 
Epoch  1875  is  as  follows  in  the  Earl  of  Crawford', 
edition  of  the  "MensariB  MicromolricB!"  ;— R.A  , 
■Jm. ;  Doc,  -(-  13'  59" ;  was  measured  by  Struve 
Unadriiple  star]  magnitudes,  7-3,  8'),  8  2, 1) 
positions,  9 liout  lUtr.  121;',  IS.'i':  distances,  2-3.V 
28-6U",  nii5-.  It  is  situated  in  Sir  W.  Herschcl' 
Cluster  V 11 1. 24  in  Orion.  In  all  thei-ditionaof  Mi 
Weljh^B  ■■  Celestial  Objoctn,"  only  the  dose  pair  i 
mentioned.  My  original  edition  of  the  "Meo!. 
Micri.metriciB  "  formerly  belonged  to  Mr,  Dawet, 
and  there  i«  a  penofl  note,  in  bis  handwriting,  with 
a  diagram  on  the  margin.  Tho  D'lte  ia  i 
— '■  There  i- a  jf/i(  Ktnr  of  almnt  11th  i  „ 
north -iircccding  rjuadrant,  distant  perhaps  15'. 
which  Struve  has  not  noticed.  I  found  it  1814, 
Mart^h  21.— W.  H.  D,"  By  the  date,  this  must 
have  boon  nith  hia  C^in.  Merz,  at  Camden  Lodge. 
CranlT-ik.  It  is,  of  course,  very  obvious  with  my 
8in.  objective.     Itisaurpci''        '       "'  '      " 


id  easiest  obiecte  amODgat  oebnls,"  1  do  b«, 
jwover  endorse  this  statement.  ThBgreMdeui- 
.Aam  for  the  exhibition  of  the  nebula  IS  a!  lD»« 
power  and  as  wide  a  field  ai  poaaiWe,  la  orda  k 

In  your  article  in  the  nnmber  for  Janaarrlnl 

this  year,  on  "The  Prograiaof  Aatronomy m  1*1^. 

it  ia  stated  that  the  Nora  in  Andromeda  ■•  is  wit 

visible  "  Is  it  invisible  to  all  the  large  telesmw 

the  present  day  ?     I  examined  the  »tar  on  Ik 

last  with  a  brilliant  moon    almost  on  the  i»» 

•ridian,  and  made  tbe   entry  in  mv  nottba* 

'■  readily  seen,  power*  360  445."       Bad  weslhtr  t^ 

indisposition  precluded    tnrther    eiaminalM  (ij 

'  in,  8,  when  I   wrote,  "  tried    the   nova  wiib  i 

iwera  up  to  880,  utterly  failed   to  see  it— Wti 

en  a  momentary  impreBsion."      I  hope  las  pit 

asors  of  large  apetturea  may  be  induced  n,  ifn 

eir  espcrience  in  theaepage*.  agit  wonld  h:  B,* 

torostjng.  OeorBB  Bnst 

Hopefield,  West  Dnlwioh.  Jan.  29. 

[25304.]- Perhaps  the  following  r.WmuB 
opon   Saturn  may   bo    acceptable   in  the  prpn 

3___.L  .1 . — itia,,     Tbey  were  made  ^itt 

irror  and  a  power  of  215  en  b 

,      „,  „, ..,,     ,Ur   was  very  steady.   I  clmy 

rosnlta  as  advised  by  Mr.  Fran  Its.  Theonteriiif 
This  was  much  leas  bright  than  ring  B,  and  liid 
distinct  line  at  about  one-third  its  breidlh  ia  w 
!.  Cassioi's  division  was  seen  clear  ill  ™a 
clearing  the  8.  pole  at  the  planet.  Bisil 
very  bright  on  onter  bonier,  and  a[Tea.-Bj! 
nish  in  brigbtneas  towards  inner  edge.  M 
gradually,  hut  by  steps,  which  at  timei  nn  o 
the  impresaion  of  fine  lines  nrdivisiuus,  l«tl8 
-Tiy  suspicion  of  further  diriaions  in  thii  rril 
[ing  C  was  very  well  aeen.  A  very  eriia 
rparation  exist*  between  B  and  C  andwuM^ 
.en.  The  inner  edge  waa  sharplv  defined  m'tta 
aacc,  and  the  ball  of  planet  i-uible  ihroo^nl 
here  ring  passed  in  front.  The  culnnr  of  tail  i3| 
OB  faint  purple,  and  unless  I  am  much  niiftitii. 
_  division  exists  in  it  in  the  centre,  bat  thijim 
faint  for  any  npettuto.  Theshadow  of  thebsBa" 
the  rings  was  black  and  sharp,  hut  appeari  ti  an 
convBXly  on  rbg  B  and  concavely  on  ring  C  0«( 
broad  belt  is  on  the  equatiorial  part  of  thi  u 
and  in  moments  of  beet  definition  two  Suiin! 
like  lines  were  visible  in  centre  aboot  ine^ 
across  theplanet,  and  a  lighterpatchoD  thiHo: 
border.  This  patoh  was  the  brightest  part  uf  lii 
whole  system.  On  the  aouth  polar  portion  wre:! 
faint  beats  were  perceptible,  the  polar  blaiiai 
being  very  perDBptihle,  ond.  in  strung  coutnr.s 
the  biovni  of  the  temperate  region.  The  BUJln" 
visible  were  six  in  nnmber — 'Titan  and  lapetsa.  J 
course  \  Rhea,  almost  at  east  elongation  ;  Via 
almost  at  west  \  Bnceladua  had  not  re*di«<  'J' 
elongation,  and  was  south  of  following  end  drq 
Tethys  waa  south,  preceding,  and  waa  vnr  &3 
indeed,  being  many  degrees  fainter  than  EaP 
ladus.  I  had  much  difficulty  in  picking  up  Tei^r 
none  with  Euceladns.  1  reduced  apertore  to  ^ 
and  found  Cassini's  division  etill  visible  witi« 
difiiculty.  I  regret  I  cannot  eend  a  (ketcb.  i 
Saturn  prcsenteda  never-to-be-forgotten  sijhL 

I  have  recently  eiaiuined  the  following  »« 
anilahall  be  ^od  if  Mr.  Sadler  can  emfiim  s; A 
servations.  Tho  positions  and  diataoce*  and  bs 
uitudos  are  only  estimated : 

6G  Anrigs  a  12th  mag.  at  0-8"    Uf. 
StiSS  I8th    „       „  6"     lac. 

i:o72  10th     „        „  V       Ta". 

20  Gemini     Ifith    „       .,  4      lit'. 
£  IICHI  ec|ual  atara  in  contact    Wf. 


118  Tau 


it  0-5-  \if. 


uallrci 


thanthctwo  compai 

surwi.  thMnsh  tbe  magnitnde  is  U,->  ......  — 

for  men--ur>'meiit.  This  star  is  Kir  W.  Herachcl's 
L  57.  andBnuth'a  50(1,  "Oallod  by  S.  Nova." 

In  rcgnni  ta  the  subject  of  the  Xcbnla  in  the 
Pleiades,  lately  mootod  in  your  columns,  I  have 
seen  it  many  times  the  last  few  yean  with  my 
Cooke  Bin,  I'lijoctive  and  a  fine  Kolner  ocular  of 
a  power  (if  42  and  a  field  .')5'  in  diameter.  I  am 
sorry  to  difler  from  the  distinguished  nbsL-rvcrs  who 
deny  it>  '■xistt-nce,  hut  am  qnitc  confident  that  I 
see  the  Nebula,  as  it  is  repri'sentod  in  Tcmpel's 
beautiful  map.  Slmlld^ -K'tii-n.  Vol.  XL.  p.i!22. 
I  have  more  than  once  seen  the  following  edge 

soul  li  of  Merope,  sharply  defined, n-^i.-- 

Flurida  correspondent  in  the  Okicei 

shB|H-.  formed  of  small  stars,"  as  is  well  shown  in 
Tempel'B  chart.  The  Slorida  corrcfipimdent  also 
states:  "  This  object  is  to  me  one  of  the  steadiest 


Mli.wing  edg. 


rlsh  to  express  my  peraonal  thanki  It '' 
Sadler  for  the  lists  of  oloae  stata  he  has  ttfi^ 
time  to  time  for  UT.dandibctt'aeiamiiisu^ 
e  examined  most  of  them  with  the  m^st  pi* 
fying  success.  As  an  inatanoe,  £  2505  wis  si  «o 
!en  elongated  in  same  direction  as  by  Mr.  G.  ' 
mitof4-5fi' divided  by  the  aperture  it  cer:ui 
It  surpassed  by  Hr.  G.'s  mirror,  as  1  etimpiea 
ividc  lialf -second  pairs  when  air  ia  fWady.  ■ 
l)tainneat  discs  with  120  which  do  not  perapal 
ilarge  with  higher  powers. 
Allow  me  to  congratulate  yon  and  my  f^ 
:ader<i  on  "Prismatiqne'a"  maaterly  anient 
1  joinder  opon  the  atar-diw  qaeatioD.  laBpbM 
>  see  it  haa  silenced  hia  ivaoraat  cffBli^tfi 
hom  allow  mo  to  expreaa  the  wiah  -wfMtJ^ 


NOVA     Ain)BO]CBI>,S  - 

BATUBira  sat: 

[25305  J— Ik  the  MontJdm  JD- 
1886,  there  aregivMi  the  ip=— ■ 
Kova  in  Andromeda  at  " 

together  with  a  ohvt ' 


TSet. 
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^nr  r«ad«n  who  are  well  pcatcd  u  to  star  mHg- 
oiCudei,  to  u7  if  theie  two  itaiii  are  really  to 
faint.  In  m;  olxicrviiLiuas  upon  the  Nova,  I  finil 
that  theee  two  stan  wore  alio  used  by  me  in  my 
eompariii)ii9.  but  I  had  eitimiti^d  them  at  10*2  and 
10-5  reapcotivcly,  or  nearly  a  magiiitnde  brighter, 
fi  beioE  iissomcd  aa  \(r5,  and  u  being  estimated  u 
•3  brighter.  Of  floune  1  feci  some  betitancy  aboat 
raiaing  lush  a  qaeatioa  ;  but  at  1  aik  it  for  aac  in 
any  fnture  eatimateii,  I  hope  wine  of  your  re»der< 
will  onlighton  me.  For  if  they  are  really  abont 
11th  mAgnitnde,  my  cyeaigbt  mu^t  be  aomewhat 
iMtter  than  I  thoueht  It  vul.  On  the  night  of 
Sept.  33rd,  with  the  moon  full  and  very  &ight, 
both  of  them  vare  pretty  easily  Been  with  power  GD 
•D  my  4in.  Cuoko,  an<l  ic  oniily  with  power  -2.').  The 
Atar  y  on  the  obart  1  estimated  at  about  l;^th  mag- 
nitude. It  was  fimt  nutiLtd  aboat  the  beginning 
of  October,  while  looking  around  for  fainter  com- 
pariaon  Btara,  hut  waa  cather  too  faint  to  use  at 
the  time.  Mtill,  with  power  120  it  waa  often 
viiiblc  thor-eafter,  and  on  a  good  night  I  had  no 
diSoulty  in  aeeingit.  If  thia  atar  ia  reallv  I3th 
■lagnitude,  I  do  not  know  why  there  ahould  be  bo 
taooh  dilBaulty  in  my  weinj  the  Tith  itar  in  the 
Trape^inin,  and  yet  up-m  tDVcrat  occaaions  lately  I 
fcave  turned  my  elnss  uium  Orion  when  on  thi 
moridian,  bat  eould  not  be  positive  of  aeeing  it 
Bran  after  referring  to  the  diaf^rama  ahowing  it 
poaition,  still  I  eould  not  satisfy  myielf  that  it  waj 
Men.  Inaamuoh  aa  I  have  aoen  both  atara  of  thi 
Debiliaaima  with  the  aamc  glass,  and  that  without 
znneh  trouble  (even  when  the  teleimpc  was 
inoanted  in_  the  city),  I  cannot  understand  why 
" "  '  "  "  mnoh  dlBioulty  with  the 
"  '  ■ ,  nowmonnted 

10  smoke  and 
is  certainly 
■atelUtM  of 


certain  method  of  admitting  the  ai 
sela  lit  rceilt.  .\  great  miny  profes 
object  to  the  common  (rather  too  i 
of  liaving  one  set  slightly  out  of  ti 
set.     A  celeste  of  thia   latter  dei 


e  with  ai 
ription 


voicing  th. 
methada  bj 


onda 

„  __     __       full   organ,''     With    thi 

<ted  bf  Mesara.  Uaaon  and  Hamlin,  the 
:  admitted  to  all   the  rrcli  contained 
iment  withoat  any  objectionable  ellect. 
1  wo  have  a  most  interesting  subject 
1,  I  ahould  like  to  make  a  suggestion  that 
ur"  expert!  would   (before  thia  snbjr- 
onr  columns)  describe  the  method 

reeda.    and    alao   explain    the    other 

which  the  various  characteriatio  qnali- 

ire  obtained.     I  have  no  douht  that 

-  .  it  properly  treated,  will  demand  the 

of  tlio  majority,  if  not  all,  of  the  musical 


(hould    be 

Trapciinm  atar  when  the  talosiope  i 
in  the  eountry,  three  mile«  from  t 
kaj^e  of  the  city,  unlesa  the  abai 
Tariabte.    Hy  i^lsiw  i^hows  li' 


n  the  night  of  Jao 


««y,  - 

»ftorw?rda^b 


Hatam  eaJiily 

with  the  mcwi   ,        .  ^     ..., 

HI  certainly  seen,  o  diagram 
imc,  and  thesatellitea  identified 
»  irf  the  A'o'<(;MM/««flac.  On 
January  [/  at  [U  houra,  with  the  moon  nearly  fall, 
■nd  only  about  Ui'  distant,  with  power  2UD,  Rhsa 
waa  Been  ateaiidy  without  any  trouble.  Whiji 
watching  Saturn  un  the  night  of  January  15  ai 
10  hourt  (Hhea  being  eaxily  teen),  another  point 
WB*  ahortly  afterwards  auapeuti'ii  with  power  2110, 
almost  due  following,  and  about  a  magnitude  or 
nore  fainter.  I'utting  on  power  3UI),  and  feeling 
jirotty  aurc  that  aomething  was  there,  I  followed  - 
up  till  Saturn  w.ia  jn^t  paMingont  of  field,  when 
waa  Been  atcailily  for  a  few  seconds.  It  wi 
apparently  sliclilly  more  dittiint  from  the  plan 
ttan  Ithen.  .Vo  lati-Uite  in  in  that  position,  so 
nippose  it  waa  some  tixtil  star.  Mydiagrammnkea 
■6  about  on  tlie  aamo  parallel  with  ithea,  very 
■lightly  nnrth.  W.  H.  NumMii. 

Baltimore,  L'.f*.,  Jnn.  ii. 


THE     JCnSICAL      INSTBUHSITTB    POB 
HOME. 

lotely  fnvuurcrl  the    readori    u£    "Oars" 
brief  dt'^rription    of    the  famous  Mustcl 

ment,  purliin»   I  may  be  allowed  to  eipi j 

opinion  on  aonie  pointii  in  connection  with  the  stilr- 

I  quite  ngreo  with  all  that  "  Country  Solicitor  " 
baa  Mid  in  favour  of  the  Muntcl  reed  organ.  1 
bave  had  iho  ploaaurc  of  liatening  to  the  charming 
«fiectB  proiluced  from  the  Husteforcaa  under  the 
manipnlalion  of  an  excelleat  per^rmer;  but  I 
cmnnot  nijrco  with  "  Country  S.ilicitor  "  ia  his 
(■pinion  that  (he  American  organ  lacka  expreaaion. 
Take  H  good  American  organ,  such  oi  those 
manufu'turLil  by  .Mnaun  and  Ilamlin,  Clongh  and 

Carpenter,  and  othr ''— '  — -' — 

ttraiDsiit  tic  pi 
r.  and  under  the 
Hilt  tu  »^i,v  that  true  expre 
obtaineil  tvenfrom  the  Ami 

Thvrv    i*   nnother     reed    orgL. 
dsaervca  »  word  of  prniac.    I  refer 
H«nilin's  urdteatral  reed  organ.    Thia  instt 
ia  mode  un  the  prcniinre  system,  and  contaiiu 
iloatnpa.due  tu  the  eicelloni 


ceflent  m 


abilled 


O*  the  rutds  combined  with  every  skill  bBStowed 
lathe  manufacture  of  the  instrument.  Although 
reeil  organs,  amatrncted  uD  the  preasore  ayitem, 
«re  mach  to  be  admired,  yet aucb  instramenta  seem 
to  Iftck  (to  a  groat  eatent)  the  pipe-lika  qtufitj  of 

tone  found  in  good  Amerlnui  onuia ' '-^ 

Ml  the  cthaoat    prJnBinlB.    It  tE«   li 


eailers  of  "  Our. 


Ishoi 

to  want  other  pcople'a  aasistance. 

I  am  aware  of  the  articlci  ofi  voicing  {reterrer 
to  by  Hr.  N.  B.  Child,  p.  4(M)  that  have  very  fai 
back  appeared  in  the  EyCLIHH  Mechamc,  tin< 
ic  ia  etttnin  that  very  little  practical  informstioc 
ban, since  that  time,  appeared  in  "our"  columns 
If  Kome  kindly-dispoaed  expect  would  begin  th( 
subject,  and    explain  the    art    iif    voicing,  "    " 


icing  the  variety 
n  that  the  aubjei 


1  the  Am. 


1  that  the  eipreaai 


r  thai 


that  inatrument 
:i.Tiaion  without  it 


theae  two  itopa  yon  go  an  octavefnrtheraSeldjand 
are  apt  to  be  impressed  accordingly.  Tastea  diSer, 
and  theretoro  perhapa  my  teat  would  not  be  a  fair 
one.  Bnt  I  should  like  to  hear  the  opinion  of 
someone  who  heart  the  tones  of  the  barjion  with- 
out aeoing  from  which  part  of  the  keyboard  they 
are  produced.  AjBx. 

KIOBOSCOPIOAL— CENTRAL  v, 
OBLiaUE   LIQET. 

[iiiOR.l  — Mk.  Nelson  han  fallen  into  a  strange 
miatake.  He  replies  to  a  paper  read  at  the  Royal 
MicrOBcopical  Society,  and  dcscrihes  ita  object  an 
being  "  to  ahow  that  as  the  resolution  waa  ettectod 
hy  the  Dlnminating  beam  ulimg  the  tdgo  of  the 
-ixial  cone,  the  central  portion  was  naeleas,  harmful, 
ind  aA  nueh  ought  to  he  atopped  out."  Also,  that 
its  object  wna  (o  "  discountenance  the  use  of  central 
illnmination."  In  fact,  the  paper  not  only  had  no 
inch  object,  bnt  from  beginning  to  end  DOntaina 
lot  a  wonl  or  a  hint  on  what  Mr.  Kelaon  declares 
a  have  been  ita  object  1  We  nrc  all  jileascd  to  aee 
lis  signaturo  on  microacopical  eubjecta,  and  my 
object  in  writing  in  not  to  deter  him  from  continu- 
ing to  slaughter  his  foea,  fautonlv  to  imint  out  that 
in  thia  cau  the  foe  is  a  purely  imaginary  oi 


inoelitin  with  the  paper 
One  Wto  Knows. 


CEVTBINO    ai.ABS  FOB  KICBOSCOPE. 

[2.').'I01I,] — I      ll.^VK      among     my      microicopc 


I  tube, 


1   fita   11 


piece 


■  atagci 


^  eyc- 


ire  capahte  of  < 
man  uie  narmnuium.    There  lano 
why  the  American  organ  ahould 

preuion  atop.      It    would    only    1 

connect  the  feeders  with  the  wind-cheat  by 
of  a  separate  channel,  and  to  make  the  eiprciaion 
>to]i  cluse  a  valve  ovur  the  channel  leading  to  the 
reMcrvoir,  and  the  thing  ia  done.  The  porciuslor 
in  the  Muatel  organ  acta,  I  presume,  upon  only  oni 
aet  of  reeda.  and,  if  so,  I  tail  to  see  how  it  cat 
aSect  the  whole,  qt  any,  of  the  other  atopa  drawc 
in  conjimctiim  with  it,  The  "lip  touch  suundi 
snapicioualy  like    the  percussion    reeds  speaking 

SBtoeptibly    before   the 
ifficult  to  reeonitile  wit 
ncss    of    the    reeds     generally,    aa    described    by 
"  Country  Solicitor."     It  woald  be  int 
learn  whether  the  perciiaaion   acta  np_  .     . 

reedsof  "liraforof  "second"  touch,  and  if  the 
'hether  the    ''iip  touch''  ia  aa  apparent 
■\  it  aa 
Also 


of  thcmioiOBoope.      The  tube  uontsini 

two  lenacianda  minute  central  eyehole,     lam  not 

whether    this    appliance  was    invented   by 

iw  Itosa  or  Mr.   Wcnham,  and  I  cannot  find 

, .  ..ifscriution  of  its  atrueture  or  nac"  in  any  work 

bave  an  oi-  ti,jt  I  have  ™  microwiin'.  Would  Sir.  Wenhsm 
ncoeaaary  to  oblige  oa  with  a  tectiimal  drawing,  showing  I h.' 
path  of  the  rays  of  light  thrungh  the  microaciipe 
and  centring  Elai.s,  and  give  us  >ume  indtruotions 
for  its  use  i*  The  appliance  in  little  known;  but  is, 
I  fancy,  a  very  iiBtf ul  one  for  critiua!  manipulators 
in  microflcopj.  F.B.M.S.,  jtm. 


f hether 


1  stop  of  "lint  touch" 
>   of   ''ecoond   touch" 


t  used  wjui  il 

is  drawn.- 
played    by    ' 


aa  perfectly  iu  tune  with  the  melody  as 
when  the  keys  iirc  fully  depreaaed.  The  r  ' 
phone  ia  ■ppactntly  a  "  awelt  within  a  awcll.' 
in  saying  that  it  renders  the  taie  of  the  Mustel 
•imilar  to  that  of  an  "  American  organ,  and  to  i 
ehnroh  organ  heard  at  a  distance,"  our  frieni 
logically  wlmita  a  similarity  between  those  twi 
-'--"-  mcnts  which  would  seem  to  prove  that  thi 

itotype,  the  pipe  organ.  After  all,  he  admit 
he  niuch-vannted  metaphone  of  the  Uustc! 
unders  it  Eimilar  tu  the  American  organ,  ti 
he  would  have  us  believe  it  ia  so  immensely 

Lrds  the  knee  pedali,  why  is  it  (:t]need{ul 
them  up  in  order  to  produce  one  of  their 
effect*?  WOnId  it  not  be  an  improvement  t 
"fork"  each  pedal,  and  place  the  knee  in  the  fork 
The  central  iwsitiun  cuuJd  then  be — ear,  medium : 
to  the  left,  soft;  to  the  right,  loud ;  and  all  trouble 
of  buttjining  and  unbuttoning  (which'  ' 
-rould  he  avoided. 

The  pneumatic    swells    are   undoubtedly  giHHl. 
The  eipreasion  stop,  when  carelessly  used,  ia  m'    ~ 
deatrnctive  tu  light  and  tincly-voiced  reeda  ;  bnt 
the  use  of  the  eipreaiiim  sivetla  a  given  effect  c 
ibably  be  gut  with  about  half  the  usual  pressi 

_;         .         .         L       _,J.=,_.._      __LL L_.1.__J|„,^, 


!  wind.  1  shonld  lil 


entirely 
whethr- 


rthei 


.  the 


re  whether 
of  the  ■ 


'  limit  to  the 
thom.  The  effec 
owa  of  reeda,  on< 
a  normal  pitch,  i 
the  price  of  one  set  of  reed 
proper  amount  of  "  out  u. 


,      .     -.    _«  latter  iutn-   ohaaitljponhandat  tL.  , 

aMDtoluckexpnniaiLit  litouUjtlnfiuiItcfllBl^k^aaitidmita  the  pro 

panoa  w  bu  pkn  OB  t&cDu  Bid  not  Uw  &nlt  4tf  lb*  1^  ftDCBCB  "  to  pndnn  *•  01 

^aatnmnt.    Awpeopl  i  «<  Dulibst  othflrwisa  •■AMMbta  qnaUtj   bjr  rate  half 

•m&^t  ai  ■iigetilt^  vh.i  a.-'         ->-ii*k«ttoiB.    I  mnalr  dan  go  lo 

fioHtnua.  w  ■W'eaeoti  ofthahuTtantHd 

^■V  ;."»>'  "H^";  bitl  ttilnkthkt 

>«ll  ..''  I  <■  -  VpMldMltftdOWltil 

it'  1lliid"fnMthFr>tr>p< 


OFTICAI.  UATTERS. 

-The  nnmbcr  of  the  "  E.  M."  for  Jan. 
one  of  those   euriom.  u..nimunicationa 
.ppear  at.  happily,  rare  intervals.    Some  of 
waders    will    donbtleu   have  collections  of 
curiosities  in  literature,  and  tii  any  anch  it  would 
be  worth   while    spending    twopence  in  an  extra 
oopy  for  the  sake  of  cutting  out  and  preserving 


ihich  a| 


letrei 


'■  Pen 


y-Van"  haa,  he  tella  us,  "made  tho 
iir  my  apecial  study  from  my  j-outb  up  until 
far  past  middle  age."  Saroly  the  opinions 
h  a  one  ought  to  be  weighty,  and  I  am.  therc- 


Ueaars.  With,  Cal' 


We 


.  Bmsbear,  and  othera  hav 


c  told  t] 


'  silver 


power, 
he  rig 


glass 
high 


i   (2nd) 


ill  never  give  good  definition  under  a  very  high 

-(1st)  The  glfiSB  surfaeo  c 

rigorously  tested  unless  it  is  silvered; 
That  thia  silvering  is  sufficient:, 
the  definition  even  were  the  glass  perfect " ;  (;ird) 
That  even  if  the  glaui  snrfoce  and  silvering  arc 
perfect,  polishing  the  silver  film  is  "utterly  do- 
structive  of  very  hnc  definition," 

Theae  are  practical  points  upon  which  I  am  aurc 

With  referpncD  to  optical  glass,  1  should  just 
lie  to  mention  that  I  have  very  reccnttv  leceivrd 
le  of  Fcil'a  price-lists.  They  have  a  series  of 
own  glasses  ranging  from  iJ.'i  to  2'Hii  in  density ; 
id  a  long  seriea  of  llinfa  ranging  fn.m  H-OO  to 
jOOin   densitv,  and  from   l';i417  to  l'H24  indices 

refraction.  Perhaps  I  may  be  permitted  to  give 
!■  nddresa  of  Peil's  sEent.  itlr.  H.  Schroder.  I, 
■oad,  Upper  Tooting, 
Orderlc  Vital, 


i^mith-tcrraue, 


Mecha: 
jf  "Tish' 
Waraings  < 


OOT.T.TFTtV  WARNINaS. 

1,]— Inlaat  week's  issue  of  the  GSGLJSir 

attempts  to  prove  that  the  Colliery 
:iich  I  gave  in  these  colnmns  in  July 
complete  failure.     Unfortunately  for 

d  utterly  fails  to  prove  anything  ex- 

about.  He  begins  by  qnoting  my  letter  as  follows: 
A  obange  of  atmospheric  pri-^iure,  combined  with 
dlstnrbiBces  of  tie  magnetic  cnrrcnts  (earth 
enient*)  and  laiimlo  perturbatinns  may  be  ei- 


unuully   atoM*  aa  lliown  in  the  daily  weather  charta. 
It  with  I  ia  whM«  "  Tiih."  muMKNn  i^\!A.  "&i«*.-* 


%"!! 
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ftinf  le  word  or  sentence  in  my  letter  to  lead  anyone 
to  mppote  that  I  oxpected  areas  of  depression  on 
the  dates  given.  How  **  T'uk  "  makes  it  out  other- 
wise I  am  at  a  complete  loss  to  understand.  I 
simply  stated  that  on  these  dates  a  change  of  atmo- 
spherio  pressure  (nee  my  letter  24 18  of  July  lOth) 
would  occur.  I  did  not  say  that  a  *'  deep  depre»- 
sionJI*  or  a  "  high  anticyclone "  would  exist  over 
the  British  Islands  during  these  periods,  but  simply 
used  the  word  **  change  in  its  usual  sense,  and 
meant  by  it  that  an  incrcasinpf  or  decroaNing  atmo- 
spheric pressure  would  take  place,  combined  with 
magnetic  and  nei^mic  disturbances,  which  would 
give  rise  to  outruMhos  or  accumulations  of  gas  in 
mines,  and  tliiis  rmdcr  those  dates  dangerous  to 
miners. 

"  Tish  "  appear?  Ut  bo  under  the  impression  that 
colliery  explosions  and  outrushes  of  gas  can  only 
take  place  during  the  oxiittrncc  of  a  low-pressure 
area  over  our  islands,  and  takes  it  for  granted  that 
I  am  of  the  same  opinion  as  himself.  My  l>clief 
is  that  the  only  time  when  the  pressure  of  the 
atmosphere  affuctrt  the  giiHcs  within  the  earth's 
crust,  is  when  n  sudden  or  great  change  of  pressure 
takca  place,  and  not  when  either  a  high  or  low- 

Sressurc  system  hiin  become  dominant.  Should  a 
isturbance  of  the  magnet io  or  seii^mic  forces  al ho 
occur  in  conjunction  with  a  sudden  change  of 
atmospheric  pre«-«urc,  then  the  poriiKl  is  rendered 
exceptionally  jiangenms.  Such  (iHt<.'s  will  b6  found 
marked  with  an  :l^terisk  in  my  lott^T  of  July  10th. 
The  only  fair  te>t  to  which  my  waminga  can  be 
put,  is  for  some  otHcial  c<mnecteu  witli  a  large  mine 
m  which  gas  is  found,  to  give  an  accurate  daily 
recofd  of  the  con«lition  of  the  mine  with  regjird  to 
the  quantity  of  gas  ohnrrvrd  in  the  workings. 
This  would  at  once  sIkjw  whether  or  not  the  warn- 
ings were  of  any  use.  I  sincerely  trust  that  such 
observations  will  be  fortlicouiiug,  and  X  shall  be 
glad  if  they  nio  sent  to  the  Kditor  of  the  EN(3LIfc^H 
MkciianIc,  or  to  iin'  f«»r  publicati<m  as  a  tost  for 
my  warnings.  T.  J.  Murday. 

Felton,  Northumberland,  Jan.  2<Ith. 


OONSUKPTION  OF  COAL  BY  LOCO- 
MOTIVES. 

[25312.]— Tin:  following  is  the  Crewe  Coal 
Sheet  for  October.  IHm.'i,  for  the  top  and  thel>ott«im 
engines  in  each  link.  an<l  the  average  of  the  whole 
link. 


Engines, 
No. 

!   .Miles 
run. 

i 

0.al 

lb.  per 

mile. 

;m-s 

1 

1     Cost 

per  11 

miles 

♦:  8. 

1     4 
1    r. 

• 

113 

6oy 

2h."iS    : 
2:u»l    1 

d. 
4 

(1 

Big'comx)oundrt 
( '  r  e  w  e  to 
London  only. 
No.  1  link. 

1 
Average 

:ri-i 

1 

1 

5 

1 

803 
300 

41M7 
2;i«J2 

:jo-2 

34-1 

1   1 
1   1 

•• 
•  1 

4 

I 

Crewe  to  Lon- 
don, small 
compounds. 

,    Xo.  2  1ink. 

Average 

32-! 

1   1 

3 

^ 

I 

78i> 
1187 

■     5270 
'     73;i2     ; 

.■{o-(5 
43-2 

1  1 

•2 

10 

jBig     JumlM)*8, 
Crowe,    Car- 
lisle,       and 
London. 
No.  3  link. 

Average 

3«;-;i 

1 

4 

i» 

333 
lUG 

47:m; 
.VJlO 

27'0 
32-3 

•> 

4 

1 

Small      comp., 
Crewe        to 
Holyhead. 
No.  5  link. 

Average 

•M,.., 

3 

1 

1104 
1115 

2S'2 
33-2 

1 

t 

Small      comp., 
Crewe         to 
Holyhead. 
No.  ti  link. 

Average 

311-8 

3 

('• 

231 
1215 

57i')0 
.     32Sr) 

24-S 
3.')-i; 

1 
4 

1 
0 

Yorkshire. 
Link  No.  7. 
U  a  m  s  b  o  t- 
tom's  four- 
wheel  coupld 

Average 

.•?m; 

1 

3 

4 

I  will  offer  a  few  remark^i  on  the  above  sheet. 
The  average  miles  run  by  the  two  big  compounds 
is  only  2.ri2«!  miles,  whilut  the  large  Jumbo, 
No.  1187  ran  7,3.12  miles.  The  greater  mileage 
of  the  latter  is  owing  to  the  big  comuounds  failing 
and  being  under  repairs  in  the  shea.  I  may  also 
point  out  that  the>e  big  c* impounds  are  vcr>'  craft}', 
for  they  manage  to  run  the  light  trains  and  then, 
of  course  acciaent;illy.  fail  when  their  heavy  work 
is  coming  on,  ^t  that  they  show  better  in  the  sheet 
than  they  deserve.  Then  the  Jumbo's  have  to  run 
the  heavy  trains  in  their  place. 

On  comparing  the  cost  i>er  UK)  miles,  it  appears 
to  me  tliut  the  compounds  which  use  the  best 
Welsh  coal  are  only  charge<l  the  same  price  as  tho.se 
that  nie  the  cheap  inferior  coals  are,  when  it  is 
well  known  that  it  not  only  costs  more,  but  it 
comM  farther  and  the  cost  uf  carriage  is  greater. 


Ontsiders  have  Tery  little  idea  of  the  way 
thev  are  being  misloi  by  the  conipound  brake, 
ana  I  wish  to  give  them  the  facts  so  that 
they  can  think  the  matter  out  for  themselves. 
The  lightest  big  compound  used  3l*81b.  of 
coal  per  mile,  and£l  4s.  4d.  per  1 00  miles.  The 
lightest  big  Jumbo  used  30*010.  of  coal  per  mile, 
and  cost  £1  2s.  lOd. ;  and  it  ran  twice  the  number 
of  miles  with  worse  coals.  It  was  4*21b.  of  coal 
less,  and  Is.  fkl.  per  \i^^  miles  less  in  expense. 
Kamd)K>ttom's  four-wheel  coupled  engine,  which 
runs  the  worst  road  in  Yorkshire,  is  24*81b.  of  coal 
per  mile,  and  £1  Is.  Id.  per  UK)  miles  in  Qwt.  That 
IS  101b.  of  coal  less  per  mile,  and  3s.  :kl.  less  in  coat 
than  the  lightest  big  compound.  Hesides,  the 
Ramsbottom  engines  do  not  get  justice  done  to 
them ;  tliey  are  not  kept  in  proi)cr  repair,  and  they 
use  more  coal  in  cousequence  of  being  out  of  re- 
pair. Then  the  very  pick  of  the  enginemen  and 
firemen  are  sclect^^'d  for  the  compound,  and  the 
cast-ofl's  arc  put  on  the  Ramsbottoms.  At  some 
stations  they  fine  them  lOs.  for  putting  a  jimmy  in 
the  exhaust  pipe,  but  there  are  few  or  any  com- 
pounds run  without  one.  Why  fine  them  at  Long- 
sight  and  i)ennit  them  to  do  it  at  (^rewc  ? 

The  compounds  have  every  advantage  in  thi-ir 
favour — the  best  men,best  coal,  and  best  attendance ; 
a  set  of  men  in  the  shetl  to  examine  them  before 
they  are  allowed  to  go  out,  and  a  set  of  men  to 
assist  at  the  large  station,  because  the  engineman 
and  fireman  cannot  get  them  ready  in  the  time 
allowed.  They  have  sdl  this  without  the  cost  ap- 
pearing against  them.  Trickery,  misrepresenta- 
tion, humbug.  Well  may  Mr.  Seaton  say  that 
they  are  "  monsters  of  iniquity."  He  woidd  say 
worse  if  he  knew  all. 

I  just  want  to  say  one  word  for  my  Ytirkshirc 
brothers.  They  have  sulfere«l  very  much  lately 
because  they  have  to  run  often  tender  first ;  and 
by  some  incomprehensible  means,  the  teuders 
that  were  made  for  Yorkshire  roads  with  wcather- 
bo:irds  on,  as  they  go  in  for  repairs,  arc  put  to 
engines  that  have  no  tender-first  to  run,  and  tenders 
without  weather-boards  are  being  sent  into  York- 
shire in  their  place.  This  is  the  old  game  of  putting 
s<{uare  pe^  into  round  holes,  and  round  i>cgs  into 
sfiuare  noTes.  I  have  noticed  that  a  number  of  the 
men  have  been  off  ill  in  c(mse<iuencc  of  the  above 
arrangement.    I  hope  this  will  oe  remedied. 

Mellora. 


maintain  their  preatige,  I  may  eire  the  f  dUcyiif 
terminal  times  of  up  trains  on  Jan.  14,  a  good  da; 
for  running : — 


Dining 
Cambridge  Express  arrived  1. 10. 

The  12.10  and  the  1-0  were  both  nine  cnac»-t 
the  others  lighter.  IfcK.W. 

BAILWA7  SIONAIiLINO. 

[2o316.]— The  eighth  clause  in  the  rcquirtittiy 
for  railway  safety  issued  by  the  Amalguuud 
Society  of  Railwu)'  Servants  directs  atteniioD  y- 
the  importance  at  oil  junctions  uf  puttin;  3 
actual  lock  upon  the  bignid  arm  itself ,  a«  wtUh 
upon  the  levers  in  the  signal  l>ox.  The  ordiu.-; 
interlocking  frame  prevents  wrong  signal*  beat 
l«)wered  by  the  man  in  chuxge,  so  long  as  the  «c- 
uections,  rods,  and  wires  are  in  prupe-r  tirder.bf.i 
(as  was  the  case  at  Karl's  C«>urt  recently  ■  a  ::*i 
should  fail,  tlie  svstom    is   rendered  u^seleM.  Ta 


COMPOUND   LOCOMOTIVES. 

[ 263 1 3. T— Allow  me  to  inform  Mr.  Rous- 
Martcn  that  in  Sept.,  1885,  T  believe  it  was, 
*' Aurania,"  No.  3r»3,  ran  the  12  o'clock  express 
from  Kuston,  and  arrived  at  Rugby  8  minutes 
before  time,  doing  the  journey  fn>m  Londtm,  82| 
miles,  in  1  hour  35  minutes.  On  the  10  a.m.  Scotch 
express  the  large  compounds  have  been  doing  some 
gcKxl  work  lately  between  London  and  Rujjby. 
On  Jan.  30th,  i88t),  one  of  them  brought  it  into 
Rugby  five  minutes  before  time,  ten  coaches  on, 
1  hour  and  45  minutes.  ^Vhen  they  first  came  out 
I  remember  Knowsley,  No.  30ii,  left  Rugby  with 
12.45  ]>.m.  up  to  London,  sixteen  on,  and  made  five 
minutes  up  betwevi  there  and  London.  They  do 
some  gcKxl  work  MUA.  they  do  some  bad,  and  so  do 
other  engines  besides  the  compounds.  Borne 
drivers  do  better  with  them  than  others.  One 
driver  cannot  keep  time  with  a  comi)ound.  and  vet 
another  man  with  the  same  engine  will.  Is  it  be- 
cause some  of  them  are  afraid  to  run,  or  is  it 
because  they  do  not  understand  the  engines 
properly  y  In  my  humble  opinion  the  compounds 
are  a  verj'  go<Kl  engine,  but,  like  everything  else, 
they  will  stand  improving.  For  inst-ance,  if  the 
steam  could  be  discharged  from  the  high-pressure 
cylinders  to  the  chimney  in  case  of  emergency,  it 
would  save  time  in  starting,  as  the  driver  would 
not  have  to  set  the  train  backwanis  to  get  rid  of 
the  steam  in  the  low-pressure  cylinder  as  that  gets 
choked  up.  Ohilleaabulg  McTomae. 


[25314.]— Mr.  Ro US-Marten's  championship 
of  the  L.  and  X.  W.  compounds  affonls  acceptable 
relief  from  the  storms  of  adverse  criticism  to  which 
they  and  their  performances  are  everywhere  sub- 
jcctefl.  A  compound  U  occasicmally  put  on  the 
12.0  down  to  Rugby  and  Manchester,  and  rau  run 
down  hill  fast  enough  to  keep  time,  at  all  events, 
with  a  light  train.  On  Jan.  14tb,  rails  dry,  305 
America,  small  compound,  with  six  coaches  on, 
kept  t  ime  to  Willesden,  left  punctually,  and  ran 
to  Rugby  in  1  hour  28  minutes,  or  three  minutes 
under  time.  (The  run  was  c<mtinued  by  1194 
Minmda,  "  Precedent,"  which  t<H>k  the  train  to 
Stoke  ticket  platform,  02^  miles,  in  1  hour  11) 
minutes,  or  three  minutes  under  time,  in  spite  of 
being  stopped  by  signal  at  Barlaston.) 

As  a  Bupi>lement  to  Mr.  Rous-Marten's  records 
of  the  performances  of  the  "  Precedent "  Hercules 
with  this  train,  the  run  on  Dec.  22nd,  WillcMlen  to 
Rugby  was  done  in  ]  hour  27  minutes  by  8ti2 
Balmoral  with  eight  on.  the  train  leaving  one 
minute  late,  and  standing  at  Rugby  platform 
with  three  minutes  in  hand.  As  an  instance  of 
how  the  two  lines   most   noted  for  punctuality 


pparatufi. "" 

to  satisfactorily   insure  the   impoesibility  itf  t«j 
c(mflioting  signals  being  otY  at  one  time.    To  pre- 
vent this,  the  action  of  lowering  one  signal  i<?  nadr 
to  actuate  an  extension  of  the  rod  to  the  ■>thM  «•<• 
flicting  signal.     This   "  lock  rod,''  as  it  i^  oilW. 
works   a  .  mechanical     hooked     bell-crank  vhio 
directly  locks  the  arm  itself,  which  must  ilwiji  W 
'*  on  '*  when  t^e  conflicting  signal  is  lowered,  v  iht 
same  action  which  lowers  the  one  locks  tht  ^vu 
Having  described  the  method  of  locking,  let  i:  ^ 
supposed  a  fracture  has  occurred  in  the  nd  vi-rk- 
ing  a  br.anch  home  siguid  at  a  junction,  and  tfic 
the  signal  has  been  lowered  t«>  or  ntands  **  'jS.  ud 
remains  in  that  {lositiun  after  the  KignalmiiB  ka 
returned  the  lever  in  his  box  to  the  muimal  p^hii3, 
as  the  balancing  of  the  arm  is  aitogcthfr  iwnS^ifC 
to  overcome  the  friction  of  the  rolldts  in  thr  ios; 
length  of  rod  or  wire.     The  action  of  retozaiq^  tk 
lever  of  the  branch  signal  to   "  danger  "  voclo.  •»/ 
course,  unlock  the  levers  in   the  locking  fciae  in 
the  box,  but  should  the  signalman,  wii£v«  fatov- 
ing  of  the  failure  of  the  rod,  attempt  to  Iovtt  *Jk»- 
main  line  signal,  he  would   be   unable  to  «  va.  u 
the  actual  locking  on  the  main  arm  would  prerec 
its  being  taken  ''  off."     It  will  be  found,  by  uki:; 


antage 

acriuainting  the  signalman  that  something  ifVTOif 
with  the  anparatus. 

The  method  can  be  carried  out  with  siijsau  ^ 
any  type,  whether  worked  by  rod  .or  wirt,  iwb 


only  direct  mechanical  lock  between  ci>iit:(:i::4: 
signal  arms.  The  locking  device  of  one  arx  nij 
be  made  to  act  upon  and  control  the  locking dtrs.- 
of  one  •>r  several  other  arms  directly  l^etwecc  ti* 
signals  themselves,  without  the  inter venuoc  ^f  '•^ 
movement  of  the  levers,  or  the  locking  d«n«  « 
any  signal  arm  may  bo  connected  bock  t«i  tbe 
levers  m  the  locking  frame,  so  a«  to  lock  c«  ss!  <^ 
anv  levers  as  may  be  required. 

From  the  accident  at  PJarl's  Court  it  v»..lf 
appear  that  if  so  simple  and  effective  a  mrth.d«£ 
preventing  accidents  can  be  applied  for  a  cc- 
paratively  small  cost,  railway'  companies  ^^^^^ 
give  this  matter  their  earnest  consideration,  ^i^ 
connections  will  always  be  liable  to  failure,  f^ 
whatever  c.irc  is  taken  in  their  maDufi^:;re. 
ab.solute  security  cannot  be  guaranteed  b;  *sj 
tests  of  the  material,  so  that  a  method  by  vkii^a 
these  failures  are  rendered  hamile«5  i»'  ^  '^^ 
greatest  importance,  both  to  the  pabUe  ^k  '^^ 
servants. 

Olement  E.  StrettoiLCX 

Head  Offices,  A.S.R.S.,  3(H?,  City-road.  Ld^rn. 
E.G.,  January  23. 

B&AKS8. 

[2d3iri.]_I  RETURN  manv  thanks  to  Mr.  CE 
Stretton  and  *'  Upton  Park  for  their  auwen^  1 
do  not  know  whether  "Webb's  Air-brake''  if  is 
use  on  the  L.  and  X.  W.  Railway  ;  but  I  think  it  > 
only  being  tried  experimentally.  I  hope  ilic  s 
time  that  air-pressure  brakes  will  displace  rirvs- 
brakes. 


one  momm 

L.  and 

was  that  each  of  them 


were 


fitted  with  b«i  tkf 

automatic-vacuum  and  Webb's  air-brake.  Tha 
vacuum  I  presume  is  Webb*B.  Tlie  driver  ^^f  ^ 
9.3  train  from  Surbiton  on  the  Ii.  and  &W.  Rail- 
way tells  me  that  you  cannot   take  the  SnJik^ 

automatic-vacuum  brake  off  the  cazriajfs  . 

by  means  of  a  wire.    This  brake  is  lasmv  aarf 
the  L.  and  S.W.  I  am  well  aoqnaanfeea  wiik  ^~ 
by  which  it  is  put  on — viz^  a  Taeuiua ' 
in  the  pipes,  air  is  admitted  whieh 
vacuum  and  thus  applies  the  linkib 
to  know  is  how  the  brake  im  teloHieCr 
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of  jour  numerous  readcru  give  me  a  Aetoh  and 
deaeriplion  of  huw  the  brake  is  takcD  off?  In  the 
table*  uf  tho  gfeat  brake  triiili  at  Nawarfc,  in  Mr. 
MiohiLcl  Reynoldi'g  "  Continuoiia  Railway  BrakcB," 
itmentions  tliat  an  L.B.  and  S-CIl.  engine  is  Stted 
with  Uie  ■' Westinghonic  vacuam"  only  ox- 
porimcntally.  J  ahoald  be  gUd  if  aaj  of  your 
numoriHH  reaJers  wonld  givo  me  a  thonrnirh  de- 
aeriptiun  ff  this  brake,  L  it  automatio  or  non- 
anbimutic :'  Xrlple  Valve. 

OBIHDINa    AND     POLIBHINO    OLA38 
SPECULA. 
ra.Wi;,]— I  THISK  in  thia  letter  it  vUl  l,o  ' 
*- i-'-- up  the  Bubjcct  uf  theahapeof  aiieunli 


rabject,  and  if  I  were  to  make  known  all  the  dal 
thnt  1    have  relative  bt    tbis  inbjeot,   1   ahonld 
Biirprisc  nil  Iiilc rented  in  it;  the  fact  ia  it  in  b 
anbioot  little  unduriitoud.  nur  euiUd  i(  bebcfoi 
■hadow  and  zonal  tentx  were  nsed,  taA  now  y 
they  were  not  iiitU  oniijiiintly.  no  eunKdcnoe  c 
placeil  tm  nn.r  description  vi  any  gpeouinin 
any  who  are  trjing  t.i  make  specula  without  .^v-.. 
united  aid  arc  only  working  in  the  dark,  and.  there- 
fore at  (picsawork.    -^  Pon-y-von's  "  letter  (J.-j^fiT) 
ia  an  in»tiince  of  this.     I  nave  had  saoh  evidence 
of  this,  oven  np  ti)thepresent tune,  that  I  feel  Ii 
doing  idl  aetronamen  trhohavotonsetheteleimi 
and  all  who  nttcmpt  t'>mako  them.ithc  creat  c  ^t  kii: 
nesa  in  ealliug  attention  to  thu  snbjeot  at  11 
present  time.     There  will  come  a  time,  I  hoi 
when  all  wh<i  attempt  M  make  upwula  will  fii 
become  thoron"hly    m.i»ter  of    the    ahadow   ai... 
zonal  teat",  anif  can  thus  gnarnntco  the  Hh.ipe  of 
the  spoonlom  nj  anHworing  Ut  the  rcqairemcnts  of 


le  tests,  and  will  n 


nfniid  of  their  s] 


inai"ting  on  the  importnnee  of  worldng  specul;.  _ 
their  re.iulrement«.  I  should  advise  all  pnrohaaers 
toiosist  on  their  B]iecula  being  able  tu  eomc  very 
near  to  thc>C(juirtmenti  of  the  Eonul  test  especially  - 
for,  if  a  speculum  will  stand  the  amal  tent,  it  will 
■tond  the  shadow.  1  can  well  liken  it  to  the  fine 
adjustment  of  the  micrOTcoiw  at  cimiparod  with 
the  uoarso  aiiinstniBnt ;  it  in  what  gives  tlie  final 
touch  to  the  definition. 

In  dealing  with  the  shape  of  the  speoiiliiin.  an 
answerin  part,  at  least,  will  bo  given  to  '■  Jetkay's  *' 
letter  (S.'ill3)ttsto-'whatisa  perfect  adiiiitment 
under  asc  of  a  whole  aperture,  ia  perfect  for  a  side 
aperture."  He  ia<iuitoright,if  wesupposea] 
parabola  Ui  be  tho  shape  uE  the  specnlnm  ;  i 
snpiioiition.  the  parabola  rcilecta  parallel  r 
the  same  point  or  foruit.  whether  they  oomi 
the  eentrc,  the  outaide,  or  the  intermediate  iuuo  -. 
therefore  the  focus  of  the  centre  is  the  focim  of  all 
other  part«  of  the  speeidum.      At  to  "Jeeka 
thought  thut  the  liy|>erb>ilic  figure  it  the  one  tli 
necclod  t.)  correct  Iho  "damage  tu  definition  ca 
by  the  Hnt  stopping  ont  tho  central  rajs." 
not  undomtand  h.)w  stopping  nut  the  oentrttl 
can  idtor  the  foui  of  any  of  tJie  lAlier  aones,  aud  'if 
they  meet  at  one  point  or  fticus.  the  eyepiece  would 
have  to  bo  at  that  point,  whether  the  whole 
part  of  tho  surface  wore  .xpused.    I  should  lik< 
know  what  make*  ■•  Jeeki.v^'  think  (hat  the  hyi 
bolio  or  o>-ur*orr3oted  figure  ia  botti-i:  than 
pwr.iimlio  figure  for  the  Newtonian  rcfiector. 

Bo  far  we  have  only  the  thouretieal  aide  of  tht 
question ;  but  we  must  remember  that  tho  aotual 
toleicone  la  only  an  aiiproximatiun  to  perfection 
what  theory  requires,  and,  in  answering  Iha  pi 
tioal  i|ueslicjn,i  "  Jookay^  puta,  I  fed  I  am  tre 
ing  on  delicate  ground.  I  do  not  feel  it  part  of  my 
dnty  tu  publicly  criticise  the  work  of  living 
teleauopp  makers :  they  arc  all  doing  their  boit  " 
have  no  doubt,  as  far  as  they  think  what  ij-  i 
best,  and  tliey  have  been  ateadily  improving 
the  last  twenty  ur  thirty  years  ;  this  I  know  t'r 
a  careful  l«bting  of  epeeula  of  all  ages  and  maki 
But  I  am  not  going  to  give  in  puMie  a  desoript: 
of  the   work  of    any  living    maker  without 


...  link  it  woulif  be  fair  to"  the  "trade,  ....u.^  ".^, 
are  doin^  their  best;  but  Ihey  must  adva&oo.  or 
otbei's  will  for  them,  and  step  into  their  position 
Bot  1  should  rather  ba  happy  to  help  any  in  the 
-  twde.  as  weU  aa  amateurs,  to  improve  either  in 
their  m<>Ji.>  of  working  or  testing,  and  the  trade  haa 
DO  need  W  feel  aggrieved  or  insnlwd  at  this  offer 
from  me :  6it  I  can  toll  them  that  I  am  one  of 
thomwIvaH,  In  a  proper  way,  too.  For  I  have  been 
iqiprentiec'l,  uud  served  my  time,  in  Londoo,  S4  a 
inatheaiMical  instrument  maker  (nut  drawing  in- 
atrumuntsl.  ineluiling  aBtrouomical,  philosophical 
and  optiual  iustrumcnla,  and  that  I,  at  the  same 
time,  i,e.,  while  apprenticed,  paid  a  consideration 
to  a  working  optiuian  to  teaoh  me  his  art  in  the 
evenings  after  I  came  from  my  maater'a  shoe,  and 
to  allow  mu  to  go  to  hia  shop  at  any  time  to  see 
him  work  at  all  tho  branchaa.  And,  further,  that 
I  Ukewise  paid  one  of  the  late  Andnw  Bou'a  lio. 
objaoWlau  makers  for  tha  alaiaagam  to  oall  at 
aj  lodgmgi,  hi  Soathwotk    BrldgHM^  *•  lu 


returned  from  his  work  in  the  eTening  (for  he 
lived  on  that  tide  of  tho  Thames)  to  tesoE  me  hnw 
to  make  the  lenses  for  the  microscope  objei^t^ 
glasses.  I  obtained  the  toale  under  his  direction, 
and  in  these  various  ways  I  got  a  practical  know-- 
ledgs  of  oTary  branch  .if  the  trade.  My  mnatfr 
was  the  same  as  Mr.  ^wift,  the  microscope  makiT, 
of  81,  Tottenham  Court-road,  learned  his  bosine.-^ 
from.  I  served  my  timo  between  the  years  IHo.i 
,inil  ISiiS,  and  now,  when  I  go  to  London,  I  like  tu 
vi^it  the  workshop  of  a  friend  who  served  his  tim.? 

admnce  that  the  tisdo  is  making,  and  I  tolic 
an  intorest  in  still  comparing  the  mode  of  doing 
thinga  with  what  they  were  thirty  years  ago  whe 
I  learned  thu  trade  with  very  great  pleasure,  f 
I  can  say  I  am  in  the  trade  tm^,  though  1  bav 
never  followed  it  aa  a  trade,  but  aa  an  amatetn. 
merely  as  pastime  or  hobby.  1  waa  apprenticed 
tor  the  pleasure  of  knowing  how  things  were  done 
in  connection  with  the  instruments  used  ' 
OKtronomy  and  optica,  and  I  certainly  do  not  n 
regret  h:ivin«  siiont  fonr  years  at  such  a  trade,  i 
yet  I  am  an  amataur.  It  is  perhaps  worth  m 
tioning  thnt "  Prismatiqne  "  was  lenmingthe  opti 
department  at  one  <•€  the  firot.  if  mrti  the  first, 
practical  opticiomi  in  London,  nt  the  same  timo  as 
I  was  learning  as  an  nnprontice  the  '■  framing,' 
aa  making  the  mechanical  pai-t  of  the  insti:umi.'nl^ 
U  culled,  and  the  optical  as  overtime,  and  that  hi 
iwl  often  tu  bring  the  optical  work  Ut  our  shop 
though  1  never  know  this  till  wo  appeared  to. 
gether  m  tho  columns  of  tho  Bnhlimh  MEcHAyii: 
ivhcn  prinite  correspondence  brougLt  it  all  out,  u 
our  mutual  fiiiprisc.  1  feel  it  necessary  to  mention 
the  above  |wrscmal  matters  at  this  junetnre,  foi 
two  or  thre  xeaaoni,  among  the  number  becauae  I 
am  continually  receiving  letters  that  show  thu 
many  think  I  will  m:dre  tlicm  siwcula  and  tcli 
mopes  nt  a  little  less  prico  tlian  they  can  get  thor 
from  the  trade,'  and  that  I  intend  Iti  go  into 
the  trade,  and  that  my  letters  on  "Grinding  and 
—    "  '  "  ig  Glass  Siieonla,"  are  a  kind  of  preparatory 

*- ^  blowing  of  my  own  trumpet  to 

y.     Now  I  hi>)>e  all  such  will 

from  the  above  that  I  have  no  such  iutcn- 
and  that,  if  I  hail,  I  should  hare  been  in 
oiierationlona  before;  nnd,  further,  I  hope  all  in 
the  trade  will  nut  fear  me  as  a  future  rival  j  bnl, 
if  I  can  help  (hi-m  rather.  I  shall  be  h.appy  to  du 
lo  for  the  love  of  it,  I  feel  conatrained,  further, 
U)  make  the  above  personal  revelations  because  i 
believe  the  making  of  specnla  is  capable  of  more 
impnivemouts.  and  that  I  should  like  the  trade  tu 
ffi  on  to  them  by  adopting  tliem  as  they  are  intro- 
diici.'il,  and  not  ttand  out  against  them  bceaase  Uie 
suggi^stion  comes  from  those  they  think  are  only 
amateurs.  What  we  tvant  is  the  makers  to  come 
abrcatt  of  the  latest  improvements,  then  the  users 
nf  tho  telcBcope  will  get  the  benefit;  forvcryfew 
who  wuh  Ui  get  a  good  telescpo  can  spare  the 
tmie  to  master  the  ait  of  making  a  parabolic 
specnluDi,  or  master  the  shadow  and  zonal  test.  ] 
have,  perhaps,  said  enoagh  on  this  point  jnst  now :; 
but  my  f>nly  inducement  in  writing  is  thai 
observers  niay  with  certainty  be  able  to  get  a  good 


practical  diSerence,  without  ever  losing  the 
regularity  of  figure  or  oontrol ;  this  con  be  done. 
I  nave  worked  at  a  speculum  for  nine  moaths,  in 
my  experiments,  without  reerinding  or  ever  loung 
the  control  of  the  figure,  and  I  have  polished  and 

having  to  moke  fresh  polishem  many  timet.  I 
have,  of  course,  hid  it  all  mannerof  ehapea.    Now 

who  will  study  the  laws  and  directions  I  have 
^iven.  Sow.  whab  I  advise  intending  purchasers 
IS  that  they  request  that  their  specula  have  tlie 
proper  amount  of  correction,  no  more,  and  no  lesa, 
with  proof  aliio;  the  trade  ought  to  supply  it  j  keep 
the  trade  up  to  it.  This  is  not  recommending  too 
much,  for  we  amateurs  can  do  it  (I  write  aa  an 

In  the  last  paragraph  of  "Juefcay's"  letter,  he 
wonld  like  to  know  "  the  appearance  of  the  ont  and 
in  focns  of  a  large  star  with  whole  aperture."  He 
adds,  *■  I  believe  it  forms  the  rcodiert  smt  best  test 
the  amateur  cliu  p^iHsess.  Now  all  this  depends 
much  outheligure  of  the  speculum.  "The  figure  I  " 
1  fancy  I  hear  "JeekBy"Bay,  '"wliyiE  it  be  exactly 
oiirrected,  the  figure  is  thctruei>arulK)la:  if  a  little 
under-cuireetvd,  whiuh  lias  been  thought  of  old  to 
bo  the  safer,   then  the  ligi—  —   -   • —   "- — 


hoU,  aiul  V 


,t  all  t 


approach 


true  ellii* 


"  II.      !.' 


?■■     Ian 
in  orderii 


ciirrccted 


torry  to  tellitis    . 


figure    a    little    undcr- 
rrccted.     Hakers  have  to  meet  the  requircmenti 
their  ciietumers,  though  they  may  know  that  thi 
U  amount  of  eorrection  would  be  better.     Thi 
M  that  under-correction  is  best  arose,  no  doubt 
imthofact  that  the  old  makers  had  not  fall  ountrol 
orci  the  figare  in  polishing,  and  that  they  had  to 
depend  uo    the.  fine-grinding  un  tho  rigid  metal 
tool  for   the  trnth  of   tho    foundation   spherical 
;ure,  as   they  thought ;    though  even  then  they 
iver  got  a  perfectly  spherical  figure  to  begin  th 
puliahing   with.    Now,  in   polishing,  they  had  I 
frillo*  this  figure,  keeping  as  near  to  it  as  potsibli, 
ir  truth  i  sake,  only  deepening  the  contre  a  little 
.   the  last,  with  fear  and  trembling,  lest  thei 
luuld  lose  tho  truth  of  the  figure.     In  this  cast 
of  imperfcot  control,  of  course,  the  carrying  tht 
"on  to  its  fufl    extent  moy  produce  worse 
in  untruth  of  figure  than  a  little  nnder- 
oa  ;  and  so  in  the  rhen  imperfect  mode  of 
ig.  and  figuring,  and  testing,  it  perhaps  waa 
o  not  push  the  cuirection  to  its  full  extent^ 
but  we  ought  to  have  aueh  control  over  tho  polish- 
ing as  to  keep  a  regular  figure,  whether  «c  carr) 
-■     '      ^  *       jnd  the  required 

ewe  may  require 

JCtion.     If  we  (1 

ipeak  as  one  of  the  trade  now)  have  carried  the 
ourroction  too  far,  we  ought  to  be  able  to  bring  it 
back  without  ai^  fear  of  losing  the  regularity  of 
tho  figure,  aud  if  wa  happen  to  aarry  it  too  far 
back,  we  ouriit  to  bs  able  to  oarry  i'  '  ' 
and  again,  if  mqnlnd,^  tOl  we  gat  tha  < 
ofwrr'      ia,OTwlutM  near  «Doagh 


ipsea  approaching  the  , „_._ 

,  and  in  focus  image,  anil,  there^ire,  the  amatenr 
I  judge  of  tho  perfection  of  his  specidum  by  its 

if  all  specula  that  approach  the  parabola 

.      fl:    but  are  they 

parabolas  is  the  iiuestion,  and  how 

E  wc  loiinu  It  outy   This  is  what  I  mean  by  their 

ure.    The  appearance  of  the  in  and  out  focua 

11  not  give  us  the  ligarc.    To  illustrate  what  I 

.'an  1  gii'e  the  figures  of  three  I2in.  Bpecnla; 

each  Is  under-corrected,  and  tliey  were  considered 

good  ones  in  their  time,     I  think  all  will  easily 

conceive  that  the  in   and  out  focus  appearanoe 

would  vary  for  each  one,  and  therefore  no  reliani>o 

oould    he    placed    upon     their     indications;     of 

course,  if  they  were  regular  curve!,,  it  would  be 

little  under- 
t  will  bo  seen 

lab  the  curves  arc  not  regular,  Thi*  dotted  line* 
-jpresent  the  trueparabolic  curve,  the  plain  linai 
tho  actual  curve  of  the  speenla.    Kow  the  carve,  aa 

whole,  may  be  colled  an  ellipse  approaching  the 
.  traliolai  of  course,  in  the  figure  the  var^tion 
irom  thcirac  curve,  as  shown  by  the  plain  line,  ia 
enormously  oxag^ruted,  but  the  true  idea  of  the 
shape  is  given,  ^ow  these  specida  ^nve  what  wai 
considered  tulerablu  diiliuitiou ;  but  Uie  in-and-ont 
foousupuearance  wciuld^ve  no  idea  of  the  actual 
tigare  lit  the  surfaces.  Xuw  suppoBC  the  thiaa 
]iOBs(-ssora  of  suoh  sjiccula  were  to  girca  deaerip- 
tioii  of  the  in-and-out  locus  nppearance  to  "  Jeekay," 
lion  confusini'  it  would  bv,  and  most  likely  bis 
xpeculum  woold  be  different  to  cither,  aOd  be  would 
have  confuaion  worse  confonnded  by  such  a  test.  I 
tried  thia  and  similar  modes  of  testing  for  about 
twenty  years,  and  could  not  be  certain,  much  leas 
►atisfied,    I  gave  it  ap  in  diigu^t 


the  shadow  ond  loual 
soma  fifteen  year  b« 

mastered  it,  when 


mil  fii 


[ile.1   t 


h  Ihad 
I    desperation. 


of    afiaii.  „  .    .,_ 

uf  speenla  already  in  existence  that  Ii  never 
expected  to  find,  auch  a  coiiiplett  working  in 
tlic  dark  by  all  those  who  did  not  u^o  the  shadow 
and  lonal  teat  together,  that  I  fell  it  would  be  the 
greatest  kindaesa  to  amateurs  and  tlic  trade  to  give 
"'         ' — -- -'        „f  testing  by  their  conjoint 


la  that 


vonld  eaaUe  i 


.  irt  of  the  t  ,     ._ 

Jier,  that  it  would  lAJse  the  stand.ird  of  perfeo- 
I  of  the  refiactor,  and  makers  would  ultimately 
e  to  come  up  to  it,  and  thus  aHtrnuomers  would 
c  ut  their  disposal  a  better  eln>^suf  inetrumanla, 
thus  astronomy  would  be  adv^iiued, 
waaconvinccd  that  no  other  li-4t  would  give  eer- 
I  resulla,  I  mastered  it,  and  now  otliers  can  do 
some  from  my  dcscriptioi 


ihadow  and  lonnl  t 


to  look  at  a 
""  '"ofthB 


Ifs  letter 

■estotlicoafcandci'ttaiuty  ii 
1  know    it  will  be 

now  how  to  use  it  if  they  h;iil.  I  answer: 
therefore  the  neoesaily  of  the  Honeral  use  by 
those  who  make  for  tlic  trade  of  these 
utts  conjointly,  fur  the  purchaacr  has  to  a  great 
xtent  to  depend  un  the  assertions  ui'  tlie  seller  of 
pecula  as  to  their  proper  eorrei-Uon.  What  is 
necessary  ia  a  more  complete  use  of  the  lunoltcatin 
'^junction  with  the  shallow  te»t  by  all  makers: 
ill  then  no  certaiutv  can  be  attained.  With  the 
'loption  of  the  lonal  teat  the  standar<l  of  exoel- 
^Qoe  woidd  he  raised  and  astronomy  benefited. 
<ow  that  all  who  have  not  a  testing  apjiaratus  may 
be  without  excuse  for  buying  an  impcrfeetljr 
li|^red  speculum,  I  have  offered  before,  and  am 
^tillwllling  toteat,frea  of  ehorgc,  any  specula  sent 
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to   m«  tor   thkt   pnnxMe.    Of  eonne,  I  eipeot 
iuTiH>  liot^  wayi  to  be  pud. 

Before  I  leive  thii  subject  I  mijforthet  eipkio 
thkt,  auppose  the  paiKUOr  of  the  ■eaond  ipecalum 
were  to  try  a  Sin.  oi  3in.  xomtl  npcrtare,  or  eide 
eparture,  *t  A,  the  defimtiun  wunldbeprettjigDod; 
bot  if  the  pmeuor  of  the  tbird  apecnlam  tried  the 
■uoe  taail  epertme,  or  lide  ipertare,  oa  hia — viz., 
aX  B,  the  deSailioD  iToiild  aot  be  anything  neu 
to  good  ;  bnt  if  he   tried  a  loniJ  aperture,  — '"*' 


nfX^nit 


_, .^  thi«  Impi , 

MKteipoiuling  part  of  hi*  ipeculuni  at  D,  and  he 
findi  the  dehnition  ii  bad.  What  confoiiou  to 
atteinpt  to  oompare  theie  three  speonla  is  this  wn  1 
The  not  ii  they  are  not  alike  in  figure,  and  yet  the 
definition  of  all  three  ipeonla  with  full  aperture 


wmld  be  about  the  aame ;  hoir  perplexing  to  ai 
one  who  did  not   nnderttand   all  Ch  ie.    Now  tl 
ihadow  and  lonal  leit  would  reveal  the  canae  i 
onoe.    Tbew  thiaga  naed  to  puiile  mo  for  nearly  20 
join,  till  I  adopt^  Che  above  t«g  ta,  when  all  became 
plain  and  e»y.    J  may  eiplain  that  the  three 
■peonla  drawn  above  were  the   work  of  m 
had  ipentyeara  at  apeinilum  figuring,  and  v 
■idered  aa  near  perfection  aa  eaob  could   be 
its  maker.     There  are  few   old  apecnla  t 
exaetly'corrected,  and  of  reifular  Dguie  ;  i 
believe,  a  pure  matter  of  accident  to  get  it. 

I  would  here   explam  that  there  is  a  latitude 


allowable  vithin 


I   limite  the  figure 


J  the  beat  nighta, 

nW  or  a  planet.  I  may  perbapa  here  atate  wbi 
I  ooiuidaT  from  eiperienoe  to  be  the  limit  withi.. 
whioh  I  ihonld  eonaider  a  ipeculnm  praotically 
pofeet.  To  illuatrate  it  practically,  I  will  take  a 
oaae.  Buppote  a  apeoulnm  whoee  outaide  zone 
when    teabed  at    centre    of    curvature    ought 


F  than 


Nov 


r  part 


coly  , 

■IjJol—    — --.     r r  — 

difference  of  definition  from  perfect  correction- 
Tli.,]Sgin.;  in  other  words,  (  Uie  THgaired  correc- 
tion aboTs  or  below  the  exact  correction  ia  allow- 
able without  any  detriment  to  the  definition,  only 
uoridad  the  carve  ia  regular  from  edge  to  centre. 
Maker*  ongbt  to  be  nble  to  get  thia  near  with 
oeitaintv,  tor  it  prmctically  allowa  a  latitude  of  i 
the  whoU  amount  of  tbeceqnired  correction.  Hani 
•peonU  have  done  good  work  that  are  i  under 
ooiiMMd,  and  other  that  are  i  over-corrected,  thuv 
taking  in  a  latitude  of  ^  the  proper  oDrrntton  ;  bn  t 
Idonotiavno  diflerence  coald  be  aeen  between 
the  definition  of  auch  and  othera  that  were  exactlv 
ri^t  on  K  very  fine  night. 

1  believe,  when  perfect  certainty  ia  attained  iii 
thawocUng  of  apecula,  the  whole  of  their  manu - 
bolDTewillbain  the  handa  uf  the  trade,  the  aam^ 
aaateam engine-making.  Who  thinka  of  makinghi- 
own  pattenu  and  getting  toola  to  make  hia  own 
■te>m-engine  ?  All  know  that  it  ia  che^r  an<i 
better  to  go  to  a  regular  engine  manufacturer, 
becaoie  there  ia  no  uncertainty  in  the  make;  tho 
principle  of  division  of  labour  cornea  in  then. 

H.  A.  Wasull. 

Addenbiook-villa,  Love-lane,  Stourbridge. 

THE   WncSHTTBST   INPLTTBNOE 
UA0HIK3. 
[SSeiS.!— Ham-    of    your    reader*    arc    taking 
intereat  In  the    thec^    of   the    working    of  thi? 
maafaine,  and  it  is  poaaibte  that  with  the  number  of 
independent  mincTa  at  work,  we  may  obtain 
re^advance  in  thia  branch  of  thought. 


vit,  the  "  Burf ace  denaity  "  at  th'. , 

the  exlflmal  aurfaces  of  the  cylinders  or  discs  7  For 
the  purpose  of  the  iUuitration  it  is,  perbapa,  better 
to  aelecl  the  cylindrical  form. 

T.J  .v,  thick  black  rioga    represent    the  two 
in  section,  (he  smaller  oirde  to  revolre 


le  direction  as  the  hands  of  a 


..., -, e  iUuitration,  we 

_  aaanme  that  the  finely-dotted  circles  represent 
(he  normal  coatings  or  condition  of  the  electricity 
when  the  cylinders  are  at  rest;  while  the  outline, 
ihown  with  dashes,  represents  the  ''(iurface 
density  "  of  the  electricity  when  the  cylinders  ore 
in  motion. 

It  will  be  noticed  \>v  looking  at  the  diagmB) 
that  the  electrioal  condition  on  the  vertical  line 
passing  throngh  the  aiia  of  Uie  machine  is 
nearly  normal ;  while  at  the  points  E,  F,  G,  and  H 
the  excitement  is  rapidly  acqoiied :  and  at  the 
points  I,  J,  K,  Lthe  maximum  limit  of  electrifi- 
ntion  is  reached.  From  these  points  to  the  four 
metal  bmshea,  the  eleotricity  produced  by  the 
continued  travel  of  the  glass  escapes  in  sparks, 
or  electrical  vaponr. 

It  will  be  noticed  that  the  classes  sre  not 
tendered  quite  nMbal  by  contact  with  the  brushM 

bnt  that  a  sligt^^w  —  ohaiw  ewapr-  '^^-  ' "- 

and  ia  carried  (4Uh  It-  the  putaa  inl 
between  the  bruehes  A  and  0  and  B  to 
irely.  W*  might,  perhaps,  with  sdi 
these  the   "equalising  spaces";   nhile  vi 

nn   the  spaoes  between'  B  and  C — and  A  and  I 

a  "exciting  apacea. 

Examining  the  diagram  in  the  light  of  the  fei 
preceding  remarks,  we  shall  notice  that  in  each  o 

■*--   "-'ch  we  have  termed  the  "exciting 

n  of  the  dcneities  at  anv  two  points 
opposite  to  one  another  on  the  excited  aurfncea  ' 
the  two  cylinders  between  the  binsheB  B  and  C. 
A  and  D,  will  be  equal  to  the  sum  of  the  dcnait! 
at  any  two  similar  pointa  in  the  ssme  spaces  ; 
other  words,  the  boundary  lines  of  the  electrii 
tach  of  these  spaces  arc  parallel  to  o 
may  be  seen  from  the  die) 


good  wnditton,  uid   the   Lajdea  jan  bbW 

Ind.  lathe  indianbber   cap   >t  tbeendlrfh 
abs  better  than  a  roanded   end  to  tW  n! 

Bwor:  ThelitUe  

roTT  lauEfa  better  .... 
1  have  nnequal-ai 


larBeai 

lother,  as  may  be  seen  from  the  diegrnm. 
To  determine  what  is  the  eleatrical  coui 
le  apaocs  between  the  glaaaes  is  a  more  difficult 
roblem,  and  I  shall  be  glad  to  learn  if  any  auccesi 
ss  attended  the  labours  of  your  readers  in  thai 

One  last  thought  I  ahould  like  to  pat  befon 
some  of  your  readers.  Whatever  may  be  tbi 
originality,  or  the  brilliancy  of  onr  ideas,  or  how 
ever  strongly  we  may  feel  that  the  viewjt  put  tiefiTi 
ns  by  others  are  wrong,  let  ns  not  degrade  scirnci 
by  mingling  mere  personal  invective  and  nnseeml] 
wrangliitg  with  ourinatructivcdiscuFaion  on  pointi 
which  perhaps  mora  than  any  other  need  to  bi 
approached  in  a  calm  and  thoughtful  manner. 

Jamea  Wlmahnrst. 


[26319.]— "G.J.N.,"  in  his  letter  of  thia  week, 
asks  three  questions,  which  1  have  pleasure  in 
■nswciing.  They  stand  thns:  1st.  Can  a  apark 
Sin.  in  length  be  obtained  from  IHin.  platea? 
Answer ;  Din.  length  apark  can  be  obtained  with 
IBitt.  plates  j  bnt  to  get  this  the  maohine  mi 


ilThe^fc 


and  Fonietimea  get  a 

-k  refnaing  to  paaa.      Would  tkat  b«  iimi 

'       '    lis  were  eqosl-alMd?     AMwer:  Bk 

—  -  equal  in  lixe,  jon  woal^  iio4  fellhilB 

disohaige.  bnt  at  Bame  time  rem  awdiM 

J  the  greatest   length  of  mA-    AtM 

should  be  of  nneqtul  liie,  and  ba  wtUpoUW: 
■   -ger  ball  must  then  be  in  metallier "— 


chcB^ . 

from  soiall  Leydi..  , — , — 

shortly)!  and  a  1  Sin.  maobine  givea  a  4tm.  f^. 

'^erhaps    yon    do    not    arTanee    tlie    Dcntfafivt 

—hn  for  high  tension — that    i^  if  vov  In 

led  the  nuohine,  tiun  the  roda  ao  ttrt  Iksr 

make  a  small  angle  with  each  other,  and  bk^i 
ght  angle  with  thi  condncton.  The  Yttm 
luet  have  metallla  contact  iritfa  tfco  sectoti.  It 
.jee  theseetanbavebe«D  vBniialMd«llani,|li» 
paper  the  Mntres  of  them  all   roand  the  plik* 


HAfis  arsxi.  ]CAjn>BXZi 

[ffiSai.]— I  AM  glad    that  mj 

^hii  aubiaot  baa  indooed  a ' 

»  refer  to  H.     Can   Mr, , 

■hat  is  (be  nanal  width  at  bearing!  aaddiMH 
of  mandrd  neok  in  the  Sin.   G«nnan  laltii  *'^^ 


letter  £jssi>  t 

In  reply  to  "A.  Liverpool "  (Utter  iaiM),IlM 
remark  that  my  obserrationt  were  ant  UsiM* 
apply  to  lathes  in  whioh  one  and  uCtkaasWi 
snppoTtedbyatail^iin.  For  nuh  lAa^lv' 
means  recommend  a  cone-flttins  "IIIlM  rf  !■■■ 
ttee].  Many,  however,  prefer  tha  mm^iH'9 
right  through,  and  be  anpportad  Iv  lliJhM. 
ingi;  the  tail  end  ia  then  xtsa,  and^ajbr* 
ions  purposes.    Now,  ^^  ' 


irrive  st  Is  this:  AMombw  Um*  ^ 
m  essential  part  of  the  dm^n,  mr- ' 
ir  cylindrical?    If  the  liSSr.  " 
bhat  a  nplit  steel  pair  aie  'mr 
ittiog  uian  a  plau  atMil  «v>* 
'  single  advanUga  "  ttat  < 
m  arrangement  it  Hut 


most  either  be  ndd  r 
chattering,  mi^rd, 
beaaty,"  la  not  aXMl 
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bickstay,  a  hand-Tico  was  hold  in  the  slide-reat, 
&nd  the  rod  end  gripped,  thereby  adjasUng  it  so  as 
to  Jine  vith  tho  Inthe-bed,  both  veitio^y  and 
tiBiuverBDly  \  the  milling  cutter  bold  in  the  drill- 
tng-frama  or  elide-rest  was  then  adjusted  and  set 
to  wwt  to  cat  through  the  iron  Buppurt  to  a  siiffi- 
cdeut  depth  into  tbo  steel  rod,  which  wad  drawn 
through  by  the  miuu  alide-ccat,  and  the  other  rods 
finiihed  in  the  lame  way  without  further  trouble. 
Alio,  if  the  odgee  of  parallel  ttrjpa  require  to  be 
grooved  or  l«  be  finished  with  V  or  other  forme 


a  piec 


aetal  a 


with  one  or  more   rows  of  eqnidutaat  hi 
ooqiae  tcrewing   down  n  atrip  of  metal  over  tiie 

filab!  to  keep  it  oloae  tu  the  wood  anpport.  If  the 
sngth  of  the  holes  requirnl  eiccedn  tha  range  i>f 
the  ilidc-reat,  leave  tho  drill  in  the  U>t  hole,  open 
the  grip  or  hsnd-viue  and  shift  the  ri>st  back,  grip 
the  work  again,  ami  proceed  ai  before. 

Ai  to  fly  and  milling  outMri  and  their  franiu>,  I 
note  that  mitre  gear  it  nsed  merely  for  the  parpoae 
of  gettinfi  the  driving  gut  to  work  in  any  position 
into  which  the  frame  iu.\y  hu  inclined.  I  conHidei 
tbia  plan  very  object  ion  ft  blc  for  the  high  speed  and 
tdean-eutting  actjun  ronuired.  This  kind  of  gear 
li,  of  oouriie,  suited  for  takiog  heavy  cutt  bf  rc- 
-iHciny  the  speed  by  a  wheel  and  pinion  of  4  or  a 
to  ],  OA  for  Hutlng  a  tap;  but  for  a  fly-ontter  T 
preiei  driving  by  a  pulley  direct  from  thu  spindle. 
I  never  find  the  tcaat  dilfioulty  about  angular  posi- 
tion of  the  cntCiir  frnme,  because  1  seldom  att^ich 
the  guide  pulleys  tu  this  frame  {  for  these  I  hive  a 
BCparate  st.indird  from  the  latho-bed,  ndjuHtiblc  in 
all  directions,  which  enables  the  gat  fruni  the 
piide  pulleys  to  pass  on  to  the  pulley  on  the  cutter 

Fioally,  n  word  about  overheads.  As  1  havt.> 
iKfoie  Ftated,  I  much  prefer  the  "  old-f aahiuncd  " 
ialanecd  amt  arrangement  to  any  other,  beoauae  it 
it  lo  nniversal  in  the  direction  that  it  cm  be 
placed.  There  is  but  one  length  of  gnt  to  look 
after;  it  can  be  turned  away  either  to  back  or 
fcont,  so  na  to  come  properly  over  pulleys  below  ; 
juid  if  the  cnttei  spindle  is  set  at  a  cunaiderablc 
inoline  from  the  horicnntal,  the  overhead  bar  can 
be  tilled,  and  the  and  pnlloys  shitted  so  that  the 
^t  can  drive  tho  cutter  spindle  direct,  without  the 
jDtervention  uf  any  intermcdiata  pulloys  below  ; 
And  the  balance-weight  at  the  outer  end  of  the 


the  gut  according  to  the  work,  a 
drill  spindle  mado  by  Bvana  I  b 


drill  a  series  of  holes  less  than  jgiu.  diameter,  re- 
■iniring  very  little  tenninn  in  the  driving  gut. 

F.  H.  Wcnhani. 

TEOHinaAZ.  BDUOATIOlf. 

[9o3*(j.] — I  HAVE  before  me  the  calendar  of  the 
Manchester  Technical  School,  and  this  school,  1 
think,  fills  the  requirements  and  desires  of  your 
oonespondente.  On  the  outer  cover  of  the  calendar 
is  printed  the  following ;~"  Departments.— /)ny : 
Manual  Training  School,  Engineering,  Chemistry 


Engineering  and  Builders'  Wurt^ Mathematical, 
-Chemical  and  Fhyiiool  Science,  Technology  and 
Staple  Industries,  Art  Drawing  and  Design, 
Modelling  and  Carving,  Languages  and  Cummereial 
Knowledge.  In  the  list  of  aubjects  taught  are  the 
'following,  in  addition  to  those  mentJoned  on  the 
cover:  Dressmaking,  English  composition  and 
oorrespondencB,  Arithmetic,  Geography,  History, 


onnd,  LrghCHelirM'B 
trioitT^J;hBmistry  (theoretical  a__  .., 
lopr.  yte'sioIoHv  and  Botany,  Biology, 
PEySOBiBphv.  Agrioulture,  Designing,  Telegraphy, 
Metal  Plate  ^York.  Plumbing,  Carriage  Building, 
Printing,  Carpentry  and  Jomery,  Brickwork  and 
Masonry.  Pattern  Making,  Surveying,  and 
Modellini-. 

Those  who  are  interested  in  a  good  wort  may 
very  well  expend  tw>ipence  on  the  syllabui  of  this 
school,  which  ihcy   will   obtain  from   Mr,  J.  H. 


eipeoted  to  teach  everything,  from   oook- 
to   the  preccBion    of  the  equinoiea ;    a 
large  nomlier  of  toach^ri  are  employed  (over  forty 

__!.>..  .1. j:..:.....    „  41^(   eaoht*-  '- 

can  thoroughly  cc 

ind  a  number  of  names 

—  looks  very  imposing; 

but**the  proof  uf  the  pudding  is  in  the  eating," 
and  I  think  I  am  justiSEd  in  saying  from  practical 
ei peri enee  with  pupils  of  the  achool,  that  the  whole 
scheme  is  handled  in  a  thoroughly  practical  and 
common-Bertso  way,  and  that  hoys  are  taught  to 
use  both  their  hands  and  their  heads.  I  believe 
the  school  to  he  a  pattern  for  what  all  schooU 
uught  t.>  be,  and  that  the  scholars  take  as 
amusement  what,  differently  handled,  would 
rery  hard  nrork. 


The  idea  of  a  perfect  training  does  not  need  to 

accomplished  fact,  and  this  at  an  escecdingly 
small  eoat.  the  fees  for  the  day  school  being  only 
two  guineas  per  term.  If  your  correspondents 
want  to  learn  how  to  do  it  let  them  go  and  see : 
tho  seoretar;  and  all  concerned  hare  auScient 
ooramon  sense  to  be  prond  of  their  work,  and  to  he 

if  anything  is  t-i  bo  learnt. 

A  good  idea  at  to  the  practical  common  ■tfase  of 
the  aHair  may  be  formeil  frum  the  fact  that  the 
school  interval  in  the  middle  of  the  day  is  one 
hoar  only,  and  the  boys  are  provided  with  a  good 


itayfor  din 


Tbomaa  Fletcher. 


WHY     DID    FAHRENHEIT     CALL    HIS 
BOILINa  POINT  "213  DBOBEE8," 

[ao;ii)7.1-I  A.«  iorrv  t..  ace  our  best  authorities 
neglect  this  riuestion.  Gven  Atkinson  ("  (ianut,"  Gd. 
lax-l,  p.  2u»,  Art.  aiiH)  keeps  up  the  old  fallacy 
that  1;  ahrenhcit's  data  were  the  Iwiling  heat  of 
water  and  tho  cold  of  equal  parts  of  snow  and 
ammonium  muriate,  then  supposed  tu  be  tbe 
"  absolute 


This 


"darkenini 


vcngea 


My  dear  old  friend,  John  William  Draper,  used 
tench  all  his  elisaea  in  tho  nniversity   taa  far 
hack,  at  lea?it,  as  my  ^'freshman"  duys,  of  Iftli^l, 
k  I  know  not),  that  it 
authnn  not  to  explain 

s  that 


yoi.  loo 
Fahren 


Lhrenheit'a  upper  datum  waa  nut  the  boiling  poir 

lit  water,  hut  the  moltin"  point  of  ica ;  the  fowe: 

datum  heingthe  supposed**  absolute  ZDnj,*'obtainec 

~la  divided  this  space  into  :<^ 

-  -  -' 'hat  thi 

,  „ d 

by  the  elcmontary  process  of  continuous  hi 
with  •  pair  of  dividers,  thus :  i/  =  111  ;  'J'  =  H  = 
4  =  2=1,  ^-0.  The  length  of  one  degree  being 
thus  obtained,  he  continued  the  graduation  up- 
wards, and  the  boiling  point  of  water  falls  at  212, 


Brooklyn,  U.S.,  Ji 


Boi  ne  Puis,  Souza  ]e  Snia. 


:.  Rabache  (2.-|2lll 


I    the    bur 


a  boiler 


ydranlio  pressure  and  by  compressed 
p.  BIB),  and  says  (hat  "wlieoever  n  ouixung  is 
roduoed  by  mere  pressure,  either  of  water,  air,  or 
leam.  tha  effect  ia  exactly  the  aame."  Buttlicnthe 
istof  my  ttatement  is  thai  while  in  the  hyiiranlio 


, '  in  the  i 
clastic  substances,  auob  i 
superadded  t . 
into  play  when 
applies  only  *■ 

limited  supply  of 

rending  of  the  ir 
mechanical  reanlt : 
ia  brittle,  as  cast  i: 

hydraulic  pressure  would  simply  burst  the  vessel. 
Tbe  tame  principle  applies,  but  in  much  higher 

large  quantity  of  water  hentcd  to  the  steam  tem- 
nprature.     I  Bay  that  this  water,  while  it  has  no- 
.  do  with  the  actual  boiler  explosion  (except 
doubtful  cases  where  it  has  been  sitppoaed 
-  the  spheroidal  stAto),  has  all  to  du  wi'^ 
M.  Ri 

proBBuro"  ?     Well,  hi 

^ginning  of   the  delii 

viden 


the  damage  caused  by  the  explosion, 
says  1  am  wrong,  and  asks,  "  What  is  st 


presai 


■ergy 


,t  all ;  il 


a  forci 


a  force  ;  but  its  capacity  for  work  de- 


pcnda  wholly 

nthe 

tored 

cergj-  of  which  t 

,he  ground  e 

erts  a 

e,  but  hos  no  sto 

That  requires  pi 

a  space 

and  upon  a  mass. 

sr," 


a  tbe 


whose  store  of  energy  ia 
ies  of  tha  water  and  the 
jssei.  A  boiler  charged  witli  water 
:gy  from  the  heat  applied  to  it.  If 
>  little  iir  DO  water  in  it,  its  bursting 
little  injury;  if  it  is  charged  with 

own  by  tbo  gauge,  should  be  the  same 


Therefcre,  SI.  Rab 


luppoaes  hii  tioUer  hurst  hy  ilcan 


H< 


Ihtr  toilrr.  Of  courae,  there  would  bt  asf'.' 
tuie,  followed  hy  blow  off  of  steam  fun  Ik- 
reed  boiler,  whioh  can  only  e«*pe  Ihm^a,. 
ply-pipe,  but  I  niay  add  that  I  should  i. 
1  to  be  preaeot  at  that  lest ;  theri  wjih  i, 

in  the  a. 

.ve  known  this  lo  ■xmr  » 
■Kuiuu  has  been  suddenly  tnmcd  on^  frees  >  ba 
I  have  known  it  Ui  happen  several  times. 

English  aeientists  are  not  «i  ignOTsnt  a 
Rabache  Buppoaes.  They  know  fully  the  aw 
boiler  explosions,  and  they  know  perfKtljkoii 
prevent  them.  The  cause  is  im-uiaUj  n« 
pUcc  in  the  iron,  and  the  mode  of  prevsUai 
regular  inspection  by  a  caref  ol  and  qnalibd  m 
They  are  not  so  foulitfli  aa  to  admit  eitbi:  tk 
"heat  is  a  comgHHed  or  cumbined  fluid w^da 
be  decomposed  into  its  oonstitnent  eltmMav 
likcwater"  They  olau  Icnow.  oa  an  absiilnt  ac 
eiidojions  are  vrJ  due,  as  M.  Rabache 
deoompoaitiun  of  the  water  into  its  gates  sndlk 
recombination.  That  exploded  nution  bsi  ia 
thoroughly  tested  :  a  merely  practical  min  wlai 
to  explain  what  he  does  not  nndertund  af: 
odopt   that  fallacy; 

know  that  the  condk..%-u™  — -£- 

mit  the  decomposition ;    and,  in  the  Mil  pba 
that  if  tho  gases  were    actually  forced 
boiler,  the  conditiona   would  not  permit 
combination  and  ciploaion. 

Astoheat,a-^  -- -    -'■" 
puts  forth,  thi 
B  ■''  and  B~,  that  is,   thi 
likely' 

oonicrtU'into,  not  electricity  (»s  thatlliaity™ 
involve,  but  which  wo  CEinnot  do),  boca** 
chanical  work,  which  is  Bbsolntely  h-mmrr 
with  tho  theory  that  heat  has  any  actasljiBM 
OB  a  fluid,  single  or  combined.  Hlia 

"JOTTKNAL"    OF    TSE   BOTALBEV- 
BCOPICAIi  SOCIETT. 

[2r>32a.]— "APellow  op  the  RoTHJja*- 
NO  MIC  At.  Society,"  forsaking  ■ 

pation  to  deal  with  worldly 
"know  the  cause  of  the  unprecedenied  ■»»* 
ingly  inexensable  delay  "  in  the  issne  d  ifctMj 
for  the  volume  just  oompleted.  Out  nf* 
friend  "F.RJ1.S/'  haa,  it  he  wiU  faiiir  ^ 
aayinf;  so.  too  much  followed  the  uMo:  R 
practice  of  condemning  firat  and  inqaiia| 
wards.    The    editor    of    the  /.fiJf.X  — 


index.    "F.H.A.S."  doei 

inquired,  whether  thia  ia  not  ao.  a 

-'  ■'■-   ^-'—    -1  "inexensable." 

been  a  viotlm  of 

lunacy  laws,  and.  ma  ^  Wdtah 


ir  inquired.   Or,  again,  the  edits  ih 
out  why  multiply   Bunestions?    'FX— 
made  no  inquiry  at  afi,  and  iherdnt"* 
rer  any  other    anggeitiona  thai  I  n»T"*| 
abort  moral  is  :    Don't  call  things  ico^* 

until  you  hare  inquired   whether  ibeit  s  c; 

OneWhoKaM 


»-» 


m  lacquer  work  ii 


ind  Japan,  fint  ia  made  excloiin^f  ^  ^ 
lamboo  strips.  Theae  latter  are  Tora  »» 
ular  hoiea  of  nil  aiiea.  from  batelii*^  * 
Lonse-trnnka.  The  first  atep  in  the  la'1^' 
0  smear  the  boE  with  a  mad  rontaiiiiC**; 
ccording  to  quality)  a  proportion  cf  ■"^ 
arnish  called  1 A i«»«e,  obtained  fram  ***J" 


ingii] 


coat  of  the  vamisb,  mixed  wim  ooira*---:- 
applied,  and  mbbed  down  -  another  (fft^^ 
ing  less  bone-ash,  and  another  nbhisf  ix^ 
ceed ;  then  a  fiaal  coal  of  vMniih  a  pi"* 
giving  the  boE  a  amootfa,  fariUiasL  Us^K* 
The  pattern  ia  put  on  in  black  and  nd.  FcO.^ 
linee  are  run  xonnd  the  box  bv  a  kii^  ^  ff 
or  point,  lized  in  a  bit  of'  wood  «  ■• 
boo,  so  as  to  leave  n  ilighl  proJEcliia.  ^<* 
being  charged  with  black  vamiah;  on  "'■^1 
box  in  the  lathe   in   eoi  -     '       ■'^  -■'■  '*■ 

necessary  black  linea  are 

being  completed,  the  box  u  cntiidy  DDtHt' **! 
coatmg  of  a  red  paint  nude  fium  T«iinih.>=  P* 
npinavegeUbleoil  (tAnUar),  Mtliit^  " 
ceal  all  the  black  linea.  liii  iff,  a  lAi 
wiTh  rice-hnakB  and  wntar  b  the  btkan! 
red  colour  from  tlie  praaunort  bl^  ^^"^^t 
additional  ooloon  ara  ■iiuMMiifllT  qf|>'*  ~ 
pattern  developed  by  a  akeel  ^te.  f^ff 
end  and  flattened  at  tli*  »f**iV,  lb  ■'HS 
of  tbe  Gniahed  box  ilii^iMiila  a>  ^  dtf>** 
the  fineneaa  at  thai  pMtBx. 
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■  125  X 


)a  39'51b.  avnmge 

TpSi "»"■■■- 

Knd  Dot  4fi{.  I  ksTS  caTcfolly  goaled  tbe  iliaKrams 
with  the  following  reiultB  :  DiagrMn  Nu.  I  shows 
4»3lb.  averiLgc  steun  preuDro  u  from  C  to  B. 
Ditto  ahovs  4'S&lb.  KTartge  back  pressure  lu  from 
A  to  C  i  henoe — 

201  X  i3-a  X  CS  X  S-fl  _  ,„.  „  p 


cuosed  by  the  bock  preesare.  DiBgrun  Ko. 
iihovB  34'21b^  aTflmge  steam  pressirre  &B  from 
□  B.    Ditto  Bhova  2G'Glb.  BVcnge  back  preesur 


Mused    by  the   back  preBsnre 
been  rnaile  on  tbe  book  preanui 

the  engine.— Sydxev! 

[riB^ieS.]— Wlmshont  Influenoe  Uaohine.-' 
If  "  An  ArnBteur  "  will  well  rub  down  with  emery 
oloth  both  aurfsceg  of  bia  17in.  ebonite  disCB,  and 
then  give  them  b  gixid  coat  of  ihcllaa  vnrnish,  he 
will  find  them  work  fat  sn^erior  to  glaBs  ones,  and 
lie  need  not  fear  decomposition.  We  bave  ebonite 
machines,  which  hBvo  been  treated  in  a  Bimilar 
WBDner.   now    working  as  well  as  when  trrst  put 

—n.  TcDSBURy  AND  Sons, 


together  years  aco. — It.  1 
Sdwinatowe.  Newark,  Not 
[68568.]— Watch  Turn 
ItnS"  kindly  say  how  1  cl.. 
of  an  eight-day  regulator  ch 
lathe  ?    Can  1  get  n  runner 


[68568.]— Watch  Tuma.— Would  "  Pegandred- 

•tnfl"  kindly  say  how  I  can  turn  down  the  pivots 

' "   '  '  '  ir  olock,  in  an  ordinary  4in. 

it  headstuok 


Woold  shoot  an  arrow  4^  yards  if  aiftied  perfectly 
point  blank,  andheldonly  "  3ft.  above  the  ground. 
The  resistance  of  the    air  to   a  lawn  tennis  ball 


would  bo  many  limes  grea' 
bythe -----    -■ 

to  be  "  boriioQtal."    Lei  him  try  the  range 
p-iatol  Bred  accurately  under  those  Donditians.    Of 
Mnne,  if  be  allows  the  muzale  to  be  elevated  tbe 
thing  becomes  easy.— W.  J.  B. 

(58585,]- Oold  Fast.  — I  am  also  troubled  in 
tbat  way,  and  after  2j  years'  experience  of  tbe  fol- 
lowing plan,  venture  to  mention  it — b0,  aa  a 
remedy — that  is  the  part  of  the  physioian — but  as  a 
mechanical  palliative.  Provide  Bbag  of  oerpet  or 
other  thick  woollen.  The  bottom  ISin.  square,  one- 
third  uf  the  tup  to  bo  18in.  high,  two-thirds  to  be 
SfC  Hin.  from  the  base,  so  that  when  tbe  feet  of  a 
peTBOQ  seated  are  placed  in  the  bag,  the  short  part 
BU  up  elOBB  under  the  knees,  the  long  part  forms  a 
flap,  which  is  to  oovet  the  knees  and  thigha,  well 
an  to  the  waist,  where  it  may  be,  by  a  tape-loop, 
hitched  to  a  button.  This  bug  is  to  be  lined 
throngbout  with  sheepskin  with  the  wool  iawards 
— a  good  strong  fleece  of  a  short-woolled  sheep, 
taken  in  the  spring  of  the  year.  The  bag  is  tJien 
placed  at  my  writmg-dcsk.  Ncrt  provide  socks  of 
thick  lambawoul,  quite  largo  and  loose;  any  olaa- 
tidty,  of  course,  tends  to  binder  the  circulation  in 
the  small  rcasels.  Place  a  pair  uf  these  on  the 
fender  to  get  warm  and  dry,  then,  presuming  the 
feet  are  cold,  take  off  rour  soaks  and  examine  them 
—the  feet.  Ton  will  find  them  pole,  cold,  and 
damp — til  tee  abnormal  conditions .  This  sight 
gives  an  intelligent  idea  of  what  ought  to  be  done, 
namely,  to  make  them  toey  red,  warm,  and  dry; 
&Dd  to  keep  thom  so,  I  need  hardly  add,  toast  them 
till  red,  put  on  dry  socks,  and  itito  bag.    They  will 


feet,  if  wanted.— The  PiK  Hill. 
[585111.]— VoyaffflM    AB«tralia._ 


by  taking  a 


think  ■■  A.  P,  N.' 

pasBBfe  on  board  tht    .  -.  ._,., , 

especially  if  still  commanded  bv  Captain  Elmslie. 
Several  friends  of  mine  have  uuled  in  her^nd  all 
■  peak  in  highest  praise  of  her.  And  the  Wigram 
snips  are  very  comfortable,  but  now,  I  thinlt  all 
converted  into  steamers.  1  look  a  voyage  tuAua- 
tnJia  in  one  of  these  in  ISTU  fur  tuberde  on  the 
long,  and  spent  a  year  and  four  months  in  Hobart, 
Tasmania,  a  chaiming  plaoc  of  residence,  going 
to  the  Riverina  diatrjot  of  tho  Upper  Murray, 
Victoria,  fur  a  few  winter  months.  I  have  had  no 
1-ung  troubles  since.— C.  H.  C. 

f5S601.J  — OBometrlcal.  —  "Puiiled"  may 
ind  tho  followine  more  satiifBctory  than 
Dsatei's  reply.    Dean'  any  chord  A  B  in  a 


Sff'SK. 


1  the  diatnetor  bisecting  tliat  chord.     If 


Pi8tii__„ 

and  Q  any  other  point  on  tlie  circle,  obviously 
isosceles  triangle  P  A  B-iq  greater  than  Q  A  B, 
for  P  being  the  highest  point  of  the  circle  above 
A  B,  the  former  triangle  has  the  greater  altitude. 
Therefore,  when  a  triangle  in  a  circle  has  a  pair  of 
sides  unequal,  we  can  always  make  a  larger 
triangle  on  the  same  base  by  equalising  the  sides 
as  above.  It  fallows  that  an  equilateral  is  nut 
only  larger  than  the  particular  triangle  mentioned 
in  the  querj- ;  but  the  largest  possible  triangle. — 
L,  8. 

[586S3.]— Induction  Coll.- To  Ma.  Ebkbst 
Bal'GH.- Mj;  indcbtedneaa  to  Mr.  J.  Brown.of 
Belfait,  for  his  numerous  and  valnabb 
tions  to  this  juomal,  and  the  respect  for  his  ability 
and  information  which  I  share  with  many  reader" 
of  ''  Oura,"   ate  such  that  I  am  reluctant  to  oppose 

any  recommendations  of  hie,  although,  in  the  pr ' 

case.  1  am  morally  obliged  to  do  so  in  the  intcrt 
a  querist  wh'i  has  personally  appealed  to  me. 
Buggestion  of  the  employment  of  water  at  115'  C. 

"  oured  "  in  manufacture)  as  a  means  of  remedying 
a  fault  of  the  character  indicated,  --  '-  — 
opinion,  scarcely  worthy  of  it 


cbonito,  and  ao  spoiling  the  coil,  and, 
qnerjit  succeeded  in  the  attempt  to  "  melt 
paraDin  near  the  tube  "  without  damaging  the 
itself,  the  probable  result  would  be  that  ion 
the  neighhuurine  convolutions  of  the  Becondsry 
would  become  loosened  and  fall  towards  the 
primary,  thus  adding  t-i  the  number  of  the  weak 
places  which  Ur.  Brown  supposes  to  exist.  The 
suggestion  of  comparing  tbe  sparks  given  by  tbe 
various  pain  is  good,  tint  needs  supplementing. 
The  querist  must  first  disconnect  all  the  pairs  in 
the  coil,  recollecting  that  if  tbe  ends  of  any  section 
are  permitted  to  touch  each  other,  an  external 
"  ahort-oircuit  "  will  ha  formed,  which  will  have 
the  effect  of  greatly  lowering  the  efliciencT  of  other 
sections  in  theaame  locality,  so  that  results  will  be 
got  whioh  thr    ' 


One 


j  forced  t. 


the 


1   that  Hi 


advising  ''  W.  H."  to  make  the  ad- 
mittedly perilous  eiperiment  of  htingmg  one  of 
the  sparking  terminals  near  the  core,  has  over- 
looked the  well-known  Leyden  jar  action  botwecn 
the  ptiniarj;  and  secondary.  Torrents  of  sparks 
would  certainly  pass,  but  ^eir  paasage  would  hy 
no  means  prove  that  "  probably  there  is  a  leak.*' 
For  my  own  part,  I  am  not  yet  couvincod  that 
"  W.   (i.'s "    coil    is     seriously    defective,    and    1 

I  named  last  week  before  tampering  with  the  in 
Btrument.  In  rewinding  his  primary  he  will,  of 
course,  avoid  contacts  between  the  primary  and  the 
(4re,  or  between  any  two  turns  of  the  primary  wire 
iUelf.  The  lenj^  of  the,  carbons  slionld  not  be 
less  than  about  Sin.  in  a  Bunsen  battery  employed 
for  Buch  a  purpose  as  that  of  the  qocriat.  I  shall 
await  "  W.  G.'s"  further  report  with  much  in- 
terest.—Gbk  EST  Bauoh,  Haverfordwest,  Pem. 

[58623.]  — ladnetiou  Coil.—I  am  sure  Mr. 
Bangb  will  pardon  me  if  I  supplement  hia  kind 
and  len^y  anewer  to  "W.  J.^'  I  think  I  may 
speak  with  some  knowledge  of  this  matter,  inas- 
much as  I  personally  bad  the  construction  of  the 
Keat  Polytechnic  coil  of  '5t)  intrusted  to  my  oare, 
r  Mr.  Appa,  whose  coils  arc  undoubtedly  the 
finest  in  the  market.  Pirst,tbodiameter  of  primary 
in  small  coils— say  from  -lin.  to  Hin.  long — is  about 
Jth  to  ith  tho  length.    As  the  coils  get  larger^  the 

f-oportion  of  length  to  diameter  increases  a  little, 
or  instance,  in  the  last  great  coil  which  I  exhibited 
for  Mr.  Apps  at  the  Paria  Electrical  Exhibition, 
and  made  by  that  gentleman,  tlie  length  of  one  of 
the  primaries  is  somewhat  over  seven  times  that  of 
the  diameter.  In  "  W.  J.'s  "  primary  the  length  is 
very  nearly  eight  times  greater  than  the  diameter, 
on  unnecessarily  largo  proportion.  He  would  do 
bettor  to  wind  it  with  three  layers  of  So.  V2 
B.W.G.,  cop.,  33  per  cent,  conductivity,  and  reduce 
the  length  to  lOin.  I  notice,  too,  that  the  length 
of  his  primary  tube  is  just  the  some  as  his  primary. 
This  will  never  do  for  a  coil  mode  to  give  more 
than  iin.  spark.  The  usual  proportion  of  length 
of  tube  to  project  beyond  ends  of  primarj'  is  4th  of 
the  length  of  primary  for  each  end.  The  propor- 
tion of  length  of  body  of  aecondary  to  that  of 
Erimary  should  be  about  /,  leas  than  primary 
mgth  each  end.  So  that  "W.  J.'s"  secondary 
should  be  l>in.  instead  of  5in„  as  at  present.  The 
thickness  of  hi*  ebonite  tube  should  be  t\in.,  and 
it  is  better  t<>  scrub  the  inride  skin  uB  with 
coarse  emery-paper,  eBpcctally  at  the  eniit  aji 
there  is  a  lilm  of  very  girad  conduocivity,  fi 


Ached 


r    of 


__    .„_^     from  the  mi 

le  will  du  wvll,  if  possible,  to  get  his  tube 
tested  " ;  that  Is  dune  b^  inserting  a  cyliodrical 
Ixnd  of  metal,  about  3in.  long  and  about  the 
diameter  of  inside  of  his  ebonite  tul>e,  and  the 
same  for  the  outside  of  bia  tube,  and  connect  tbe 
innei  ring  of  metal  with  one  of  the  pole)  of  an, 


,fit  these 


1  for  Mr.    Apps.) 


ewsting  coil  (about  5in.  ipark  will  do),iriiW 
outer  ring  with  the  other  pole,  and  work  tb*  tr, 
bands  gradually  from  one  end  of  hii  tube  u  lb 
other,  letting  the  bands,  of  conrae,  be  m  the  ■«. 
relative  poaitiun  to  one  another  during  thuopm 
tion.  Tbediametoi  and  thickneaa  of  bisebosiB 
discs  is  right,  and  he  m<M  acrub  every  tnn  i( 
glossy  surface  from  thero  ;  and  the  nnmber  d  ki 
aectiona,  instead  of  being  1*',  ahoold  be  &1. 11  Ibb. 
for  a  Win.  body.  Ho  should  uae  ebonite  linp  n 
from  a  prepared  tiibe,  of  about  Jiin.  in  demh  b 
the  middle  Sin.,  and  i^,in.  deep  for  M]e«dt;ai 
they  should  fit  tolerably  tightly  on  thetubt.  1.x 
a  coil  the  site  he  mentivDR  he  need  not  dk  m 
kind  of  insulator  beyond  what    I   have  detftibsi 

" iwprooeedto    "  build  "  hij  sielfWotf. 

the  baa  got  a  thick tluat 
id  of  his  tube.    (luieiv 

ig'(^«b.S 
got  his  skelet.™  finished  and  fised).  His  best  pie 
for  treating  his.^iiftW.G.  wire  is  to  plar.^wl 
and  all  into  hot  paraffin  wax  (about  llVC,...i:* 
let  them  remain  in  about  a  iiuarter  of  an  hunr.dl 
up.  When  he  commences  winding,  let  bin  p* 
only  i^in.  depth  of  wire  into  first  groore,  and  tiMl) 

Jin.  untU  he  baa  got  hir  -■—  ~  "■- "■  ■""" 

not  higher  than  i^in. 

and  so  proceed  until    — 

whatever  number  it  happens  to  bcl  grwjvtii  — 
other  end,  when  ho  mnst  drop  by  ^ths.  mitinf  l» 
two  ends  symmetrical.  A  prolongation  of  tt*  wre* 
one  end  is  necesaary  to  work  the  vibrating  Imi. 
whose  head  should  be  of  solid  iron,  same  daiKM 
as  prolongation,  about  Sin.  With  the  .\pps  tnai 
liiutomatie)  it  is  posaiblo  to  get  spark.  i'hsK 
length  as  the  body  of  the  aeuondary,  all  ibiip 
being  proportioned.  But  with  large  coilp.  ifc« 
giving  from  iSin.  to  44in,  it  is  preferable  tu  ™i 
dipping  me rouriol  break,  either  "hand" -irtu» 
matic;  but  unless  the  automatic  ia  speciiUit* 
atructed  it  is  preferable  to  uae  the  -hand.'afliat 
is  a  knack  of  doing  this  to  the  ^eatcdtefficins^d 
which  the  coil  is  capable,  which  foon  vrmn'su 
little  practice.  Any  farther  information  "kiil 
can  give  "  W.  J."  I  shall  be  happy  to  do.-P»n. 
WABD,  57,  Chancery-lane,  W.  C. 

[58630.]- Lsn^th  of  Fooaa  of  Concave  Lai 
— In  reply  to  "Sine,"  1  beg  to  cxtraol  the  f.fi«: 
iog  from  my  commonplac3-book ; — ^Paits  a  jjati 
paper  over  the  face  of  the  Ions,  hnving  twj  aaal 
hoieBin  it  eiaotly  lin.  apart.  Now  place  tbt  It:* 
so  that  light  either  from  the  Eon  or  an  aniiiit 
aonicofafia  through  it  on  a  screen.  Moveuii": 
from  the  screen  until  the  apota  of  light  pssiK 
throngh  the  pin-holes  are  exacUy  lin.  apart.  Tii- 
'-stance  of  the  lens  from  the  screen  is  eqclvuffl 

.  the  focal  length.- A UT Ml" H  Uek. 

[58031.]  —  SoTind-Plate.  —  The    '■  Chljdci'' 

ates,  which  I  presume  "  An  Old  Reader  "  nstUi. 

e  made    in    various    geometric    forms,  ind  i:; 

Lually    supported    in    the    middle    hy    a  »cei. 

amping  them  from  tbe  upper  Borfice  md  t.-.  t 
support  beneath.  Their  usual  thickneas  ir  ^^£- 
nd  they  are  generally  made  of  what  i«  knuwn  it 
he  trade  as  hard  rolled  brass. — Pal'L.  Wabu. 

[5^646.]- Flatlnom     Electrodea.— Po*dtT>l     I 
abostOB  made  into  a  paste  with    ailicatc  of  *A 
.soluble  gloss)  wiU  act  as  required.     Il  is  used  it 
the  Jablochkoff  caudles,  and  also  in  thenno-eleciTU 

purposa    of  inanlatine  m  ki;^      j 
tempo  ratures.- Si  G  M  A , 

,]— Indiarubbw  Tubing.— Why  a* 
bind  twine  round  the  boac  from  end  to  e^  I 
have  seen  it  done  with  the  be.it  re«nlta.— ABTHrl 

Mek. 

[G8'>50.]-_Intenaiaoatian. — Potas^iiim  fcm- 
cyanide  is  used  in  intohsification  in  SeUi's  uiuiBE: 
intensificati'in  process,  tho  detuila  of  which  ire  »> 
follows:— Tho  fixed  negative  is  weU  wasfeAuid 
Hooded  with  a  Bolutiuu  containuiE  i*u 
gram  of  nrutiium  nitrate  and  one  f;r4unof  pulaeuuia 
ferrmyanido  in  lIHich.c.  of  water.  The  ujitm 
~  to  remain  in  thiaeulution  until  it  attaiu 
density.    Tbe  colour   of   the  rmliiDt 

.._, _    is   brownish   red.    The    ^aU  is  Ak 

thoroughly  washed  until  the  wash  water  ihon  u 
blue  coloura'ion.  with  a  lolation  of  fetniu  ml- 
phate;  Uic  potass ium  ferricyanidc  lued  mnith 
-,uite  free  from  fcrrooyanide.  If  it  be  notbef 
rom  thia  body  n  turbidity  will  be  prodnced  whse 
t  is  mixed  with  tbe  nraninm  oitraU,  and  Ih 
utensiSei  will  not  act  satiafactorilj.  Nffatira 
.nteneified  hy  this  proceaa  ore  Ter^  pemanent,  mJ 
according  to  Elder,  "A  negalira  whi^  wiD  itf  : 
anqnire  sufficient  intensitv  with  Uib  laaUiud  WT  ' 
be  laid  aside  as  useless.''  Tim  alia  in  as  iht  ■ 
intensified  by  allowing  the  idaU  t 


ENGLTSH  MECHANIC   AND   WORLD   OF  SClENOE :   No.  1.0 


■  Telied  upon,  tnlto  whet  c»re  he  njBy.  Shonl 
:  however,  be  inclined  to  try  it,  Inhsll  bo  hipp;  to  do 
f  what  IcDti  tousist  him.— LuciUH. 
^  rssfi;.:'.]— atoragre  Cella.— To  "  SioMA,"— One 
1  oaU  of  any  size  will  be  Dgeleei  for  lighting  my 
luup,  and  the  number  in  ncriei  will  depend  on  the 
•-  volbige  of  the  lunp  to  be  naed.  Tnke  tba  voltage 
.,  of  anysecondiry  celln*  I'S,  »nd  thi«  wil]  give  yon 
:    the  nnmber  of  cclla  needed  in  nenea.    The  area  at 

StM,  oc  nnmber   in   one   cell  only,  govenu  the 
»tion  of  the  work.— Bir.MA. 
r&8GS4.]— Idqnld  Silex.— Ur.  Grey  ig  theoroti- 
"     oally  right,  and  practically  wrong  in  bis  description. 

-  What  IS  knuwn  an  liquid  ailei  is  made  at  Foap- 

-  works  for  Bonp  adulteistion,  and  is  s  Btrongty 
alkaline  solution  of  eilicite  of  soda.  It  is  alwaya 
kept  aa  a  Eolation,  and  never  evaporated  to  dryne? 

-'    — THOS,  FLBTC'UER. 


r  ,.  „  1  in  16 

6'  .,  „  1  in  12 

«ad  so  on.     Mare  aocnratcly— 

l*  =  I  foot  in  in-lPjdB. 

L"  =  I  fuot  in    a-aiyds. 

3'  =  I  foot  ia    6-3Gyds. 

Ao-  to.    Tnbles  of  gradients  and  eorrespondiQE 

--igleaot   Elevation   or  deprei   '  '      '^  '•      " 

mtal     fMiliivnl^nf*  "      f-  —'- 

keighta, 
•tttveying.— H.  E.  H, 

[6B058.]— .ffl»op.— The  solution  given  by"  T.  C, 
Bristol,"  is  not  strictly   correct,  tor    the    serioa 

I  +  i  +  i  +  ii  not  alwayi  =  2  ;  it  is  only  so 

when  carried  tii  infinity.  A  method  of  exact  sola- 
tioD  may  interest.  We  bave,  if  m  be  the  number 
at  miautes  reqiiirod— 

—  =4(l  +  i+J  +  to  m  terms). 

Evidently  m  will  be  something  jnat  short  of  33. 


Therefore— 

-  2".  [31  +x)  =  8(2"  -  I)  +  Ac 

1    «6870ni2  .{ln  +  x)  =  H  (2M^^83S471  +  -Lr 
.      i80«99827i'  +  6flfi8703]a  .  x  =  17179BG917C  +  4x 
5a68709l«  .  X  =  5B«870!HM 
j:  =  fiO  lec   ^'"'•*I'^''I'8 
■  636S70nu8 

m  =  31  minutes  B9  sec   ^^'^^'•^ 
'.  ■  53687OU08 

'    — F.  B.  Allison. 

[68<;fi3.1— Braaafoundtiiff.- "  Moulder  "  should 
^ue  Uansfleld  sand,  dust  with  flour  through 

-  moulds  ;  Unt  it   is  not  necoasary  to  dry.    Tt  _ 
yonr  outinga  sinking,  get  yuur  metal  hot  and  cast 
^Qtly.    I  don't  know  what  to  say  about  metal 
reoeipts,  as  in  these  sharp  days  we  have  to  out  oi 
oloth  according  to  price.    Send  what  yon  want 

.      (ell  at,  and  I  will  help  you.- J.  H.  S. 

loSeeS.]- Storeoaoopio  PioturoB  — "  R.  B." 

!     Qujte  correct  as  to  hia  interprcUtion  of  the  theory 

of  the  ab<)ve.     He  can  take  atereoscopio  piuturi 

by  shifting  his  esmera  from  right  to  left,  or  vie 

"-''  ""  '  ""  ----■■  apart, 


;t  distnnee  his  eyes 


eisa,tbi 
though,   wl 

Wabd, 

[fiSniiS.l- tl^htinB    Taonom    Tnbea. 


.untmg- } 
tiouB  bet- 


get  t&em  mixed, 
.0  must  keep  the 
the  two.. 


gratitude  of  all   a 


iture  to  think,  earned  him  thi 
ccrs  after  the  truth  of  thL 
irience  of  tbo  application  of 
e  lighting  of  vacuum  tubes 
remely  disooaraging  and  nnf avoncable ; 
■o  much  so,  that  1  am  compelled  (o  conclude  that 
the  practical  value  of  the  Wimshunt  miohins 
ma  a  substitute  for  the  indnotion  ooil,  has  been 
greatly  overstated.  I  havg  found  that  small  and 
medjum-siied  tubes  oao  be  siore  or  less  faintly 
lit  (pratanbly  bv  plaolni  tbem  in  airoDit  between 
MW  of  Um  iosDlatad  oandnoton  and  the  earth) : 
lint  tnbM  aontalnfiif  oomplioatad  spinls  sinil 
dwfatt  La- tabat  of  hUMrr"'  -  -uinnt  be 
.etmUpBOBdr  ll1iiMliwt»r^»  ^7 


lighted  by  on  induction  ooil,  giving  a  spark  of 
about  lin.,  with  a  single  hiohromftte  cell ;  yet  m 
16in.  plats  Wimahurst  will  produce  nothing  beyoo 
a  feeble  flickering  at  the  poles  of  tbetabe,  tlthoug 
the  macbine  yields  freely  with  the  Leyden  jar 
detached,  about  IJin,  of  spark.  If  the  jai 
are  added.  au3-thing  approaching  to  continuoi. 
lighting  bouumea  impmsible,  and  an  occaeioiial 
bewildering  Hash  in  the  tuhe  ia  the  operat"*" 
only  reward  tor  much  patient  grinding  ut 
handle.  My  machine  which  I  have  had 
use  for  thirteen  months  may  be  taken  aa  a  fairly 
good  one,  its  maximum  ipark  being  about  -Itin. 
under  ordinary  cunditiona.  In  frosty  weather  it 
has  given  sparks  5in.  long.  I  have  altered  the 
number  of  sectors  from  Iti  to  20.  Perhaps  some 
correapondent  who  has  a  Voss  iuatrument  will 
kindly  inform  me  whether  the  discharges  from  it 
are  contiauona  at  the  full  striking  distance,  and 
whether  the  current  can  readily  he  diverted  intc 
any  external  circuit  of  low  reaistanco  without  tht 
setting  up  of  reactious  tending  to  lessen  the  power 
of  the  machine.  The  interesting  statements  of 
"  W.  J,  It."  in  last  week's  issue  congrm  my  im- 
pression that  the  Voss  is  superior  tu  tho  Wlms- 
buTsl  aa  a  source  of  illumination  for  vacuum  tubet 
and  for  kindred  purposea.- EBIIGST  Baugk, 
Haverfordwest,  Fern. 


he  reads  French  or  German  he  should  consult 
"  Thomsen'a  "Tbermo-ehemiecho  Untersoehnnger," 
and  "  Berthelofs  Essai  de  Mfeanique  Chimique." 
It  "  Equivolt  "  cares  to  exchange  notes,  the  under- 
signed (address  with  Editor),  who  is  very  much 
interested  in  the  qnestion,  and  studied  it  recently, 
would  h«  very  pleased  to  lay  hia  at  "  Kqnivolt'a '' 
disposal-  Ho  would  mention,  however,  that  bin 
(undersigned's)  not«s  bear  principally  upon  heats 

readily  deducible  therefrom    when    ape'a.  heat 
known.- Ferret. 

[5811780— PormnlB.  —  Tho     data-   givtu 
j"  W.  H,  T."  ace  not  very  clearly  eipreswd.    It 
however,  necessary  to  assume  that  •!,  if  ppodu<  - 
towards  the  centre  of  tho  circle,  would  pass  through 
it,  and  that  the  angle  formed  by  the  intersection  of 
c  and  d  is  a  right  angle.    Let  X°  be  the  angle  sub- 
tended at  the  centre  of  the  circle  by  tho  aro  i,  th( 
r  =  radius  y.  sin.  A",  and  <1  =  r.idiui  x  venin.  A 
The  angle   A°  bears   the  same  ratio  to  SOr  as  tl 
aro  b  bears  to  the  cirenmferencs,  which  latter  is,L_ 
course,  radins  X  w.    "  W.   H.  T."  will,  I  think,'" 
easily  solve  his  problem  from  what  is  here  stated. 
—A.  0.  E.,  Edinburgh,  Jan.  26. 

[rj8rt78.]— Formnla.— The  ci 
circle  given  by  •' \V.  H.  T."  being  ff  a,  the  angle 
anbtended  by  the  arc  of  length  i  is  —  auC,  aa  ii 
evident.     But  i  is  the  sine  of  this  angle  to  radini 


versin  —  .tliO',  the  tormuin  he  reqaires.    Writing 
in  the  above  for  a  480,000  miles,  and  foi 
miles,  we  find  the  angle  to  be  4-1°  Til)',  an<      _    , 
miles,  and   d   70,34S   mUes.      It  b  were   a  little 

Cater — vis.,  IS8,<I!>&  milea — then  the  angle  would 
-tG".  which  I  suspect  it  was  in'.ended  to  be. 

[o8i!7«.]— Fornmla.— The  query  does  not  state 
in  what  direction  d  and  G  are  drawn;  bat  presuming 
that  J  ia  at  right  angles  to  the  tangent  at  the  cx- 
trcmitv  of  the  are  b,  and  consequently  running 
through  the  centre  of  the  eirde,  and  that  c  ia  at 
right  anglca  tu  tf,  we  have  i-  =  sine  of  the  angle  at 
the  centre  which  the  are  subtends,  and  d  =  cosine 
of  tho  same  .-ingle  subtracted  from  the  radius— that 
is,  supposing  the  radius  to  be  =  1 ;  but  the  radiui 
or  unity  being  here  2-10,000  miles,  we  shall  have  tt 
multiply  the  dine  and  cosine  when  found  by  that 
namber.  Kow,  this  angle  will  be  '^^'^''  and  by 
ordinary  trignometrical  scries  we  might  find  the 
corresponding  sine  and  coainc.  In  actual  practice, 
however,  this  would  always  ho  done  with  the  help 
of  Ihe  tables.  The  tables,  however,  do  not  give 
angles  in  this  form,  but  in  the  form  of  degrees, 
minutes,  and  seconds  ;  hut  we  can  reduee  the 
above  "ciroular  measure"  to  degreea,  &<:.,  either 
by  means  of  a  special  table  oc  the  following 
formula  t^- 

-'UU927  :  circular  measure  :  :  18C 
We  shall  thus  find  the  angle  to  be  in  this  instance 
4-t*  fi9'  IB'.  The  sine  gtnreiponding  to  this  is 
0-70a94Ae,  wblohmaltlpUad  bv  !40^  gives  (nearly] 
109,667  Hileaai  #*  nine  at  e.'  The  ooilne  in  the 
beOTOTteTS;  andmnltl- 


the  line  il  would  bisect  both  the  diameter  and  the 
chord  of  which  <t  is  half  at  right  angles.  U  he  doe* 


the] 


,  of  inters. 


anywhere  on  n  lemicircle  described  on  the  chord 
of  arc  i,  which  would  give  an  indefinite  number  oif 
valnestoc,  d.  Taking^the  question  as  it  appeari 
on  the  diagram,  "  W.  H.  T."  will,  1  trust,  find  tbo 
following  solation  to  his  satisfaction.  First  find 
circumference  of  circle  by  multiplying  480,000  by 
'i^.  Divide  this  by  doable  the  arc  188,141— viz., 
37t>,8S2.  This  will  go  four  times  for  all  practical 
purposes ;  which  shows  that  double  arc  A  is  A 
quadrant.  Hence,  {2c)'  =  2R^  i.e.,  c=  =  <^"-0«'>'- 
,      _  340.000 


V-    , 


Now,    calling   centre  of   circle  0, 
_ _     , '',  K,  and  intersection  of  J  pro- 
duced with  circle  beneath  J.  "  W.  H.  T."  will  End 
trouble  in  proving  that  dK  =  !?=—''■???.    And 
JK.'i  =  c'    (see    Constable  "Ooometrical 
240.000  +  .-^*'^^??Y'  =  '-^^'*^' 


8-),.-./24 


„.    _,._    L^f."**  finally  ,;=_3«-»??  — 

— S.CjsHT,\ni.E,  L.8.A. 

[■■H,  E.  H.,"  Fred  M.  Parker,  "  C.  A.  B.," 
"  A.  W.  U.,"  and  others,  have  replied  to  thia 
query.  1 

[ligtiHS.] — Beam  Bn^tne, — Length  of  links 
Ifin.,  and  of  iHittom  rods  21in.,  also  radius  rod 
some  length.  You  should  make  n  scale  drawing  for 
remainder  of  dimensions.  Perhaps  following  will 
help  you.  but  two  dosigners  would  scarcely  be  the 
same: — Piston  rod,  6in. ;  centre  of  cylinder  (O 
bearings,  9|;;in. ;  baarings,  jin.  high;  bedplate, 
15in.  x4iin.  You  oan't  cnt  olf  i  s'-  '-  -■"- 
single.    "      ■'■  ■      ■■  '■        ■ 


itroke    wiU 


ly,  A  area  of  cylmi 

....i? „  iit„    ,,,.  5in_    Make 

-T.  C.  Bristol. 


[  68884.  ]—Oaj:d   Triok.— This  is  only  a  roeoial 

what  position  the  heap  containing  the  partienlar 
card  is  to  be  placed  each  time  the  cards  are  dealt, 
so  to  have  the  particular  card  in  any  named  posi- 
tion-that is  any  given  distance  from  the  top  (or 
bottom)  of  the  pack.  We  maft  first  fix  on  what 
we  are  to  understand  by  the  "top"  of  the  pack. 
Sunpose,  then,  we  define  that  the  top  uf  the  pack 
is  Uiat  end  where  we  find  the  back  (and  not  the 
face)  of  the  end  card  towards  ua,  and  also  that  the 
cards  (aa  in  dealing  for  an  ordinary  game)  are 
dealt  frum  the  '■  top,"  but  turned  up  as  they  ar« 
dealt,  so  that  a  person  may  see  them.  Placing  a 
particDlar  heap  first,  second,  or  third  in  the  pack 
IS,  uf  course,  placing  it  top,  middle,  or  bottom 
respectively.  In  the  particular  example  mentioned 
by  "Achilles,'' the  mode  of  dealing  will  be  found 
to  be  immaterial,  and  "top"  may  be  considered  as 
■'bottom,*' provided,  of  coarse,  that  the  same  rule 
is  observed  throughout.  In  that  example,  when 
the  21  sards  are  dealt  the  first  time,  and  we  are 
told  in  which  of  the  three  heaps  the  particular 
card  is,  that  heap  being  then  placM  second 
(middle],  we  know  first  of  all  that  the  particular 
card  is  utn  amongst  the  first  seven  cards  of  the 
pacJc,  but  that  it  is  somewhere  in  the  next  seven. 
When  the  cards  are  dealt  the  second  time,  the  first 
seven  ca^da  in  which  the  particular  card  ts  not 
distribute  themselves  as  follows  at  the  "top"  (see 
definition)  of  the  three  heaps :  tl,  2,  2.  The  exact 
conditions  y£  the  problem  will  vary  according  to 
the  heap  in  which  the  particular  card  now  is. 
Suppose,  then,  it  is  in  the  first  heap.  On  plaoinB 
this  heap  second  we  have,  as  before,  firat  of  all 
seven  curds  in  which  the  particular  card  is  not; 
and  then  (in  this  particular  case)  three  more  cards 
in  which  the  card  is  not-— that  ia,  the  ten  firat  cards 
do  not  contain  tho  particular  card.  But  we  know 
that  it  must  be  amongst  the  next  two  curds,  because 
in  dealing  the  second  time  the  second  seven  cards, 
which  wo  knew  contained  the  particular  card,  dis- 
tributed themselves  after  the  tirst  seven  carJo  thus 
-2  3,  a  ;  and  the  particular  card  was  thereforo 
either  tho  fourth  or  fifth  of  the  first  heap  (ainoe 
.uppoaedthe  first  heap  tocontain  it).  On  deal- 
the  pack  the  third  time  the  first  ten  cards, 
:h  we  know  do  not  contain  the  partioular  card, 
nge  themselves  thus-^,  '.I,  3;  the  next  two 
cards  dealt,  of  courve,  most  be  dealt  to  the  third 
and  fonrth  heaps,  and  we  know  that  the  particular 
card  ia  one  of  these  two  cards.  On  being  now  told 
in  which  heap  the  card  is  (it  must  he  in  either  tho 
third  or  fonrth  heap  in  this  pnrticulor  case),  wo 
place  that  heap,  as  before,  second,  and  wo  have 
-  3  cards  in  which  the  particular  card  is  not,  and 
1  the  next  card  must  be  tbe  particulur  oard — 
that  is,  it  is  the  nth  card  from  tho"top"!  it  ii 
also  the  11th  card  from  the  "bottom."  It  will  ha 
1  on  faiveMintton  that  had  «!'*>»-"'  '^^  " 
™„  .mf  h««  auppoied  to  "n^^^;; 
the  MMd  deel,  the  reenlt  wonia^^; 
bMU  1b»  uma.    Tina  te»«*s*^""^ 
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•siBpli  bf  tifi*  dMeriptibn  u  n 

■Idtrtlit „ , _ 

tmngc  the  etiii  Ki  that  the  ^rticiila.r  card  may 
he  fuand  in  »ay  iciuirtd  pmiiina.  The  qaeati'ja 
ii  here  complicated  Ii;  the  nomWr  uf  cardi  in  each 
topruvRDiaut  lieiDi[t(Wi>iblel.ythr>.c  I  aball 
therefore  Uk<;  the  cue  uf  t.  pack  uf  27  in.teail  of 
21  eaida.— Wu.  G.  How'AKU, 

[aSrWS.]— AconmuJitOrt.— Tu  '■  SHiMA."— An 

the  detail*  (if  wiirking  in  HDeli  a  way  at  Ui  josIiCy 
my  uiiircring  nneitiun*  u  to  itze*,  Ac.,  nulled  Hi 
apeeial  wnrk.  I  never  do  uuvcr  eueh  'iuc>ttiiiii> 
exeept  when  I  know  allaliiviit  the  matter  liyicliial 
working  mynelf ,  bec%u>ifl  1  will  nut  mislead  by  any 
■Utement  of  mere  i.piai'in.  Beiidc.%  theio  points 
arc  eaaily  a«cerlajaed  l>y  an  experiment  or  two  l>y 
the  iiueriBtn,  wb'>  will  leani  more  l>y  a  fnilure 
than  liy  merely  fullowinB  cut  and  drj'  fiKureii.  I 
BUtmy  uwn  knowliilKcby  tailureb.andlkn"wthBt 
to  liG  the  belt  WD)^  tu  learn.  I  am  nlwavii  willing  tii 
eiplain  llio  principleii  which  arc  to  tie  artGii  im. 
bat  the  appUoation  of  them  to  pnccific  cases  ihoolil 
be  till  work  of  the  rrwler.  There  are  mcanii  of 
■cnt  when  charxc  ia 
:rilic  then  iiut  now. 
.  _  .._ague'«"KlL-aricity: 
ita  Thcury,  Kuurci'B,  anil  Applicatiim." — Sl'iUA. 

[r.W^JI.]— BeflectiiiK    Tsleaeop«.— Yon   hare 
lo  doubt  upoiled  thi    " 


■abmiatiaaliy  catting  oti  current 

oomnleted,  lint  I  eanr"  ^ "- 

The  book  inqninrd  I:i 


■,  if  not  ol  too  large  dimentiooi,  cajTbe-lined 

*ibh  aheet  lead  boased  np  withoat  acaml.    There 
u  other  way  of  lining  lach  reaaeli  with  iheet 
1,  unleai  it  be  with  toldered  or  hurut  teamt. 
ibably  >'Brui"    baa  «een    anch   TesEelt  lined 
irith  burnt  >eam> — Til-  with  leami  made  without 
F,  and  if  thii  ia  what  he  ia  referring  to,  hi* 
cannot  he  taid  lo  he  (eunleia,  though  colder- 
leu.     I  Khooltl  )je  elad  tu  give  him  initmcUoDa  in 
the  wurk  if  be  will  communicate  with  me,  at  tbii 
'  ma  well  explained  in  oui  jonroal  only  a  short 
lEo,  and  eanoot  be  expected  to  be  reproduced 
&:n  a  time.— 1>.  J. DaviE6,7S,  Earl* Coort- 
ruad,  Keniington,  W. 

[5H70*,] — Ain*lg>nuLtltiK  Zlnoa.— "  GeoTRe  " 
should  find  no  difficalty  in  amalgamating  bi>  linci 
uses  a  Bulntion  of  lulphnric  acid  and  water 
<i.  They  ahunld  be  left  in  the  aolntlon  till 
ihey  look  clean  (under  ordinal^'  circam*taneea 
'  1  minute  will  suffice),  and'then  be  corered 

with  mercory  and  left  to  drain  uB.  Yonr 
failure  appear*  to  be  in  uainc  H.SO,  nndilnted. — 
B.  B.  V. 

[53TUI.]— AuftlramatlaB  ZlacB.~-I  found  the 
ame  difficulty  about  this  ai  the  queriet,  and  so  got 
n  e:tptTience(l  hand  Ui  ehow  mc.  Fint.  make  a 
IB"!  by  wrapping 


Knr  only  cunniG  i*  tu  lonil  theni  to  an  optician  tu 
roGgareiL    The  rcpotithing  can  only  be  buc- 
enifally  dune  by  an  optician.— T.  D, 


[(Wiiu:^.]— Paper  Kill.— A  very  large  plant  U 
reilaircd  for  miiking  i-ren  tlie  commonest  of  paper, 
DOtlena  than  ii'iji'}  fur  machinery  alone;  and 
ercn  witb  thiH  outlay  it  ia  altugetlier  probleiOHtienl 
whether  it  would  jiuy- most  likelv  not.— I j run 
Dixi  Di.\i. 


.rrange  that  all   ma 
I  ihiUl  boiTomc  the 


A  gene- 


aied  ap  im  the  promifieH,  oa  bricln,  paint,  wood,  ikc, 
and  diicH  not  include  the  builder  a  toolH,  na  themr 
never  woolrt  liimime  the  ownor'a  property.  An 
"Ten  Yeari'  HulMcriber"  hiw  actually  paid  fur  the 
thing!  by  hia  ailrancc*.  he  had  better  annex  the 
paint  and  aimilar  thingi),  and  let  the  builder  take 
awBV  Ilia  licnch  and  I^hiIr.  Should  the  builder  ^ 
bankrupt  (an  they  aometimci  do),  Uie  truhtco  will 
probably  claim  the  thinga  aK  having  bucn  in  Ibe 
bankrupt'*  punaeaaion  at  the  date  of  hia  act  ol 
bankniploy,  when  "T.  Y.  ""  -"'  ■--—  '  -"  - 
thEin  Dp  nr  thoir  valne.  a_. 
claim.  Thin  1  ahnidd  chance. 
of  the  tliiagH  to  be  taken  and  their  value,  and  then 
take  them.  If  "T.  Y.  »."  brought  an  action  and 
reoovered  BKpeedv  jmlgment,  he  could  by  mean* 
of  the  aberlQ  auiie  nil  the  things ;  but  1  don't 
■nppoao  the  benvli,  Ac.,  would  be  worth  this,  and 
■honld  prefer  the  aimpler  cuurae  I  have  auggoated. 

[6Sr)37.]— Paper  Boat    or    Oanoe.-~T  made 

myaelf  a  paper  canoo  a  few  year*  ago.  It  wa* 
lift.  nin.  long,  Sft.  wide,  and  lijit.  deep  where  decked 
over,  and  was  l('in.deep  in  hatchway  where  oanoeial. 
aita.  It  weighed,  with  pwliilc,  :<'>lli.  I  am  tift,  and 
weigh  1  IJat..  an  that  you  could  do  with  leas  dimen- 
■iuna.  The  whole  ot^  the  framework  was  ordinary 
■lalo  latha,  l|in.  by  jin.  The  hatchway  waa4tt. 
long,  and  waa  1ft.  nearer  the  front  than  stem ;  it 
WM  formed  by  a  rectangular  frame  at  each  end, 
the  end  pieoea  <if  which  liirmcfl  tour  poxta  to  carry 


amall  blocks  of  n 


■acdiil 


iha  end>  of  the  framea,  and  aecnrcd  thei 
They  also  carrie<l  tile  «eiit.  A  small  keel  wan 
Hrted  between  the  hatchway  and  each  cnil,  to  p 
vent  the  paper  bellying  in.  I  used  brown  jiapu, 
gotin  ahoou  Qtin.  by  Itlin.,  we%hini[  lib.  each.  1 
aaed  five  thickneiuea,  coating  each  sheet  with  hi. 
pitch,  lining  the  next  on,  anil  inining  it  on  with  . 
hot  Hat  iron.  The  rcaulting  cardboard  was  about 
lin.  thick,  and  as  hard  aa  a  board.  The  rciiuieite 
•hapct  were  tlion  cut  out,  and  nailed  ~  -  ^-^  - 
with  filcnty  of  llat-headcit  tacks     " 


inilcil  oil.  paint,    and  ramish   were   the  final 
i:aoceedinga.     I  have  bi'cn  away  from 
laat  three  year*,  bat  my  brother  atill 


.y  from  home  for  tlie 


flooring  to  hatcbway  waa  miulc  of  ^in.  boarda, 
■hall   be   glad   to    give    further   information. — 
R.  C.  M. 

[SiiTOa.]— Seamleaa  Lead  Jotata.- If  you 
have  never  made  a  "  burned  joint."  dou't  attempt 
it  on  good  work.  I'ractiae  on  bits  of  sheet  '-  ■ 
It  ia  a  more  nothing— only  joinintr  the  edges 

molten  lead  initead  of  F<oliler,  and  looks  very ^  , 

bat  it  requirea  a  lot  of  practice.  The  operations 
have  htva  full*  described  in  Soi.  913,  1113  — 
by  Jb.  P.  J.  Uaviea,-S.  B. 


—The 


Wm.  John  Gbey,    F.CS.,   Analytical  Oak 

Tcweaitle-OD'Tyiu. 

r5«7l(i.1— AtMnfl. — It  iaoM  poatiUeteaMi 

Infiniti^"in  the  apace  of  the  'E.]L~   Ub 

rfill  obtain  a  copy  of  ^  The  Sew  Cbxaint.''  k 

Cooke,  pnbliiha^  b  J  H.  S.  King  and  Cj^biS 

learn  all  he  want*  to  know  from  the  pn  tt 

alter.— Thos.  PletCHEB. 

[58710.]— Atom*.— Allow   me    to  infiMn  "t 

utnm"   that  the    tbeoiy    of    ultimate  Umi 

metbing  more    than    "a  tieak  of  imapiiM' 

he  immortal  Sir   laaac  Sewton  apoki  ttmae 

,    coniiiting    uf     hard,    impenetrable,  fafitH 

elastic  atomi.    It  has  been  proved  by  >  Mi 

.^e  moat  eminent  [diilaaophera,  such  *<  Fnbt, 

Tyndall,  Hoffman,  *Ct  that  the  view  mott  Bna« 


cloth 

ibout  the  aizc  of  pcnh<ildei :  taki 

.  -aiied  dinner  meat  plat«.  and  fill  thii 

with  the  aejd  (f  —  1).  Rub  the  acid  on  to  the  zini 

Drop  a  globole  of  mercury  on  thi 

cleaned,  and  rub  it  in  with  the  pod. 


'    the 


c  well  witb  the  aciil  anil 


will    1 


adhen 


DISIEXftltl. 

[fifl70S.]— AmalBSmatlnK  Zinc 
ncs  firat  of  all  wiUi  strung  liuda,  lo 

Then  iuimcrae  them  in  a  dish  of  wi 

inc-tenth   of  snlphnric  acid.      Ai  soon  aa  atrong 

ictiiiD  taken  place,  transfer  them  to  another  dish, 
id  pour  mercuiy  over  them,  rubbing  them  well 
ith  a  rag  or  a  baril  bruah  till  they  are  bright. 
ny  TKirts  that  refuse  to  take  on  the  bright  ooat 
ay  lie  rablied  with  the  ra|;  dipped  in  tho  acid 
Jiitinn.  The  free  ate  of  mercury  i*  no  waste  ; 
It  take  care  to  use  only  the  purest,  and  hnvc 

plenty  of  ventilatiun  during  tlie  proccaa. — BouA- 

niL. 
'  ~i870)(.  ] — Amalcamatlnff  Zlsoa. — If  "l"!  eorge' 

will  let  hi*  aino  remain  in  tho  dilute  acid  until  ga* 

is  freely         

wiping    - 


riilved,  then   take 

nning  it,  lay  the  cylinder  down  in  dish 
ling  tlio  mraunry,  turning  it  round  and 
allowing  the  mercury  to  flow  baekwarda  and  for- 
wards alung  the  Inside  as  well  a*  outside  of 
cylinder,  be  will  have  no  difficulty  in  getting  an 

--'Tor  Burfaeo.    A  amall  mop  ia  very  uieful 

ing  apots  which  appear  to  reaiat  themer- 
nil  tlie  dirty  acid  floating  on  the  mercury 
_  removed  aflerwnrda  by  blollting-]mper. 
Itulled  line  ia  better  than  cast  for  battery  plates, 
nd  takea  less  amalgamating :  abimt  Jin.  tliick  =-  - 
seful  size.  It  should  be  raised  to  a  temporal 
f  about  ■•&(r  P.  when  attempting  to  bend  it  ■ 
cylinder.— Stklla, 

[5870;'.]— The  WlinahuTrt  Intlasnoe  1 
Ohliie.- Thomas  8inith  sei'ms  tobe  one  whom< 
with  trouble  at  every  turn.    It  would  be  hope 

_. '- -  to  put  auch  a  maeliinc  into  useful  (   ._ 

should  read  up  the  instructiuna  which 
yon  have  already  been  good  enough  '■  --"--'- 
and  then  make  up  a  new  machine. — J. 

[587011.]- 'Wlmahoxat  Haahlne.— In  the  first 
place  you  ought  to  have  an  even  uomberof  r-  -  — 
on  the  plates,  any  M  or  Itl,  in  order  IJiat  c 
may  be  madeatthc  same  initant  by  the  neutralising 
brushes.  A  good  niie  for  the  sectors  would  be  3in. 
long  by  Jin.  in  tho  bruadept  part.  Some  Hit 
months  ago  I  accidentally  broke  both  plates  of  a 
13in.  machine,  one  of  them  into  three,  and  the  other 
into  two  pieces,  and  cemented  them  tiigether  with 
Kay'a  ouaguline.  Although  tho  luachino  ha*  been 
in  conatont  asc  during  the  nlHive-mcntioned  period, 
yet  it  works  as  well  ai  ever,  and  the  platea  arc  ai 
•trong  aa  they  were  previoua  lo  the  breakage. 
No.  :•<>  wire  la  too  thick  and  unpliable  for  the 
lirushes.  I  uied  it  at  first,  but  discarded  it  in 
favour  of  the  gilt  lace  iwhe,  which  ia  specially 
suitable  fur  this  purpoBe.  As  you  say  that  yuu 
collect  the  electricity  by  mean*  of  brushea.  be 
that  each  individual  wire  of  each  bruah  poiotu 
directly  to  the  plate*,  a*  should  one  of  them  }k 
turned  aside,  there  will  be  a  great  eaeape  of  the 
electric  Huid.  It  does  not  matter  whether  those 
coniluutor  broshea  tourh  the  ;>latc  or  uot ;  but  it  iu 
of  the  ntmoat  importaiiue  that  the  neutralieinij 
bruahcs  coma  into  metallic  contact  with  each 
sector.  Finally  there  ought  to  be  no  points  or 
Kbar|i  edges  on  the  condiu^ora.  but  oveirthin^ 
ought  tu  be  round  and  as  smooth  aa  iKiniblc.  1 
notice  that  this  question  is  addressed  to  Mr. 
Wimaharat.  who,  I  trust,  will  excuee  my  replying 
toit.— T.  D, 


toma  :  and  we  believe  that  every  in  . 
if  nature  will  admit  that  thi*  view  >gna  l« 
rilh  truth*  revealed  by  modem  scicDca  &> 
miuent  men  have  conceived  that  no  tnt  ■> 
■liats,  and  believe  in  mere  points  or  wnsei 
urce.  but  *ueh  mental  conception*  lean  litsm 
•I  es-ery  thinking  man  in  a  ttate  uf  doabt  iM« 
niion.  The  expreasion.  'being  »appliinrif 
Hch  terms  aa  combining  quantity  or  tn(t 
iqnivalent  weight,  4c^"  i>  moat  ineiplialfeli 
f  there  ia  anything  in  the  whole  range  af  una 
ind  inanimate  nature  that  proves  iheawcniffati 
t  ia  the  fact  that  the  weigbU  of  subManeaie^ 
chemically  upon  one  anothor,  alway*  itaaafr 
ame  after  aa  before  chemical  chaogei  ocm:  fla 
.heir  aiie  and  distaooea  apart,  form,  acmoB)! 

iudgiug  from  the  manner  in  which  "  LfEOia' 
lilts  his  questions  he  peema  ta  ns  but  an  iatei 
jcience,  and,  as  an  ontsider  of  the  chraualvvL 
should  speak  more  reapectfiilly  of  (« ^ 
philosophera,  who  have,  and  do  now,  adnM  # 
atomic  theory.— TALIKSIS  T.  3oV£i.  P«d^ 
Cardiff. 

[58711.]— Alnmlnlnm  U  a  metal  !iam« 
-.0.  It  can  be  drawn  into  fine  wiie.iMiB- 
meredinto  very  thin  leaf.  When  cafUStai 
''  ---=.--  (if  2-5H,  and  is  aboutulBB 
ts  at  about  TUu'.  Bsd  «■  *■ 
on  expoaure  to  air  at  ordinKv  iaf» 
tores,  and  only  very  all 
tenacity  is  about  the  >am< 


ipeeilie  grav 


__.  J  aa  that  of  aihfr.Sfc* 
^.  _  1mm.  diameter,     h  *« " 

volatiliaa  when  heated  to  bright  ndsM^n 
"    HS    Obey,   F.C.y.,   Analjtical  Chenar,^- 

'tle-on-Tyne. 

[;,8713.]— BnrnlnB-  Chin**.— If  "  Soiw'W*^ 


iple  furnaae,  whioh  eanni 

drawings  and    rather    caatly 


how  to  baiUiaq 


!R,  War 


[08714.}— KathematioaL— The  valot  i  rM 

I'lOi  place*  of  decimals  as  fim  publidicd  \f  II 
lihonks  contained  several  inaccniacie^  Tbtst^ 
since  been  rectified  by  the  compnter,  andtboi* 
latiun  extended  to    707    plooe*.     It  was  n^'-* 

from  the  expression 

and  wa*  published  in  the   Proett-liiigt  of  Ita  W 

Society,  V0I.XXIL    Aa  "  Ratio  "  woolddnku 

prefer  thi*  more  correct  valne  to  tfaeutki* 

for,  I  give  it  aa  foUowa : — 

ir  =  3'I-ll59!6G3M07&3!B84ASe4a383Z7!IH!J«^ 

l<3iK)37610D820a74MU9S3O7816406SM»aBMW 

3&.1431I70eT9S!14MB«51SS82SOSM70eMllMS 

23178S35M0eiaB48111745OgMlO270»»Wnil"!g 

4Ga«i4BWi49SOB8IM443881097G666m»un5a<* 

a37l«7gai«63THOI909146e48M693M«05«fl!!!S 

64SilSS!)3«OT!60M9141S7S72468700IWO«ai^* 

15il0i)a0i»lig88W5«0»1716384a6789859M«IMl— W 

4tW204«A6*IS8414G!)61»4iai  l«0B48S(l5n7tlS^ 

DilKKtSIWI  1T3BI9BS61  I798](»USMM744aW 

lli>n73ol8aaT52724S91Sa793ai880Il»4919CaiaM 

«>U51i64IKl8(i0!13ll6D16OBS4MO77S80MMaHM> 


37A«ill3»798SK>0«247499630M74970aiH19WIB 
&1  ll>oefl»II38a77a3181416»41190:t8U«SHtH5 
!K<l>IG5»70D0SlT0029GftI3877887IHMU1«K«tt» 
Mi)57(i9gli,  Ac— Bast  AKOiaAti. 

[68715.]— SnM  PiTaatlon  in  Iiia.  M 
the  iron  to  such  a  tem»ntnn  thai  it  «^^ 
boiled  I  in*eed.oil  robbed  over  It  1 1 1  mh^  TVj 
but  not  to  burn  it.  The  anrtaoe  will  astiW^ 
it  forms  a  perfect  face  to  paint  on^— SrcXL 

[88738.]- aommntatOT.— To     Hi.    V.  1 
Eaves.- Aa  my  partner    Mr.  W.  B.  fc*  ■ 
awny  on  butineaa,  1  take  tha  libtr^  at  MM^ 
thja  qnery,  addrceaed  to  lit«t,  by   ^V.^b- 
deaciiptiuD  and  aketdi,   alunrinc  ooMbMlki 
commutator,  waa  given  by  IC^BaMain  XA 
pp.  iCI.    The  eonuDatntor,  aa  than  d^* 
suta   of   a   number     oC    ban   of  (f^ 
trapeioidal  aeutioo,  ■  alii>a|  af  b^^^ar 
being  placed  between  awfabi^MiwI 
form*  a  cylinder.     TbebortMMbokd 
commutator  are  I ~         -    ■  ■ 
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S,il  for. 


h«D  thu  iM  (inuQDio  Buchioes  were  in  uac, 
■mmotimDUii  work  ut  miulanU;  feelina  the 

■  Mill  wljuiitiiia  the  bruihd  to  he  ytaiad  hj 
14(  iiiit  III  a  nimnintator  btir,  I  am  luirv  I 
telp  yun  >ny  facthvr  on  thia  lubjcot.  inn 
ilily  uiulentanil,  fnim  wh*t  I  have  siliij,  1 
St  libectr  tu  explain  the  eiut  tnethml  ire 
numitin)!  the  commiitHtor  bm  an  inir  uwn 
8,— 11.  KTAProiLCi,  Coventry, 

B.l— Plmte  Btttwy.—To  ■' Sir.jtA."— I 

■  qmtthm  ■'>i»m  almvo :  but  I  du  nut  think 
1  lisht  many  .)-c»n(ll<:  lamps  for  lung  at  a 
-it4i  your  fiirtai.'e.  Kutta  BurEaccn  a,n 
.;  ]is  you --uptHMC.  Tlierhangei  ut  furmnliun 
utiliw'il,  rhirjing  altomatolp  in  oppiititc 
D4.  Thv  roftt  b>  Us  ^ren  dnrin"  (urmn- 
'  rftifnircil  while  ch  orge  ii  in,  mi  as  to  tet  np 
;tiiin  h<>tirr<ni  the  outer  nutfaciu  and  the 
;g<1  lend  bi-lnir.     The  connecting  atripn  need 

ri'inrntud  ;  but  either  piiraOin  or  Hbcllnu 
ial  (111-  formatiun  of  n  cinulnctin^  Rlni  witli 
.■  rpHOltiny  Icakuee.— SlUMA. 
!>.]— Sot  Polea  of  Slald  SaKneta.— 
fout  >if  heating  ut  one  pulu  of  th<'  F.U.'u  t<i 
r  t«in|<crutare  than  the  otiici  ii    due  tu 

eau«L'«  nunc  i.r  leea  ctanpliBoled.  This 
ill  U-  much  iDteniilied  in  dynikmoa  haTing 
oj.tituni-  from  thuir  ormatnres.  A«,  fiir 
!.  till-  ltru>h,  Huimoni  U,  and  Pucinutti 
tin.  lu  the  Sfiniens  H  the  heat  ia  nut 
1  tiiiiiicuadiif  the  pule  piece,  but  both  piilet 

KjBi.'dily  hi)t.     To  explain  thU  phenomenon 

he  liiini  in  mind  that  when  a  line  of  force 

tii  niovu  neiir  or  in  a  s-oJid  piere  of  metnl, 
rrcnWiiri'pMdiiced,  and  thia  is  one  of  the 
il  caniH.-*  id  the  heat.  In  n  drniuuo  there  ia 
time  leail  bi  the  Itrnshcv,  an  that  when  the 

vircuUt-.'ii  round  the  atluature  the  polei  in 
[ilonol  iiruapy  a  syinmelrio^j  pusitionwith 
.o  the  r(S|inclVe  ixilen  of  the  field  ma^eU. 

nearur  tu  dw  pole  pieuci  by  the  nmoant  of 
I.  Jn  praulici.' the  eommutiUiirniUBthave  a 
umU-r  uf  wctiunK,  thi-retore  the  oarrent 
Ih-  'iiiitc  hlvady.  Actordiug  tu  the  textbnik, 
,'a  in  the  Oraniiue  armature   arc  atatcil  tu 

atationary  In  Kpaci:  n^ile  the  iron  ring 
:   this   i-  only  jiarlly  true,  for  the   polca 

baukK-anU  ami  lorwarde  th  loagh  a  small 
ry  tiuM  HRd^irof  Uio  commutator  oomca 
he  liruJii-s,  the  uuiiiunt  of  vibration  depend- 

thv  pumher  of  M^jtions  into  whieh  the 
:atO(  ia  diriilud :  a*  a  conaeiiucnce  the  p;irt 

poIe-pUi'v  near  which  armature  pole  ia 
ij;  ix  niailu  hur,  but  T  have  never  known  the 
■CO  til  j,'et  hilt  enough  to  bum  the  paint  oif. 
ly  eurv  ia  to  laminate  (he  pole  pieces.     To 

iiiilif;:it>-   Ibo  evil  the  aimatuce  ia  placed 

uway  TMni  the  pole-pisuca  than  ia  mcchanic- 
wmiry.— It.  StaKKORD,  Coventry. 
T.J— (Hycerlne.— I  cannut  conceive  that 
le  can  eat  itii  way  through  luft  solder ;  aome 
■y  nin.'I  Iw  jirvaont,  perhopi  a  fatty  acid. 
VI  [be  Klveenne  been  prepared,  and  under 
mditionk  ia  the  solder  iiomxled?—B.  B. 


AaSWEBED    QgEBIES. 

4mberi  and  tlllri  ef  ttmlti  irUeA  rimiii*  wui 
•r/rv  n^  tirt  imrrttd  (■  (Mi  K»,  n-  •■  - 
vd  IF/-  rrimitti  ftMr  iittil  aflrrwaril. 


(Duckii.- Joint*.  XID. 
-f  nlr.kDlle  Ruu'.  M3. 
HtrmenllJ  (tHtranDmci 
tWtiie  UitfatlBK  no. 


ionatln31«»rWDrta,M(l. 

iiliuirc  Tluraib,  UO. 

iliilc-reit  Angolar  Adjutmn 
lAiinnt't  FolJtmMei,  IH. 

)  jr.K.  iLn^lois,  lao. 


QUERIES. 


<0.]—  DampnoBB  In  Baehlva.— C«al J  « 

h<TDV    U  is  luile  froDi  tbo  InitructUiui  Di' 


■FplDE  MCIH 


ia  o(*tS^" 


noTcr  Die  linlm  Dp  wlt)i  Tilcccd  nf  wood,  wh[ch  1  JlrU  AH 
aiigraiiRl  tsbe  rt|(lit  aualunntl]  laat  week.  vlimlheFnnl 

I jg  lireak  ap  i  «aier  beRau  to  nm  ent  el  the  tniDl  of 

re,  aiul  the  Nw*  that  cuMDutperlEtied  on  ibnlllglit- 

biMPl  ei  iimiiliil  In  Ireiit  nl  tliu  blTe.  I  bare  luit  mtm 
cliau  a  jilut  uF  1>hi  tlila  way.  The  hire  ao-l  ton  u  iirr- 
liiLity  vatt-rtlRl.t  anluil  rain.  Am  I  rltrlit  wltli  the 
IjllElt,  vhiL-ljt-anaittiiDf  '■»"- »M'-i™— «.  ..»  .;_fc.i..-  — _•  ... 


..ela-  sirli 


le  wnU  plre 


|a.(-- 


anil  "Kaiit  every  10"  (or  all  anslea  between  0'  and  W=. 
ri«74I.]— Twlatln^Konunt.— WlIl.-omeiHicobll 

WJL)  wluil  up  <uIuJr  a  relRlit  or  ;,t|iUib.  hy  a  Jruui  13 
nullni  ysri  du  i    Alio  thn  breaking  wcigbt  g[  the  aam 

[isr-i].]— IndloatlnK  Piunpn,—!  rliouM  be  i:la.l 
thruw  ['I1III1I,  3)11].  snaUa,  iXa.  auliTciT,  u'ii[y  lllllae  fci 


[S>(7i-l.]  -  Aatronomtcal  .— 


[IK71L]  .  O-IOBB  Founding.— I  am  In  Intereati 
luu  tntrlu,  ibliiK  a  mmeni  itaa  Ciink,  huiI  wd  nr 
ocTDtly  IrDabLi^i]  by  tho    mQUil.  artcr    belnfr   pn 

Lithdri};  tir  wurk  a  fell  tniik,  taming  thick  an-i  partly 
ipmiw.    Till'  i*  ttmmWrA,  tempmarUy,  by  cnwlnir  \k.-'- 

ho  fault  aroiiirlnR  aj^ilu  ulltr  norUug  a  tew  faiiu 


inlgriu  me  Imw  to  prneeJ  r— Ewakt. 

[tH/tT.]~V«iiIt7  Eleotrla  Bell^-To  Hr  .  B4TTO!cic 
on  ■■  HlullA.''_l'uar  Dieullu  am,  1  fixed  alirge  eli-Glr'- >'"" 
with  loui  l-tgit  Lmlaneb^  celld,  aud  three  puilica  ii 


[(IH71S.]— Incandeacant  Lamp.  - 
jDsnT  l«mp  stialJ  1  waul  to  replace  ^In, 


[SS74D.]— Aaeomolator.— Aa  l  am  Ha^y  Inilted 

irTFfly  aa  poalble.    There  ,a»  lU  «U>  (glaH  fan),  aL.. 

iacb  ODO  ODDtalua  two  platea  of  41b.  load,  the  ilxa  of  oLch 

ii>ts  hrlni  ilii.  in  (In.    Thgy  an  rolled  nnmd  each  of 
iberitrim,  abmrt  IIb.  Iblek 

, (hat  I  «u  oUIiid  to     " 

loi  BDDiieetlBe,BalBBfBrtimM*ljdU 

rhon  oottlai  th!  ptatM.    WoaMthltlaonywaj 

innoeniM  ine  wotkUit,  or  ■ml-'  -'■-  -"-*■'  — " ->  -■— 

bottom  el  the  Jan  IM  Uktif  to 

wilIlBB  the  iHt  quiy.  I  navi 


iiiral  WlUnatt-vamlihatand 
or  grounil  ttlua  to  idiow  them 
Lriil.ll]  tit  bail  to  look  thnngb 


perKeaii'iy    TUe  boiln  pi^^ore  lieiiii  ilDlb.  per  hi.  in. 
whalwlllbeIlie\roTkinKpn«iinian|ilatDn?    Wluwana 

lioun  JniUKht,  will  be  uecuaury  to  luppl/  IA  !ii.  In.  of 
Itaiiiat  3ulb.  |x;r  tq,  iu.par  duciiail  ?— ulXlulIKHT. 
[tii7«l.]— S.B.K.  Talve  G«ar.— Conitt  any  ol  yoai 

rs(ir»3.]-ToBtliofWheel«.-WHl"J.  IT„"  oiaomc 
itEer  ™ire>iMfliil™t,  kiailly  ttll  uii^  h'.w  to  rfflke  out  tbo 

le  made  tn  work  ucruiately  einn  the  diHbinee  !<.\otl  ol  the 
intrc*  of  tlic  tulkra  la  gootlDually  yurjiuiiy— I,\los. 
[u;M.1-Hook  Tools.  -  May  I  a-k  "M.  A,"  or 
'U.J.U'tutaT..urua  witliafketeh  and  dlnirnalnna  ef 
liehoaklooliuudlnaaft-wouilinmluKatKinit'sCliffar— 

[Sli7H.l-QrBiniae  Dynttmo.— WIU  «>mrane  kluillf 

Liloi»ofcii>tiuKJ,i.iiJl.'.?  AlMi,  uiiu:.l  1,  with  a^ 
ue,  workHMiuUllliTluinlAin  orr  Uxlit  for  the  par. 
lute  of  liniitinir  a  room  of  lift,  by  Ufc  ?  If  u,  what 
aiied  carbou  wmt  t  uw  !— KIiKCTUKJ. 

[WTM.]— BlMtrloaL-  A  aenllemaii  at  m;  acqualat- 
ODce  (aficl  about  70)  ll  very  deal,  auil  auyoSD  wlililng  to 
cmnirde  wlili  blm  li  MXevi  lo  ahont  raOier  lonil  down 
kit  ear.  CouM  not  tleetiielty  be  uml  In  aonii'  uiinavr  er 
other  tu  raoieiiy  thla  debet  f  1  liav«  beard  uf  ili'ad  iirnwDi 
beiilniiing  lo  alww  atina  ol  Ufa,  'uah  ■■  movinif  tb  Jr  aim 
anil  Iciti.  otianlBe  ihdr  eyn  and  lulllBi  ihrir  vyelLdli.  bf 
■waniotelcetrleltybelugappIhillueerulanBriw.  Any 
inii  eanAtming  thld  mnuer  will  U  Ihanktally  received 

[118717.]— Wfttch  Jo1>1>liic.~I  not  new  Hwl'stona 


liu.U.11 


nnFT,(h.^lianali 
le  driUedat  th*  pi 
e  Dritlen)  wur^ 

n    dlflklHlt  luiDM 


bevel  back  to  tb 

irongbi  and  a  Very  flaa 
into  the  Urge  luile.    1 

'  vatalegiHM 

'WBiytkhig 


Buii-enKnl.' or  «W« _ 

el>e,  phaea  uy  what  llwy  are  UMd  far?-'VKIlI>K■ 
[(ii71«.1— HooplnK  Iron  CrUader.— Supimlng  1 
waa  iHHidug  a  rylukltr.  3lt.  Ho.  In  dlaa.  wlllt  Ineli  Inn. 
wliol  Mwuld  I  bare  to  allow  ?    Per  dliToieiit  Ihlckm.'aHi  I 


pollahenfor  flgutinii  >peciil3,  mciitioncJ  In  iho  ■■ 
lot  Jau.  IM.—KlMI'. 

[SfffOl.]— Tramoar  Stone  Oatohor.— Wi 
appll;>Dce  to  tram^  faMhop^ma"  of  driving  III 
win  bruitlirii  are  uiHl :  hut  thU  will  only  beeieaat 
from  tb'e  luilii  In  fninl  of  Uie  whoela.— A.  1(. 


ItructloB  el 


,lwa>a  lbui]|i;ht  the  tuyere  waa  oiil^-  :i  fomll  hute  jait  to 
,duilt  the  pLpc  from  a  fan. — Ascuoi^. 
{l»7u.]-Boat  and  Model  TaoU.  -  To  Itn. 

Dt«aare  boot  for  leogtli,  lErecgtlL  anil  poiltl'in  of  mait, 
liD  el  Mils,  might  of  billaiit,  model  jaoh[,  weight  of  keel, 
IT  refer  me  to  any  work  for  iDfonDaUon  T— ^i>u.v  UauwK, 
[Urei.]— Ii«Kal— A  waU  diTldlug  two  gvdeui  at  the 


lopropiTiy 


™,r 


Htd  to  b(  UL  high.  The  owner  of  m 
twelve  yaaia  afo.  buUt  on  ttala  wall  kv  v>»  unuui  ui  uuu 
Moiy.  nabod;  nUoi  lany  objection.  Ebb  the  uwddt  sf 
thenanbouNarl^tla^DtldagatnnandntUlMnowtbat 
wall  higher  than  UL  irtthoiit  laying  nut,  oc  halt  the  value 
aItkiaall,tolliaowBno(  the  bouM  wbe  had  Inillt  the 
wall  gM  Mocr  Utfitt  Ihu  Ih*  to.  move  than  twelve 
wuMst  ladoaaldthaowBtr  ol  Um  bouMwhobnUt 
ihi  wall  nan  than  twalvanata  ago,  ba  BOW  eompallad  to 
"  '-  dowa  to  Ut.  Mtfal    Vrai  ana  of  aar  legal  n  ' 
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[HrM.]_Borlii«  Hola  In  Iikths.— will  u;  kli 

imdir  obltge  mi  wllb  >  iMCch  aUbt  b«t  (utiu  oldrUll 
boring  t  l-tiola  throDgti  >  Traagtat-lnaiplnilJe  611,  lonii 
tils  IftClu,  ind  the  b«[  mouu  or  dglQK  thB  umc7 
J.  H.  B.  C. 

[UTcr.]— Wlmahnrat  Kaohlne.— Would  loy  md 
Usdlj   infgrm   Dm   »lu.l  litluibeit  ilie  :^ad  nambar 


LM/M.]— Tuning- 


[«B7t6.}— Iiooomotivs.— Will  imj 

tuk  ensliiM  oed  bj  tbe  L.  B.  Bud  S.  C 
OUiAum  Junotlotf  aod  AddlioD'TCAd,  Ei 
tliaL.udB.W.r<iim/ICK:M.  mnl  boi 


(bej  (UM  where  •nlUble  malerUI  rm 
muu^theiioa  ring,  &c^  *erj  we 
work  ■  ibU  of  imiill  uaedlo  loitr 

[MTTOJ-To  Kr.  Bottona.-I 

ludi  ■  glim 


qndtbso 


1  the  DHdle  i 


lUgblti 


Wmitr. 

WltbUITOI 

vUob,  i(  It  meuu  u 
Ottt  t  Tbr,  Iben.  dl 
AITHUB  □.  BUIUV. 

tuni.}-Fiml(niUi.-Tm 

iMUd  by  A  tod  wl"—  - 


adcT  give  EafOT' 


4  il  iboDid  du 
oil  laliunlsUd.' 


nelghto  W 


■Mw,  vhicb  !•  •! 

loutht  of  Uie  Itrtiig  on  CBca  miae  oi  tan   pi'K  wuea  uc 

ntgbti  bin  mnamed  tbeir  pogiUoD  ot  r^'iiltbiiiini.— 

[Mr7».]-To  Mr.  W,  H,  BavM.-Minj  tlii>n)a  tor 

jdiia]  Id  Krlnl^'TUc  imutare  wire  li  coDnect'e^Ho  cooi- 

li  mrfect.  Tbe  rninanca  nn,  A^  9^07  obmtTi''U.  3-3liia. 
wotkiBg  bj  II  Uble  ot  abnii  to  lb.  If  I  couple  thn  P.M.  In 
pumllel,  the  mlaUncea  would  tbeo  b«  A.  3117  tmd  FM, 

djnmm«.  Should  ILey  be  eqofd,  or  P.M.  In  exoeuV  I 
WdOld  b«  Terj  pUued  to  1i»tb  pArtlculnrs  of  Gramioe 
BVhlne  for  Xtn  ?0.o.p.  4A  Yolt  lAmpa.  1  bavc  all  aect^axy 

[>aTTS.]'-PlAJii  and  OmBmantal  TumlnS'^ 
(lt98»,p.4U);uidperhBgB,  Inthsmenu  llmiMome  lri>uid 
— DURBKUt. 
[*STT4.]— Boat.— To  MR.  OODDABD.— Ill  yoor  raplj  to 

n  Mult,  you  (>Te  la  Ho.  lOSl  ikewUiii  of  lag  ■-' 

'  '    -         w  got  ■  bo«t  lift.  KId.  by  lit. 
w|[,  joQ  fctudly  glTo  u 


ij  query  UulS,  you 


Z.H.MO0I 

[Hm.]— aalolnm  Peranlnhlde.  — Will  umeoDi 
mska  bydn^ta  penulpblde  !— Quinone. 

[fS77a.]— ReaoUon  of  Hypoohlotlte.  — Wben  ■ 
Doonn  (eqostlon,  It  poulble)  ?— QDINOHE. 

[M7T7.1— Troublaaoma  Battery.— will  eDme  Hnt 
nuln  tall  me  bow  to  remody  the  tollowlogy     1  Iutb  i 

nJ  puallli]  v)Li.  m^og  tha  tops  hot  llrct 
MfliafeifluiDiuiiB<rlck.blAckedthflDi;btit  where  It^ean  then 

■olf  any  revder  who  hu  the  aamo  trouble  will  glr«  hb 
adTloe  he  will  gre&tly  oUllga— W.  Q.  BuiEETT. 

rH77B.]-Btaam.— Would  itayot  our  kind  lubictlben 

■  eylluder  at  3Ub,  du  the  aq.  In.  i^bore  the  minoapherli 
uuauca  ot  lilb.  od  the  gq.  In.,  lod  la  cut  ott  U  il  point  ai 
ihatlUprotureai  thecudof  theitroko  la  aib.iwiowthii 


m  klodlj  gWo  a  diagram, 


l(Hb."G'%  "boiler  before  any  pT 
[M77e.l— Headatook. —Woo 


iQlcTom  where  tbey  wouE JjMluice  7 — A» 

[UTSl.^-Ohlorlna.—Wlll  any  at  om 

kindly  s^  what  Is  the  cost  ot  preparing 


[HTU.l-Walklns  SUok.-!  taiTa  aooie  beautllul 
black  hnmi,  wblcbl  wiabuinkKo  walking  ailokl  of.  Cau 
any  ol  your  raaden  till  me  tbo  bait  way  to  atntghtnn 


[IS7SI  ]  —  Blala  and  Andromeda  Keteo 


et  theae  then  as  It  do«  now.    li  It  auppoacd  that 
d  breaking  up  ot  Blela  hu  added  to  the  display  ? 


[S87SG.1— Tnbe-Weldinr  Pimaoea.— Do  any  ot 

Old  "lap"  prooeii  ?  If  lo,  where,  and  with  what  (ucceai  ? 
[MTsr.I  —  Caaa-  Hardaulnr  Wrought  -  Iron 


SplndiiB.-wma 

ny'i^S'S? 

rtnfoV 

Che  epimllei 

-ToMr 

plndle  ti 

emrully.an 

ultiihlo  mihogun  J  boao, 

I  h 


In  "Muou'a  Fruotlcal  Oolde  to  Phatography,"  nrhich  oon- 
ilata  In  fint  Immersing  the  plate  tor  a  short  period  la  a 

and  meaiurlDg  and  by  thoroughly  waablag  plate  after 
fixing.  X  wai  torpTUed  to  flnil.  upoa  the  plate  drying  attrr 
tbeae  operatlona,  that  the  Image  had  d  liappeared  a]  together. 
I  Bhall  be  glad  It  aoy  reader  caa  glie  me  iotonnatlon  ai  to 
caoK  ol  failure.— W.  C.  BATTEL. 

[tS79£.]— To  Kr.  Bottono.— I  hare  had  made  aoiae 
Kindly'ltilorm  me  11  the 'hypo,  and  alam^iolutlnui  ill'i 
plalea  ^tit'^ Alio  eame  qnery  In  respect  to  alamaad 


plate  ot  fog  01 


audle-llghl 


[18701.]— Bleotrio  Loom.— Can  aay  ot  "oun"glTe 

'I  not,  I  ihould  be'Emletnl  lot  any  r«tcreoc«  lo  b^ota] 
ic,  where  luch  Intormatloa  li  glceu.— V.  U.  A. 
[iarsJ.]-Uftlnir  Power. -what  hone-power  would 

f  (Wl  eaii  be  drawn  In'  an  hour  7— Q.  W.  P. 
[6B7M,]  -Boiler.- What ptOMnre  will  mj  boiler  ctand  t 

[18791,]— FiahlnK  Sod.— What  i>  the  beet  prepam- 

[EH7ai.]— Ponoltlnf  Pl&nnel  Vaahera.- 1  bave 

eaieot.  Would auyrtiderklodlyglTB me luEtructloaB,ii'iih 

olc,— ALfHEU  DKHDrgHIRB. 


squired,  u  they  only  ilesorlbe  the  tooJi  uied.— J.  W, 
[6R79S,l  —  Indnotion  OoU.  —  To  S.   Botto 


[>a7nj— aontinuotia  Slaotric  BeU*.— Wiiiaay  ot 
bargiac  alarm,  M>  that  U  tlu 


wlrei  were  cat  tha  ball  wlU  contiDBe  to  liag  taiiti 
by  orltob  or  lertr.    A  rongh  •kctcl.  woold  ■roiiy  i 

— BOLTOH. 

[tesoo,]  —  BafMv  IbLtolMa  and  Ai 
rboiai&onM.-Cma  any  r<«ler  tell  me 
compoStlon  laad  on  tbe  aldH  of  lafety-nuu: 

pulled  IS  keep  pfaot.  antOTpli.  Irom  aheorhiig  «u  1 
haT*  WMlied  It  all  Umea    to  tree   It    IrsK  t<rVon 

acid,  hot  lo  no  good  end.     Wb«  mC'—'   ■-  ■' 

taeturtra  adopt  V — PbOS- 

[M801.]-TpilJrtee«.— C«n  aiiF  o(  y*or  l<pj  s» 
■pondiDta  lall  me  what  (a  tbe  poritio 
"  illowlag  cue  F    Two  troateea  aipoii 


aod.inth 


uj  J  way  r^ppoulbl 


handlliig  ol  the  monvj  la 

[KSM.]-8  atiunt.— J 

a  photocTWh  ot  Satium 
the  detnltkm  list  we  are  told  cren  tbe  erue  mf* 
clearly  Tialble.  Will  mdu  reader  of  the -KS.'>tib 
the  prlTllege  ol  leelos  Il>i>  Plotor^  ^Ui"  ™'*'^^*f** 
it  ?     Wti  It  a  glial  tmnapareocj.  Uke  a  nagioiM 

(lide,  or  merely  a  print  on  albm '— ■ — 

negatlTot    Wbal  wa«  the  «l»e  of —  , ,^ 

WM  It  enlarged  to  thia  sl»  from  tha  orlglail  MpM 
Any  partlcdm  of  the  pfaotogruhlo  apparatm  to  tU 
thl>  wDDdertnl  plctnr*  waa  obtaEud  wenldtctdidt 


[1B§0S.]- Jupiter.- H»Te  there  bees  uy  tMvm 
of  thli  planet  taken  ahowlag  a  Eatelllie.  ti  iitiimi, 
8al«mte,intrauiitt    Now  that  Saturn  baa  t 
done  for,  I  hope  lo  And  Juptter  eecnrlng  the  i 
pbotographlcattnnomen.— E.B.F. 

[Msotl-Beam  Bngdna.— I  "■»*  "  =■ 
englae.  Sin.  bore,  lln.  atroke.  will  aomeet  i 
iBform  me  tbe  right  aiice  and  leDgtlu  ot  the 
The  beam,  puaUal  roda,  platoa  rod,  oomucdig 

ihatt.      What    dlstaDO*    •boald  thrre    b(  ti 

cylhider  and  beatings,  and  what  tMlght  duntl  Mov 
be?  Width  and  length  of  bedplate  f  Whai-^"— 
ports  and  what  height  itandarda  T — TorxG  Si 

[  M80S,]-  Motor  BoTOi»«r.— WlU  Kwe  a 
pleasa  >how  how  ^  flt  reT™' >-•- 


[lB«M.]-8oldarlng.— I  want  to  take  ihr  jM  tf  >■ 

soMerr  Ihare  tried  a  blowpipe  with  a  canflitak^ 
It  baa  no  effect.  Also,  cmn  anjone  tell  nt  <" '  ~^~~ 
practiMi  book  on  aoldarinK  i — C.  Hai.i». 
_rigeo7.]— DraiiKht-Pr«Tecat«r  tot  Domnt 
Wlndowa.-! -hall  be  much  obllgedUavo '■ 

preTent  drangbtaoomlng  into  a  room  thni^ 
between  doore  and  wlndOKa  and  their  caaiigi!  11*^ 
care  for  the  mbbcr  tubing  with  lip  attaehid.  ul  Ml 
like  lo  know  what  else  le  going. — OI.I>  SUBKW 

[iwoa .]— Elaotro-D  •i>oalttt>n.— wm  uy  mit* 
"  Dun  "  kindly  Inlonu  me  what  electrolyla  (aa  M>1> 


[MHfn  ]-<Th«1"'"'  —WlU  aomeone  UsOr 
irhy  X  ixnnot  succeed  in  eeparatlng  antlmaay  ' 
Hides  by  dlssolTlng  them  In  potaatlam  hydtai^ 
:lpltatlng  the  lead  with  enlpharettod-bydnven 


'D  dawn  in  alkaline  aolotloBa;  kitf 
Idlfyingthe  Bltrate,  X  caiuiot  get  the  oraagtpKtka 
■Dljinany.  Also  aay  what  are  the  adraBtafwa^- 
uretted-bydrogen  soIuUun  la  glyceTine,  wtif"  — " 


[188 10.1 -8ma] 


It  that  conld  bt 


«eii,]  —  Fluiofbrt«-tuiiliiK.— wui  sa)  J^ 
d  a  tosometar  tmontloaed  In  PTf*"**^  '«■■ 

.   .._ .    _   ..^^a 

iK 


LheranylmproTsmcnt  npon 
pnrpow,  tapedaUy  in  tba  t 


nronld  greedy  oblige— TnoM  A3  Ci-A 


ittength  of  any  g: 

— ClilKQWIS. 

[CBS13.]— Bine  aigiiAl  Idght.— Ceald  say^** 

reference  to  the  liorerume&t  bine  aina]  Ufh^  bIM 
the  recipe.  Mention  Ii  made  In  it,  cUscaM  tf  ><■ 
twice  intheaame;  the  SraC  part  of  tba  n^^*' 
of  poiBih  and  copper.    Theqaerr  la.  What  satrfr^" 


[t8iiU,]-Sand-pap«Tlnv  IbMhli 

,.„..•' ,>iriin<.iiriingDakel(!b  of  a  u    ' 
_  wide,  la  len^tlu  ^ 


>  wool,  and  thnslntoftaa  MV 

[US17,]— BoBtu  OhLw 

u  engine  oblmnay  xd  (•!« 
diameter.  It  glnt  an  •>•« 
uy  fOH-OI  It*  beinf  l^BK 
action  of  the  eihaoKaMMai 
■omeF— Tbe  Iron  li^lllt  _ 
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miTANNIA     COMPANY'S      J,  K.  P.      CHUCK 

IS   THE    CHUCK    OF    CHUCKS!! 


H0LD3  TIOHTEE.  ■ 

WEARS  Lomm. 


olds  Irregular  Porms  as 
well  as  Eegalar. 


With  the  Jaws  as  fixed  it 
lOLBB  DEILLS  f,  to  ;^, 


HOLDS  AUTICL«S  U  t9 
144.  With  So.  IB  Die. 


Die  la  is  made  to  Iiold 

J  to  4,  i  to  j,  J  to  l-inch. 


SPECIAL  JAWS   MADE   10   SUIT   SPECIAL  JOBS- 

FRICX  £2  10a.  Od.  vith  one  Set  of  Jawi.         IO5.  par  pur  for  extra  jaws  of  either  pattern. 

Extract  from  J.  K.  P.'a  Utter  in  the  "  English  MecJtanic,"  Oct.  30, 1885. 

Thii  mh  fern  of  Oboek.  tutwd  at  batng  nwda  of  Isdtpoiduit  btn  of  Iron  iiUobed  (a  ■  out  buk,  ^  QBOOVED  OUT   OF  THE    HOLIP,  ud  b 

'""~~*''''''"»»*OKtnth«»iMW»iMth«AmBr!cM>cronchng^^ioMW«Uowof[t»belngtttKh»dtoftb.i;:t»r^jHHecW\ofAWVW'fttr8SI.^ 

.. ..    _.  _  not  DTOtended  tlmt  tbii  chnok  is  Mif 'Centring ;  taut  In  point  ai  fkot, 

AOOnBATBr.T  cBiitriDn  tDjlblng  tig»  H  roiidd  ^Irwlr.  ii  Hill  nHo  OBNTBE  TBPLT 

looMldomilti-itait;  Shioh  in  mmy  cM.^  "ii  T^aT  VJ^TrAB'LE"'QqAl!lTTr    Fur  BTBENOTH  OF  GSIP 
wttbam  InfDc;  vliUs  ]u,i  ni.ttti  lu  bwl.    1  bclieis  it  will  >t<ortL>  Le  adTerUHd 


uldand  Oetlnbl*.    w  dan 

AIIUIoDnstlalinHiUiil .»  ...»»»». 
!  18  BBTTWTt  TTTAlg  TTf  TT  WBBI 
Iclti  thit  vs  DOE  qulM   roiiiia— cnu   ii,  i 

■T  TOTTB  WORK  BOOB  WTBIO  to  «t . , 

m  H  NOT  A  OHlrSa  Otf  T  TB^T  WIM.  TOUCH  IT, 


..-liartll»athTOngli.»ren ,.- 

ihl*  blloTB  implditT  of  ihUtinit  uid  chnekii 

■  SOf  fM-  wUls  it  &  aptble  of  A 

■ha  kniak  of  dotag  k     ~ 


>  prioa  tbii  nuLj  e< 


«nrtt 


in  M  MITCH  aA  HTB  oood  quautibs  ouoht  to  do. 


HAKEBS: 

BRITANNIA  COMPANY,   EN6INEERS'  TOOL  MAKERS,   99,   FENCHURCH  STREET,   LONDON. 

ALL    CORRESPONDENCE     TO    COlCHESTER,    ENGLAND. 


AITSWZRS  TO  COBBBSFOHDXNTS. 


tionaon  Hp«ntapf»g(ol  paiMT.  (.PsttUlM 
ud  wheD  mnmring  qtMrlM  pnt  ttas  Diunten 
I  the  tlcla  ot  Uie  qonlei  to  wMsli  UwntflM 


•  (eiiu>]Kimil,ud  It  taoMUrUoooquftwItbgnw- 
KHiDcli  ■■  at  iDdloOed  kboT«,iAleIiinan]Ti)f  Ii^. 
aiKllntaRM,uid  wfaidLlIaM--' — -'-    ■ 


?.  HonuAj. — C^orlc.— aiAtbjEL, — Q,  E 
>iTe.— Vladimir,— Ptlinutiqiu.—DnD 

■i.  Pelloir  ol  t)i<  Ro^l  Aitn 


S.    [Wndonotknow;  hot  Hon-.      ._ 

HfociattiL-itnet,  WJl,  hU  tbc  Jtitnat  of  tha 
Xlcnaoopiul  BooistT,  snd  wUi  doabtlog  giTi  top 
fornutloQ.  7oawUinndftd«iirJptlononp.U,HD. 
□BS.    (Too  wUl  and  much 


^Dd  Norgftto, 


So 


.  Efa.)— TWILVR  YUB9'  BCesCBIBBH.  (TtWH  . 
HiMI^for'l  "i^H  Xnrinei,''  pubQibed  b/  Sjmondi  mud 
Oo.,BoDTarl»4(iMt,B.O,  ud  »  food  dni  ibonC  It  In 
BootDB^  "Oiteohlnn  ot  Iho  Stnm  Bngbu,"  Intvt 
•dltion,  psblWud  b7  Lonsawu.  Bm  alto  rMoal  bMk 
TOlimui.    J.  II  jon  mnnlolnli^  ■  broken  tire,  then  li 

— ITOTICE.  (TkblH  >n  giTon  In  inch  worb  u  kfolii- 
TDrth*!  Fooliet-lxiok,  i.  Qa  the  coBtrarj',  tto  ■honld 
nndenUad  [t  to  meu  Out  i^  not  to  be  poiiiheil  un  or 

fued  in  snr  mj.    S,  Be«  ■  h«Bdl»o^  -'  ' ' 

81UIIIT.     (S«g  indices  under  head  of  . 
gnnu,  or  TSfar  Mpaciill/ to  p.  MI,  No.  1J>. 
eqslnlent  lo<t  tonol  nter?)-C,  D.    (Bealndloei, 
nl«rb>tlM  ejUiBia  ot  anr  dm) '-'-'■ '— 


tor'^i*. 


n  wUeb  >i 


tul  tnupoM,  tor  w*  might  htra  IaU  ■  doMii  Uala,  i 
oordlng  to  the  tHtea  oTtlM  eoatpU*n.)~BAisiu)B  < 
KmiHtBlum.  (Aitooa(fit.7Dn  hkdbMKrmltan 
no  get  then.     Om  good  winter  inlt  nnd  one  nunn 

I  will  do.     Anj  Mnwg  Und  ot  trank.    Limlte  nxj 

II  the  dlihrcnt  llov.  Ko  dnij  %\  bil  on  enoh  erticlei, 
~  "iMj  an  bMo-Ug  in  on,  and  are  not  no  or 

•  a*  Buaj  •■  oaa  be  riMonalil;  leqidred,)— 

iBaw  am  tar  <•—  anvar  unh  a  qmatluB 

**-— ' — dUv  tb*  Bon  or  Im*1>c  detain  of  iti 

MUt  Iba  patent  tewota  n—Tmmu.- 


When   JOB   aik  tor 


'     another     pUle.) 


good  gin^  to  vhlcll 
niM  for  tbe  eame 


h  jdrochloric  edid  ie  a 

.  uia  lormer.j — .1.  aaillDV.  (^ve  it  dark 
1.  1.  We  •oaroelj  nndentaod.  Yon  can  1 
ol  thlnbniiorcaRlbaaid,!— a.J.0.S.  (Woi 


For  Lutanoe.  "hat  doe»  -■  a  power  ol  « 
meanT)— AOAHEMNON,     (Tnrpeotine 


TidDnua.)-Suitm.    (Then  la  a  gnat  deal  ot  Intorma- 

rolnmM— eren  la  XLL  FonlU;  aeron-Allsa'i  work, 
or  one  pnbliahed  bf  L.  V.  OUl,  in,  Btnmd,  W;a,  wonid 
nlc yoo.)— AOID.  (We  donotknow  otanjirorkaolthe 
kind,  hot  than  an  articlea  deacilptlTe  of  the  prooaai 
and  apparatiu  !a  inch  workiH  Ure'i  DiotlonarT,  Fa7«a'> 
'  InduUlal  Chemlitrr,''  Ao,  I,  Ton  will  Bnd  redpaa 
Id  baok  rolniBa*,  bnt  I>ray^  oompatiUon  hai  iKiad  the 
lait  of  tiat,  and  oan  be  reoommeodtd.J  "  * 
(WehiTa  DtTcr  beau  f ottnnata  eoonjthto 
willing  to  gtva  Id.  tor'apenn^  of  ir"' 
B.  OOODURL.  (TtK  qoMtloti  wai 
laatrolnme.  Then  an  ■ooie  towni  w 
but  Dowadajt  ootl-aaa  oan  be  miJ 
nalthei  aleobrloltj  nor  oil  haa  a  chan. 
bMaij.y—J.J.H.  (Tonwenanawe 
thlB  oolomn  and  referred  to  bach 
reqnired  Information,  which  hai  b 


immeodad.)— K.  J.  G.  S. 


reqn^ed  to  do  It  properly.) — QCTA1>I 
proonre  a  llac  at  u*  membeia  0 
SodetT.  We  oannot  allord  epaoa  t< 
jaa  reqoln,  nor  oan  wa  Jut  at  tl 

anddaer^^  of  (he  llmty  T 


liataa 
la  Bnd 
IT,  (Dnwinn 
tT«  appeared  m 


nbUmlCjot  mule  ai 
^e.0.aa.    (B*ap.lHuu.'"aama^ntomaUo 
n  tef*  baa  te  nae  In  paru  ot  t&g  Daltad  StoUa 


—'t ^1  --^i    Baa  Iba  ^. ^- 

Um  Ematr  WiiiidillJ  that  In  Vo.  VM.   1.  ft 

t  Mr   iIimBbi  -who  an  apttoiaaiO-O.  : 
IT.   (Wagavtiba' ■■--.—■-. 


sgS&ss-i" 
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Ill  eiau  vftCer.  Bvpeat ' 

PARALOS.       (Yoa    will   kllL.    ».    .UOUL     LOV  iu»i— ..    -^ 

IndlaitardiiigniDilDtukToluiiia.  Trjpp.  IK.M.l'll, 

Indlwt.)— SireitT  ClBCtLT.  jl  jon  ™Dnol  refer  to  bark 

p»nj.>— AMATEUB    SILlBHKa,     (Ydo   will    Bnd   many 

A    COSHTAMT  "siAFiF-il.    IComoll   the   lodle«.>^A. 
fruTEiL    fWuh  UiDronehly  in  strong  Bolutlon  of  »d^ 
I  decoction  of  iDijiroad.    Steep   attn- 


ud  (hen  boll    1 


•e  trotted  with  ralphnric  icld.)  — BavKBBT- 
I,  (Wby  not  bAvo  told  u  the  coDipoilUaa<l<tb* 
A  Kood  alioeniAker'i  Ink  li  made  by  boUfaig  od* 
of  loKVDod  cfalpi   Id   &   gallDD    ot    TAter  fur 


Id  half  1^1 


«tate  of  IroD ,  and  ami'y ' 


P.B.A.W.    (DiKctlc 

Wm.  Bohhon'.     (Try  wtaat  tou  can  do  with  the  aniline 
dyea    Wo  do  nut  know  of  a  boak  on  dyeing  i 
prlce,oraiijthlD^  like  it.     All  "  '"' ' — "■"" 

out  ot  print,     Yoa  can  procnii 

ol  tbc  anthor,  or  of  lite»ct, .  -,-^  — 

Btnod.)— UDIBOK.     ("How    to  Make  a  Phaiu«n|ih,' 
(iTinff  full  detaLiB,  appeared  '     "      "'"     "'        '"  " 


9  ot  tbe  kind 


bwt  m.-lA 

k.'"  ]4o^b^°na  lutentlcei  are  chak«d,uid 

that  will 

M  \aag  cnongh.l— MKDicua.    (Heating  wonfd 
Hect.  tte  bATO  given  the  method!  of  demagnel- 

thewatc 

neu  tbe  Sold  nagiiete  of  a  machine,  and  let 

ladloei.)— H.  Ikgoaji.  (fisclpoa  fur  Inki  in  nearly 
•mt?  Tdnmo.)— BOBBBr  Twiss,  lUlXJi.  (Ho  room 
teaojOllgltt  oonneotlon  with  "  >qnaring  tbe  circle," 

own  nwwqrtnunU.)  — Maoskto.  (QnlhrlE'i.  ■■KIco- 
Molty  atid  Karnnlim,"  Colllni,  Sons,  &nd  Co,)— 
Omioa.  (SehniOM  maj  do  what  you  requiro.j— 
F.  H.  Sk,  (Onlf  eipsrlonce  wltb  original!  and  foi- 
Kerlei.)— Fll-rini.     (Apply  to  the  "Caplaln  ol  Bteam 

and  oonoontraled  HBlpbnrlc  acid  by  rather  IrnublMOOiB 
procetece,  Wc  haie  notblDK  tnitho:  than  what  wo 
Mated  qii.pM*t.)^Ji;i.iii  (!oiwo«Tay.    (Tbe  inminoM 

gileu  orrocolieil  by  pwt,  the  lununonB  may  tie  taken 
ont  in  cither  tbe  dtatrict  whore  the  plalatlfl  or  defend- 


m 

^ 

t 

•a 

■ 

li 

■ 

g 
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■ 

■ 
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■ 

WMH. 
s!Kt-QBl 


te  to  play  and  mM 

BOLUnOH  T 


uU.Falmi 

COBBKCT  tointiou  to  »TI,  by  J.  J.  Bnilf«,  Q.  T,  String 
tallow,  &.  A.  a,  Huuing  i  to  art^  t^  J.  Faimer  and  Harold. 
C.  J.  LuBiBT.— Tbaoki  lot  game. 
&  DKur.-Ho  maU  In*7t  if  1.  ^""J  ^.'..JS^'.   ae 


TERMS    OF  BUBSCRIPTION. 


iiiwiii  iiMiiiw  niiiwinii  at  Ml,  cii«iuiiii-i(fM,ruia- 

iBhU,  an  anthKlHd  la  imntn  IBlwripllsn  fur  Oa  lIBHad 
it^riDi  the  ssaueu  UCaUIlC,  U  llit   nu  •<    t   dola 

\At  ioiwuiUd  dlmt  br  Ja  ttM   dw  nUUttac  iMeilB 

IBimiseauiJraTDlDiiia.  Ikn  naatt  paid  tor  U^  iii**S 
.  aieh  eopy.  u  «T>r  eiua  pe^k 

iixiyV,  ixir.,  uivL,    lirviL,  'mini,',  ziill. 

IlUM«f»rTol»l.,TI.,TlL,  TllL,  .=d  U.,  M.  ~i.  ?■(  hw 
lU-iKli.  IndaiHUTot-ZI.,  ul  <oiiil~<ciu»TolA,M-iuk,oi 
ptat  Im,  31<1.    CuHf«U[idln(,laU.aicli. 

HOTIOE  TO  SBBSOEIBliES. 
CHABaXS   JOB  ADnBTISIHS. 

•ont Pe^ AdT«rU«nneD[a  FLn  ShllUnr*  tat  thsflntWword!, 
rwsr^  Vd.   per  Uiu,    Puatiaph  i4*«tiBaiD*nti  One  HbLUtiif 

jtlaB4  mmj  be  u^»ruln*d  on  appUoUon  u  du  rDtaltthaF, 
nsHidiai  Eiibt  ir«4>'. 

in?  in  n«*w>i'E^  Ui>  udduhI   ■»!  uc4>di  On>  SUlUnc,' 

KolloWAy'a  Otntment  W  be  relied  upsn  1 
WhealhliOl^eiitlidlllKanUi  nihlHd  upon  tlu  Uct  >r 

OUB   BIOHAWM   COLUMN. 

I^  cliargtfor  Exekangt  Notica  u  Sd.  for  (Aefirie 
iiieordi,  a«d3d.fortviry  lucceediny  8  woriU. 

Tint-clan  ZiMatomTimnsiiaTsnolM. direct  phi 

Good  Valiio  OfTer^  (oaab  or  Inatmnieuta)  for 
klDdt  of  KDbd  or  ftimltsblfl    SclutLfl«    Appllanm.— Oap  LA'i  £■, 
Sclfu.  Dipot,  Clienjunat,  n«E  BtitUb  tlBHum.    EiUblUi^ 

Double  Cylinder  BlIBlllo,  each  !|ln.  bySin., 

t'jun,  nuhonny  l^vod,  tanud  aywhofll,  alT  brlghL  Bichan^ 
niliiHi'i  TaciM  u.  IWa-^ApplT,  L-TGi.1  Woaas,  BrlilfHIiccr 
Hacolaflald, 

"  Eanffaroo  "  Blorola  or  OoTflntry  "  Rotary 

TniCTCLE  wBDUd.  I  wlU  rlT«  lb  eichufe  f R»Dl-«tHrtDf  Tricyol 
Hew  Jenei'  or  Slnger'i  Sewtnr  IdiOhlneai  witb 

Wanted,  new  oreecond-hand  Mioroaooptoal  Avpa- 
iilaHUiiira.Vidii^-(^L-<>Li.ins'Bi<<ui  UDiw,°UulHdia,  B.W- 
Bln.  Lathe,  EKde-reat,  Btncki  and  DleK^andothcrTeole 

Wanted,  Uln.  "  Faolle  •■  Sloyols.  damaged  will  do, 
Troderick^tTHC,  OkledoDkaa-rHd,  N. 

Vertical  T.fTtTijili   Enffino.  41il  by  4tn^  and 

Ditalu'  baitar,  all  iiuii)dtto,  nidy  tm  Oilnf  In  bail.-<).  C.,  IM, 


Uodal  Tertloal  Buglne.  eyUoder  ^iia.  t 
IS  Tola,  --  EnrUah  ICecluuila.''  XXnL- 

Initrumenta  or  caib  offers  for  *■  Bnaiiieer 

'"'Trrt"F— prt'i  ^aTl-TiTTirfT''T  *— i***-",'  'HiiT.Bfi. 

What  olle 
What  oOen  for 
Oipltal   I)-liorae  Vartloal   Bnsliu.  rii 
^  OoiiB*  Pi«o  Btata  —  To  Steam   L.c^ 


Eall-Horae  Bus  In 
SOTrlnjff  HBcbise,  h^^dw  ti^e^pmp 
Wanted,' 1-plate  PhotosrapUo  Amtn 
anrettaTatie,eDc<;.  la  '"''*^^°^^ 
'-  Bncllah  Keoluuilc.''    Dnboand,  bca 

^il  Sllntl^moaml— It  rjA-tlCxTu-i,  FiafcJj-i 


Wanted,  TwtM  DrlllB  or  Oboek^tur 

ux,  rinmbfi,  Bnehln-iTOT*.  Watfoci. 

Splendid  Working  Model  Horixontal  fat 
'lu'uKR,  Lurd-4tn«t,  MiilaiD,  CD 

Set  of  flTo  Wood  Tumi 

rintad.-OiWInolSpHilsi.''  "  BIuli 

BClDroao<n>s.  by  Aronabe rg,  LlTerpou:.  i". 
Wanted,  ■•BnBUsh  Kaebaalo  "  furl^ 

hlUiDffel«,CBpUla  W-F,ailIinxVJCK,  TA«fb^F^V: 

Wanted, l^in. centre  I^atha,  or  Pam^I  i 
Etamp  Album  (Oppen'a).  i^oobini::?  '.- 
HloToaooiilo  ObjaotlTTaa.  (in.  ai.l  i 
"  Oiilley'B  Praotloal  Talanaphy.' 
Aamall.etmia  ParamlliilKtor  In  tif'uii 


Sin.  centre  Latb«,    Slide-' 

lUd  Oold  WiUb.-^,  H.,  4.  Wallel 

Nllodei  Korlaoatal  Xnalns,  lis.  tm.: 

niU  <ubu(e  fvr  Deu  medal,  jTii.  kn*,  lla.  ti-^ 
"Bnrliab  KMhanla,"     ISSS.- conpleu. 

Wanted,  lin.  Iiatb.«  and  aooentorin.  wi:li  li 
SADhanfq  for  RnclUh  aiTflr  Levor  Bnnlo- Waae^  ujc 
«,  TladaoMtnat,  LoodaB.  B . 

ataam  Trloyole,  *D  mlnotea'  notice  cas  le 
nil«p«rhaari  Auantead  perleec  Off«  ru^^ 
lOd,  TodnardeQ-ma,  Banlej. 

Lait  ot  my  modelL— Splendid  Water  V, 


Wanted,  imall  Wjun  jaokatod  OopverBoU 


Large  new  SUTSi^Pl»t«d  Taa^t.  > 
A  liiule  Chin.   HIa.   Aohramatlc  Telev.- 

Eleetro-UaBnatlo  JCaohlne.  in  aaL 


Bleatro    Hotor.    by     Onttrisa,     L«* : 
KalM]  CdU,  nlibil-phla)  I   Ws.   Isdutiaa  CoOa  !■■ 

Half  H.-P.  HorijHiDtKl  BaKlna,nne« 
Water  HotMCS.    Bxohange.    m^i 
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u  trade  aecreta,  and  accordingly,  in  his  article 
gn  the  microacope  in  the  Penny  C;/dofxf<lia,  he 
does  not  mention  them,  giving  only  the  enrlier 
conatruclion  of  my  article  in  the  ■'  Transac- 
tions ■'  (Ro^  Society).  The  same  is  given 
afterwards  in  the  treatise  which  J.  Qnebett 
asked  at  the  point  of  it  publication  to  dedicate 
to  me  !  And  I  did  not  feel  required  to  dis- 
close A.  Ross's  secrets.  After  a  while  I 
intrusted,  with  hia  consent— James  Smith 
.(1840) — toeiecnte  the  same  construction  for 
inch  and  half-inch  glasses.  Even  in  1843  it 
-was  with  the  understanding  he  should  not 
go  to  deeper  powers  than  the  ^J^in,,  and  so 
Smith's  "qnarters"  were  long  in  repute.  In 
"these  projections  the  endeavour  was  to  keep 
the  angle  of  pencil  at  each  surface  as 
modei-ate  as  was  consistent  with  the  other 
e«8entials,  and  hy  decrees  the  pencil  has  been 
enlarged  beyond  my  expectation." 

A  learned  professor  thus  graphically 
eulogised  Mr.  Lister  :  ■'  He  was  the  pillar  and 
Eoorce  of  all  the  microscopy  of  the  age." 

Id  the  next  article  further  allusions  will  be 
made  to  the  great  microscopiatl  wave  of 
research     which     permeated     the    English 


CaTTEISS    AND     CO.'S     "ECLIPSE" 
DYHAMO. 

THE  dynamo  shown  in  the  anneiieil  illnp- 
ttation  is  one  of  the  improved  forms 
introduced  by  Messrs.  Cuttries  and  Co..  of  Leeds, 
as  a  modi&catioQ  of  their  small  student  and 
Ikboratory  machine.  The  core  of  the  arma- 
tnro  is  of  the  laminated  type,  and  the  shaft  of 
steel  worka  in  long  gnn-met«I  bearings.  Th 
oonstruciioQ  throughout  is  as  simple  as  con  b 
in  snch  machines,  and  liheic   i$  no  part  that 


very  hard  on  the  face,  for  if  it  is  hud  on  the 
face  it  is  almost  Bare  to  boU,  and  Cftuse  the 
casting  to  scab  on  the  face. 

^,  Nev"  allow  the  rammer  to  touch  the 
itteru  when  ramming,  or  it  will  canse  a  loose 
Bcnb,  and  leave  a  hollow  place  in  the  casting, 

4.*  In  ramming  a  large  mould  never  ram 
nearer  than  lin.  from  the  pattern  with  the  pin 
rammer,  and  3in.  with  fiat  rammer. 

5.  Never  nse  the  water-can  too  much  when 
yoa  are  mixiug  land,  as  much  water  mokes  the 
iron  boil  and  become  tuU  of  air-bubbles. 

fi.  Never  put  mors  sand  in  one  ramming  than 
yon  can  ;  and  make  solid  all  tbrongh,  for  if 
not  properly  rammed  it  will  strain  and  be 
lumpy  on  the  face.  When  patting  fresh  facing 
sand,  ram  lightly  all  along  before  putting  the 
sand  np, 

T.  Never  use  2in.  of  facing  sand  where  lln. 
will  do,  as  one  is  snfflcient  for  most  purposes, 
especially  for  small  work. 

8.  A  monld  ntqoires  ramming  much  harder  a 
few  inches  from  the  pattern  than  it  does  neftT 
the  pattern. 

'J.  A  mould  requires  ramming  much  harder 
on  the  outside  than  on  Che  inside,  as  the 
side  has  mnch  more  space  to  strain  than 

10.  The  more  ramming  that  is  required 
about  a  mould,  it  will  nacumily  require  much 
more  venting. 

1 1 .  Where  the  roonld  la  a  great  depth  and  the 
floor  not  very  good,  it  in  wise  to  lay  platea  - 
few  inches  below  the  bottom  of  the  pattfin  , 
laid  on  the  edge  to  keep  the  metal  from  burst- 
ing oat,  as  the  strain  is  in  proportion  to  the 
depth  of  the  mould. 

12.  All  brackets  and  green-sand  cores  shonld 
be  well  vented  and  very  well  ironed. 

13.  Always  use  stronger  sand  to  the  lower 
part  of  the  mould  than  to  the  upper  part ;  also 
stronger  sand  to  a  large  mould  than  to  a  small 
job,  lutd  gates  in  proportion  to  the  size  of  the 
mould. 

14.  Always  contrive,  where  it  is  posaible, 


mechanic  of  a     rag    mtell  gence  w  uld  fa  1  to 
understand  or     pa        Th      E  1  pee    dynam 
are  made    in   th  izes      11     hunt   w  uod 

unless  specially  d  ed  d  mted  ta  ligh 
in  regular  w  k  12  >0  20  ca  dl  1  mps 
with  respectively  3-4,  IJ,  or  JJ  h.-p.  These 
three  sizes  weigh  respectively  4'i,S7,and  140lb., 
and  the  speed  r«|aired  is  2,000.  l,t;'JO,  and  l,CO0 
revolutions  per  minute.  The  brushes  are  feept 
np  to  their  work  by  spiral  springs,  with  juBt 
sufficient  pressure  to  insure  good  contact, 
and  sparWng  being  entirely  suppressed  the 
wear  is  inappreciable.  The  use  of  the  laminated 
core  prevents  the  armature  from  being  nndnly 
heated,  and  enables  the  mochine  to  be  run 
continnonaly,  thus  rendering  it  suitable  for 
small  installations  ot  the  electric  light,  w 
power  is  available.  The  general  design  of  the 
dynamo  is  shown  by  the  engraving. 


cold  sand  as  the  moulds  are  safer  cold 

than  h  t  and  wh  re    t  is  convenient  to  have  a 
ka  bed    t  is  wise  to  hare  one  with  good  vent- 
ff  th    air  and  steam  from  the 


ppestc 


MOULDING.-Vl.' 

By  Sasd  Rat. 

A  few  Practical  Hlnte   for  the  Apprentlci 

HouUer. 

1.  TJEMEMBER  thatmonldingsandcontaina 
X\'  gases,  which  is  caused  very  much  by 
patting  horsednng  and  coaldusi  in,  and  is 
brought  off  by  venting  wheu  the  metnl  is 
poured  into  the  mould. 
2.  A  green-sand   mould  ought  never 


fm  nld 


There 
gaud,  the  oe' 
dung. 

Iti.  Never  nee  Oie  swab  more   than  is 
quired,  as  it  often  causes  a  monld  to  blow, 

17.  Sprig  all  fine  and  awkward  places  to  keep 
the  metal  from  washing  them  afloat. 

18.  Never  plaster  sand  on  the  mould  witiont 
Brst  cutting  it  up  ;  it  is  wise  to  cut  up  all  bad 
places,  and  put  die  sand  on  with  the  hand,  and 
scrape  off  with  a  straight  strip,  also  venting 
with  a  needle  wire  before  slaking  the  mould. 

19.  Never  smooth  a  mould  more  than  is 
quired,  as  much  smoothing  causes  it  to  scab  by 
closing  up  the  pores,  and  not  allowing  the  air  to 
come  oS  the  face  of  the  mould. 

20.  For  cistern  plates  or  anything  having  a 
large  surface,  and  being  thin  metal,  the  sand 
ought  to  be  rather  drier  andmuch  tveakerthan 
for  a  large  body  of  metal  :  it  will  be  muoh 
sounder  and  free  from  blowholee,  and  will  not 
be  so  liable  to  be  cold-shot, 

21.  Always  be  sore  to  twist  the  top  i&rt  the 
way  of  tlie  sun,  it  being  a  rule  among  the 
moulders,  so  that  if  one  moulder  rams  a  mould, 
another  moulder  would,  of  course,  twist  sua- 
ways  ;    also  do  not  be  afraid  of  gagering  oi 


using  a  few  sprigs,  aa  it  vrlU  aave  many  mailili 
from  dropping  to  pieoe», 

22.  Never  allow  the  gagers  to  stand  np  m 
muoh  above  the  bain,  aa  there  is  grertdinpt 
of  them  getting  knocked.  Wlien  there  is  a  tep 
lift,  have  as  many  hook-g>K«r8  on  the  lop  oi  Ik 
box-bars  as  yon  can,  as  they  cannot  give  nj 
without  tho  bar  going  too. 

23.  Whan  TnaVing  n  nmiier,  always  uepi: 
clean,  and  swab  ronnd  the  edge  of  runner,  iti 
never  pour  the  metal  straight  down  the  pa, 
as  it  throws  great  strain  on,  and  more  thaz  j 
required ;  pour  on  ona  side  of  gate. 

24.  Never  hove  a  mnning  gate  higher  thi   i 
required,  as  it  increases  the  strain  the  higk 
le  mnner  is,  and   takes   mnch  more  wap:   I 

than  when  the  runner  is  kept  low  down.  | 

2->.  Always  leave  the  castings  in  the  sijrfil 

night,  as  by  doing  so   they   are  much  clsain 

than  when  got  out   red-hot ;   also,  where  tit 

casting  is  much  thicker  in  one  place  thin  ib 

other,  suoh  as  a  flywheel  with  the  arms  cut  ■ 

the  rim,  it  ought  to  be  bored  and  left,  eiptii 

so  that  the  contraotioii    will  be  mo«  e)i«l 

Often  they  fly  through   unequal  oontrMwi. 

rim  keeping  hot  after  the  arms  am  wJi 

;.  One  of  the  best  things  for  an  apprafet 

D  is  to  keep  on  a  good   footing  witliih! 

in  the  shop,  and   not   be    too  larjc  W  h 

shown  or  told  anything,  as  experience  Bib 

tiae.     I  believe,  alao,  in  the  old  prmat 

job  is  worth  doing,  it  is  worth  Jaii 

well." 

27.  Dry-sand  moulds  do  not  require  ra  wa 
venting  or  ironing  as  green-sand,  andarei** 
liable  to  scab ;  but  they  roqniie  blackiDgvii 

et  blocldng  and  slaldng. 

28.  There  is  less  gaa  in  dry  sand  than  {m 
sand  ;  and  if  the  mould  is  dry.  the  caninpe 
stronger  and  much  cleaner,  and  can  be  csAfl 
the  end  with  safety.  Cylindora,  rolls,  shifie 
or  anything  wonting  to  be  very  stroii|Bt 
clean,  ought  to  be  cast  in  dry  sand  on  tltfrf 
having  a  large  head  cast  on  for  feedima 
for  a  receiver  for  all  eonm  and  dirt  to  rise  in 
as  the  dirt  in  the  metal  Kises  to  the  top.  ci 
often  oausee  nnsound  castings  when  dteniiH 
feeding  head  on  top. 

29.  It  is  wise  to  slsek  all  joints  alen;  v 
pattern  down  a  little,  so  that  when  tbeosi 
is  put  together  it  will  not  crash  on  the  p1b« 
joint,  especially  in  dry  sand,  as  it  is  ofim  s« 
0  Gn  before  a  crush,  for  there  has  been  jls^ 
of  castings  turned  ont  wasters  throngi* 
joints  standing  np  a  little. 

30.  Dry-sand. thesome  as  green-sand bujCS- 
depends  on  whot  sand  yon  have  to  mix  it  ^ 
of.  Some  Bond  is  very  close,  and  lein* 
opening  by  hoving  horsednng  and  ooaldi»^ 
Other  sand  is  tooopen,  and  requires  clavmicf 
with  it  to  keep  it  together.     Too  mod  iv 

ill  moke  it  crack  very  mnch. 

31.  In  reckoning  the  weight  of  ca^ 
reckon  the  length  by  the  breadth,  thmi  bj  )'- 
cast  iron,  as,  for  instanoe,  a  plate  3ft.  loii|.'.^ 
broad,  and  lin.  thick,  will  be  about  leirLoti 
cubic  foot  would  be  about  4owt.     In  dB»* 

Slates  ibe  weight  is  much  different.  A  ams 
sot  is  29'4051b. ;  by  taking  301b.  iBneorciK? 
when  we  consider  the  strain  that  is  lifV 
thrown  on  plates :  the  larger  the  plao  * 
greoter  the  stiain,  so  tiiat  instead  of  ophit^ 
diameter  being  73o-l3,  it  will  be  aboni  •■>•■* 
that  instead  of  reckoning  on  the  circalaip^ 
ciple,  we  can  say  5  by  5  IB  25  by  SOlh.  mB*f 
37lb.,  as  for  square  metal,  it  will  save  a» 
measuring, and  will  be  near  enough,  as" • 
never  sure  of  a  run  ont,  or  that  eomethmi* 
>t  happen  we  do  not  expect. 

32.  One  very  important    thing  is  new  * 
trust  your  life  under  a  box  when  it  iilu>^ 
in   the  crane,  as  there  is  always  danpi  «'■ 
chain  breaking,  which  will  sometimei  lis^l 
when  least  expeoted.    Sometimes  a  chsii"! 
lift  five  tons  and  then  break  with  ihm**! 


lift  five  tons  and  then  break  with  du*  * 
Let  the  box  be  logged  up  or  have  it  i**^'! 
tressels,  while  repairing  the  mould,  ^^  I 
very  commonly  required  in  jobbing  »»«■■  ■ 


A   YILLAai    OHXIBOH 
CHXPPIRS' 

"  npmS  organ,"  uy*  llii: 

A     a  aaail  chnnih  ";  f 

nm  about  tjie  eupida  on  d 
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be  lUsapprovotl,  thoy  may  ho  omitted."  On 
•plan  tJie  c-i-hd  i*  canteii  forward,  with  a  pro- 
laolJKl  iHiy  in  tho  middle  enrmounted  by  n 
pedimcut,  nndur  which  hanga  a  draperied 
iwag,  witii  cliL'nil)  onrichineiit:<.  Tho  de)'!^  ia 
'  eiwcntiiiny  cliamctoristic  of  ChippEndale'Ei 
work,  mid  in  many  respeotJ'  ia  far  hotter  tiinn. 
tU«  cojrtLl[i1.1i)Q  raodiirn  "Gothic"  organ  ca^a 
Wicli  tlip;  |ii]ies  in  hurlwqninadc  Btri]>c9.  bands. 
And  lii^zugit.  Here  they  are  simply  gilt,  and 
tJie  cabinetmakor'fl  part  ia  carried  out  in 
mahngauy.    A  acale  oF  feet  ia  giren. 


APPARAT08  FOR  INDICATING  FIRE- 
DAMP IN  COAL-MINES. 

A  METHOD  of  indioating  the  presence  of 
firs-damp  in  coai-mines  has  been  devised 
byMr.H.fl.CBrleton,otNewYork,and  plans  and 
full  dtworiptions  h-ive,  we  nnderstiand,  been  fnr- 
wnniod  to  the  Koyal  CommiBsion  on  AccidenU 
in  llinUK,  with  an  intimation  that  any  furthei 
explanation  wfll  be  olieerfully  famished  by 
Mr.  Carleton.  who  gives  the  invoatioQ  freely 
tho  world.  The  apparatus  consistd  o^ientially  of 
oaf  or  ni'irc  iodicatin;  balancoit,  which  are  to 
tiv  placcil  penniuiently  in  a  goaf  or  a  drift  of  a 
nnino.  wliile  a  reyistoring  balance  is  located  in 
tile  testing-room,  the  two  intitmmenta  being 
connected  by  properly  insulated  wires.  Bach 
baliiiK^u  holds  in  equilibrinm  a  thin  glass 
yesflcl  of  about  3tK)  cubic  inohefl  capacity,  which 
is  hormctioally  sealed,  and  both  are  balanced 
at  the  aamc  time  by  means  of  weights  in  a 
soa!e-pnc,  so  as  to  ba  equally  aSecttxi  by  varia- 
tions of  atmospheric  pressure.  Attached  to 
the  vertical  indoi,  which  depends  from  tie 
centre  uF  the  balance  hcam,  is  a  soft  iron  needle, 
gilded  la  prevent  mating,  the  ends  of  which 
enter  coiIb  of  insulated  wire  supported  from 
the  pillar  near  its  upper  end.  The  right-hand 
coil  of  one  instrument  ia  connected  with  the 
right-hand  coil  of  the  other,  and  is  supplied  with 
current  from  a  separate  battery,  the  strength 
of  which  can  bo  varied  gradually  ajid  delicately. 
Tho  left-hand  helices  are  similarly  connected 
together  and  with  their  separate  battery.  The 
apparatus  to  be  located  in  the  mine  ia  inclosed 
in  a  case  of  marble  or  nuglazed  tiling,  and  has 
a  little  holder  containing  chloride  of  calcium 
to  keep  the  interior  free  from  moiature.  The 
principle  of  tho  device  will  now  be  under- 
stood. The  two  bulbs  or  gium  vessels  being 
equal  in  hulk  and  balanced  at  the  same  mo- 
ment will  be  affoctod  equally  in  weight 
b7  an  increase  or  decrease  of  atmospheric 
preaiurc.  The  right-hand  coil  on  each  instru- 
ment will  exert  the  same  amount  of  force  ou 
ita  rcaponsive  needle,  as  both  are  supplied  from 
the  one  battery,  and  the  same  applies  to  the 
le  tt-hand  coils.  As  both  inatmments  are  kept 
ilk  an  ntmoaphere  uF  constant  temperature  and 
«qual  hygrometrio  condition,  they  will  be 
ien^itive  only  to  a  change  in  the  pressure  of 
thai  atmosphere  or  a  change  in  iu  atomic 
■weight.  The  bulbs  are  Blled  with  pure  hydro- 
^n  to  lessen  their  weight,  aa  it  were,  and  a 
balance  capable  of  weighing  to  one-tenth 
o£  a  grain  will  give  the  percentage  of 
mariih  ga.<  to  one-third  of  1  per  cent., 
which  is  sufllcient  iu  practice.  The  free 
end  of  the  vertical  needle  or  index  has 
A  platinum  tip.  which  makes  contact  with  an 
intiiilatnl  screw,  and  keeps  a  relay  in  tho  test- 
iag-room  closed.  When  contsot  is  broken  (the 
itpark  U  prevented  by  a  resistance  coil)  the 
relay  throws  a  bell  into  circuit.  Should  fire- 
damp accumulate  in  tho  mine  or  goaf  it  will 
fiuTl  itfl  way  into  the  case  containing  the 
hnhinuo  and  immerlintcly  di'turh  the  et|Qi- 
iilj.'iuni,  :iiid  the  twn  iuiitrumentii  having  been 
gr,iiln.i!i"l  ■o}teth''r,  the  obaprver  can  readily 
'.i^  rrtirn  whether  the  distant  instrument  comes 
to  n]tiilibrium  wiih  a  wuaker  or  itrongor  cur- 
rent than  his  own,  and  by  shitting  rider 
vrci;;ht'<  on  thi  aim  of  his  balance  nntil  it  is 
brought  iuto  jvoUc.  the  percentage  of  flre- 
(Uiuip  in  the  distant  iu'-trumeut  is  at  once 
oalunlntcd.  The  elTouts  of  a  rising  or  falling 
buramntitr  sTit  al'^j  promptly  indicated  by  the 
apparntils  which,  at  will  be  understood,  can  be 
ami'hg'il  i<ii  an  to  di-.olose  the  iiterenee  rf  oar- 
hmiii  iicid  in  cxcv.is— in  fact,  it  will  indicate 
any  chaii^Ti'  in  thi'  oompnsitidn  or  p^e^l8u^e  of 
.  t!iu  atmmphere.  The  Carleton  Sre-damp  indi- 
oator  certainly  apjiears  to  Ije  a  more  promising 
igricD  than  sBWi'  qI  thox  v/bicii  imn  been 


suggested  ;  but  it  remains  to  bo  aeeu  how  i 
when   tesitcd   practically,  and  after  that 
many  mine-owners  will  go  to  the  eipense  of 
fitting  it  Qp. 


OHOLOGICAL  EXTINCTION,   AND 

SOME  OF  ITS  APPARENT  CAUSES.-I. 

By  A.  8,  Packard.* 


sclcKitiiin.  We  need  not  mar' 
we  mu't  marvel,  let  it  be  at  our  own  proann 
in  ima^'inlti^  far  a  inomont  that  weundinLti 
many  complex  tTontingenciea  on  which  the 
ence  of  each  apeuiva  depends.  If  we  frjrget  for  an 
instant'  that  asuh  species  tendi  to  increa 
urdioati'ly,  nnrt  that  some  check  ia  alwaj'ainb^.,..,u, 
yet  seldom  pert'eiveil  by  us,  the  whole  economy  of 
nature  will  be  utterly  ohscured.  Whenever  we  can 
precisely  any  why  this  epeoies  is  more  ahundai 
individuals  than  thatj  why  this  apeoics  and 
another  can  be  naturalised  in  a  ^ven  connir}' ; 
then,  and  not  till  then,  we  may  jailljfeelmrpriseiJ 
why  we  cannot  acnonnt  for  the  extinction  of  any 
particular  species  or  any  group  of  species." 

Tho  fact  of  extinction  is  indeed  not  leaa  marvel- 
lous than  th at uF  evolution,  and  one  cannot  in  these 
days  feel  eatisReil  that  tho  solution  of  the  problem 
'-■—  -*T  the  theory  ut  natural  aeleotion,  which 
its  for  the  preservation  of  apeeics  rather  than 
their  origin  or  ciLinctiun.  Ifi.  Darwin  hiving 
!..._  ,1  .  _. .  _jj  yf  bringing  mmy  natural  isl,t  to 
theory  of  cieaceat,  they  are  not  to 

„_ , _,  _,.  their  backs,  resting  aeourely  on  the 

dogma  of  nnlural    aelectiun    and    cease  from  all 

'  I  to  inveatigatc  the  catue  of  evulutinn,  to 

lildin^   a  faundatiiin  for  the  working  of 

natural  seloctioo.    Ou  tho  oontrary,  the  aearch  for 

'      lauaea  of  the  tranaformation  of  apecies  will  be 

led  on   with   more  energy,  thoroDghness,  and 

ess.     The  clues  which   we  already   have  dia- 

oovored  will  be  followed  uji,  nnd  Knally  we  ahall, 

leans  of  obwrvation  m  the  field  and  eiperi- 

t  in   the  laboratory,  wrest  from   nature  the 

its  uf  life  nod  its  origia,  and  of  the  phenomena 

of  death  and  extinction,  not  only  of  speoies  hnt  of 

Extinction  may  he  both  alow  and  rapid,  the 
ausea  of  oneh  brooming  primarily  dependent  on 
slow  or  rapid  changes  in  the  environincnt.  The 
'  '    ;t  of  thia  article  is  to  endeavour  to  show  that 

itinction  of  apooios  ia  iulimataly  connected 

with  geological  changes.    It  ia  a,  moasie  sketoh  or 
outline  of  the  more  salient  faots  and  laws  whicb 
to  us  to  immediately  boar  upon  this  iutri- 
idditticnltanhieet. 
■  ■    -■         "--'^ "--globe  — 
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the  preaent  day  were  then  of  much  leaa  extent, 
fact  archipelagoes  rather  than  continents;  tne 
land-surfaces  wore  of  moderate  height,  and 
oounlnin  rangea  smaller  and  loivci.  WhUe  the 
and  masses  or  embryo  crmtlnents  ^of  the  eastern 
rcsteru  homiBphnres  wore  more  or  leas  independent 
entres  of  evolutionary  creation,  there  wo*  on  tho 
fhole  a  great  naifonnily  of  plant  and  animal  life. 
Ipecies  wore    perhapa    more  eosmopulitau    than 

When  ot  the  end  of  the  Coal  period  the  proceea 
>f  continent  makinu  and  mountain  building  became 
neatly  aceeierated.  reanlting  in  that  atapandoua 
lisia  in  American  geoVigioal  history,  the  upheaval 
it  the  Appalachian  mountain  system,  there  must 
lave  been  aonie  degree  of  diSerentiation  or  aetting 
jideof  portions  of  the  then  continent  into  dis- 
inut  arena  or  basins  bounded  by  moantains,  inland 
ea<i.  and  rivers,  and  some  slight  subdivision  into 
r>cBl  fauna*.  We  know  that  there  was  a  distinct 
cool  liasiii,  DC  series  of  them. foiexam pie,  in  Arctic 
America,  another  in  North-caatern  United  States, 
and  in  the  Central  States  o£  the  Upper  Miasissippi 
Valloy. 

Other  ccisea,  extending  over  comparatively  brief 
perio'ls  if    gi.-oluj;iDal  time,    however  long  whpu 

Roi'kv  Jlnuntiiin*,  of '  the  Wasatch,  the  UinUh 
,nge'^,  thu  .Sierra  Nevada,  and  Cascade  ranges  ; 
id.  meanwhile,  the  union  ot  the  Atlantic  moisty 
id  the  Pacific  moiety  of  our  ountinent  into  a  oon- 
nuirn?  Irind-mois.  These  perioda  of  activity, 
signalised  bv  extensive  vidoanio  outpnuriugs  and 
:at  changer  in  the  relative  distribution  of  land 
1  sea,  nm^t  bavu  been,  as  paleontology  shows, 
■ioda  of  rapid  extinction  as  well  as  of  reparation 

•  l'n:a  lla  Anuritaa  SaliiralUt. 


or  recreation.  Progress  in  continent  mikim  ini 
nocompaniod  by  progress  and  on  onward  «-if  i 
the  tide  of  life,  not  only  in  «iimal*  wiib  >rai« 
bodies  and  limbs,  bat  more  especially  inlboKni 
back  bones  and  brains  to  oormpond  witttks 
vertebrate  rank. 

Untiltheendof  the  Tertiary  period  lie  eari . 
climate  was  still  nearly  nniionu.  Thtit  v^ 
IhroQgh  the  Miocene  a  general,  indeed  meflii' 
markable,  resemblance  between  the  flora  of  Zv.f  ■ 
and  the  United  States,  with  that  of  GrewiliBii  ui 
Spitibergen,  or  the  regtona  now  lying  In  the  fnfil 
tone ;  this  Sora  being  in  aome  reapeetj  like  (ht  i 
Louisiana, 

It  was  nut  until  the  Glacial  (podi  llialib 
earth's  climate  became  flifierentiat«d  into  tnpi 
and  frigid  and  temperat«  xones-  That  great  ^ 
logical  crisis,  whether  due  to  astrunomjeal  or  |Sh 
logical  causes,  or  both  combined,  by  whiekne 
enormous  tracts  of  land  in  Northern  and  Cuid 
Europe,  and  North  Bostem  America  a  faH 
climate,  with  continental  glaciers,  was  spread-lb 
criais  produced  resnlta  on  the  life  of  t&«  ^idM 
region  which  we  can  easily  appreeiaie.  Itta- 
■-*-  '=  m  of  life  over  the  stated  areas  became  wit 
1.  The  incomini;  of  the  Ice  age  aluEU 
induced  extensive    miBri ' '  •      ->  -     -■-! 

i<  the  glaciers    m3t> 
ited,  fresh 


in  die  early  Qnatemaiy  period, 
tpecies  were  exterminated  ou  a  vast  scale  brciot 
readily  appreciable,  wo  have  set  before  auai 
anguage  which  every  one  can  tronjUle.  amii 
ihe  gcologicij  causes  of  extinction,  modifialimu' 
jonseqnent  evolutionof  new  forms. 

We  will  begin,  then,  wi 
changes  in  the  life  of  the  noruiem  amtmium 
bemi spheres  due  to  the  Glacial  period.  Tbcj  B 
~)famQtarto  the  genera]  reader  that  thsr  ao' 
at  detain  ns  liHig. 

By  the  endof  the  Tkrtiary  period  tbe  aaRksi 
igions,  including  the  land  aronnd  tbeSoitiPA 
it.,  Spitibergen,  Xovaya-Zemlya,  Siberia.  Gne- 
.nd,  together  with  Northern  Burope  and  5ait 
.aatcrn  America,  must  have  abomided  ■  Mc 
oresta  of  trees,  deeiduons,  evergreen,  andplss- 
.  Jijus,  in  their  general  appearance  resemhliaji* 
of  Louiaiona,'  eprood  like  a  nimntle  over  tfhlied 
borderine  the  vast  Tertiary  lakea,  and  ihdBmi 
herds  of  herbivorous  mammals,  such  aade«.<iiB- 
mammoths,  which  were  attended  by  packs  of  i^ 
or  by  aolitary  secretive  cats  prowlmz  thrgn^ik 
forest  glades,  wa^ngwaioa  the  weak  and  d^v- 
less  or  aoattcred  rnmini 


,    land,    tres 

awept  away.  A  large  proportion  died  oaBi^ 
perhaps  a  larger  proportion  migrated  soailivEc: 
a  very  small  pccoentige  snrviv^'  The  manE^ 
and  mastodon  lived  on,  adapted  themselves  tiib 
great  ohange  of  climate  but  i  uB-t  aa  the  ice badpuiB 
away  and  the  climate  had  ameliorated,  and  >ta 
the  conditions  of  life  seemed  more  favoorablt  li? 
snoGumbed.  The  arctic  bear,  fox.  .emmiaf.v 
bare,  with  the  white  ptarmigsn  and  enowy  ix[,  l; 
adaptation  to  aaoow-clad  land  aurvived,to'i.<(FW 
the  ohange,  or  rather,  they  are  the  desceodcil!^ 
ipecies  so  plastic  that  thev  became  modififd,  sii 
adapted  la  an  arotic  life.  Bven  man,  whuaf^an 
'  the  old  world  before  or  &boat  the  linu«fi±' 
incomine  of  the  ice,  not  only  followed  the  r«nt 
of  the  glaciers,  but  adopted  &  atiange  sort  ottsi>' 
ance  in  a  region  where  the  climate  has  ac^ 
annual  temperature  of  less  than  Side;.  ^■ 
Wherever  the  Gskiino  lived  be  found  thi  nlA 
al,  themodilicd  relatives  of  the  lea  li^aiiii 
sea  elephants  ot  other  parte  of  the  world.  T:ii 
profusion  of  Tertiary  inseet  life-woe  aueeefJrtV; 
-  -cnoty  assemblage  of  Arctic  butterBle^,  n^'- 
IS,  and  other    stragglers     from    the    tes?<n» 

Dhe  forcsia  died  outright,  and  where  !?e',-'ik 

I  sweet  gum,  the  palm,  and  other  1  ux  ariose  xK,' 

trupical  trees   flourished,   now    grow    the  Jwu* 

birch,  willows,  and  luK  herbe  of   alpine  and  in^ 

Lufficiently  manifeat    that  ih*  » 

cumpolar  flora  and  fauna  are  the  dwarfed  or  uin 

-' iidified  descendants  of  the  Pliooene-Tsilii--; 

the  same  ri'giona.  Again,  peculiaritifl  n 
Hcibution  ot  plants  and  animals  in  \oA 
a  and  Korthcm  Bnrnsia  indio-ate  aiia^-l, 
ere  was  an  extensive  migratinn  southn-t 
■iB  Atlantic  and   Paoific  bord.         ■   '       " 


pulou 


i  the  glflcii 
:ircumpolar 


.   cold    crept    i 


r  the  0 


PTOBUIHES    AKD.IaSUOOMAUP 

THE   pbyaiologlnl  ■•    -^aHmir- 

putrefying  mN  f 


putrei 
Gautier  by  oxuaoua) 
them  aecording  to  ^ 
forpij  and  atflpie  - 
by  digesting  with 


ENGLISH  MECHANIC  AND  WORLD  OP  SCIENCE :  No.  1,090 


rapid  Mtion  of 
•npafaotion  and  contraction  of  Uie  piipil  i 

The  ohlorafoim  eitnotives  acoderateu 
dlv  the  respiratioo,  sad  slightly  the  action 
■  heart,  and  alio  iniectfld  ihecoachd;  the 
imi  diuppejired  in  tiny  minutes  tn  a  dug  of 
n  lite.  The  amvlia  alcohol  alkaloidi  para- 
he  mOTemeDta  at  frogB,  dilated  the  papil, 
lied  with  general  relajtiiUoD  of  the  muBctes, 
ptomaines  are  more  dangeron»  than  their 
ad  enpecially  those  that  are  solnble  in  ether, 
(ion  ot  the  pnpQ.  tetAnic  coDVuIiioni  soon 
iA  bf  muacular  flaceiditjr,  ilowneu  of  the 

BiOtioa,  absolDte   lou  of  ButaneoiiB  aerui- 


hole.  On  thia  plate  arc  itamped  the  number  of 
le  Btude  in  the  order  in  which  the  connectionB  of 
.JO  battery  are  made.  The  current  roverser  is 
located  in  the  cover  of  the  box,  and  Ui  thii  are 
attached  two  tilk-eovered  oond  acting  cords, 
terminating  in  hollow  ptnn  which  fit  over 
the  tips  of  the  stods.  By  means  of  these 
cords  and  plugs  any  number  of  cells  may  be 
sriected  from  the  battery.  The  cnrrent  revecser  ii 
«lso  provided  with    two    split  binding' posts  for 

ling  the  cords  which  conduct  to  the  electrodes. 

LiDitructing  the  batt«ry  in  the  manner  thus 
desorihed,  the  foUdwiag  olijcota  have  been  attained, 
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ihenomeua  observed  in  frogs.  Irrognlarity 
in  contraction  of  the  pnpil,  renuikable 
on  of  the  concha  of  the  ears  due  to  vaso- 
paralysii,  slow  respiration,  somnolence 
led  by  oonvnUions  and  death,  and  loss  of 
tar  eontnujtility  were  the  main  effects  wit- 
in  dogs.  For  a  long  time  M.  Gautier  hae 
i  that  the  alkaloids  of  putrefaction  vary 
ing  to  the  nature  of  the  soil  in  which 
redeveloped.  MM.  Drouardcl  and  Boutmv 
woaidered  that  they  varied  also  aceording 
time  at  which  the  baotcrial  (ermentatiipn 
Farther,  M.  Gantier  has  noted  that  what- 
ithenatnre  of  thesoU,  the  ct>mpoDnd  hydro- 
3  alkaloids,  and  especially  bydrocollidine.  are 
in  a  constant  manner,  and  appear  to  be  the 

J,  and  suffocate  all  the  other  kinds.  TomiBg 
omaines,  M.  Gautier  in  IB81  announced  that 
oretioni  of  animals  contained  bodies  of  Che 
of  ptomaines.  If  the  elimination  of  these 
lainea  were  diminished  by  any  of  their 
rj;  routes  of  eiit^  it  is  not  improhablt  in  M. 
n'a  view,  that  they  might  lead  lu  dreease, 
the  object  of  eonfirmmg  hia  preliminary 
ations  he  luu  studied  the  miuonlar  iuice  ot 
.nimali,  and  h^  extracted  five  new  alkaloids, 
tly  defined  and  cryst«lliBed,  endowed  with  a 
<r  less  powertnl  action  on  the  nervous  centrSB. 
%  ileen,  fatigue,  even  voraiiiog  and 
ion,  after  the  fashion  of  the  alkaloids  of 
,  bat  less  aotively  than  the  cadaveric 
He  appears  also  to  hare  shown  that 
alkaloids  are  produced  side  by  aide  with 
ia  acid  and  area  in  the  ordinary  metabolic 
y  of  the  tissnei.  It  remains  to  conaider  by 
mechanism  these  alkaloids  are  produced ; 
or  they  are  engendered  by  physiologioal  or 
ogical  decompoait'—      —<--■    -•-    -i 


the 


iSfxt*.  ^hanka  to  tbe 
itiou  and  to  the  circulation  of  the  blood, 
1  is  able  to  penetrate  everywhere  ir  ' 
I  organism  ;  it  does  not  follow,  however,  muc 
ccessive  phenomena  of  assimilation  and  dis- 
ition  of  tissues  in  animal  life  are  esaentially 
0 — in  other  words,  oxidative.  M.  Gautiei 
'ours  to  prove,  on  the  contrary,  that  many  ol 
inafurmations  in  the  tissues  of  higher  animals 
laerobie,  The  mode  in  which  we  reaii'  ' 
of  the  alkaloids  formed  in  our  tiaei 
d — elimination  and  destruction  by  oxygen, 
lation  is  BBeoted  by  the  kidneys,  alimentary 
and  skin ;  oiidisation  is  probably  chiefl- 
d  in  the  circulating  blood.  Any  caose  the 
iahea  the  access  of  air  to  the  blood,  or  causi 
case  in  the  amount  of  hajmoglobin  in  th 
as  in  chlorosia  and  annmia),  or  theintrodui 
I  to  the  blood  of  sabstaDces  that  prevent  the 
Ltory  changea,  leads  to  the  aocnmulation  of 
nl  suhatances  of  the  natnre  of  ptomaine 


TABLE    CHLORIDE    OF    8ILVEB 
BATTERY. 

JEW  form  of  chloride  of  silver  battery  h 
been  devised  by  Mr.  J.  A.  Barrett,  of  N. 
which  has  many  featurea  to  recommend 
portability  is  a  prime  reonisile, 

bottles  which  hold  the  Hnid  and  inclose  the 
ita  are  of  bard  rubber,  Uin.  long  and  lin.  in 
ter  (see  Pig.)  A  plate  of  hard  rubber  hai 
ta  upper  suiface  tows  of  projecting  studa. 
ponding  to  the  numberof  oolls  of  the  batter}-. 
?  under  side  of  this  plate  are  permanently 
ed  plugs  or  stoppera  of  hard  rubber  which 
the  caps  of  the  battery  cclla.  These  plug! 
lB  mouths  of  the  bottlea  are  provided  with 
ponding  threads,  ao  that  each  botUe  may  be 
y  Borewed  to  its  cap,  or  removed  from  it,  with- 
terfeting  with  the  otben. 

metallio  elenHnU  of  Um  battery  are  zinc  and 
dl  of  dlrar.  Tiaaa  arq  eonneeted  in  order  to 
adl,  lrilii'>  Awm  th*  tatminali  of  the 


'-npUicoogh 


L>nn  of  Jove's  thunderbolts,  or  still  more  . 
ireegular  in  appearance  ;  on  closer  inspection  these 
are  seen  to  consist  usually  uf  straiuhl  lines  which 
suddenly  divc»e  at  an  angle  of  1  llO^  but  lumetimea 
"■"  ire  actually  carved  linps.  The  naual  Ihick- 
f  these  threads  ia  about  jiJoiiin^'but  they  are 
often  much  finer.  It  would  bv  very  interesting  to 
trace  the  changes  that  take  place  in  the  saltdnriDg 
theae  reptacementi,  and  to  endeavour  to  form  an  idea 
of  the  procena  by  which  these  crystals  arc  ailently 
built  up.  The  whole  aubjectoSere  many  pointsoE 
'- -itigation  for  any  ciperimenler, 

cordial  vote  of  thanka,  moved  by  Prof.  C. 

art  and  seconded   by  Mr.  11.  Virtue  Tebbs, 

waa  unanimously  tendered  to  Dr.  Gladiitone  for  i. 

'  oroughly  sociable  and  interesting  evening. 

The  hon.  secretary,  Mr.  A.  W.  Stukcs,  P.C.9., 

inonnced  that  the  next  meeting  of  the  club  will 

take  place  on  Monday  evening,  March  1st,  when 

Mr.  Hen^  Walker,  P.G.B.,  will  entertain  the  club 

and  introduce  the  subject  of  "Coul;  it*  Origin  aqd 

Micruaoopical  Structure." 


1,  it  is  claimed,  place  the  apparatus  above  any 

portable   galvanic    battery  offered    to    the 

electrical  public  and  the  medical  profession.  The 
power  to  furnish  the  required  quantity  of  elec- 
tricity is  stored  op  in  the  stable  and  insolnble  com- 
pound, chloride  of  silver,  and  so  lung  aa  the  small- 
Tat  portion  of  this  remama  upon  the  silver  plate 
he  chem'cal  relation  of  the  elementa  remains  on- 
ihanged,  and  the  electromotive  force  of  the  battery 
ludiminisbed.  Theqoantityandqualityijf  current, 
vhich  the  battery  will  give  after  »U  montha"  or  r 
year's  service  — in  fact,  np  to  the  time  when  th< 
metallic  elements  are  entirely  red  need — are  fount 
to  be  the  same  as  when  the  battery  is  first  used. 


SCIENTIFIC  SOCIETIES. 


WESTSm     HICBOBCOFICAL    CLUB. 

TUB  members  of    this  elnb  and  their  friends 
assembled  on  Monday  week  last  at  17,  Pem- 
bridn-square,  in  response  to  the  kind  invitation  of 
Pru&sor  and  Miss    Gladstone.      Professor  Glad- 
Grow^  of  Crystsjrof  Goid,>Bil' 
Copper.    Tin,    and    other    Metals,"       Beneatfc 
score    of  miorosco^ea,  brought   by  the  memb 
could  be  seen  shooting  out,  as  if  from  >paae,_though 
really  from  a  clear  drop  of  liquid,  brilliant  crystals 
of  solid  metal,  which  grew  and  increased  as  i 
looked  at  them. 

Ur.  Gladstone  gave  a  short  eiplanation  to  I 
following  (effect;  —  All    the    growing  crystahi 

metals  thua  seen  growing  under  thed"" -' 

acopea  are  due  to  the  replacement  of  < 
aaJl  by  another,  which  ia  more  el 
■m.„.  U  .  _i —  ^t  ™,tallic  capper 
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It  will 


with  the  copper,  diaaolving  it  and  at 
same  time  leaving  the  silver  in  a  aolid  form  upon 
the  surface  ot  the  copper.  Upon  the  first  particles 
deposited  will  be  added  fresh  particles  of  silver,  ii 
a  cnstalline  condition,  stretching  far  into  thi 
liquid,  aodgrowing  by  what  must  be  an  electrolytii 
prooesB.  Tliis  silver  will  be  black  or  white  ii 
colonr,  and  it  assumes  the  form  of  moea,  fern 
leaves,  series  of  superposed  honagonal  platee,  o: 
solid  cryatalline  knobs,  according  to  the  strength 
of  the  solution,  in  a  aimilar  manner,  gold,  in  tbi 
tercbloride,  may  be  replaced  by  lino ;  the  golt 
(which  may  be  at  black,  green,  purple,  or  yellon 
colour)  appearing  as  a  compact  metallio  ootgrowth 
branching  out  into  tree-like  fronda.  Tin  is  "  " 
readily  diBplaced   by   lino,  appearing   either 

'  '    '  ■      --   -  — -^ '-- igement  of 

..  .    .,  [ing  tocircuoutances.    Bismuth 

affects  the  form  of  long  black  fringes.  Lead  gives 
the  appearanoe  ot  leafy  branches  of  trees;  thilliu: 
of  a  thicket  of  thocna.  These  forms  can  be  pr 
duced  by  voltaic  decompositiun.and  examples  wei 
ahown  ci  ailver  crystalliaed  upon  a  plate  of  silvi 
from  fused  chloride  of  ailver  by  tbonno-electr 
action.  The  same  kind  of  replacement  must  also 
often  oecoi  in  nature.  Thus,  native  silver  presents 
mn^  the  same  crystalline  aspect  as  in  the 
ffp— f~"*  ■khihited;  bat  it  occnra  sometimes  in 
iim  ■lill>niliii  llii  nails  twisted  in  every  direction. 
bcB  Mtt  W  artificially  prodtioed  by  de- 
dig  Iha  nitnt*   by  inboiide  ot   copper 


readily  diapla. 


LIYEEPDOL    BnCHOSCOPICAL 
SOCIETY. 

"IHE  aecond  ordinary  nicoting  was  held  at  the 
_      Royal  Inatitution,  Colquitt-iitreet,  last  week, 
the  preiiflent,  Rev.  Henry  H.  Higgins,  M.A  ,  in 
-he  chair.     Mr.  Thomas  Uiggin,  F.L.S.,  presented 
3  the  society  his  camera  for  photographing  micro- 
DOpic  objecti,  with  helioetaC  and  other  apparatus, 
DU  explained  his  method  of  naing  them. 
The  paper  of  the  evening  was  read  by  Mr.  Isaac 
C.  Thompson,  P.R.M.a.  (hon.  aec.  of  the  •oc!ety;k 
entitled  "  The  Copepodaof  Liverpool  Bay,oblainrf 
Lg  the  summer  dredging  expeditions."     Mr. 
ipson  commenced   by  eiprosaing  the  debt  of 
gratitude  owed    by    all  local   biologiata   to  Prof. 
Hcrdmanforhissysteaiatio  and  sucBcsaful  attempt 
'-  work   out  and  clasaify  the  marine  life  of  our 
ighbonring  ehorea,  the  firat  report  of  which  waa 
the  press  and  very  ahortlji  to  be  published.    Th« 
ik  of  collecting  and  examining  the  malrrin)  ob- 
tained waa  divided  among  a  conaiderable  nui 


li  fallen  to 
I'a)   lot  to  work  oat  a  class  lar^ 


Mr.  Thump. 


nnmhera  but  very  microaoopioal  in  aiae — the  Cop«- 
poda,  one  of  the  branches  of  the  crtutacea. 
The  specimens  were  obtained  mostly  by  tow-net 
during  the  several  summer  exounions,  thiefly  on 
the  Mvifna^  and  dnring  several  excursions  to  Hilbre 
Island,  and  from  material  collected  by  Prof.  Herd- 
man  at  the  Isle  of  Han.  To  show  the  prufusbn 
of  these  minute  crnstaceans  Uiroughout  the  aeaa, 
Mr.  Thompon  atal«d  that  the  ocean  near  the 
Arctic  regiona  ia  sometimes  fonnd  to  be  of  aa 
almost  red  colour,  from  the  abundance  of  one  larg« 
species  of  Cdpepoda— the  C'o/anua  ^ialna^chicuXt 
which  ia  known  to  oonatitute  an  important  part  of 
the  food  of  the  whale,  and  must  therefore  ex  iat  in 

£r<>digioaa  ooantities.  Indeed  the  presence  of 
opepoda  tJirongboat  the  sea  seecia  almost 
univcraal,  and  they  are  one  of  the  many  forme  of 
life  that  give  rise  to  the  phenomena  of  phosphor- 
cseaee.  They  vary  in  siso  from  l-.luth  to  Jin.  in 
length  in  different  species,  1-IOin.  being  about  the 
average  she,  and  appear  to  be  equally  plentiful  oil 
a  fine  or  alormy  day.  Mr.  Thompson  pro::eodcdl« 
describe  the  means  adopted  for  permanently  pre- 
serving  and  mounting  the  specimens  of  the  variooi 
apecies  obtained,  many  of  which  were  ahown  upon 
the  screen  frocn  carefully-prepared  drawings  by  the 


latter  the  ni 


uetamorphosia  traced  out,  the  ombryolo- 
'pment  throughout  the  Crustacea  being 
cable.    The  paper  concluded  by  oom- 


Uoalc  Stara  Bnter. — Hr.  Jabei  F[;incia,  uf 
Ituchford,  Essex,  has  just  brought  out  a  new  iniuie 
atave  rnlmg  machine,  whioh  is  certainly  an  im- 
provement on  the  old  form  at  pen.  It  consists  of 
a  roller  with  five  ridges,  which  rub  agiiinst  a  pad 
of  felt  saturated  with  ink,  and  tranater  the  ink  to 
<el  which  the  ^  pen"  is  dra>vu.  The 
works  in  both  dirootionB.  and  is  ■■-"-'-.i- 
of  order,  while  the  only  thhi; 


to  get  out  of  order,  while  the  only  thhig  that  wiU 
probably  require  renewal  ia  the  little  bit  of  Celt 
which  iotmi  the  ink  pad.  We  have  tried  thji 
device,  and  fonnd  no  difficulty  in  ruling  mosio 
staves.  It  will,  no  doubt,  anperaodo  the  old  mnaic- 
ruliug  pen. 

Bleotrla  Apparatna  Company  [Limited)  w. 
St.  Qwiign. — In  thia  caao  evidence  waa  given 
recently,  according  to  the  C^y  frtsi  of  Jan.  3?,tiat 
the  defendant,  Hr.  A.  F'  St.  George,  carried  on  hii 
buaineia  as  sa  electrician  at  86,  Chancery-lane,  and 
employed  Uiree  men.  An  order  was  thereopon 
made  tor  committal  to  priaon  for  10  days. 
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large   quantity  of  Sil. 


■ty  0 
[iflen 


THE  ileatfi  U,  aimouiiceil  .it  St.  Gall  of  the 
dlatiuKiiished  naturalUt,  NikoUiiH  Fried- 
Hok  von  Tai&udi,  anthor  of  the  "  Tliierltiben 
der  Alpennelt,"  ab  t^e  age  of  sixty-live. 

Dr.  Oacar  Schmidt,  professoc  of  Zoology  in 
the  Univeraity  of  Strasburg,  died  recently  at 
the  age  of  aiity-two. 

The  firiit  report  on  the  tauaa  of  Liverpool 
Bay  and  neighboQring  seas  will  prolinbly  be 
UHueil  during:  bbe  present  month.  The  papers, 
which  are  written  by  members  of  the  Liverpool 
Marine  Biology  Committee,  will  oconpy  about 
£100  pages,  with  a  map  and  several  plates.  The 
work  is  edited  by  Prof.  Herdman,  D.Sc. 

An  appeal  is  being  mode  to  the  Fellowa  of 
tie  Bojrol  HocJel^  and  otbeT  friendti  of  scienofl 
to  increase  the  capital  of  the  fnnd  which  the 
Society  administers  for  the  benefit  of  soientitic 
men  in  neceeeitoos  ciroomatanoei.  Sir  William 
Armstrong  has  promiBod  a  sum  of  HG.'iUO  on 
certain  conditions,  the  principal  of  which  in 
that  an  equal  amount  is  raised  by  others  who 
are  interested  in  science.  The  fund  at  present 
la  quite  inadequate  to  the  demands  npou  it. 

Prof.D.E.Hi^hes,  as  president  ot  the  Society 
of  Telegraph  £^gineera  and  Electricians,  de- 
livered a  oharaataristJc  address— that  is,  Instead 
of  being  a  rfchaaffe.  it  took  the  form  of  an 
important  contribution  to  science,  nith  the 
Utie  of  "The  Self-Inducrion  of  an  Electric 
Current  in  Relation  to  the  N'ature  and  Form  of 
its  Conductor."  Prof.  Hughej  said  that  ho 
preferred  that  form  in  order  that  the  jncmbers 
might  discuss  the  sabject  and  disctoi<e  any  new 
facta  in  their  possesion.  We  shall  probably 
r«fer  at  length  to  thi«  remarkable  pupei  ;  but, 
meantime,  we  may  mention  that  Prof.  Hughes 
t  solid  rod   of  iron   as    the    worat 


should  have  the  form 


whitefish  ova   and 

.lition.    The   Severn    Fishery    Board  haa  also 
forivariled  conaignraenta  of  ttont  ova,  which, 
being  incubated,  will  beplaoed  in  the  Severn. 
a  American  Government  have  intimated  their 
dinesa  to  send  larger  r^upplies  of  ova  this 
ir  in  oonserinence  of  the  success  which  at- 
tended the  introduction  of  Transatlantic  fish 
lost  year.  The  Marquis  of  I^rnebaa  confltraotad 
special  habitations  in  Scotland  for  the  recep- 
'  m  of  the  whiteSsh,  which  he  is  most  aaiions 
nculimatiso  in  the   waters  of  this  conntry. 
Amongst  the  stock  of  Sntmonidu!  at  Delafonl 
Park  are    the  species  fai-lw,  feri'x,   funtinalii, 
:',  Khagrt,  and  Imlla. 
Paris   the   monicipal  auihoritics  get  rid 
bj  liinefyinc  it  with  rock  salt,  and  as 
the  traffic  ^«  mingled  the  salt  with 
a   army  of  sweeper*  ap- 

eOed  snow  ia  «wept  into 

American  eoientifio  se- 

the  "  bnainess  part  of 

I  provided  with  steam  ooils  at 

which  the  snow   is  ahovolled, 

through 


passible  form  of  lightning  conductor.    If  i 
conductor  is  of  coppor,  it  should  havt 
of  a  ribl)on  ;   if  of  iron,  it  should 


ir  a  wide  ribbon. 


numeronj  stranded  w 

At  a  meeting  of  the  Dundee  Meohanioal 
Society,  Prof,  Ewing,  of  the  University  College 
in  that  city,  eSthibited  the  model  of  the  high- 
speed friction  driving  gear  invented  by  himself 
and  the  late  Prof.  Fleeming^renkin,  which  was 
«hown,at  the  Inventions.  This  gear  gives  great 
range  of  mnltiplioation  or  reduction  of  speed  in 
a  amall  compass.  Mr.  Q.  C.  Douglas,  of  the 
Douglas  Foundry,  also  read  a  paper, on  "The 
Explosion  of  Gases  and  the  Rates  of  Cooling  af 
Various  Miitmres  of  Coal-Oas  and  Air."  Me 
stated  th^t  he  had  obtained  diagrams  with 
ratio?  of  gas  to  air  varying  from  one-tenth  to 
one-thirtieth,  A  two-chamber  eudiometer  was 
used,  the  one  chamber  being  separated  from  the 
other  by  means  of  a  diaphragm  of  oiled  papei 
which  was  broken  through  by  the  explosion  o 
the  ga»  and  aii  in  the  adjacent  chamber,  when 
the  mixture  was  ignited  by  the  electric  spark. 
An  indicator  moved  by  olockwark  at  a  nniform 
spaed  gave  a  diagram  showing  the  rat«  of  cool- 
ing. He  stated  that,  so  far  as  he  know,  he  was 
the  first  who  had  investigated  the  rate  of  cool- 
ing of  such  dilute  ratios. 

At  a  recent  meeting  of  the  Ophthalmol  ogical 
Sodetyattention  was  drawn  to  the  riskof  injnry 
to  health  run  by  workers  with  bianlphide  of 
oarbon,  Mr.  Uarous  Gunn  brought  forward  a 
man  suffering  from  teiic  amblyopia  due  to 
the  action  of  bisulphide  of  carbon,  which  he 
need  in  preparing  oil  from  coker-nuts.  He  had 
worked  at    the  same  occupation  for  fourteen 

Sirs,  but  about  sixteen  months  ago  he  changed 
►icuation,  and  four  months  later  the  symp- 
toms of  illness  began  ;  the  ventilation  of  the 
workshop  was  defective,  and  no  doubt 
cause  of  the  development  of  symptoms, 
was  complete  red-green  blindness,  which  might 
have  been  congenital,  but  protmbly  was  not. 
Jaeger  19  vras  the  smallest  he  could  read. 
there  had  been  do  improvement  even 


LETTERS  TO  THE  EDH 


The  National  Fish  Culture  Association  are 
making  eitenaive  preparations  at  Delaford 
Park  for  receiving  the  fry  which  are  being 
reared  in  great  number?  at  South  Kensington. 
The  &sh  reared  there  last  year  will  soon  be 
ready  for  distribution.'  They  consist  mainly  of 
whitefish  and  t^undry  species  of  Salmonidre, 
The  American  Qovemment  have  jnst  sent  to  the 
National  Fish  Oulture  Association  -'.iwt),000  of 


pear,  and  the  semi- 
learn  that 
London"  pits 
the  bottom,  ii 

d,   bi?iag   rapidly   melted, 
pipc^   into  the  sewers.    It  is 
temporary  does   not   indicate   the  position  of 
those  pii^  with  a  little  more  definitenesB. 

At  the  meeting  of  the  San   Francisco  Micro- 
scopical  Society  on  Jan.   l:),   the   aubject  of 
■■Culture  Methods  Used  in  the  Study  of  Micro- 
organisms," was  introduced  by  Dr.  C.  P.  Bates. 
After    mentioning    the    numerous    fluid   and 
li -fluid   media   employed    in    the    eultun 
.g.,  of  bacteria,  Dr.  Bates  referred  to  their 
[active   merits,  and  expressed  a  preference 
the  method   of   Pasteur  rather   than  for 
the  gelatine  of  Dr.  Koch.    At  the  conclusion  of 
the  discoiirrio.  an  animated  discussion  arose 
to    the    respective    merits    of   the    "gelati 
method"  —  introduced  by  Koch — and  that  of 
Pasteur,  who  still  employs  fluid  media  in  his 
investigations.     The    advantages   claimed  for 
Koch's   method  will    be  explained  and  prac- 
tically demonstrated  at  a  subsequent  meetine 
by  Dr.  Ferrer,  who  has  returned  from  a  aojoum 
among  the  principal  laboratories  of  Europe. 

The  Admiralty  have  introduced  animporiant 
alteration  in  the  Queen's  regnhttion  with 
respect  to  patents  for  inventioiis.  After  oiting 
the  2  Tth  section  of  the  Patent*,  Designs,  and 
Trade  Marks  Act,  ISSii,  their  lordships  order 
that  any  officer  or  subordinate  in  an  administra- 
tive, or  a  manufacturing,  or  an  experimental 
department  under  the  Admiralty,  who  may 
propose  to  take  out  a  patent  for  any  invention, 
shall  first  obtain  the  approval  of  the  Lordx 
Commissioners  of  the  Admiralty,  by  applloation 
through  the  head  of  his  department.  A  oondi- 
tion  of  snch  approval  being  granted  will  be 
that  in  any  settlement  of  the  terms  for  uaa  by, 
or  for,  the  Government  of  any  such  invention  or 
improvement,  regard  ia  to  be  had  by  the  Lordt 
l^ommi.'isioners  to  any  facilities  in  working  out 
ind  perfecting  the  invention  or  improvement, 
which  the  invenWr  may  have  enjoyed  byreason 
of  his  oMcial  position. 

Dr,  Tumlin,  of  Ptagtte,  haa  discovered  that 
rock  crystal  possesses'the  properi^y  of  retaining 
diamagnetisation  whether  the  specimens  abon 
right  or  left-handed  optical  peculiarities.  The 
dependent  only  on  the  axis  of  initial 
magnetisation. 

The  sensophone  is  the  rather  i)eonliar  name 
!  a  new  telegraphic  receiving  indtramsnt,  the 
phone  "  referring  to  the  instrument  commonly 
known  m  a  "  sounder."  The  patents  are  ownei' 
by  the  United  States  Electrical  Company,  Thi 
finger  of  the  receiving  clerk  ia  placed  upon  j 
touch  point,  which  delivers  the  message  in ; 
series  of  light  "  pricks,'*  caused  by  a  vibratin.^ 
needle,  and  identical  with  the  "  taps "  o 
''ticks"  of  the  well-known  sounder.  It  i.~ 
stated  that  experts  with  the  last-named  instru- 
ment prefer  the  sensophone,  as  they  oan  reoeiv  ? 
faster  and  with  more  accuracy  than  they  can 
with  the  sounder.  The  new  instrument  .serve; 
a  double  purpose,  as  it  acts  as  a  sounder  when 
the  finger  is  removed  from  the  touch-point. 
Deaf  mutes  con,  it  is  thought,  be  trained  ' 
work  the  "  sensophone." 


A  NBW  BBKCEOTZNa- 
TBOiraH  —  CAI*BITZ>  AS  AXS 
HBBIBSS  FOB  THB  ASTBOHO 
AUATBU&— POItlSKnra  BOCl 
PBIBH8  —  TSX.ESOOFBS  :  BB 
INO  AND  BBFIiBOnZTO— m. 
IN  SOOIBTT— THB  6tll  STAB  I 
TBAPBZItTK  OF  9  OBIOHIS 
"  JOUBMAL"  OF  THB  BOTAl : 
aOOPIOAL  BOOIBITS'— A  flUZ 
THB  aUEBREST  — BIBLA'S 
AND   THE   AmOBOlCEDA  XBI 

paoToaBAPa  of  satubb. 

[25*30.]  — BVBBTOXE  who  has  em 
meronrv-trongh,  either  to  ooUimat*  ■  t 
r^cmment  with  the  socalled  Buhneabt 
piefle,   or  to  determine    his    nm.iir  point, 

rheir  origin  in  the  tremors  of  the  merci 
iwe.  In  fart,  it  is  weU-nigh  impossible  i 
ihisaimple  piece  of  ap^ratas  in  or  aai 
iir  in  a  neignbonrhood  in  which  any  eit 
lurbanco  or  vibration  whatever  eiii 
I)eoomb«r  number  of  the  "  Bulletin 
[aiqBe"of  the  Paris  Observatorv,  htn< 
tsin*  a  daHTiption  and  illustration,  bv 
-■tfouches,  of  an  entirely  new  form  M 
■Tougb,  devised  and  constmcted  by  V- 
>rhich,  if  it  fulfils  everj-tbing  that  ii  di 
it,  ihoold  remove  all  diffionlty  in  its  em] 
llortainly,  if  the  reflecting  surface  rem 
i|aU  in  the  Paris  Observatory  (sarround! 
la,  with  streets  foil  of  cabs,  omnibuses,  t 
nasonahly  be  expected  to  do  so  ia 
loodit^  in  the  aligntest  degree  likely  lu  b 


M.  G« 


iubjoined  figure- 


pieces,  which,  like  the  silver  coins  of  IdU  wsi„-  . 
will  be  composed  of  900  parts  pure  metal  and  100 
parts  copper. 


Hera  we  have  two  eylindxieal  mea 
differing  slightly  in  diameter,  one  apoD 
bhe  lower,  or  oatside  one.  o  o,  which  ii 
of  the  two,  oantaining  the  supply  ot 
n  n.  Vp  throagh  tbe  middle  of  die 
this  lower  cistern  rises  a  atout  male  uii 
oiis.  On  to  this  xrrewa  the  female 
•oldered  on  to  the  bottoia  of  the  seoooi 
cittern,  i  i.    This  second  cist«m    is    ilu 

~  h  a  little  hole  or  pi|>e.  p,  O-TiU-,  or  a 
ipertore.  When,  ny  turning  the  eista 
screw  ■,  we  csnse  it  to  descend,  the  ai 

ongh  this  loiill  tube,   and  fomu  tht 

Borfsce,  to  which  the  lelesrope  is  direet 
bottom  of  ■  ■-  -*  screw,  ^.  (seen  at  the 
topcomerof  tbe  figure),  answers  as  it 
elosing    the  opening    p.    prevents    «h« 

eLting  into  the  qaicksilveT  in  the 
tween  obserrations.  The  layer  of  M 
introdaeed  bein(  drawn  oB  hy  the  tali 
surface  of  the  trongh.  is  fn*d  &or  •* 
and  ia  said  to  give  tbe  moat  ^ 
Tremon  of  the  groond  are,  H 
pletcly  annulled  bj  thb  balT-flatf 
bolder  toahtab  Alan  "  - 
must  neithvr  wofc  toa  tf 
If  thev  walk  fUfc  «l 
Tert  th'«  two  ttM^M  fa 
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tioni  will  obvi  luily  be  trantmitted,  m  id  the  ord 
tiMij  tona  of  apparatui.  If,  on  the  other  h»id,  tb 
MTCWB  work  tixj  loosely,  ao  u  to  let  ciatem  i  i  flo: 
tnelj  Inoe,  theo  the  moTCmeut'  ot  tJia  grono 
will  ut  np  1  seriea  of  Iouksi  and  ilower  Qudalfttic 
in  a,  and  this,  with  iti  thin  film  of  mercnij,  wi 
be  in  a  state  of  nnttable  eiiuilibrin'n  nnd  run 
the  reflected  ima^o  Co  shift  about, 


■,t  M  ■beene<I  to  afford  t&e  n 


ditioD  of 
feot  reiulta. 

I  have  jntt  come  acroai  a  little  Tolnme  of 
•phenieridea,  which  is  about  as  well  done  and  ua 
nitahle  to  the  purpotes  of  the  onlianry  amatenr 
Bitronomer  aa  anything  that  I  have  ao  Itr 
uen.  It  it  called  the  "  Companion  to  the  Olmrra- 
torv,"  and  hu  been  iaaned  bj  the  editon  of  that_ 
weU-known  lerial,  for  the  canent  yeac.  It  would' 
■eem,  from  a  short  introdurtiun  prcfiied  to  the 
book,  that  hcretoturc  monthly  ephemecidei  hiTC 
appeared  in  the  06/crri»uri/  itself;  hut  that  it 
liaj  been  deemed  Arlvisable  to  collect  them  all  and 
iiine  them  in  advance  in  a  lin^le  volume.  The 
reanl^  oa  I  began  by  aaying,  u  eicellent,  and 
peeollarl;  adapted  to  the  nse  of  every  pusie«>ot  of 
m  teleacope.  Let  me  illustrate  this  by  an  example 
or  two,  taken  absolutely  nt  random.  Fint,  aaj 
p,  S,  Febinary  iL'th.  Againjil  thii  dato  we  find  at 
•  ^aoe  that  it  is  tbe  13id  day  of  the  year ;  that  it 
la  Friday,  that  aa  a  fraction  nf  the  year  it  ia  ■!  150 ; 
tlut  the  ami  acts  at  ah,  Sm.  and  rises  at  19h.  3Um. ; 
that  the  moon  risea  at  I  lb.  14m.  and  souths  at 
eh.  Mm. ;  that  the  Mean  Time  at  Apparent  Noon  ia 
CHi.  14m.  3Ts. ;  and  that  the  Sidereal  Time  at  Mean 
KooniiSlh.ZSm.IiOs.Tlic  whole  of  this  informal  ion 
ii  given  in  one  single  line.  On  the  same  page,  too. 
Wfl  hav«  the  times  of  the  moon'a  phaaea,  and  tbe 
dfttea  when  meteura  and  fireballs  may  he  expected. 

'  This  ezhanatiTc  form  of  calendar  la  followed  by 
«I>heineridea  of  all  the  plonctii  tor  every  tenth  day, 

■  with  notes  of  their  principal  phenomena,  and  the 
timea  of  their  rising,  southing  and  setting.  To 
tmkt  another  illnstialion  from  cbeso.  The  amateur 
hae  been  reading  about  Mercury,  and  wishes  to 
obaerva  Ihat  planet  on  Febioary  20th.  Looking 
though,  at  the  Ephemeris  of  Mercury  against  tlic 
dale  refened  t<>,  we  find  that  he  rises  Ilth.  10m., 
tniulta  Oh.  4m„  aiul  acts  4li.  fiSm.,  and  Chat 
bsno*  he  is,  for  the  ubserver'a  purpose,  in- 
Tialble,  and  ao  on.     There  arc  Ublea  of  occnlCa- 

'.tiona;  of  the  eclipses  of  Jupiter's  Satellites, 
Epbameridos  of  tliu^e  of  Mars,  SaCnrn,  Uranus, 

.and  Neptune  (with  diagrams).  Others  tor  Physi- 
Bal  Observations  of  the  Sun  and  Jupiter,  Mean 
FlMes  of  Variable  Stars  for  18!ilt;,  with  tbe  dates 
of  their  maxima  and  minima  (these  tables  are  very 
oomplete),  lists  of  remarkable  Xebids  and  Clusters, 
1^  Stars  with  rcmack.ible  Upectra,  and  uf  Binary 
Btart;   the  book  concluding  Kith  a  list  of     -- 

^bnndred  noteworthy  Double  KUrs,  Test  Obje 
Ao.    If  I  say  that  the  price  of  all  thia  mais  of 
flonnation   is  one  shilling,   I  do  not  think  tbi.  _ 
Beed  add  mnch  in  just  iti  liit  tun  of  mv  reoommenda- 
tiatt  to  truy  amatenr  observer  tu  buy  it  straight^ 

u  oonnectinn  with  the  paragraph  in  your 
"  Bcientifio  News  "  on  p.  44j,  having  rcfcrcQCC  ' 
Prof.  Lancley's  observations  im  invisi^ile  h( 
speotra,  wnieh,  as  you  state,  wero  only  rendered 
pcMSible  by  the  uaetd  tbe  rook-salt  prisms  prepared 
by  Mr,  Braahear,  I  should  reaUy  like  to  say  half  a 
doien  words  on  the  behaviuur  of  the  last-named 
gontlaman  in  this  matter.  He  has  actually  tnc- 
jaaded  in  polishing  so  deliquescent  a  material  aa 
^ook-salt  in  stich  an  eiqniaite  manner  that  the 
Sbriama  worked  hy  him  out  of  it  show  the  nickel 
Utia  between  the  two  11  sodium  ones  1  His  method 
!■  limplicity  itself,  and  is  just  of  that  oharactei 
offering  the  very  strongest  temptation  to  ita  in- 
'  r  to  keep  it  as,  what  I  fancy  is  called, 
■  •nrrrt..''     n..*   "-  >■ — I.—-  "i-  — • 


jaiabdloid,  and  the  little  one  a  sepni;nl  of  :in 
■llipsoid  of  revolution,  So  ocular  in<(ptctiiin  ^r 
:ven  ordinary  method  of  measurement  would 
enable  yonr  corrcspondenC  to  distingtiij'h  these 
jur^cei  from  spherical  ones ;  bat  frooi  the  latter 
thay  did  differ  in  thv  directions  indicatail.  By  his 
poliahing  with  rouge,  "R.  J.  C.  M."  ha*  sjmnly 
hopelcsaly  destroved  (he  perfect  Srnres  of  his 
mirrora— that's  all,  and  must  Send  them  to  some 
skilled  ta Rector-maker  to  hare  those  (i(;urei  re- 
stored. The  mirrors  of  GregorUna  nri-n't  the 
bowls  of  silver  tablespouua,  to  be  polished  up  in 
the  pantry  1 

Everyone  interested  in  the  progress  of  nstronnrny 
this  eounCry  will  leam  with  nnalloyed  satiBCnc- 
faction  from  vour  "Scientifio  Note*,'  on  ji,  lii". 
has  been  re-ilected  as  hpecial 
Liverpool  Astronomical  Sieicty  ; 
albeit,  the  addendum  to  sach  onnonncemtnt  will 
et  a  good  man*  people  asking  what  on  earth  in 
The  Sojietv  of  Scien?e,  Letters,  and  Art  of 
London"?  The  aas.iciation  with  thia  very  pre- 
entiouB  title  in  not  bo  be  found  in  the  eihauntive 
isC  published  in  "Whitaker's  Almanaek,'  and  it 
■nther  looks  as  though  it  wers  trying  W  mmfersimie 
ricarions  honour  on  itself  by  proffering  bul]Ii  us  it 
nn  offer  to  a  man  like  Mr,  Gspin. 

With  reference  to  what  Mr,  Numsen  says  (letter 
!5305)  on  p.  4<;U  regaidin;  the  diflScnlty      '  ■  ■-  '  - 


4>tnde  1 


But  Mr.  Brasht . 

I,  whoso  sole  idea  is  to  make  every  i 

'  of  his  own  technical  knowledge. 

_    ..  __: whose  first  thought 


lUar 


Sim  turtherBnae,    and 
iritole  of  the  details  uf  his  pruceas  ti 
' AMBoiatioa  for  the  Advancement  of 
bwwfitid  anybody  and  everybody 

hw  ao  splendidly  saoveeded.    Would  t^t  we  had 

m  little  more  of  auch  personal  disintcrestedr ' 

■obotifie  leal  on  this  side  of  the  Atlanti.. 

'then,  I  faar,  some  of  our  " sbopticians "  might 
'  infler.    (See  pace  4n4). 


«inK  the  tvletoape  t 
ne  that  internal  n 


Ddnoe  the  aSMt  oomtdalned  of. 

-.   ...     m  Instanea  of  taitvnal  leflaotioa 

;b  ths  eaia  of  an  oriiauj  fonF-loit  tnnttrial 


'■mtitlMt,  althoiuh  it  k  <u  frna  tmwaui 
z-1m  MOKjIagjiSkf  at  »  "^wrt"— In  t 


iring  upon  c 


itb  what  Mr.  Kadler  says  alrfnt  the 
„_,  ._  _  1  thfi  ub^eriationsof  star  col-.uni  by 
the  older  observers  were  often  made,  it  must  be 
ijointcd  out  that  though  very  important  in  ita 
crtain  alleged  casrs'  of  variation, 

relevant   hero,   where  the  iiuea- 

whethei  two  stars  have  been  rec^<rded 

iiecn  of  certain  definite  colours  which 

they   have   not  now,  but  aa  tu  whctbur  two  stars 

which  are  aow  diverse  were  at  oni':  time  identical. 

rimvth  and  Struvc  maJtc  the  stars  th^-  »an:e.  Webb 

uniT  others  make   them   dillcrcnl :  hence  the  sua- 

ciun  of  variability.    Mi.   Sadler's  left-ience  M 

e  instances  which,  in  the  "EJI."  for  Sot.  lb. 

7S,  he  gave  of  oecaaiona  when  the  same  stars  had 

nn  recorded  at  precisely  the  same  date  as  being 

of  different  tints,  is  hardly  celcvaut  to  the  observa- 

ions  of  S7  AmiilK  whicli  he  quotes,  or  which  are 

-ivea  in  \Velib,  for  the  date  of  nu  single  one  is 

tiBctb'  li^"  »>™e  I"  ^^^  1^^  "^  auyotliL-r  in  the 

iHt.  The  meaning  of  thcoliwtvations  can  !;«  better 

,een  by  tabulating  them  in  order  uf  date,  but  with- 

>ut  reference  tu  the  precise  hue  recorded. 


.tlye 


g  the  .nth 


of  9  Ori< 

iting  if  I  say  that  I  can  entirclv  corrfil.urale  his 
.atoment  as  to  the  faintness  of  tbia  object  during 
the  presentapiwrition  of  Orion,  Itiamuchtiilie  dc- 
'  cd  that  rigidly  accurate  photometrical  measures 
ould  be  obtained  of  the  6th  and  Gth  stars  in  this 
—teriam,  and  repeated  at  inter vala  ;  in  order  that 
their  periods  uf  (unquestionable)  variability  may 
be    determined.      They    have    both  pretty    iung 

"remising  that  I  spoke  of  the  "Hemiui/lv  ined- 
ible delay"  in  the  appearance  of  the  titlc-pncc 

index  of  the  volume  of  the  J.mr^l  of  the 

Royal  Microaoopical  Society,  which  was  completed 
last  December  1  would  venture  to  remark,  in 
connection  with  letter  afiSLH)  (p.  474)  that  "Ouc 
who  Knows  "  would  have  made  a  much  mure  tetl- 
f  had  he  jnstified  his  title 
and  given  us  the  real  reason  for  such  delay,  than 
by  the  somewhat  clerfiantino  ''  chaff  "  in  which  he 
'  idulgcs.  WhenFellowsof  theRjk.S-havchadoc- 
laion  to  complain  of  the  needless  delay  in  the  issuing 
of  the  J/oiil*V  .Ywi«i,  they  have  had,  at  »ll  eviiils, 
)bjcctive  reason  (jiionmin  ro(M(),  given  for 
teness  of  their  appearance,  auch  as  that  the 
n  were  behindhand  :  that  some  F.lt.lS.who 
■nt  in  a  mathematical  paper  was  much  tuo 
great  a  man  to  trouble  about  correcting  his  proipf 
mtime— and  so  on,  and  BO  forth,    gu  far,  however. 

"0.  W.  K.")  that  the  compositon  "may  have" 
Btraek,  that  the  acting  editor  '-mayha,ve"  gone 
to  Roahervills  Gardens  to  see  the  bear,  or  that  the 
secretary's  clerk  "may  have"  been  occi^iied  in 
clearing  the  anow  out  of  the  quadrangle  in  Bur- 
lington House  when  he  ought  to  have  been  ad- 
dressing the  wrappers  to  the  Fellows.  If  Uiere  ia 
any  good  reason  why  the  Fellows  uf  the  Hi 
Miorosoopiosl  Society  should  n(- ■■  '-  ' 


CJuery  58744  (p.  473)  ia  not  quite  10  intelligible 
s  it,  preferably,  might  be.  

Query  ri8785  (p.  480),  can  scarcely  be  fiUtly  an 
wered  in  a  paragraph  ;  but  I  may  shortly  say  thai 
[0  ubaervatiuns  have  been  recorded  of  the  BJela 
■jiniBt  Meteors  prior  to  1872:  but  that  when  it  wa. 
tred  that  the  comet  had  been  disintegrated 


justifled  by  the  result.  Presumably, "  L. 
that  astronomers  altogether  dispnte 
shower  seen  by  Pogaon  had  anything  i 
BieU'a  Cumet  at  all. 

In  reply  to  Mr,  Penessy  (q^uery  6»8t«,  p 
photognph  of  SaCnm  cxhibiled  at  the  lu 
of  die  Royal  Astronomical  Society,  was 
meniaed  paper-print  from  aglaas  negative  enl.irged 
from  the  original.  Tbe  ball  of  the  planet  wio.,  I 
shonld  think,  scarcely  an  eighth  of  an  inch  in 
diametn.  Yet  the  detail  was  marvellou  a,  NuUbly 
was  the  Polar  capping  more  diatinoUy  ^uwn  than 
it  la  niBallj  seen  in  am  teleaoopo  whatever.  It 
ma  taken  W  the  MM.  Hsnry,  with  the  t»iu.  pho- 
tagnpUa  ot^Mtlve  of  the  Pari*  ObserratDr^ . 

"  "    ~       -  -    .  .     .  g^oiety. 

■7  Aavn^-B  * 


*lit?'-; 


Obaervationb. 


I7S1      'Stars almost  idcn- 


'ints  entirely  dif-|l 
Itars  almost  idciiJiXTS 


O'j-e 


tii'.lin  SLirs  identical 
171      .Star!  different 


In  this  table  are  indnded   all  the  iibservati«ni' 

ven  in  Webb,  and  bv  Mr.  Radlet.  aa  well  as  Mr. 

rankt'.    It  will  be    seen  Ihut   the   niti.;i,-j.  n  vt 

variability  is  quite  welt  enough  fitunded  fi'r  th« 

■    ■    ' actheo'J         *         -"'     ' 

crtain  ing  ii 
It  will  bo  noticed  that  e< 
observations  almost  suggest  that  the  period  is  but 
short,  and  as  tlic  di&errnt  accouiita  of  the  colour  of 
the  larger  star  do  not  differ  bo  very  widely,  when 
foil  allowanec  ia  made  for  i>cr«iiuil  sjid  in-stru- 
inenbal  equation,  it  may  bo  surmised  chat  the 
variatian.  if  exuCent,  consists  in  the  change  i>f  the 
smaller  star  from  whitish  to  lilac  or  blui!.ii.  This 
ohicct.  and  others  jiresenting  siuuljr  plieniuncna. 
will  lie  found  well  worthy  of  observation,  ffjicci- 
fllly  by  those  who  do  «W  think  Hnylhiu^  celestial  un- 
worthy notice  unless  it  be  a  "  duuMe '  whivh  needa 
on  IMin.  to  divide  it,  or  a  com,i  whlcli  r..-|nires  well- 


it  would 


With  rcferi'uce  to  Mr.  Sadler's  tugctitiuns  as  t 
pohsible  realms  why  Beirfcl  did  not  li.i-rvt  B  4i; 
(/or.  fit.)  1  would  liV  to  ask  two  quH-liunF— firs: 
did  ResEel  observe  each  rogiun  only  i^ncrl'  r.ni 
second,  as  to  Hr.  Sadler's  second  snggetliun,  lii 
Besscl,  or  iloei  anyone,  amuke  a  pipe  with  his 
VI  the  telescope?  For  itsooms  to  me  that  it 
nut  teiid  tu  the  improvement  either  of  the  .)lp''er7a- 
liiio  or  of  the  instrument,  and  would  be  di.:'ide>Jly 
ineunvenient.  Aa  tit  Mi.  Sadlcr'a  reiniuk  that  be 
doG><  not  know  whether  Bcseel  was  coloui-blind  ti> 
r(xl,  be  could  not  have  been  so  in  the  sense  that  hr 
<'uuld  not  distingnii-h  red,  for  in  Birmindi^^m  ii  is 
distinctly  said,  under  So.  277  (p.  >iW).  '-Br-^el.  in 
IsiS,  first  remarked  the  striking  colour  'd  this 
ttat.  My  meaning  in  saying  that  I  thoU(!ht 
HesBcl  paid  attention  t«  rod  atars  was  mainly  this : 
that,  at  the  time  when  be  observed,  but  little 
attention  aecma  to  iiavc  been  in  general  given  to 
them,  and  that  notice  at  aU  migliC  therefore  be 
held  to  imply  special  obseri'ation.  Aa  tn  Mr. 
Hadler'a  rrferonee  to  Karl  von  Littruw.  d.ie?  he 
mean  that  that  astronomer  saw  Vega  red,  or  saw 
,\riiarcs  bluisli-whitci"  It  would  be  verv  inter- 
esting to  know. 

S'jmc  remarks  have  been  made  in  recent  numbers 
of  the  "E.  II,"  aa  to  .the  imsaibilicy  "i  -eeing 
Cajsini's  division  in  Snlum'i'  rin^  with  -in.  <H 
aperture,  and  one  corresiionilent  hai  said.  "  I  stick 
to  the  imagination  being  required  as  well.'  In 
this  connection.  I  would  refer  t"  an  obfervation 
given  on  p.  IB  of  Tramarliom  So.  i  of  the  Liver- 
pool Astronomical  Society,  ami  mode  March  ii. 
IBSl.  1  can  assure  your  sceirtical  coms^-  .udcnt 
that  in  this  case  there  was  no  "imagination  at 
work,  only  a  fine  o«.  andaplendiddi-hnitiou.  How- 
ever, in  saoit  ot  theae  cases  it  may  be  ob-erved 
that  the  aoaplies  reacmble  those  who  say  ihn'.  the 

•      ,  ottfae  dark  aideof  VeniiKhaano 

they  art  pecaona  who  have  not 
_  M  the  thing  fur  themselves,  and 
mfclni  inie  that  no  one   elac  '•^■i  have 

llifai  ol  "CoTiigenda  in  Ccle-tJal<Ob- 
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yets."  [iLiblliiim]  by  Mr.  8»dlor  mnd  "  SttlU,"  in 
thonumlwri  for  J«n.  8  and  Ifi  rBapcotiTely,  nrs 
buth  jnbirealin);  iinil  ralaibld.  Cittiiiii  of  thr 
Darrrnliani  inoludud  in  Mr.  (fndlflr'i  list,  bnwerer 
«ie  of  *atih  ■  ohknottr  u  to  siaite  a  dekire  U. 
knnw  the  antboritf  uiinn  vhiflh  thiv  arc  mndr,  for 
th>r  lunouDt  tn  an  altontion  in  the  text  of  th« 
irork.  Of  soane,  in  tuoh  malteM  an  position 
BogU*,  dintiniim,  and  tinlilar  dstailB,  correctioni 
Wailo  bv  Mr.  Sudlor  vill  be  accepted  unqoettioQ- 
ingly ;  bnt  the  oaie  ie  tnthm  different  when  the 
text  of  the  book  ii  interfered  with.  When  we  *re 
told  to  dele  from  tho  acoooat  of  Bii  A.Ddroniedie 
then  word*,  "more  clearly  deduced  in  this  caje 
from  'oommon  proper  mouon'  through  space/'  we 
we  inalinrd  to  incjuire  it  the  ooireotion  ia  made 
hj  Mr.  S»dUr  in  virtno  of  hi»  enperior  fcoowledge, 
or  becBQiw  he  hu  ueeaa  to  Mr.  Webb's  M88. 
Then,  from  the  nolioo  of  »)  Leporia,  we  u«  to  Mt 
We  word«"Moal  rapid  Wo.  Fi. '  Sanand  Plaurrr 
why   ao?    The   moat  important    imtancea,  how- 


»™.  ...  ™i-  ^^ua-a  of  Iho  Debiliaaima,  of  «1 
Cvga'i,  ami  of  H  32  Aadramedc,  As  lu  the  fint 
m  theip,  li  tho  ilatement  itiacDarate,  that  the 
■tan  TSceiTod  that  niuna  from  H?  Dut  evpn 
If  it  be  lo,  why  ia  the  note  giring  Webb'a 
CKplanation  of  the  name,  to  be  dtlrlfl  t  la  it 
*n  inaccurate  eiplanation ?  Then  at  to  III  Cygni, 
«hy>hould  the  italemeat,  "but  pobably  exiati 
tt  the  binary  oharaoter  of  that  objeot,  be  omitted  ? 
Ai  lo  the  ourreotion  to  the  acaonnt  of  M  Z1  Andro- 
tnedie,  there  ia  eurely  aomothing  wrong,  for  this  ii 
what  the  einrectiun  would  turn  the  toit  inlo; 
-  NT  (11  K)  U  in  the  >.ime  Guld  with  a  low  power  j 
amall  bnt  bright;  and  Boffhiun's  9in.  {With)." 
Sunly,  tjiia  ia  aomeUiinK  like  nonaenae,  and,  thvce- 
Fore,  Hol  an  improvement.  A  little  information  aa 
t«  the  unmy  of  important  oorreotiona,  when  (he 
WorkcoiTvctedin  a  st.mdard  authority,  ia  advisable. 
S.  Hoitluid  BalTd  Oemmlll. 


.l'.]- 


ABTSONOMICAI.. 

O  innch  hai  been  written  concerning 
3in.  or  to  of  apejtore,  that  almost 
about  theii  perfurmaace 
••-'    ■    am    tempted   to 


everything  of  ,intei 
■nut   hare   been   aaid; 

tnepau  on  ■  little  of    "our"  *aliiable  -,. ^- 

■JTo  a  ahnrt  aeomnt  of  my  eiporienee  with  a  Slin. 
Wny,  na  pouibly  it  may  bo  of  nw  to  (ome  of  our 
JODDj^r  aabacribcra,  who  generally  aequire  inntrn- 
Kents  of  uioHt  thia  aiic.  Saturn  has  been  specially 
plaeed  Intely.  and  baa,  of  Duorae  claimed  a  large 
~*^  '  attention,  and  in  apila  of  indifferei 
■  —.k..  it  i,  Burpriaing  hoi "-  -*— - 


-- .- „—    detail 

Caumi'a  dlviaion  ia   nne- 
~  the  aSadow  of  pTnnet 


isf,: 


*b*erving  wi 
lui  bef  n  lirongbt 
rally  well  aeen  all 

and  toK-Mame  tbey  afel)  the  delicats  shading*.  _ 
Irely  shown,  and  onoe  or  twice  the  '■  crape 
ring"  (whioh,  of  coune  Ii  eaailj  seen  where  it 
•Totae*  th.-  diao)  baa  joat  been  riaible  in  the  aniie. 
Of  satellitee.  my  means  at  identification  are  in- 
aideqnale  tor  exaotoen.  bnt  am  sore  of  three,  la 
donble-atir  Dbsemtioa,  mncfa  tbat  ii  of  great  in - 
toreit  may  be  ■ocomplished,  proriding  a  little 
patience  iaexeraiied,  and  good  opportunities  made 
the  mo(t  of.  For  inatanoe,  I  have  nicely  divided 
C  Drsir.  i  Leonis,  ft!  Orionia,  and  w  (Pi)  Aquilie. 
«ad  hate  diitinctly  elongated  i  Arietia.  the  dose 


.    On  o 


a  the 


-,,--  -1  joat  diacemiblt.  - 
bebeve :  but  ahoald  like  some  conflrmatioo  of  Ibis : 
it  appeared  bright  and  el,i*e  due  N.  Amongst 
Triples,  >  C^atio.  and  i  Orionia  are  beaatifully 
».hown.  and  the  faint  oomponcnt  of  X  Orionis  just 
aeen  on  a  fine  night  (aboal  the  minimnm  of  riat- 
bility  in  my  telesoope).  Some  multiple  stars  come 
■  am  rery  finely,  and  I  cannot  mention  a  better 
example  than  that  iplcadid  gronp  ir  Orionis. 
With  a  medinm  power  (say  100)  ten  ttan  are 
rfjtown  (eight  well  wen  and  two  with  averted 
wisiiin^.  and  the  eoloni*  of  aome  are  strikinglT  dis- 
■  "-  Theta  Orionia  only  fonr  stars  'bare 
certainly  riiible ;  bnt  sometimei  I 
a  fifth  near  the  biigbteit  of  the 
Jy  object  -  glass  is  a  credit  to 
and  I  am  justly  prand  of  it ;  bat 
!'  seem  almost  lo  break  down,  when 
tried  upon  Tenns  against  a  dark  sky,  showing 
•a  almost  gorgenna  amoant  of  ~  onUtanding^ 
violet ;  bnt  moat  glassea  t  hare  tried  do  tbe  ume. 
Isthi^lhe  eiperieaeeof  othersl-'  This  letter  is 
■tlreaily  uv  long :  bal  I  must  just  sat  that,  like 
most  xudenta  of  the  bearena,  I  conluinally  long 
for  "m.ire  light."  and  think  of  going  in  for  a  Klin. 
Calver  some  day.  Would  some  of  onr  oUiging 
cvrreapondenta  kindly  *aj  if  this  wonid  be  a 
narkol  improvomenl  on  a  afin.  refnctor  ?  Twire 
lately  I  have  been  told  (by  men  who  know  some- 
thing of  ibeM  mailers),  that,  in  eotueqaence  of 
«lT.T..in  glas«  minors  tnming  ont  disappointing, 
tbe^  it  a  tendency  to  rerert  to  meal ',  I  cannot 
tbinkihit;  bnt  ihonld  like  to  bear  if  there  is  a 
narlrns  .if  truth  aronod  wbieh  the  idea  mar  have 
grown  ?  W.  ».  " 

Manrtoa,  WoioMter,  Feb.  L 


it    doe. 


BQUATORIAI.   UOUNTINO,  Ac. 

[3a»3S.]— Je  mo  permet  d'appeler  votre  atl 
tion  sur  one  nuuvelle  oooftruction  do  mont 
Equatorial,  imagini^e  par  M.  Gustive  Hermite 
[voir  LAitroniimit,  revoe  mensnelie,  pnblii^i 
k  Paris  par  M.  C.  Flammarion,  lOS-l,  pages  384- 
3S7]  et  snr  lea  miroirs  en  branse  phoapborique  dt 
H.  Safarik  (k  Prague),  converts  dune  oonohe 
d'argent  ou  da  pnlLuliam  par  dea  procedes  bydro- 
electriqnea  (voir  VienfljaKTuchri/t  dtr  Ailro- 
numuchin  GaelKkaft,  Leipiig,  188.1,  1.  3«— 
248,  et  1886,  139).  Ne  sera-t-il  pas  plus  avant  a 
gent  de  ramplaoec  les  miroira  plans  en  verre 
argenti'  par  de  miroira  plans  ds  M,  Safarik  on 
brume  phosphorique  converts  d'argent  ou  de 
palladinm.  et  de  aeparer  de  la  lunette  les  deax 
miroirs  plans,  qui  lormeront  alora  nn  appareil 
aideroatatic,  place'  a  qoelaue  diatanoe  de  la  lunette 
diilgi<e  vers  le  piile  nord?  Comment  pourra-t-on 
eviter  lee  iDoODT^nientH  de  la  rotation  dea  images 
autonr  de  I'aie  opttqne  dans  le  champs  de  1 
lunette  fixe  (voir  BrUnnuw,  "  Astronomi 
Pratiqne,"  edition  Fran^aise,  pnblie'e  par  C.  Andn 
lB73,'pagca  3011,  B07;  la  rotation  de  la lonette 
autour  ds  I'aie  optique  [oomme  dans  le  "sidoro- 
atatic  telescope"  de  H.  H.  Ombb  et  lea  helio- 
metres  nouveaui  de  M.  Repsold]  doit  jltre  evit^, 
parcequ'clle  nugmente  e^cessivement  lei  prix  des 
instrnmenta)  ? 

II  me    psiuit   que  les  grands    ava-.tages  de  la 
Donture.  imagini'e  par  U.  Hermite,  et  dea  miroirs 

fiprofondi.  Les  lecti^ure  de  EXi;l]f;H  MiSckaMC 
•    ill    piu  Ic  plaibir    de  rtocVoir  qciolques 


yei^en 


Veuilloi  BgrA  , 
>entimentB  les  plan  distiogn^e. 
Russie,  a  Smolensk,  Jan.  21.  Orlnenka. 


[S.iM.!.]  — Havinc  watched  with  great  interest 
LC  JtsGoaaion  which  ia  going  on  in  these  pages  on 
the  above  subject.  1  ahould  like  to  relate  my  ei- 
perieoce  of  the  Ameriesn  organ.  Some  lii  years 
ago  I  determined  to  purchase  one,  and  for  about  a 
~iontfa  viaited  the  varioua  agents  to  choose  a  de- 
Irablo  inttrument.  After  trying  aome  acorea  of 
rgans  by  all  the  well-known  makers,  I  happened 
1  hit  on  one  made  by  Hunt  and  O.,  of  Boston, 
VS..  which,  I  believe,  was  a  sample  inatrnment, 
id  for  which  I  paid  t^l.  The  beanty  and  sweet- 
«s  of  its  tone  and  the  perfect  action  struck  me 
once,  and  1  have  never  regretted  my  bargain,  for 

It  has  nine   stops,  inclnding  a  remarkably  good 

diapason,  and  two  knee-swells.     Its  action  now  is 

~~  good  as  when  I  first  bonuht  it,  although  it  is 

.  iBtnntly     plnyed      upon.    Personally,    I    know 

nothing  of  the  manafaccarera,  and  hare  not  since 

-me  BCTMS  an  inatrument  made  by  them. 

With  regani  to  eipression,  I  am  quite  certain  aa 

aeh.    if  not    more,    can    be   pnidaced  from   an 

merican  organ  if  properly  mantpnlated  than  from 


certain  nttaebment  i 

to  understand  it.  sn 
•jmpathiea  like  an  old  friend. 


ninitni 


0.  t.  a.  T. 


[!533o.]— SuBELT  tilings  that  differ  widely  are 
eonfoonded  when  the  "occbealral  or^an  "  of  Mason 
and  Hamlin  is  put  in  compallsOD  with  the 
American  o^ani %y  the  same  Sim.  SuMrb  as  itii. 
=n  principle  it  no  way  dlflen  from  the  Muatel ;  the 
eUils  no  doubt  do.  bot  its  price  nukes  it  again  a 
rhite  elephant.  I  don't  think  for  a  moment  that 
C.  S."  would,  on  matnre  thought,  say  that  the 
American  organ  wu  without  eipr»tion.  The 
sccentoaled  exptesaii^  of  the  Mustel  it  has  not. 
nor.  al  far  IS  1  know,  claims  it :  but  I  can  say  tMi, 
that  when  1  thought  the  automatic  swell  was  on. 
ira  weredeceircd.  and  I  got  a  Tery  excellent 
ssion  witboat    it,   alibongh  it  ia  ao  added 


le  praises  an  instra- 
nent  that  is  independent  of  all  praise.  It  has 
nined  the  Inventions  Gold  Medal,  and  so  have 
Mason  and  Hamlin  fnr  a  repcesentative  cnlleetion. 
Lud  rompariion  with  others  not  so  honoured 
^ougb  they  competed  at  their  verv  beat  Is  is- 
Tidiout.  Sucnss  always  brings  tliat  kind  of 
thing.  Some  of  tlie  maken  say  they  eui  put  locth 
ae  good.    Let  them, 

~  Anrpil  palmum  gat  aicrvil  "  is  fair  fidd  and 
no  detraction.  Mason  and  Hamlin  stand  od  their 
own  iooonteMable  and  oncontestcd  merit ;  they 
wonld  T*fiB«  to  be  beaten  even  by  the  eom- 
blncd  talent  of  all  the  invenlon ;    bat  then  my 


opinion  ia  only  that  of  an  "  average  i 
hapB  below  it.  I  would  not  be  saiii& 
catalogue  description,  much  lesa  a  £2t  u 
cupboard  included  ;  nor  do  I  swalloi 
loBuea  aaj,  nor  degrade  anything  bm 
compsrison.  1  thonght  op  to  this  tba 
soul  was  priceJess,  and  beycod  any  b 
himself  could  m&ke  ;  bot  an  appraisen 
than  iSl  ia  scorning  hi*  birthright,  ai^ 
thing  he  prodnoes  flrorlh  more  than  hi 
ted  to  be  that  tho  m&acnliiie  waa  mo 
lan  the  feminine,  nnd  tba  feminiui 
Butor ;  but  it  ia  reversed.  In  Switie 
ly  "the  heo  is,  of  the  two,  the  best  I 
lat  won't  do  here  where  the  oock  is  a 
]t  withstand  lag  the  »Tor»ge,  on*  cock 
i  another,  though    companionihip   is 

Henry  TTnaber,  BJL-,1S.B., 

THE  DmaiOH  PLATE,  I 

[2i33t;.]— "  O.    V.-a"    objection    to  n 

mandrel  it  not  tno  deep,  the  aqiure  or  as 

llifying  it ;  that   is  the  plan  I  shoold 

If.     I  hope  this  aboat   the    division 

further  intoreat  him  and  others,  aa  I  thi 

tolerably  well  worked  out  the  mulUplyi 

The  index  he  mentians  is  practically  i 
my  first  plate  ;  but  the  original  idea  w 
was  that  the  circtea  could  be  used  to  m: 

lOther.  BO  long  as  they  do  not  divide  oi 

hen  the  multiplication  is  already  dune, 

innld  never  be  the  case. 
The  capacity   of    tnnltiplication  may 

ated  br  a  plate  of  7  circltw,  nnmben 
_.3lBS,  whioh  will  cut  a  wheel  of  S.tiiS,*!' 
any  number  that  will  evenly  divide  it 
dividing  one  segment  in  each  circle 
lers  the  capacity  is  eqaared.  IS:l  hi 
_  „_iimnm  of  aome  74  billions  odd,  a 
likely  to  be  required,  and   that  would 

pod  oll-roonil  piste  would  be  osi 
.  id  17and  II',  onesegment  each  snb- 
their  own  nnmber,  and  with  two  pawls 
abotit  a  tangent  from  the  one  tiaiu< 
standing  over  the  plate,  the  bolea  in  bnil 
and  cities  starting  from  one  radina.  5cr 

Sear  by  fives  from  pinion  to  1 10,  and  I 
-IK),  with  the  odd  fives  1S5,  Ifio,  173.  1 
cut;  if  fives  lo  160  are  wanted,  two  ei. 
and  39  are  required,  and  two  ae^nieDl' 
require  subdividing  into  S5,  or  ISJ  ear 
ll.^2i(seg.of  ij")  X  5=  135.  sax  5. 
In  the  first  century  there  are  only  s-.r 
wheels  that  cannot  be  cut,  not  eonnlJE; 
taller  numbers.  Tbejftre: — S3.  SV. 
I  X  !  =  4e).  47,  53  (»  X  9  =  bi  . 
-SSk  B),  71, 73  (74  =  87  w  2),  79  {ii  = 
"3  (86  =  49  x  !)  (87  =  29  X  3).  89  (92 
93  =  31  X  S)  (91  =  47  X  2).  97.  If  an 
.umbers  are  speciaUr  wanted  they  can  b 
.  oitcle.  A  very  la- 
century  can  be  cat,  ni 


17,19  may  be  omitted,   tedoc     _ 

ate  by   47.  or  to  lb6.     Without  an  ft 

tmbei  of  holes,  one  of  theae  plate*  migi 

practically  complete  dlTiding    engini 

very  large  nnmben  were  required^  a   pa 

' onvenient  to  each  oircle.    Aa  an  inau 

boles  that  are  required,  and  of  tl 
:ency  to  increase  as  the  nnmber  m 
le  Js  alhjrded  by  100  =  10  <  Iv  * 
176  =  T  K  5  X  S  =  ic  holes,  one  h 
>r   f  being  comOoB  to  both    circle 

Sime  of  onr  experts  would  be  g'.n: 
jold  describe  aa  "O.  V."  desires,  a^.i 
pt  to  keep  the  knowledge  t^  themse'v. 
>nld,  unless  they  ooold  afford  to  di3 
slue.  I  once  desiribed  a  method  of  ta 
ice  sent  a  sketch  of  a  rireijar  cutter  ch 
I  mvself  to  be  correct  as  far  as   the  c:ii 


rsi": 


WOaKIHO     PSSFECT     I>I.ANSG 
IHQ  PITCH  FACaT»— TSAS 

riAi:.]  — I  SOTICEthai  Mr.  W:^^  :. 
lirii.  cnticisiog  mv  method    ■. :    -rtkr* 

e  totallv  wmng  in  theory." 

As  I  did  noi  give  the  the>>TT  w-iea  I 
mymethnl  1  do  so  now.     Tb-*       aiiHh 

B«e  the  working  to  be  coodsrted  \m 

Oiameter  of  glass  diwa.*ia- :    1  i  i  !■!>■  t 
lUo.:  length  of  stroke.  Itn.:  and  Ito  ■ 
the  riasB  discs  to  be  gonj  cnrmrh  ta^^ 
bands  of  eolunr  sU  »rer  the  tta^ 
togethet.    >'ow,  «•  poUik  4^m 
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^.  1 )  tot  S  boon  »ah ;  by  thii  time,  oviiu  to 
tie  r^pUn  motion  of  the  poligher  uid  gliHdiH, 
U  the  iire^nlaTitiea  will  luve  diwpps&rsd,  and 
Iw  mrfacei  of  tli«  diioa  trill  bar*  aunnied  u 
raat  m  concavity  u  the  diunetar  of  polliher  ud 
kg  lengtk  sf  Ae  liroke  naed  vonld  produce.  '  ' 
lie  lioei  S  R  V  repr«aent  the  concsTe  mi 
lodnced  (ae*  Fig.  1) ;  now  lengthen  itroke,  toA 
oliih  cash  duo  for  one  boor.  The  inon  ' 
ngtb  of  itiohe  vill  have  produDcd  iti  partioi 

one,  wUok  will  b«  ihallower  than  ths  Snt  < 

Uioube  prored  Ij;  teatiug  the  diaoi  ti^ther 
*•■  tke  oonoentnc  ringi  of  eoloar  will  be  fonnd 
1  be  broader  than  fomerlj.  Let  the  linu  S  T  T 
ipraieut  the  aoncarity  now  prodoced.  B;  le- 
Mtinf  the  pAoeai,  it  ii  obTiooi  that  the  lines 
T  V  oan  be  brought  eqnal  diatanses  noanr  eaoh 


F-  I  a 

A  5 

\~ — 1 


n  perfect  a 


hec,  until  they  coinoide  and  are  i 
ot.  Whan  two  diaoi  worked  by  thi 
e  paralld  bandi,  it  will  be  foand  on  teatingthen 
ith  a  perfect  plane  that  they  are  either  perfect, 
M>  nearly  perfeot  that  a  few  nUDDtM*  work  will 
t  them  right.  Of  oontw,  if  three  diaca 
irked  and  all  ahow  the  parallel  banda,  all 
rf eet,  Howevei  defective  the  prooeia  may  bi  _ 
Bory,  it  anawera  admirably  in  praotioe.  A  abort 
jie  ago  I  worked  a  Sin.  plane  on  this  principle, 
aeinrface  waa  ao  oonvei  to  begin  with,thatit 
ily  showed  a  ring  of  colonr  about  Jin.  in  dia- 
eter  in  the  centre  when  teitod.  It  took  twel< 
inra  to  work  down  this  hill  into  a  plain;  bnt  i 
a  end  ot  that  time  it  showed  the  parallel  band 


*■  /    C.J. 


m 


caae.    The  discs,  i 


lii  ia,  of  concse,  a 

sin  with,  onght  to  show  ooloni „„,_ 

OowbentcBted.  I  hope  Mr.  Wigmoe  will  try  this 
Bthod  and  report  the  results.  I  bare  been  more  ma- 
•rial  than  Mr.  Wigmore  in  obtainiag  pitch ;  tbt 
nd  I  nse  ia  sold  in  cardboard  boisi,  each  oon tailing 
jonnd,  and  is  very  good  and  free  from  Imporiti™. 
Brand  a  fmitfnl  aonroe  of  aciatchea  in  the 
rtiolea  of  sand,  *c.,  whinh  cling  ta  He  face  of  the 
UTor,  and  came  from  the  slops  which  had  been 
^ing  on  a  stonabeoch  in  the  cellar.  I  afterwards 
ok  t^e  preoanAn  to  wipe  the  mirror  after  teat- 
f,  •  I  can  aympatbise  with  Mr.  Wi^^iore 


BACK   SHOULDER  ADJUSTMENTS 


_  over  C,  and  muk  round  top  boi 
er  mould  A,'Boa8  to  be  able  to  put  it  in  pli... 
oe.  Now  pat  inffioient  pitch  in  C  jiaoa  top 
a  poaltion,  and  aqoeeae  ti^ether.    "the  spare 

I  flowa  into  the  ep -"  *-■  " 

oooling  Uu  faoet  will  b- 


Bcnity  of  figniing  in  hot  weather ;  even  here,  in 
■gland,  I  have  found  the  pitch  poliaher  change 
ape  in  the  interrala  of  working.  I  got  over  this, 
wever,  by  immersing  the  polisher  in  water.  Mr. 
igmore'a  method  of  casting  facets  is  ingenioaa. 
oold  he  oblige  bv  saying  if  the  tesin  be  aaeicnts 
lily,  and  if  it  is  better  to  handle  than  pilch?    If 

has  succeeded  in  making  a  iabstitale  for  pitch, 
ring  all  its  good  and  none  of  ite  bad  qnilitiM, 

win  deserve  the  thanka  of  all  ooncamed,  aa  the 
iparation  of  a  pitcbpoliaberiiattbe  baatanaaty 
>,  For  the  benefit  of  thoae  uing  tlu  pit^ 
!i*her,  I  deacribe  a  method  a<  oMtlng  Uttti  de- 
ad by  me  some  time  tm,  and  at  whiah  Kr. 
UMU  approrea.  A  (la*  tip.  1  aad  •)  fa  Ike 
atar  mould,  B  the  top  mould,  wUah  b  Mede  of 
A  wood ;  the  wood  IimL  D,  !■  U*.  1^  mA 
r«bwitlMfaMtmanld  a  ■"* "Irittfbwl 


1  to  be  done  ia  to  break  off  the  pieces  PP  at 

X  Z,  and  there  ia  yonr  facet  ready  for  the  polisher. 
I  oannol  dose  my  letter  without  aoknowlsdging 
my  indebtednses  to  Hr.  Waasell  for  the  inatme- 
tioni  given  in  bis  admirable  lett«ia  on  tiie  "  Grind- 
ing and  Polishing  of  Glasa  Speonla." 

O.  Z..  TwMdale. 
Crawshawbootb,  Lancashire. 

lATHB    MATIHBa 


"F.  A.  H."  will  read  and  appreciate.  I  regret  I*: 
iaeiplioit,  but  I  have  not  the  time,  if  I  hadt) 
inclination,  lo  go  into  details— far,  at  any  rate. 
Judgments  vary,  and  I  think  a  deal  of  tbe  discna- 
Bion,  dc,  that  takea  place  ia  not  anffioientlr  profit- 
able to  warrant  the  attendant  labour.  Further, 
that  those  whose  ingennity  is  not  equal  to  working 
out  a  aimple  generJ^  idea  ought  rather  to  usroise 
that  facility  until  it  is,  than  to  depend  at  any 
time  on  other*  tor  minotin.  Bnt  it  U  a  pleasure 
to  send  op  any  apparenlJy  oaefnl  ideal  that  oooor. 
Hy  sliding  mandrel  is  capable  of  much  variation, 
— '  there  are  several  points  in  "F.  A.  M.'a  "  that 
Splitting  the  bead  would,  perhaps, 
"  '         practical  wear. 


I  do  not  like. 

work  well;  bnt  there  ahoold  be  uu  {iiwuuv  irniu, 
and  round  oollan  can  easily  be  mlde  a  soand  job  of 
by  taming  and  fiaiahing  them  on  the  mandrel 
itself.  A  better  job  would  be  to  make  a  large  hole 
where  the  aet-screw  comes  in  my  sketch — leaviiig 
•nfficient  metal  lonnd  it^  and  giving  an  angle  to 
the  screw  to  jam  the  oollar  downwards  a  little— 

tollowiuE  with  a  gland,  both  a  good  fit  in  the  hole! 
and  the  latter  carrying  tbe  let-screw  in  a  tapped 
hole.  The  gland  might  be  nicely  fined  by  counter- 
lank  screws,  little  boaaet  to  reoeiva  their  threads 
bein^  made  on  the  beadstock.    I  think  tfai    ,~ 

>nnd,  durable,  mechanical  way,  and 


5 

send  sketch. 

The  entry  of  the  bosh  at  the  bont  end  is  a  mis- 
take, as  the  time  it  would  stand  so  would  often  be 
long,  and  grit  would  get  in  and  lodge  on  the  bottom 
of  the  hole.  The  edge  of  the  coUar,  which  should  be 
roandod  a  little,  or  would  soon  become  lo,  would 
aet  the  grit  when  advancing ;  whereas,  the  Bush 
oollar  or  very  aligbtly-projecting  one  oooldnot  set 

^ lot  enter  the  hole.    Even  supposing 

easily  made,  and  kept  on  a 
■"-der  in   it  and  it  would 

... _„    The  need  of  a  key  still 

to  tnUk,  OC  the  bnab  would  rotate  when 
It  wM  — *"  •dMiad,  thus  setting  oil-bola 
0^  tf  iBlMn  V  Aliped  head,  with  studs 

•Smt^S^la  itol!*na>prbMtoe.wi 

iamh         <^  •  o^byeome.    The  lengths 


hole  with 


a  sharp  edge  li  eas: 
rith  a  aiSia  oyltni 
the  eaUudeu.    ' 


of  the  bush  ahould  be  proportioned  to  the  travel 
desired,  and  the  long  bnahei  would  enable  those 
who  like  the  double-coned  American  plan  to  nse 
it  with  advantage. 

In  "  F.  A.  H.^a  "  iketoh  tbe  back  nuU  could  not 
be  got  on  withont  aplitting  them,  as  the  tail  of 
naodrel  should  be  shown  reduced.  Also  the  long 
front  nnt  would  be  better  with  an  enlarged  plain 
bearing  on  the  fore  part,  with  a  little  thread- 
three  or  four  tuma — at  back  to  work  against  the 
lock-nnt.  There  are  better  plBn<i  devisable  than 
nnta  and  threaded  mandrel,  a  sketch  of  one  or  two 
being  added.  Hoat  amateurs  would  make  the 
collar  and  shoulder  soft,  so  that  the  small  surface 
would  hardly  be  so  good  as  a  coned  sboulder,ai 
the  friction  would  be  very  light  in  any  case.  By 
patting  a  copper  wire  between  shoulder  and  lock- 
nut,  then  aquceting  eboolder  tight  against  collar  to 
centre  it,  then  nipping  the  lock-nut,  and  finally 
forcibly  turning  back  the  shoulder  while  holding 
on  to  the  lock-nut,  drunkenneia  in  the  thread  oan 
be  got  rid  of. 

Isand  aaketch  (S)of  a  general  plan  that  I  ahould 
Uiink  wonld  make  a  very  good  job,  and  be  well 
wJHiin  an  amatenr'i  capacity,  as  the  head  does  not 
need  boring,  but  can  he  filed  and  acraped  to  slide 
correctly.  Aa  tbe  coned  mandrel  could  be  adjnated 
to  no  shake,  and  the  coUsr  alto,  1  think  there  ia  no 
fear  of  less  iteadlnos  than  with  any  other  sliding 
mandrel;  rather  lee  tendency,  if  anything.  The 
head  is  capped,  the  buab  a  square  aet  diagonally, 
and  with  the  comers  well  ronndcd  or  taken  off; 
tbe  back  bearing  a  small  edition  of  the  front,  with 
one  cone  cut  on  mandrel  itself,  and  a  loose  ooUar 
with  set  pin  to  form  shoulder  back  and  front; 
though  the  Daok  oan  be  nntted,  or  otherwise  made 
adjustable.    The  bushes  could  have  the  comers 

'     ~    --   (iij  mandrel  in  the  lathe,  and  the 

0  conld  be  nlarked 

be  marked  to  gauge  one  surface  only,  and  wfTea 
that  was  got  ap,  ita  parallelism  might  M  teeted  by 
screwing  baek  w  a  tight  fit  on  maiidrel,  placing  Ite 
inrfaoe  on  a  plate,  a))d  ganging  the  height  of  man- 
drel centre  with  a  snr&oe-gauge.    The  other  rar- 

might  be  finally  t«(t4«  the  same  way,  being 
first  squared  otl  the  one,  oare  being  taken  to  see 
"    '  the  tumedpUeaa  were  all  paraOd  and  of  the 

width.    No  key  ik  needed,  tli 
foil  «    '   ■ 


1  always  f 


1  and  tme.      Setting  can  be 


acrapiiig  it  down  « .  __   .  ._ „. 

made  revenible,  the  part  first  pat  top  oemg 
alightly  larger  than  the  bottom  one  ■'  the  wear 
should,  however,  be  practically  nil.  I  shall  be 
happy  to  give  other  suggestions  or  details  in  con- 
nection with  it;  but  having  made  a  cake  I  think 
thaae,who  eat  it  ought  to  do  the  digeating  moitlj 
themselves,  or  to  make  some  effort  to  do  so. 

Mr.  Dancaater's  connlec  is  a  develimd  device, 
bnt  nnlesi  the  oonnting  point  were  of  hard  wood 
I  should  nut  like  to  nie  it,  as  I  am  jeoloue  of  the 
holes  in  s  division  plate;  also,  its  range  is  smalL 
3  or  6  out  ot  72,  tor  mstanco,  not  being  atUinahle. 
Simplicity  was  the  only  claim  I  mode  tor  the  pointer 
and  mark,  but  it  has  the  advantage  for  myself 
that  in  catting  wheels  part  round  only  tbe  mark 
coming  to  another  pointer  ahows  when  to  stop.  I 
gbonldnot  think  of  putting  a  oooipau  lea  in  the 
holes  either.     If  tbe  plate  is  dear  a 


1  a  pointed  atiok  will  make  the  mark. 
"Q.  W.  O.'a"  device,  though  rather  inelegant,  i«  ' 
*  '     Dongh.     It  is  n  ' 
or  pin-hole,  or  m 
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on,  in  a  ilft.  length  of  tod  is  (a  b«  eipQrlibioiialy 
chncked  nnil  miule  hy  t.  practical  man.  The  dngs 
havo  muchtivj  little  nat,  Rnd  would  be  apt  to  gat 
in  the  WA3~,  or  n'ciiild  bo  muali  htindicr  if  loose,  lu 


-with  clcsr  holes,  ind  t bo  proper  angle  and  form  to  be 
Bcrswed  duivn  by  them  outside  thsvings.  It  would 
be  stifier  with  the  shoe  off  the  reit,  uid  the  holding 
piece  msiido  hk?i^r,  bo  oa  to  bo  bolted  down  by  the 
eentrnl  bolt.  When  thedoga  were  in  the  nay  a  U 
clunp,  the  sorewed  endi  paaaing  through  holes  in 
the  vings  and  n  short  piece  of  liar,  oo  that  the 
nipping  cotild  lie  done  from  behiad,  would  bo 
landy.  I  hiiie  a  further  development  of  the 
Mgrnental  diriaion  plate  that  reqnires  fewer  holes 
than  the  one  hof^'ro  sketched.  I  think  of  sending 
it  up  when  worked  out. 


[2SMB.]— I  AMeladtoaee"O.V._    

my  hobby.  I  cark  hardly  »ay  that  the  form  of  the 
{roab-aliae  lathe  bed  is  qaito  settled  in  my  mind. 

cannot  tee  it  hm  yet  some  drawbacks  which  do  not 
appear  in  others.  Ita  simplicity,  oompactneBe,  and 
eoso  in  making  the  pattemi  have  had  great  attrac- 
tion<i  for  me;  bnt  m  dtEigniog  the  top  fittings, 
Bueh  as  milling,  shaping,  and  drilling  apparatus,  1 
have  been  feeling  that  there  is  not  as  much  i'ir/a« 
on  lilt  lop  as  it  is  desirable  to  hare,  if  milling  is  to 
be  done  as  lately  proposed  by  me,  or  elupmg  09 
proposed  by  Major  Armstrong  in  hia  lathe.  I  ara 
afraid,  therefore,  that  when  the  lathe  is  to  ho  a 
oniversal  one,  while  I  hold  by  the  intsmal  V's,  the 
aingle  girder  must  be  charged  for  the  ordinary 
double  shear  bed. 

On  the  subject  of  nulling,  there  i , 

maayj  small  jobs  for  wbieh  I  tbick  there  wonld 


sufficient  room  with 
I   have,   in  jiago 
bar  when  needed, 
better  arranged  thn 


evilc 


400, 


onMaio 
inning  bi 


of  mandiel ;  but 

I   think  couMnot 
[or  Armstrong's  plan 


Ihav 


^my 


I  thank  Mr.  Wenham  for  his  ready  yield- 
-equest.    Perhapu  others  who  can  more 


mechanicm  cj/'tririnr^  may  not  leei  as  i 

do  think  the  opinion  wo  have  elicited  is  of  the 

highest  value,  coming  as  it  does  from  one  who  can 

Xak   »   ail/iiJnl,   though    ho  may   not  bimaelf 
tm  to  do  so. 
The  milling  arrangement  suggested  by  me  lurd 
Hi  take  the  place  of  the   fly  and  milling  ontter 
frames:  bat  one  object  is  to  develun    the  capabili- 
ties of  the  lathe  to  the  utmost ;  and  tliere  are  cettaia 


w  Utiie. 


xlil  like  bo  make  proTiiiun  f 


I  do  not  altogether  like  Allaop'a  arranRemoi 

IJie  front-aliile  lathe.    The  milling  tpiniUo  mu 

auoe  height  above  the  bed  as  the  mandrel,  andthia 
is  too  high  for  my  idea  of  what  it  ought  to  be. 
What  1  would  use  instead  of  the  bevel  wheel; 
would  be  what  I  think  ia  c3alled  rf/iral  gearliiff.  I 
have  laUly'acen  on  illoptrationof  it,but  oannottell 
where,  and  would  be  glail  If  anyone  conld  tell  me.  At 
any  rate,  the  gear  wheels  I  refer  to  ara  formed  ai 
seatious  of  a  many-threaded  screw.  The  teeth 
work  with  a  sliding  motion,  on  (he  worm-wheel 
prioaiple.  This  form  of  gear  would  suable  me  tc 
worlc  the  milling  spindle  uHJi-riicaili  the  pinion  on 
mandial,  or  on  the  lengtbenii^  bar,  which  would 
bi,  I  think,  the  more  convenient  height  for  it, 
irnile  the  motion  would  bv  much  smoother. 

"F.  A.  M."  recommends  the-  vertical  planer, 
irtiioh  appeared  lately  in  thou  pages,  and  hopoa  it 
will  b«  token  up.  I  have  a  fellow-feeling  for  ooor 
amalturi,  and  to  save  them  from  luu  and  disap- 
paint<nent  I  have  more  tfaau  once  raised  a  warning 
note  as  to  notions  ouming  from  the  aame  source  as 
thia.  I  hope,  therefore,  no  one  will  set  it  down  to 
f  anlt-fiuding  criticism  if  I  demur  to  this  being  let 
forth  0*  the  be&t  direction  to  turn  tn  for  a  aimola 
planer  within  the  teach  of  a  great  nnmher  of  bc- 

their  high  price.  * 

It  seems  lo  uie  very  much  worse  suited  for  its 

porpoie  thiin  others  whi<jh  have  appeared  in  back 

nnmbera. 

Unlesa  Uic  lathe  ii  of  iia.  or  Gin.  centre,  the 

Itigtk  at  the  work  t<i  be  operated  on  is  ao  short  u 

r-eatly  to  ourtail  ita  uaefulness.  The  position,  too, 
think,  ia  swkwanl.  The  vertical  frame  is  ill- 
■nit«d  to  leisiat  strain  and  vibration  in  the  cut. 
The  tool-holder,  as  pointed  out,  would,  indeed. 
Duke  iorry  work.  Hut  what  is  Chero  to  recomme  ' 
thb  in  any  point  over  the  Soitheott  polariai 
aim,  in  some  one  or  other  of  the  forms  which  hs .  _ 
not    long  ago  been  illustrated   in   the  EKQLISB 

Xecuanic  ? 

L«t  the  alido-reit  be  bolted  (o  a  planer  anuj  made 


bed.     ^his  table  ci 

",        '  o  attach  a  level   ._.  —    

end  of  lever  working  on  a  pin  at  back  of  lathe,  and 
I  think  you  have,  for  onc/ourlh  the  lowest  cost  at 
which  the  vertical  planer  can  bo  obtained,  n  mueb 
■     -■  effective  and  simpler  arrangement. 

the  whole  thing 

.tom  of  the  table, 

itrip.    Top  of  table  and  slots  can  be  done  when 

a  fieteil  to  work  on  its  bed  ;  bnt  it  may  be  better 

to  eet  the  rough   enda  taken  over  the  top  by  the 

ma^iB,  lest,  when  the  strain  is  removed,  the  table 

ahonld  slightly  cant. 

The  arm  need  not  be  planed  at  all ;  the  6\e,  even 

Uie  tyro's  hand,  will  make  a  fair  enongh  fitting 

and  between  the  aheara,  and  on  the  top  when 

It  is  to  be  bolted.      X  am  not  advocating  that 

those  parts  should  be  only  so  fitted  ;  bnt  1  say  the' 

if  the  amateur  is  worth  bta  salt  he  can,  if  need  t 

pels  him,  fit  them  well  enough  to  snit  his  pn 

9.    Now,  I   think  these  two  castings  and  the 

T,  as  they  will  not  weigh  much  over  li 

be  had  for  lOs.  or  12a.      The  planing  i 

mother  lOs, ;  hut,  at  any  rale,  for  little  .    ..._., 

and  I  Chink  for  less,  anyone  may  hare  this  kind  of 

..  , It  iO  ia  to  be  spent,  my  adviiie  would' 

—get  a  eet  of  planed  costinga,  with  such  things 
fitted  as  you  cannot  do  yourself,  and  this  can  '- 
done  by  many  mannfactutera  for  £6.    Fit  up  : 
yourself,  and  yoii    will    have    something    whi. 
though  it  will  not  be  perfection,  will  be  very  much 
better  than  throwing  away  your  money  on  a  lit~'- 
pUything  which  will  be  sure  to  fail  you  at  the  vc 
point  yon  roost  need  it. 

This  is  what  I  did  myself,  and  at  the  time 
fitted  up  my  planer  I  had  not  even  a  alide-rv) 
but  I  hail  help  from  a  very  kind  friend,  who  gave 
the  lifting-screws  and  invaluablo  help  in  the  WD" 
of  written  inatmction.  The  other  screws  I  tumei 
by  hand,  or  nmdo  with  the  die  stock.  Of  course 
all  the  hand-made  screws  have  been  replaced  ;  bti 
had  I  not  hud  i  good  foundation  to  build  on.  my 
may  and  labour  would  have  bet^o  thrown  away. 
Feb.  li.  Fpedk.  Oaxre. 


should  like  to  hear  what  material  he  would  ui 
how  he  would  harden  and  true  up.    There  ia, 
"O.  V."  says  this  week,'  evidently  another  som 
of  error  in  the  moving  bushes ;  if,  however,  c 
mandrel  and  bushes  were  left  soft  and  turned  on 
dead-centres,  the  mandrel  necks  being  first  oi 
fully  "  trued  "  np,  and  then  the  collars  Rtted  ui 
them,  and  the  outeide  of  the  collars  turned  wl 
filed   by  the   lock-nuts  upon  the  mandrel ;    il 
hard  to  aee  how  any  error  could  arise,  and  aurely 
any  amateur  who  would  undertake  a  mandrel    ' 
all  eould  do  this.    The  introdnotion  of  the  co 
dispenses  with  the  necessity  for  hardening ;  but, 
the  parts  are  to  be  hardened,  I  presnmo  the  tine  — 
and  outside  of  collars  would  be  got  up  true  in  the 
same  way.  except  ^at  an  emery-wheel  in  the  slidr 
rest  would  replace  the  tool.    I  feel  an  interest  i._ 
the  plaa,  and  almost  think  I  shall  try  to  fit  one,  if 
only  to  see  how  it  works, 

tired  of  it  i  but  I  quite   agree  with  "O.  V.' 

we  oogbt  bo  hear  more.    We  waut  now  something 

Sractical.  First,  to  know  what  is  the  attainable 
mit  of  accuracr.  I  am  still  in  hopes  the  Whit- 
worth  Co.  will  kindly  enlighten  ns  on  this  point, 
or  refer  us  to  some  authority  which  giver  '*-- 
required  information.     Then,  next,  we  want 

practical    directions    for  eiamining    and   tt. „ 

screws;  and,  lastlyj  a  descriptioa  of  the  best 
methods  of  correcting  imperfct  screws,  and  of 
cutting  correct  ones. 

I  was  glad  to  aee    Hr.    Wenham's  favoura 
remark!  on  the  front  slide  ;  the  idea,  taken  fr 
Atsop's  milling  attachment,   seoma  good;  bnt    1 
object  to  the  gearing,  and  see   that  Mr.  Wenham 
feels  the  same.     I  still  prefer  my  arrangement,  be- 
cause always  ready,  hirfe  table,  convenicn'  '— 
boring,  and  no  gearing.    I  cunfeis  I  amnL.,. 
quite  satisfied  with  it,  but  don't  see  the  poppet 
wouldbein  the  way  nor  the  height  insufficient,  "^ 
I  have  my  screw  ferrule  to  fii  cutter  spindles 
hole  in  mandnd,  which  is  jiist  the  thing;  my  c 
difficulty  is  atill  the  backstay. 

Would  it  be  troubling  Mr.  Wenham  too  much  to 
ask  him  to  give  a  sketch  of  the  guide-pulleys  he 
mentions,  which  allow  him  to  use  the  autter-frame 
in  an  oblique  position  ? 

good  and  carefully  considered;   the  simple  rate 
and  pawl  I  ase  is,  of  course,  much  quicker,  and 
quires  no  ercwork.    The  beautiful  apparatus  mi 
by  Hr.BvanswiU,  of  coucso,ihold  the  division  pU 
which  the  ratchet  does  not,  and  that  is  where  the 
expense  and  complication  atiae.     I  And,  howt    .  , 
this  is  not  absolutely  necessary,  for  if  you  makstha 
mandrel  tnm  stiffiy,  the  little  drilU  and  cutters  do 
not  more  it^and  for  extra  aecurity^ou  can  make  the 


soABPSNiira  TWTST  PTtrm. 

[25341.1—1  HAD  mcaint  last  letter  tt.  hiniul 

aomething  on  "  P,  A.  M.'a  "  method  of  ihujiniui , 

--iut  drills.    Hia  plan  is  simple,  and  whon  ito 

not  a  machine  for  the  purpose  it  con  haidhh 

proved   on.      What    1    have   done   waa  pcitf 

'  -  but  not  aa  aoonrMe.     I  have  rerolndiu 


drill  ■ 


with  D 


_. , ._  a  flat   boiLrd    on 

grindstone ;  the  drill  being  held  at  properliafn. 

and  stone  running  towards  it.     When  both  lipi  a 

thus  gronnd  even,  I  ralievo  them,U  -F.Al' 
lays,  making  the  drill  revolve  round  (rfl  prvni, 
mo  being  ita  own  axis,  the  other  the  toil  tmi 
he  aiis.  Thus,  I  rest  enil  of  drill  againn  y= 
irojeotion  on  grinding  board,  the  cutung  eiJp  i 
ip  being   just   in    contkct,   *nd   Aurtaawi  tsi 

jlowly  raise  the  point,  whHo  at  Hune  time^MFn 

drill  a  quarter  of  a  tnm  in  yonr  fingers,    tbktii 

give  the  necesaary  relief. 
I  give  a  rough  sketch   of  a  limple  little  ittKi- 
cnt  to  grin^tone.  which  will  enable  thgie  tn 


n  aeain,!.   Bil 

ffrinditonc  i:  i; 


motions  to  be  given  whQst  gfi-inding.  ando^l 
have  not  tried  it,  I  think  it  oaght  to  workiosbc- 
torily.  It  ia  simply  a  piece  ot  wood,  with  i 
able  slop  A  to  rest  end  of  driU  »(-"'"  ' 
wedge  piece  nailed  to  side  next  Krim 
are  several  holes  to  take  a  pio — a  3io.  wot  uu  — 
do.  This  frame  is  faBteniHl  by  a  oonpis  of  Ki» 
to  grindstone  frame,  and  abont  level  of  centnt. 

To  grind,  the  pee  is  ploood  in  hole  al  p.dii 
wedge  piece;  drill  is  laid  on  frame,  u  ujn. 
with  taS  in  notch  in  A,  so  that  point  wiC> « 

e roper  angle  on  stone  ;  turn  drill  round  ullM 
ps  are  evenly  groand.  Reoess  C  allowfi  fisgfli'J 
eatoh  drill,  which  is  held  while  being  ««' 
close  np  against  peg.  As  soon  aa  lips  are  evo.  * 
move  peg  to  two  or  three  hole,  and  drew  pia^i 
drill  up  the  incline  till  it  comes  against  i^'J4 
giving  it  at  same  time  a  quarter  tnro.  Be  csKB 
to  commence  this  last  part  uf  the  gricdini  itl 
line  of  eotting  edge  of  lips  huriiontal. 
Jan.  30.  Fredk.  Csna 

THE  BOBZNBON  SOT-AIS  EHOUK 


Power. 

"■i.sr 

Dia.of 

(Inches) 

Appx. 

'l:::i 

2711 
270 

7 

'8      ,     J 

One  man-power  ia  taken  at  4,000ft.-lbs- {ctbm 
I  have   been  unable  to  identify   the  drawiaf  a 

S.il-1  with  any  of  these;  bnt  the  nearcftijtk 
-man  engine,  in  which  oaoe  the  drawing  would  '" 
to  a  scale  of  IJin.  =  Ift.,  and  cylinder  meua* 
TJdia.  by  ^in.  stroke,  the  pulley  being  lOin.  aia: 
but  these  dimensions  do  not  agree  wiib  tiiuK  3 
the  table,  which  also  makes  no  mention  of  cnl  < 
iioke,thangh  your  descciptjan  seems  to  iof  ' ' 
gai  is  not  uaed  for  a  2  nun  engine.  aiat 


WTMaHTTBST    BCADSOrE. 

[2o343  ]— 1  BHOULD   like    to   snnest 
Wimshunt  the  propriety  of  using  anoUierinsUfKl 
tiian   either  glass    or  ebonite    aa    tiisai.      VThiM 
aaoh  of  these  materials  is  admirably  adajited  i 
this  porpoae  in  some  respects,  we  all  knuW  <!' 
Uiere  are  serious  drawbuks  to  theiT  use.    Fin* 
all,  there   is  great  difficulty  in  maldng  a  ei 
hue  without  special  applianoFs  in  glaa*,  ia  a# 
to  which  the  material  is  so  £nci]e  that  i 
attended  with  aonstAot  dancer. 

Again,  although  eboaJt 


Pm.  12,  1886. 
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fiscturc,  yob  it  ii  liable  lu  Hftrp  and,  nhat  i>  wui 
thtn  tbat,  the  ■arfaoe  is  aabject  to  deompoaitiE 
Which  readsia  it  naelcH.  What  we  w&nl,  Cben,  is 
•Dbitunce  which  sbftll  be  ■  pecfeet  ioaulntur,  not 
liable  to  wmp  oi  frsotDTe,  ftod  oae  thM  shall  not  bt 
liable  tn  nadcrgii  anj  dhemia&l  change  which  ahall 
■affect  it  eUctciGuUy.     I  propoae  mulEiag  a  thia,  bud 
diic,  bailt  up  of  sail  and  ahellu.     Three  or  fonr  ot 
Jnore  iheeti  uf  eilk  cemented  together  with  «hellM 
■noli  aa  hat  makera  nae,  I  think,  would  form  a  disc 
which  wunld    contain    all    the    dementi   I  have 
-flsmnerated  as  cwcntial  to  a  perfect  disc.     I  wouJd 
"beg  to  submit  tbii   idea    to  Mc.   Wimabunt  or 
othera  who  ace  working  at    the  machine,  and  ask 
their  opinion.  O.  Baokarleg-ge. 

A  NEW    COUBINBD  STBLLAB  f  HOTO- 
UETEB  AND  CHaOMOUBTBB. 

[3j3<4.]— An"    outline   of    the   praaant   palter, 
urtly  liaaling  with  the  prinoiplee,  und  deeorihing 

. d  fellow  member  of  the    Liverpool  As tro- 

^    OMniDal  Sonicty,  in  time,  and  with  the  Tcqucst,  Co 
flnbmit  it  to  the  Society  at  ita   fint  meeting  in 
'    October,  18g5. 

It  was  intended  merely  to  bring  forward  the 
mattor,  and  ao  to  be  benefited  by  the  oritioiam  of 
ntembersand  frienda  of  acieoce,  which  wonld  have 
enabled  any  alterations,  improvemeDta,  or  other 
d  to  be  made  uieot  in  the  prac- 
Liid  testing.  Living  aome  thou- 
I  uf  miles  away  from  England,  and  the  means 
tnmiinication  being  but  ilow  and  imperfect,  it 
-■"-  ■me  diaappointmcnt  I  received  an  inti- 
"  You  need  not  depend  on  oar  Society 


the  oonstri 


tilS,ro'"n""  " 
esadB  uf  miles 


nally 


workers,    and    students  of  SDit_._,    _. 

thouglit  adviiablo  to  waste  no  mare  time,  but  to 
Kvail  lit  the  friendly  pagBB  nf  the  BSGLISH  Mb- 
CHANIC  whether  or  nut  the  paper  may  be  pnb- 
liahedby  the  L.A.S,,  and  publish  a  desoripttoD  of 

.  the  designii,  tuggtber  with  diagram  plana  BTrangod 
to  the  beat  of  my  ability. 

Our  ninny  able  cocreapondentB  and  scientists  in 

'  general  are  kindly  invited  to  {ollow  the  deacrip- 
Cioni,  to  Diamine   its    principles,    and    freely   to 

■  writioise,  point  out  errors  or  suggest  altarationa  and 
improvements.  I  have.every  confidence  that  this 
imtriuncnt,  when  iinee   brought   into  ■  practical 

'  form  and  use  will,  after  a  little  experience,  be  found 
to  supply  a  want  which  must  be  felt  by  every 
practical  observer  at  the  teleacopo — i*,  "  An  easy 
means  uorrcclly  to  determine  the  magnitude, 
brightness,  and  colour  of  any  object  under  obacrvu- 


glodly  undertake  wider  fields  of  ayatei 
juchusdj  Hegulat  series  ot  surveys  to  fix  Stellar 
■nagnitudea;  (J)  DeterminationofstaivBTiabilitlea: 
(3)  Star  coloute;  not  to  menUon  many  other  eqnaUy 
interesting  lines  of  reaeaich. 

ThiH,  certainly,  is  claiming  much   tor  the  new 
instfument.    But  how  far  theao  very  sanguine  ex- 

EEctationi  wUl  be  fulfilled  mast  bo  decided  bjr  the 
indly  criticism  of  friends  of  science,  which, 
together  with  their  luggeitiona,  alterations,  or  im- 
piuvementa,  will  enable  a  perfection  of  design 
CfU  be  arrived  at  for  ita  practical  coDStroction,  ao 
£  practical  ciporienca  maybe 


obtained. 

It  may  bo  as  well  to  i 
of  the  diagrams  may  not 


It  the  drawin 


uicu  a3  t-uiuu  i.c  uesiiBu,  nor  may  the  nomencla- 
ture of  the  different  parts  be  according  to  '■  practi- 
cal terma."  tiuch  terms  only  oa  anggested 
tJiemsclvei  at  the  moment  were  made  luo  of?  It  ia 
Iioped  our  description  and  drawings  may,  never- 
^beleaa,  be  clear  enough  to  imderatand  the 
principle  of  the  new  photometer. 

Fig.  1  reprc«enta  tbt  plan  of  the  entire  design, 
4^  ^^  combination  of  instruments,"  consisting  oi 
<1)  photometer;  (i)  ohromometer;  (3)  position 
airule:  (4)  ghost  micrometer;  (51  bright  and  dark 
field  illuminitor  J  ((•)  regulator  for  measuring  and 
»lwayB  determining  the  standard  ot  magnitude ; 
<7)  new  first  surface  solar  eyepier.-e,  for  direct 
vision  and  speetroecopio  observation  at  the  same 
time  ;  and  {&)  ocoul ting  eyepiece. 

These  eight  distinoUy  djiftrent  inatrnments  are 
bere  combined  in  one,  and  any  one  may  bo  used 
«,t  pleasure,  and  with  greatest  ease,  without  intec- 
feiiDg  with  any  of  tba  tesulto,  ur  he  affected  by  the 

tiie  details  will  be  found  very  simple  when  described 
one  by  one.  I  will,  theretoie,  ctmuaence  with  the 
"oonatructionottho  photometer." 

A(Fie.  1)  is  an  aro  lamp  [or  it  moy  be  a  paraffin 
_  lunp  as  well)  6xed  in  a  hollow  oylinder  or  tube. 
,  JV  ia  a  wedge  ot  white  and  dark  or  neotral  tinted 
^j^w.  Thii  wedge  ia  Gied  in  a  cradle,  and  moTed 
"^t  right  'angles  aerosi  the  opening  to  lamp  A  bj, 
"VDlM.  on  ondlerH  mkw>  woeM  W.Uia  mier»- 
lp;$iirB.   TUiwid^WuortlnTeiUildei, 


^nt^'fig'-i 


. .  .    parallel,  and  thua  at  HO'  to  the  axis  of  i 

of  light  reflected  from  the  mirror  M.    M  ia  i 

uuiiuave  minor,  with  A  and   K  in  its  cunjugati 

foci.    P  F  P  P  P  represents  the  framework  of  thi 

irtion  of  instrument,  which  must  be  stout  and 

'ed  together  like  one  pieiie. 

lurning  now  again  to  the  wedge  W.  it  is  evident 
tbat  if  we  divide  the  length  ot  the  ncdge  by  (aoy) 
13  equal  parts,  and  then  move  the  wedge  past  the 
axis  of  cone  of  rays  from  lamp,  every  ]-]2th  part 
will  produce  a  certain  fiied  and  proportionate 
dimming  oE  the  ra^a  of  light  on  passing  tbrough, 
corresponding  to  its  position  near,  or  away  from, 
the  dark  end. 

In  the  Fig.  1  divided  wedge  into  I'J  egual  gradt.. 
Then  bring  the  ;j.  tnd  of  wedge  t«  coincide  with 
ails  of  oone  from  lamp  A,  zero  is  marked,  and  the 
scale  S  S  is  gradnatcl  each  way  (vide  sketch),  so 
that  the  two  ends  uf  W  always  act  as  pointers,  or 
reoilers  on  opposite  sldea,  indicating  ihe  amount  of 
light  dimiqntion  elTccted  by  wodgc  3  S  will  be  our 
moEUitude  scale. 

The  micrometer  head  B  actuates  the  endlesa 
acrew-driving  wedge  W,  and  it  gnuiuated  or 
divided  inl'),  aay,  lUU  equal  parts.  The  thread  ot 
this  actuating  screw  ahonld  he  in  propirtion  to 
siic  ot  wedge  W-i.e.,  supposing  the  wedge  W  (as 
in  diagram)  l(iQ.long,  with  the  scale  SSdivided 
into  12  or  3-1  (larU.  Then  -18  threads  to  the  l^in., 
or  S3  to  the  inch,  will  give  exactly  four  or  two 
entire  revolutions  of  micrometer  head  to  a  magni- 
tude, and  will  enable  a  magnitude  or  li^htintenaity 
o  be  meosuied  correctly 


1  micrometer-head  B,  and  vi 
V. 
The 

intercepted  by  a  thin  metal  plate,  pierced  with 
small  but  proportionately  siicd  apertures  (see 
Fig.  4.  These  (a  n)  metal  slips  are  actuated  by  a 
rackwork  and  milled  head  X  H.  one  each  on  the 
opposite  aide,  and  ore  graduated  according  to  siiea 
of  apertures  I'S  on  the  one  atrip  or  plate,  and 
9'lfi  on  the  other,  which  woiUd  correspond  io 
different  magnitudes.  These  meiol  strip?  may  be 
teodiJy  rcmoveii,  and  be  replaced  by  nthers,  or 
may  he  brought  in  or  out  of  position  inn  moment. 

The  concentrated  light  from  lamp  is  thns  made 
to  pass  through  determined  apsrtaraa,  and  passing 
through  T,  a  small  tube  with  a  diaphragm  to  cut 
oS  atiay  light,  it  entera  a  mnall  positive  (plano- 
convex) lens  N,  placed  so  as  to  have  the  apertures 
(op)  at  K  in  ita  fooas.  Prom  S  the  rays  of  light 
emerge  parallel  and  enter  F,  a  total  rcBactlc- 
piism.  mounted  inaide,  bat  capable  of  being  ri 
vulvod  round  its  longer  axis  bj-  means  of  a  ecre» 
head  outeido  (not  figured).  lielloctcd  or  lient  b 
P,  they  enter  a  double  convex  lens  L,  cut  in  bs^. 
andmonnted  insidcof  tube  (bein^  also  capableof 
a  slight  tilting  motion)  L,  now  brings  the  rays  to  a 
fucus  at  E,  from  which  it  will  at  once  be  evident 
that  an  image  of  the  small  aperture  in  the  metal 
plate  at  K  (a;))  will  be  formed.  Tbemagnitudeof 
this  image,  or  starlike  point,  will  he  at  once  indi- 
cated by  the  scale  leading  of  n/i,  while  its  light 
intensity  will  he  correatly  given  on  the  sc:ile  S  S. 

But  OS  the  entire  inatrument  is  to  be  aerewed  or 
fitted  into  the  first  draw-tube  at  eye-end  of  tele- 
scope, by  inserting  or  screwing  it  in  at  D  D,  so  that 
the  oone  of  rays  from  object-glass  may  also  be 
brought  to  a  focua  at  E.  We  liave  two  distinct 
images  formed  in  the  same  field  viewed  by  the 
same  eye,  and  by  regulating  the  site  and  bright- 
neaa  uf  the  image  produced  of  the  K  apertures, 
wbich  can  be  done  very  easily,  until  it  exactly 


it  the  milled  head  outaid*.  the  ghotl,  or  artificial 
star,  may  be  brought  to  any  poailion  in  "field" 
on  the    horn    cirale    passing    through    oentre  of 

An  outline  of  the  prinoiple  ot  this  photometer 
will  now  have  been  acquired.  Before  gomg  tnrther 
into  its  detail,  it  aeema  deairable,  Sni,  alao  to 
introduce  and  briefly  deacribe  the  ''  Position 
Circle"  land  "Ghost  Micrometer,"  as  the  former 
is  intimately  connected  with  the  photometric 
apparatus,  at  the  same  time  carrying  the  micro- 

In  Fig.  I,  HH  represents  the  "  Position  Circle, 
which  is  also  given  in  plan  in  Fig.  4,  while  a 
rough  ontline  perspective  is  intended  hy  Fie.  it. 
It  should  be  mentioned  tbat  in  Fig.  S,  jE,  ia 
Sgnred  a  square  opening,  while  in  Fig.  4  it  is  a 
circle.  The  circular  form  in  Fig.4  wsia  accepted 
as  more  auitable,  after  having  traced  Pig.  3. 

Pigs,  t  and  4  will  at  once  explain  the  principle 

The  cirole  is  ot  braaa  or  other  metal,  resembling 
an  ordinary  Grabb  RA.  oirele,  graduated  to  de- 
tTewandiwitiofadqgiM,  as  may  be  desired.  At 
right  anvfe*  to  ou  another,  on  the  side  nearest 
l«dtWDj'auT;iag 'botes,"  K"K',Flg). 
~~~      .«i«M  Hction  K'  in  Fig.  I.) 


amp,  l«d  tWDj 

I  and  1  MW  I 


ita  two  opposite  micro  hoada  If  II'  with  their 
verniers  ri:  The  micrometer  may  either  hove 
wircB,  in  the  usual  form,  or  lines  may  be  cut  on 
plane  gloss  slips.  Thus  linos  on  white  glass  woaid 
give  dark  lines  on  a  light  field,  while  lines  cut  on  a 
slip  of  glass  covered  with  some  opannc  lUm  would 
produce  "  bright  lines  "  on  a  dark  fiolil. 

The  "field"  of  micrometer  hein^  at  the  centre  of 
the  i-  opening,  it  woidd  roiuire  no  further 
explanation  to  shun-  that  a  Khost  system  of  wirei 
will  bo  thrown  into  field  of  view  nt  B;  and  any 
object  under  observaliun  may  l>o  measured  the 
same  as  in  the  nsnal  way.    >Vhilc  the  "position 


lb  outside  by 


a  solid 


light  focDiiad  on  wirua  earn 
To  prevent  this  a  slip  ot  frni 
"  one  ot  the  colour  spaces  (vi 


may  be  aacd  in  the  same 
position  being  very  easily  reud  e 
■e  vernier  V-. 

H  II  should  bo  aecurelv  fixed  i 
general  framework,  P  F  P,  Aa^  at 
>r  rigid  whole  with  it. 

PF  is  fitted  into  the  carrying- tube.  00,  bo 
la  to  revolve  round  the  axis,  na  it  were,  i.f  rayfrom 
\  to  P  ;  0  0  being  secnrely  faatcnod  to  the  draw- 
:ube  D  D. 

F"  P,  40.,  a  ling  of  metal  screwed  to  P  F,  ic^  ia 
fitted  to  revolve  round  its  axis  (or  at  'M'  to  ray  of 
light  from  A),  inaide  of  D  1),  with  the  object  to 
'  Ecp  P  F  P  Ac,  steadily  in  its  pl.ice  and  so  allow 
rigid  motion  ot  HH  in  one  and  the  same  plane 
-i.e.,  parallel  to  axis  of  cone  of  rnya  from  object- 

TbUB  the  "position  circle."  " micrometer,"  and 
len  both  the  pholnmctcr  and  ehronometei'  form 
one  whole,  capable  of  revolving  round  an  axis  at  90' 
to  line  of  collimation  ot  t^^lCHoopc,  and  thus  In  a 

portant  origin  of  mctisurements. 

M  H,  M  H  Fig.  4,  are  the  milled  heada  control- 
ling rackwork  and  metal  plates  a  p  containing 
magnitude  apertures. 

""-' ■  Buflicc  tortho  description  ot  "poaition 

"micrometer"  at  present,    A  tew  re- 

modo  of  illuminating  tlieae  two  inatrn- 

ib  added.      It  would  not  do  to  have  tho 

lS  od  t  apeiturei. 

Pig.  3,  C.C.)  and 

,  the  couBoflight 

■ill  be  randereS  of  a  soft,  dull  tone,  which  may  be 
reduced  to  any  desired  degree  hy  wedge  W,  and  so 
■ids  margin  to  "set"  for  bright  or  faint 
This  matter,  it  aeoma  to  me,  will  be  a 
great  improvement,  and  will  greatly  facilitate  Doi- 
— *  -neaanrea  uf  faint  objects. 

!  will  now  go  over  to  describe  tho  "  ohromo- 
r,''  leaving  fuller  details  and  other  conaidera- 
for  the  last,  or  perbapa  even  for  ■  second 
:.      In  Pig,  I,  U.C.U.C..  are  four  metal  diaca 
rn  in  plan  in  Pig.  2),  fitted  alternately  on  ti.  the 
firm   ailea  C.C.,    and  capable  of   being   re- 
volved around  it.      In  each  of  tbcsa  tour  discs 
there  are  eight  spaces  {see  Pig.  S)  into  which  are 
bed  small  wedgc-liko  coloured  glnsaos,  composed 
...  tho  primary  colour,   and   a  wliitc  wedge,  each 
forming  thus— liko  W— a  parallel-BiJcd  piece.     It 
-■-  thus  evident  thot  bv  bringing  any  one  of  these 
ssses  between  the  field  K  and  lamp,  acorreapond- 
g  coloured  star  wiU  result  in  field  at  B.  and  b; 
..jving  these  colour  slidca  wedtc-like,  a  cunaider- 
able  range  of   intensity   of  colour   ia  obtainable. 
In  each  "  colour  disc  "  one  space  ia  left  blank,  ss 
that  when  no  colour  work  is  doaired  the  raya  of 
light  may  pass  txedy,  by  setting  all  four  in  poai-   • 

Bach  oolonr  disc  ia  divided  (outside)  into  the 
number  of  slides  it  contains,  white  each  such  divi- 
sion again  ahonld  be  sulxUvidcd,  ao  as  to  indioata 
the  degree  of  intoosily.  Tho  readings  of  the 
eolouis  may  be  token  at  V""V_',  or  aay  other  auiU 
blB  lero.  • 

jn  the  ftjur  discs  there  is  thua  provision  for  the 
sBven  primaijai,  and  twenty-one  other  meet  nselul 
tints,  colours,  or  evsn  ahBiies. 


-nditc -. 

to  revolve  the  "coloor  discs'' until  the  "ghost  sb 

becomes  at  the  same  oolonr.      It  a  single-colour 

^ide  will  not  give  it,  try  combinations  ot  two  or 
until  it  agrees.  We  then  only  have  to  read 
la  colour  on  CC,  which  may  bo  done  with 
inty  and  ease.    And  na  (he  real  as  well  as 

artificial  eUrs  In  the  Geld  of  T_ 

side  by  side,  snd  are  viewed  by  o 

ejfoattheai —  "■        "  " 


on^t 

. a  nr  one  ana  uio 

time,  all  e.    . 

__.  ...       le  away  with. 

The  colour  of  any  star  may  S-tways  and  at  atiy 

time  be  reproduced  simply  by  aetting  colour  slides 

to  the  aame  reading.    1  would  therefrre  sngrtst 

the  number  of  slide,  unmber  of  disc  CBrtytag 

I  well  as  the  fractional  reading  of  the  lero  at 

.ime,  be  noted  down  in  such  a  recorded  colour 

observation.  This  determination  of  colour  atid 
light  intensity  may  in  ■  like  manner  be  extended 
to  the  head  and  tail  of  comets  the  diSer^t  .llitar 
formations,  nebulr,  comita,  planets,  and,  in  kport, 
to  every  objaat  in  the  beavens,  except  nuteott. '  I 
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-Kitometer. — A,»to1mdp,  _, , 

;  DD,  end  of  tobe  ilippinf  into  draw-tnbe  of  toleiooi 
--••■■'—-  HHipositir- -■—'-'—•■- "'—  «  — >  ■! - 


a  &  K;  Fip.  8)]  L  donl 
t>e,  into  wbioh  V  V  nU  m 


adorometti  head,  aatiiatinKwed([e 
a  draw-tnbe  of  toleioope ;  S,  Geld- 
(TidaPigs,8and*ij  X'       " 


'i  """B"?  """""t  w   "  i  1^1  ouTjing    tab*  for  K,  eyepisce ;  B,  imck  md 
XX,  xXf  occulting  UTUIgsment. 

W  ;  CC  C  C  (four),  oolonr  eanyinB  diiM  (Tide  Pig.  2 1 ;  O  O  (two)  alio 
lenB  of  poiitiire  sjepieco  ,■  PFF.Sct,  itont  frsmework  of  metal:  Vf 
u  «[ntrtutB«  Bt  foona  of  H  and  N  ;  K'  K',  ciij'ntg  box  for  micrometei  B'  (J 
.  with  AandKinooDJagstefoci;  N,  Pl»niM!onvei  lens,  with  K  in  focna-  OC 
bv  F-F;  P,  total  teflei  priem,  rerereiblei  RR,  ilont  metal  bed-Adapter  fvc 
diaphragm,  and  oarrjing  lens,  N;  V,  TOmier  to  Bj  V,  do.  to  poution  cii. 


(iidea;  8S,  nale  of  mBgoitnda  for  light  intentitj  ;  T^nbe  with  diaphragm,  and  oaFrjing   tens,  N;  T,  TOniiei  to  B 
T',  do.  to  8*6'  ragnlatoij  Y""  Y"',  do.  to  colour  duos  ;  W,  wedge  of  whits  and  neutral  glasa  ;  f,  following;  p,  preceding. 
fotititm'  Cir<^,  MtCTOmtter  and  Mag.  Aperlurt  StipM.—US  (Fig.  4),  milled  heads  of  lack  aod  pinion,  working  me 


(jlipa,  with  magnitude  apertuisf,  and  scale 

believe  that  even  soospata,  eapeoiall;  the  umbra, 
oonld  be  so  meainred. 

For  comet*  and  nebula,  a  Bemi-trauiparent  white 
■lide  should  Gnt  be  brought  into  poaitioo,  while 
any  "  ooloor  slide  "  may  then  be  combioiid  with  it 
anlil  the  d«ired  tint  Is  obtained.  All  sorploE 
light  mar  ^  dulled  by  the  wedge  W,  and  so  an 
Boenrate  meainre  of  light  intensity  be  obtained  ss 

mU. 

The  ralne  of  such  an  instrumental  means  of 
meiiniement  in  such  an  instanoe  as  the  leoent 
■karrelloni  Tariability  in  81  U  masf  at  onoe  be 
m«ient. 
Haling  now  briefly  gone  over  the  "  Photometer," 
""'"—•""  "poaitiOD  oirolo,"  and  "Ghost 
re  remain*  only  ■  denrlption  ol 


Uie  "  ooenlting  arrangement,"  and  "  regnlator." 
See  Fig.  1,  *  et.  seq.,  and  f  U>x- 

The  idea  of  the  oeoulting  ajrangement "  is  to 
limit  the  "  field  of  riew  "  to  any  deeired  extent,  or 
to  eTclude  brighter  atan,  or  other  brighter  por- 
tions, while  examining  famter  objects  or  portions 
(vide  Figs.  S,  6,  7).  &i  Fig.  1,  ;^  v  are  two  metal 
plates  ground  down  to  Imife-edges  inwards,  and 
are  coaaec(«d  to  p  ^,  two  actuating  screws,  whieh 
ma;  be  made  to  widen  or  narron  the  "  field,"  as 
desired  (vide  6,  G,  snd  7).  Bound  f  ^,  between 
y  and  the  tube  DD,  arewound  two  spiral  spring*, 
drswing  ^  x  outwards,  thus  rendering  the  wldon- 

-  — I. —    — 1 1..    Q„    withdrawing  ^.    X  X 


metal  slipa  wUli  aperture<: 

and  thui  giving  it  a  motion  in  one  plant 
■a  stout  metal  bed  screwed  on  to  D  D.  inti 
B'the  eyepieces  of  telescope  are  screi 
sketch).  It  is  made  stout,  so  ae  to  gin  i 
and  Blrenfthto  aoparatuB. 

It  should  also  be  mentioned  that  the 
of  metal  (as  fisnied  in  Pig.  i)  of  thai 
tube  DO  woTUd  bo  mucb  too  weak  in  M 
oonsiderably  stoatec  tabe  should  be  Mri 
glTeperfeot  steadiness,  etreneth,  and^ 
It  fi  of  great  importance  that  the  '-^ 
nt  ihall  be  true,  aa  any  ricktf 
%J  tnuoh  of  ita  vdne  »■  a  "  poait 


Tha  bright  a»d  dark  fl*1.i  gja- 
hare  been  hk  -• 


Fm.  12,  1 
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Uie  ooiutniotion  of  the  "P.  nirole"  ud 
metar."    Andtha  dasoiiptionof  then  two 
menti  bu  alio  inalDdad  this  important  ni 
"  combined  photometBr."      It  !•  jaat  ao  wiiq  mo 
"  n«w  flnt  ■nrftoe  (olar  ajrapivne." 

After  havins  uaauated  tba  ruder  with 
the  regoUbor,  uid  tlia  importuit  put  it  ia  da- 
aigned  lo  fulfil,  a  TF17  few  worda  will  enabls  the 
"  ioUr  eyepiece  "  to  lj«  ondenlood.    So  wo  proceed 


:othe 


eyepiei 


r.  (Fig.  1]  ii  k  total  reflex  primn  ■imilu'  to  P, 
monnted  iuide  of  tube  on  the  arm  of  k  pivot  B, 
whioh  with  a  milled  head  ontaide,  ma;  be  faroDshl 
into  MaitioD  (ai  fignred)  or  out  of  poaition  {ride  r 
and  dotted  Sgnre).  When  not  wanted,  or  when 
work  ia  being  done  with  pbotooieter,  ohromometer, 
Aoq  tbii  priam  ibonld  b«  out  of  poiition,  ao  aa  to 
allow  the  oones  of  light  from  o.g.  and  L  to  pue 
frealj  to  focoa  at  B. 

T  may  readll;  alio  b«  monnted  it  

ID  aitobercTeraihle;  bnt  more  of  thia  when  <le- 
■cnibing  "  polar  STepiees." 

^  ia  a  wedge  of  white  and  nenta^  gla«  in  ever; 
nneot  ainmar  to  W,  and  monnled  like  it  in 
pmuiple  (though  alighti;  modified  taaoit  its  poai- 

It  ia  nvw  eridant  that  the  conea  of  light  from 
<kg.  and  L  will  be  bent  at  right  auglea  into  yj!,  and 
he  brought  toafocoi  at  the  field  lenaof  eyepiece  B'; 
hat  by  interposing  the  wedge  ^  theae  two  cones 
may  be  eitinguiahed,  and  thla  pobit  of  extinction 
ia  the  meaaurB  agkin  of  the  light  inlenaity  nf  the 
objects  under  obieTTatioa,  ralygiTen  in  areveieed 

To  be  plainer.  Bnppose  a  Centaori  i>  nnder 
obserratioti.  On  the  scale  S.S.  of  the  phottimctfr, 
and  a.p.  ustle  ol"  k  apertnrea,"  we  find  it  equul  U, 
magmtnde  I.  r  is  now  brooght  into  poaitian,  end 
we  more  put  the  wedge  1^,  until  both  o  Cciitsiiri 
and  "  Photometer  Ghoet ''  are  just  extinguished — 
thii  point  will  be  aoonetanteTer  afterwardi.  uDthe 
scale  of  ^i— and  if  a  Centaori  ia  a  constant  atar  we 
have  a  fixed  atandard  of  measurement,  whiL'b  may 
at  any  time  be  appealed  to.  So  matter,  then,  vrhut 
the  conitaDcy  of  our  lamp  A  or  iti  intensity  may 
be,  we  are  new  enabled  (o  reduce  it  to  the  Msndard 
by  meani  of  W  wedge,  meaaored  on  ij/. 

To  increase  our  means  of  eatimabion  an  eyepiece 
St,  inierted  in  a  carrying  tube  T',  ia  piuvuled, 
aetaated  by  a  rack  and  pimon  by  the  milled  head  0. 
wbtcb  will  enable  it  to  be  oaed  for  oomct  focuaaicg, 
Ac.  By  means  of  this  eyepiece  the  pointof  cr"'-- 
tion  may  be  very  correctly  obecrved. 

The  point  of  extinction  being  once  deleri 
on  acals  of  ^  for  a  let  mag.  star,  it  is  evideni 
those  for  all  the  loner  magnitudes  would  be 
known,  because  W  and  if;  are  equal       '    '    " 


The  eyepiece  B'  provides  a  atill  further  ch 
independent  of  Ji,  which,  I  may  remark,  ee 
to  oombine  and  bring  into  direct  compeiiaon 
methoda  of  photome^ — >.«.,  (1)  The  method 
aeiibed  by  Sir  John  ^enohel,  and  nodoubt  onr 
out  by  him  in  hia  "  Ontlinei  of  Astronomy,"  ,.,,. 
667,  which  I  baTe  been  informed  has  alsu  bet^n 
practised  in  a  modified  form  by  Hr.  T.  K.  Bspii 

(!)  The  new  method  of  direct  compariHm  m 

aame  field,  and  observed  by  the  same  eye,  of  the 
object  to  be  determined  with  an  artificial  star  of 
wluoh  the  magnitude  and  light  intensity  are  accu- 
rately known. 

For  this  comparison  ^  is  moved  ont  of  position 
so  as  to  allow  the  cones  o.g.  and  L  to  pass  undis- 
turbed to  their  focL  H''is  now  sharply  focussed 
on  star  and  ghost,  and  aero  ia  marked  on  thi?  scale, 
S'.S'.  (shown  on  part  of  tube  T-l.  The  ejapieoe  ia 
next  moved  ont  of  focos  until  the  layi  from  both 
oones,  o.g.  and  L  are  just  lost.  Here,  then,  another 
point  of  eitinetion  baa  been  determined,  and  the 
reading  on  soale  &.S'.  at  V  will  likewiie  give  the 
magnitude. 

&  my  own  mind  the  wed^e  ^  seems  to  be  the 

meet  truatworthy,  and  will  give  more  even  results 

for  different  eyes.      But    there    seems    no  doubt 

praotiee  with    both    theae    "  Regulator "  syatema 

,  J  being   combined   in   conitructiuu]    will  greatly 

-    mcreaae  the  accuracy  and  value  of  deUrminatiuna. 

Aa  the  present  paper  is  assuming  a  coDsiderable 
length  already,  I  will  not  now  go  into  the  d-ctniled 
oonaiderationa  and  explanations  required  tu  be 
given  of  tbe  general  modus  operandi  of  this  ntw 
oombined  inatmment.  It  will  be  endeavoured  in 
»  week  or  two  to  forward  a  further  paper,  dealing 
with  such  matters  aa  the  selection  of  sbindard 
eoloura,  general  photometrio  work  with  thia  photo- 

ter,  lose  of  light  tnnn  the  several  reflections 

__.  . ...  itry  of  slara, 

[mr  Bitrtaoe; 
BtlMinstia- 


■nSered  by  cone  from  A,  diEomom 
neboliL  pfaneti,  ooMta,  aad  Uia  I1 
wlaUU^  of  lamp  A,  and  hbw  to 
t«getter  with  otheigMMml  ir-     ' 


aucb  a  way  on  (  aa  to  be  reveraible.  Tbna,  by  re- 
Tcreing  ir  only  afirat  aurf  ace  VeSection  will  be  sent 
iato  E',  which  even  may  be  dimmed  by  ^,  while 
the  greater  amoont  of  light  will  atill  prooeed  to  B. 
Here,  then,  we  are  enabled  to  view  the  aim  aimnl- 
taneouity   by  direct  viaion   at  Sf,  and  through  a 


spcctrnscope  attached  at  B.  (Personally,  I 
(entirely  unacquainted  with  the  use  of  the  apeotio- 
■ciipc,  but  ahould  think  it  a  great  disadvantage  in 
setting,  ^av,  on  limb  for  prominences,  or  on  the 
umbrn^  ,'iiid  pennmbrs  of  spots,  on  facnle^  Ac,  to 
be  nble  to  have  unictermpted  and  direct  vision  of 
the  ield  all  the  whUe.) 

Any  further  eiplanationi  in  my  power  to  give, 
an  wfill  S8  any  qnestlona  relating  to  the  initminent, 
asked  through  the  "  B.  M."  will  gladly  be 
aniwcred.  Only  querists  will  have  to  wait  a  oon- 
sidecaMe  while  for  snch  lepliea,  owing  lo  the  long 
time  occupied  by  trauamiasion  of  "  B.  H."  from 
England  to   hen,   and   my  letter  ou  ita  return 

It  ia  poBsible,  however,  Hr.  Howard  Grubb,  of 
Dublin  or  Mr.  W.  H.  Daviea,  also  well  known  to 
"  Ours,  may  kindly  undertake  to  reply,  as  both 
these  gentlemen  have  done  me  the  honour  to  ex- 
amine thu  dii^ama,  which,  together  with  explaua- 
tioDS  given  in  the  different  deacriptions  sent  them 
from  time  to  time,  have  rendered  them,  perhapa, 
iiuite  i^H  »>r"ili«r  with  my  viewa  and  principles 
aB-;iiia»l  tor  the  deaigns  aa  I  am  myielf. 

To  tbem  also  I  am  greatly  indebted  for  their 
kind  encouiagemenl ;  the  natnro  of  which  will  be 
mure  fully  dealt  with  in  the  following  paper. 

John  Ballot, 

RolfonCein,  Transvaal,  South  Africa. 

WHY    DID    FAHBSHHBIT    QAZJ;.    TKB 
BOILIKa  POIHT  "Slil  DBOBBK8"P 

[2531.').! —The  reason  that  "Souia"  (letter 
25327)  thinki"aimple  enough  "I  find  by  no  means 
Eoeimplc  as  what  I  was  taught :  that  tbs  interval 
betwcirn  freeiing  and  boiling  was  first  divided  like 
a  semicirole  (these  being  in  some  sense  oppoiila, 
therefore  180°  apart),  and  then  Fahrenheit  found 
hie  f  reer.iag  mixture  carried  him  down  32  more  of 
such  divisions.  If  he  began  with  these  S2,  there 
uerc  at  least  2S9  chances  to  one  against  ao  exact  a 
cuini'ideiice  of  the  longer  interval  with  the  most 
ilivinible  number  of  the  first  239  I  It  would  be 
simpler  to  say  the  nomber  of  minutea  in  an  boor 
resulted  from  aoddant.  B.  Ih  Q-. 

K.  BBBT'B  XXPBBTKBHT. 

[2584(1.]— A  PIECE  of  tinfoil  placed  on  a  card 
and  held  over  a  lamp  melts,  because  the  tin  is  a 
K>d  oondnctor  and  absorbs  all  the  heat,  whilst 
le  card,  baing  a  non-oonduotor,  does  not  keep 
kongfa  to  take  In.  Is  this  sound  reasoning  ?  I 
10^  ar|U,  on  being  told  the&oti  (1)  that  the 


melting-point  of  the  tin  was  below  the  ignition 
point  of  papei-gaa ;  (S)  that  neither  good 
Ce«.  iron  -filinga)  nor  bad  oondnctora  wonld 
bum  in  an  atmosphere  of  steam  and  CO.  which 
ia  to  be  found  over  a  lamp  ohimnev,-  (8)  that 
the  cardboard  wonld  oatch  fire.  Trying  the 
eipnriment  over  agai  jet,  I  find  that  the  tin  melta, 
and  immediately  tfter  the  card  fiarea  up.  Over  a 
petroleum  lamp  with  tbe  flame  low,  I  Snd  that  a 
circular  patch  of  cord  chars,  then  the  tin  melta,  and 
the  card  slowly  oaibonises.  With  the  fiame  hif^ar 
the  Mid  swells  in  a  bubble,  then  a  jet  of  gas  pnffs 
ont  at  the  aide,  and  meeting  the  air  ignites.  WHh 
the  Bame  fnll  up  the  card  Ughta  at  once. 


NOswBaiAH  omx^is. 

[2S34T.J— I   SKHD   the   sketch   of    Norwegiaa 
gimlet,  las    promised.     Don't  let  anyone   suppose 


from  my  imperfect  sketch  that  it  is  only  the 
English  twist  without  the  aciaw-point;  it  is 
snoarior  In  erety  way,  thAngh  the  make  is  leugh 
and  the  steal  very  poor  stuff. 

Like  many  o^er  things  the  proof  ia  in  the  eat- 
ing, for  these  a^mleta  cnl  and  na^ov  their  food, 
while  any  Bngliah  ones  I  have  ever  seen,  whether 
ahdl,  or  twiit,  or  acrew,  only  brnise  and  break  the 
wood  i  the  shavings  getting  %o  crowded  in  the 
narrow,  channel  provided  tor  them  that  they  either 
split  the  wood,  ii  thin,  or  else,  if  thick  and  hard, 
prevent  the  tool  entering  further  until  they  are 

The  one  'I  have  drawn  is  about  }in. ;  it  can  be 
worked  up  to  the  shoulder  in  bard  wood  with  leas 
labour  than  the  ^in.  of  ordinary  make.  If  you 
want  to  go  deeper,  it  mnst  then  be  cleared  of  its 
ahavinga,  and  for  this  purpose  ia(/*a(unibsokletB 
it  oome  ont  perfectly  free,  without  any  of  the 
tuning  there  naually  la. 

They  are  made  of  all  aiiea,  from  Sin.  down  to  Jin. 
The  larger  alses  are  used  for  boring  holea  down  the 
oentre  <^  atraight  pine  trees  to  convert  them  into 
the  water  pipes  ao  commonly  used  in  the  country 
to  Inlng  the  water,  often  long  diatanoea,  to  the 
cottage  docra.  I  have  seen  these  large  augers, 
with  ahanka  lOft  and  12ft.  long,  with  lengthening 
piecea,  to  enable  a  tree  from  3C>ft.  to  iOtt.  to  be 
bored  ont,     But  only  In  one  out-of-the-way  little 

eLce,  in  a  little  shop  where  thinga  of  every  aoTt— 
rdwars  and  software— .were  Bold,  did  I  see  the 
gimlets,  and  much  do  1  regret  I  only  bought  a 
couple.  Tredk.  Oana. 

OFTIOAI.    BBBATUK. 

[26348.]- Ik  my  last  letter  (25281,  p.  40G)  the 
compoaitorhaamademeaay" jnncturea,  lintended 
puncturea.  1  am  glad  that  our  expeiienoed  and 
eateemed  correspondent,  "  A  Fellow  of  the  R.A.S.," 
has  tbe  same  idea  of  "Dnmpies,"  as  most  of  our 
profeasion,  and  this  leads  up  to  a  question  aa  to 
how  this  limit,  which  is  certaiulv  peculiar  as  to 
its  proportions,  m»  be  explained  by  the  mathe- 
matioa  of  optics,  why  we  cannot  make  a  refractor 
of  the  form  of  a  beer-barrel,  is  perhapa  not  so 
eaail^  eiphunEid  ;  but  that  it  ia  not  praotioable,  is, 
I  believe,  an  acknowledged  fact.  Tour  able  oon- 
tributoia,  "  O.  V,"  Mr.  W.  G.  Penny.  "  P AA,8," 
and  otheia  too,  will,  I  hope,  let  in  acfue  lig^t  on 
this  matter,    I  believe  the  trade  have  arrtved  at 
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tho    ' 


L  thor 


Qgh   aad  Eweening   c 
Eun,"  that  I  fed  i 


iblo  t 


quite  fallow  bbn.  The  plm  fint  «et  op  for  the 
Wilrer-on'gtaaB  fonn  of  Bpeoaln  Wks,  thtC  the  film 
w»a  ao  eitremelv  thin  that  it  oould  not  mtke  my 
cUSerence  to  llie  uiiginiil  figuiii  of  the  glaia ; 
Bnppme  thii  (prsnted,  it  miut  follow  Uut  if  all 
weiB  polished  off  in  plwea,  or  indeed  ftll  the  nn- 
eTenlies*"pDsiibte  prcduced,  the  lieiirB  would  not 
■ofiec.  Ido  not  eniiit  this  myaeU,  however.  It 
would  be  of  cunbidemblo  use  if  oar  ^ood  friend, 
Mr.  Wiaaell,  would  give  ui  bis  expstieace,  of  tbf 


faa  findB 


H  aitci 


BliTor 


BEPLIE3    TO     QUERIES. 

",•  A  t\tir  •iwuxrf,  OerrupoiiSmti  *n  rnpM- 
fitty  rt^iutlid  to  BifliftiMi,  in  lath  UMloiwv,  tAt  till* 
--  '^-itmifr  »/  (A*  fim>  atlctd. 


._     .  to  join  up 

the  fourth  tube.     The  oorrent  pMsea  through  the 
,  No.  I  ;  from  theuee  through  the  tnboB 

;ho5  Blot  No.  S,    The  connection  at  the 

back  for  No.  S  is  simple.    Length  of  slot  3ia.; 


mrtunlj;   firBt,  by  the  di»perBii 

and  Moondly,   b;  the  difficulty  of  mnlEing  Buch 

what  ■  limit !  A  few  yeaca  igo  ain.  woe  a  glorioua 
achievement.  Now  we  have  26iB.  in  tfaia  lountry, 
and  our  eonaina  "Dver  the  wster"  are  going  in  for 
0-^-'»  in  pippottion  with  the  other  "  tall " 
things  of  that  "great"  country.  Shall  we  not 
£nd  it  difficult  to  get  a  place  bi  "see  in  "  if  we 
get  much  larger?  "Fen-y-Van  "  has  been 
lortunate  in  duooyering  the  loaa  he  Epeaks 
of,  and  reiaedying  it.  1  always  felt  sure 
Uiat  the  "oentiing  pin  hole  "  in  Uia  «.p.'s  aacd 
with  Oregorian  and  CHaaegtainiin,  prmnted  the 
preatflit  amonnt  of  light  from  reaclui^UiB  pupil ; 
af  "  Pen-y-Van  "   has   rcmoTed  that  weed,  it  is  a 

Kodatop.    Hpeculun  ■   '  '     ' 

■ht   -■*     *■ 


ight-reflect 
™?^in. 


low.  theu,  can  the  taholatcd  values 
.  "  bluish  white  "  specDlum  metal  can 
jet  be  made,  and  will  be  bad  tobeatfor  teleioopic 
■work.  Mr.  W.  G.  Penny's  letter  {36277)  very  trolv 
givei  naoll  that  is  wanted  rr  spnriona  due  ;  ludeeo, 
as  ia  the  case  in  all  virttul  imageo,  they  moat 
ueeeaearily  be.  na  their  name  impliee,  "  unreal " ; 
thoae  combiaLtinns  which  impress  the  mind, 
(hiongh  the  retina  aod  optic  nerve,  as  being  the 
most  cspftble  of  giving  what  I  nmycwl  symmetrical 
(Ustortiou  of  the  objects,  under  trnticul  enlurge- 
neiits  ot  redoctioot,  unduabtedly,  being  the  beat. 
Sense  wa  have  the  necntity  for  oalcDlatioas  and 
«iperinient*,  which  really  means  "Sad  out  the 
"best  form  toiwl!  out  all  ways  at  once,"  or  vice 
■vena.     Mr.  K,  W,  Wigmore  (25376)  will  find  Mr. 

Penny's  diagram  an  oaawer  to  his  perforated -pi  ate 
effect.  I  shonld  like  to  add  that  aU  oat-of-focus 
objects    are    larger    than    when    foco^ked    sharp. 

When  looking  at  the  sky  the  perforation  ia  out  of 
iocoa.  Frlamatlque. 


USSFUL  AMD  fiCIEHTIFIC  BOTES. 

A  'Winter  Chiut.-^The  FraHifarttr  Ztimng 
nports  that  the  silk-tailed  chatterer,  one  of  the 
^iwUtda,  bas  been  lately  seen  in  several  places  in 
JUddle  Gemuiny,  of  tef  an  absenoe  of  more  than  fliJ 
jwui.  A  few  daya  ago  nearly  16  apecimuos  of  this 
zufe  lurd  wen  oonnted  in  the  public  garden  at 
Nanmbni^  on  th^aal.  Ai  ita  nsual  hibitatian  is 
»  auudi  buher  latitude,  its  preseaoe  In  Central 
QtroMDJ  i»  regarded  as  an  indication  of  the 
HTerity  of  the  winter  in  Northern  reaions,  which, 
making  food  scarce  and  hard  to  obtain,  forces 
the  ohatterera  to  seek  a  lass  rigorous  temporary 

.  Olorka'B   Ssifaty   Blms   and  Buhbara   for 

OrclsB.— Mr.  Clarke,  of  180,  Stockport-roid,  Man- 
obeater,  is  attracting  tlie  attention  oF  oycllau  to  hia 
Mtant  Biiety  rima  and  rubbers.  'Hio  rims  ue 
little  heavier  than  the  hollow  pattern,  while  it  la 
claimed  that  it  is  impossible  for  the  rubber  tjies  to 
t,  altboQgh  when  detired  the^oaa  be  easily 

"i  slightly 


Temored.    The  rima 

■idea  and   a  curved     .     ., ^ 

coonding  comers.  Two-thirda  of  the  uEual 
bar  of  (pokes  make  u  wheel  which  cannot  be 
bnokled,  with  the  adviuiC«^a  that  it  ia  lighter,  and 
does  not  offer  so  much  resistance  to  the  atmospbere. 
The  rima  are  slightly  widened  at  the  mouth,  and 
SOtueqneatly  do  not  cat  the  rubber  at  the  sides 
when  UiB  latter  is  spread  by  the  weight  of  the 
ridei;  and  as  very  little  cement  is  required  to  lii 
ttie  tires,  the  matimnm  of  play  is  allowed,  and  in- 
joriouB  strains  on  the  rubber  arc  preye-'-^ 

Slnlatnra  Drill  Chuck.— Mr,  U  orris  Cohen^ 
of  Kirkgate,  Leeds,  sends  us  ■  miniature  drill 
ohnok,  whiob  will  hold  drills  as  line  as  ■  needle  ur 
M  oo»r.e  as,  say,  No.  H  B.W.G.  The  "miniatuie 
chuck"  can  be  tiied  in  the  jaws  of  any  chuck 
Oapable  of  holding  anything  tbree-siitcentJia  of  an 
insh  thick,  and  will  be  found  very  useful,  not  to 
say  indispeniable,  especially  as  iU  price  is  only  - 

Vnutoota'B  Price  Uat.— Mi.  A.  FraiLoois,  of 
Bylandrroad,  Birmingham,  sends  us  the  third 
ecutioa  of  his  new  price  list,  which  ooatains  modtd 

.^ancincs,  mieroacopes,  opera  and  field  glaaBe<^  speo- 
tadea,  and  a  special  circular  in  connection  with 

,  tepjosai  work,  in  which  many  useful  hluti 


width  sufficiently  wide  for  the  spring  holder  to 
-love  freely.  Baseboard  24  X  ISin,;  distance  be- 
«een  uprights  9Jin.  1  have  no  knowledge  of  the 
_ew  hard  vulcanised  libre.  Tieler  and  Spiller.  of 
KensingtoD,  are  the  makers  of  the  spring  balden. 
Their  apring  holders  ore  very  nafo.  For  seven  to 
eight  years  I  hare  used  them,  and  never  lostatttbe. 
I  have  placed  fonr  delicate  tubes,  made  by  Caaella, 
coating  int.  each,  witho-..t  breaking  any,  on  various 
DCoaeiuDS.     About  three   months  ago   I  exhibited 


the  rotating  disc  in  public,  for  the  beneSt  of  the 
School  of  Art.  Applause  on  applause  was  the 
result,  Tisler  and  Bpiller  had  the  H.A.  for  one 
year,  with  parmiseion  tu  make  others  like  it,  on 
condition  it  was  to  be  known  by  the  inventors' 
imes.  In  another  number  of  "  Ouib  "  I  will  give 
aimpla  way  of  ahowing  off  tubes  in  an  upright 
position. — D.  C. 

[67683.]— Ohlmlnr   Olook.- A  chiming  clock 
is  far  beyond  my  scope,  and  I  Bhonld  not  dream  of 

Why  must  you  begin  with  Uie  hardest  branches  c^ 

1?    Try  a  kitchen  clock  first.     To  write  pro- 

latmotions  renuires  that  one  should  work  the 

thing  out  according  to  his  own  instrnetious,  to  see 

that  they  are  correct  and   full.    I   shan't  have 

leisure  to  do  so  yet  awile,  I  tear. — W.  A.  8.  B. 

[68047.]— ■WarmlnB   aoom   {TT.O.)— I  tliinfc 

lur   friend   is  right;   it  would   not  circulate  if 

ranged  with  two  pipes,  both  leading  tu  upper 

lor  and  down  again.    You  might  Ex  your  pipes 

<aF  the  top  of  shop,  as  per  aket^,  an  arrangemeut 


ia  carried  along  top  of  shop  (all  round  if  you  like), 

boiler.  ThiB  lower  pipe  C  is  connected  with  ■ 
supply  tank  T,  which  serves  to  keep  the  pipes  full. 
The  pipes  may  be  concealed  by  oruameutal  ' 
work.- Glattun. 

[68077.J— (Jaa  BukIiM  Qnery  (CQ.)— The 
maximum  pceaaure  in  a  Clerk's  engine  is  SOQlb. 
Ain.  w;ill  be  thick  enoDgh  to  stand  this  preeturc; 
but  ^in.  would  be  more  to  the  taste  of  ja\a 


founder  for  casting  wiOiinit  chQ1iTi|.^  1 1 
1  cannot  answer  your  otlieir  qocaticot  tma 
once;  but  shonld  think  iin.  water  space  ■. 
and  I  ahonld  try  a  hole  (aqaue)  a  la 
diameter,  and  enlarge  it  nntil  exiKriuent 
that  it  was  large  enough  for  oertautyoft 
Glattos, 

[StOflS,]— Air-Chm  ValvoB^-Tbewf  s 
made  of  hoof,  booanae  it-ia  eloeer  grain 
horn.— T.  A. 

58JS2.]— OJT.  Bnalnea-- Doea  -'W. 
.wJly  thrai  that  the  engines  referred  to 
rigid  wheel-haae  of  19ft.  lin.  ?~HlTCHJS. 

[63464.]— Furnace  for  'Wponclit-Ircai 

'Will  not   the  cupola    iUostiated  on  p. 

>u  an  idea  ?— ESSAB- 

[6S457.]  —  Bide  Ooovexaloii.— Ths 
action  would  answer,  of  course ;  hot  il  ■ 
advisable  to  let  a  gun-maker  fit  whatevei 
he  considers  moat  suitable.- B.  G. 

[68159.1— Dumpy  I^eireL— If  "Johnii; 
wiJl  refer  to  Vol.  XXIX.  p.  57,  he  wil 
full  description  of  the  Y  level,  which  is^ba 
to  mijte  and  adjust  than  the  ■■^Dnmpy." 
I  think,  see  from  that  description  that  a  t 
level  is  for  beyond  the  powers  of  an  amslei 
cheapest  and  best  way  would  be  to  bnv  i 
~ants.  He  oudit  to  get  one,  seooad-hi 
.2  10a.  or  £3.^.  StASYAS  BIGC. 

[584fi3.1— DrllUnB  Maclilna.— WonU 
nswer  this  querist's  pnrpoee  to  takeblii 
rum  any  of   the  numeioiia    designs  pcbli 


[684B7.]— OhoinIoal.^Why  does  not 
analyse  his  crystals,  and  ao  obtain  definit 
matioD  instead  of  guessee  'i* — F.  C.  8. 

[aS4G8  and  687S3.1— Pomaoe.— Par  w 
crucible  as  8  x  16  I  should  make  the 
at  least  14in.  diameter  inside,  and  litif 
thick  with  firebrieka  on  end,  cnt  or  mii 
shape  (radially).  A  form  of  conatmcti'i 
different  from  that  formerly  prinied 
be  advontageooa  in  ao  large  a  furnace,  fin  ' 
of  fiimplicity  and  convenience  in  workit; 
written  description  wonld  of  necessity  t" 
Domplicated  and  lengthy.  If  tbe  Editor  iJ 
worth  while,  I  should  bo  happy  to  kii4 
drawing  of  a  larger  siie.  I  should  think 
described,  if  properly  -formei.  should 
work.  The  oaaing  ia  all  wrought  iion.  1 
know  what  clay  is  sold  "  at  tbe  oilahops." 
Stourbridge  or  other  good  fireclay;  birt  i 
think  that  for  a  very  small  furnace  the 
composition  sold  by  Mr.  Fletcher  wonlJ  i 

-  ^rably.     Make    "--    "' "    -     

"  ■■  ■         °'* 

Btove,  with  the  top  of  tbe  furnace  aboal  : 
high..  Cover  tbe  bottom  inaide  with  lin. .fl 
fireclay,  and  stand  the  crucible  on  a  piet* 
brick.  Blow  gently  at  fi  rat,  and  gradosJI; 
the  blast.  No  chimney  is  needed  if  no  wi 
isneor.- T.  P.S.  T. 

[58471.]- Brass  EVinvinff  Work.— I 
think  this  querist  would  Gnd  no  difficult} 
taining  what  he  wants  bj*  applying  to  ib 
merchaota  in  Birmingham.  No  doubt  u 
tlsement  in  the  "  Wanted  "  column  wouL 
the  required  addraases. — S.  B. 

[58477.]— Olarloaet.— It  ia  poaaiUe  to 
the  wind  eacapiug.    Merely  a  matter  of  fn 

Bakdsman. 

[6*482.]  —  Boap.  —  Caator-oU  and  pot 
make  a  soft  BOap  only.  Soapmakers  m 
more  than  20  per  cent,  of  castor-oil  in 
with  other  fats.— Nns.  Dob. 

[68487.]— HhortrOlrouit  Bell»,— In  i 
"  L.."  1  presume  the  bells  yon  refer  to  an 
of  Bristol.  I  am  not  converwint  with  lb« 
of  ooustrnction ;  but  on  page  483,  No,  I.M 
ia  a  description  of  tbe  method  of  winding, 
it  I  am  unable  to  gather  any  practical  rs 
am  sorry  1  cannot  help  yon  in  thia  parii 
C.  D.  R. 

[58490.]— SoiBBoro,  to  Sharpen.— Get 
a  pair  freshly  ground,  and  notice  the  an$l 
edge  of  blades.  Then  iioitate.  Punch  tl 
out  on  a  Btake,  and  make  new  ones  out  of  >< 
Rivet,  in    usual  wa^,    on    the    stake    or 

KaaAB. 

[684%.]- Sensitive  PlomeB.— U  this 
does  not  possess  the  back  volumes,  be  * 
bably  find  the  iofoimatiOQ  he  requires  in  1 
"  Sound,"  which  contaioa  a  number  ot 
tions  of  bumera  for  aeo&itive  fiamas.- 
Dor. 

[68407.]  —  Ourrenta  aet  np  h7  n 
These  experiments  are  rather  old,  and  if 
ace  not  BO  good  as  the  one  in  which  a  piae* 
IB  lowered  into  a  bottle,  and  tiiccnrraUl 
sat  up  by  iuserting  a  division  down  thl  ■ 
queriBt  will  study  the   conditions,  ha  M 

BOoeoM.— P  H  vaiciST. 
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«».}— P«rfhrt-tTiiiwl  PlMio.— To  "  Clock 
— I  hava  read  yaar  rsmuki  on  nbava,  pob- 
iMl  Jutoaiy  Bth,  mi  Bhonld  be  glad  if  joa 
give  in  the  *■  B.  H."  full  p»rtioiukra  of  yonr 
f  BtriDgiDg  piuio.  It  loandi  nther  sweep- 
1  u;  that  your  lystem  is  inperior  to  ill 
•  but  the  hint  yoa  give  as  to  rcqairing  a 
revolntion  to  niu  middle  C  a  fall  tone  i>, 
mind,  a  moTe  in  the  rigbt  direatioo.     I  have 

0  which  has  been  tuned  bj  Uic  acknovladged 
inei  ire  have  in  Uia  town,  and  yet  in  a  moDth 
at  aeaio,  although  the  tnoohaniani  and  general 
laiuhip  appear  to  be  perfect.  I  blame  the 
on  the  antiqnited  method  of  etriaging  on 
md  leljing  on  the  frietion  between  the  iron 
od  wooden  pUnk  keeping  the  (tring  at  it> 
tentian.    A  aketoh  ana  eipluuition  of  fixing 

1  un  sore^  be  appreciated  hj  more  than — 

i37.]— BiaaotioiL  of  a  Trl&aB'le.-~The 
■  to  (hia  query,  p,  412,  are  not  Tory  aatiifao- 
The  first  by  "  Blag  "  ii  wrong,  and  t  Me  in 
It  number  of  the  "B.  H.,"  p,  4i>B,  thRt  he 
'  U  a  triangle  be  balanced  npon  it*  omtre  of 
y,  it  will  alK)  be  balanced  upon,  any  itraight 
•aung  through  the  o^."  Xoa:  bnt  that  is 
H  tile  moments  of  the  two  e.g.a  ottheaeg- 
arc  eqnal,  and  not  becauae  Uie  areas  are 
''  Verbnm  9ap'a  "  solution  involTei  a  know- 
i(  conic  aectioiu,  whereas  the  following  ii  by 
'ry  geometiical  oonatruction : — In  the  figure 
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'  is  any  triangle ;  P,  a  point  from  which  it  ia 
TedtodrawPD,  dividing  it  int^  two  eqnal 
Draw  any  line,  auoh  aa  P  D,  aoroewhere  in 
isitioQ  it  wonld  Maiime  when  biaecting  the 
;Ie,  and  from  G,  where  it  oata  the  aide  next 
draw  G  S  parallel  to  the  base  cutting  N  T  in 
leiiig  the  middle  point  of  the  base  and  N  T  a 
ndienlar) ;  join  B  B  and  prodnce  to  U,  and 
U  draw  the  perp«ndionlaF  U  D,  meeting  PD 

Tliia  point  will  not  neceuaiily  be  on  the 
M  diawn  in  the  figure  j  bnt  may  be  above  or 
,  according  to  tJie  angle  at  wbioh  PD  is 
I.  By  drawing  P  D  at  varioiu  angles,  it  will 
ind  on  joining  the  variona  leaulting  poeitions 
thataTery  flat  Docre  is  produced,  or.  in  mora 
!t  tenAe,  the  "  locna ''  of  D  is  a  curve  which 
nd  to  be  0  byperbola.  If  we  find  two  poaitiona 
by  slightly  altering  the  angle  of  PD,  and 
ig  these  pointa,  one  being  al»vo  and  the  other 
the  base,  and  both  being  near  the  bftse,  we 
cloae  approiimalion  to  the  exact  point  D, 
.if  joined  with  P  fixes  the  poiition  trf  the 
'  D,  which  will  bitect  tbe  triangle,  ai  may  b« 
ithua:  The  rectangle  KT  standing  On  half 
ISO,  and  of  the  aame  height  as  the  triangle,  ia 
to  the  triangle  in  area ;  also  the  rectangle 
a  equal  to  the  rectangle  F  D,  a*  the  diagonal 
L  through  S :  also  the  triangle  I!  G  D,  being  OB 
me  base  and  of  the  asma  height  aa  rectangle 
abalf  the' area  of  that  rectsngle,  and  there£re 
he  ar^a  of  tbe  ttianglo  A  B  0,  so  that  the  line 
'iaects  tbe  triangle.  Th  is,  of  conna,  is  only  ■ 
ul  method  of  finding  the  point  D,  and  I  will 
low  how  it  may  be  found  correctly.  Jt  has  been 
I  that  after  drawing  the  line*  abov*  men- 
1  the  point  D  must  be  on  the  baas,  so  that  if 
\  fix  tlte  poaition  of  D  or,  which  ia  the  same 

the  length  of  BD,  we  hare  solved  the 
:m.  It  will  save  trooble  to  ase  algebraic 
lis.  Call  BD,z,aDd  DByi  then  area  of 
le  =  xy  s>  A  say  ;  also  ckli  the  height  of  P 
the  base  =  H,  alio  the  distance  PO  (which 
iven  distance  aa  the  position  of  P  is  knuwn) 
Now  the  triangles  P(10  and  BGD  are 
r,  BO  we  get  the  equation — 
=  ^£-- ,  or  Hi  -  rj  =  ly.altoijr  =  A. 


height  H !  draw  the  diagonal,  and  th«  point  whare 
this  outs  K  L  will  mark  oB  the  length  of  m.  Now 
bring  over  n  to  the  left  and  square,  then  (x  —  »>)■ 
=  n  (m  +  4  r),  that  is  an  unknown  square  b  a 
known  rectangle.  If,  therefore,  we  draw  ths 
reotan^e,  we  can  find  the  side  oil  the  aquare,  or 
s  -  m,  anditberefora  x,  by  Bnolid  II.  14.  Thus  the 
whole  construction  oonaista  of  drawing  tw"   'x^- 

;lei  and  a   circle.    The  above  could,  of 
_  -  put  in  the  ununl  geometric  form,  bnt  wi  . 
l«dioui  to  follow,  much  mora  to  print.—M.LCB- 
Bath. 

pB5ST.]— B«fittinr  Air-GhuL  ValvM.— As  no 
Birmingham  reader  has  answered  this  query,  I  will 
tell  "  Another  Amateur  "  how  I  enrod  a  couple  I 
have.  The  Talvea  are  (as  your  correspondent, 
E.  S.  Dale,  laya)  made  of  horn.  After  Beveral  un- 
■uccessful  attempts  to  turn  up  the  valves,  and 
grind  them  in  with  whiting,  ffc,,  I  put  the  gun 
away  for  a  week  or  two.  At  last  tbe  idea  struck 
me  that  bom  would  soften  by  heat.  I  then  re- 
solved  to  make  one  more  attempt.  I  took  out  one 
of  the  valves  with  seating  oamplato,  placed  the 
seating  in  a  self-centring  ohuak  in  the  lathe, 
brought  the  back  centre  up  to  the  valve  shaft,  and 
put  on  a  moderate  pressure.  I  then  held  the  valve- 
shaft  tight  with  a  small  hand  vice,  and  revolved 
tbe  seating  at  a  good  rate  until  the  friction  made 
both  vaive  and  seating  quite  hot.  I  then  let  the 
whole  cool,  keeping  the  back  centre  tight  up.  I 
then  screwed  the  parts  together  and  pomped  in 
some  air,  and  found  it  quite  tight.  The  gun  has 
not  had  any  air  pumped  in  fur  at  least  six  months, 
and  a  few  minntee  before  writing  this  noto  I  siiot 
a  ballet    to  aoe    if    the  pressure  had   escaped.- 

Reksat. 

[QSSSl.l— Indloator  SiSffnuDB.— Replying  la 

"Sydney,  he  did  not  give  the  scale  nsed,  so  I  was 
nnable  to  give  exact  average  pressure, i  which  I 
made  as  lf)lb.  and  39ilb.  reapeotivsly.  I  have 
already  explained  that  the  back  preasnre  is  allowed 
for,  as  you  only  messore  tbe  effective  jpressure.  I 
mnst,  however,  apologise  for  not  noticing  before 
that  the  second  diagram  was  at  125  revs,  inatead  ~' 
<i8,  as  I  reckoned  it,  which  wonld  make  it  aoi 
out  106  EX.,  as  you  aay.   Taking  your  own  Ggurea 


It  dimebjr 


4n'31b,  in  the  first  case,  G'J'7  Is  the  power  men 

Uagram,and9I  H.P,  by 

aeoond,  witfi  average  pressure   of  M'Elb.    In  first 


the  cylinder  by  fi 


.  the  eyl 
J,wM 


D.line  is  48'lUb.  , 


as  before.— T.  C,  Bristol. 


[S8e23.>-Oontaat  Bleaker.— Hr.  Brown's  al- 
losiona  to  bii  "  dismal  failure  with  the  plstinnm  " 
break  calls  to  mind  my  own  sad  eiperienoe  in 
attempting  some  years  a^  to  construct  an  efficient 
contact  break  fOr  a  large  coil  ("  ladngtorinm " 
fint  oommunicatiou).  Aitor  repeated  attempts, 
and  resortiuK  to  ail  manner  of  DOutrivancea,  reault- 
ing  bu*  in  bIdsb  of  time  and  patlenaa,  and,  I  may 
add,  platinum  also,  I  was  fairly  compelled  to  give 
it  up  as  a  useless  endeavour,  and  to  fall  bsok  apon 
the  mercurial   break—moah  against  my  Inclliia- 


jona,  however,  aa  considering  the  attractive  force 
in  core  at  disposal  it  certainly  seemed  a  nitv  not 
to  be  able  to  use  it.  The  nsoiJ  plan  of 
the  spring  of  platinum  break  by  means  of  thi 
small  screw  always  appeared  to  me  to  b«  faulty,  aa 
the  platinum  faces,  however  oonectly  fitted  (and 
that   this  is  done  efficiently  is  of  the  utmost  '~ 


i»A±J^ 


call  ■— -  ri  HI,  this  equation  becomes — 

r  =  m  +  ^n»T4Vi7 
ia  (2  H)  n,  we  can  find  the  Jength  of  m  geo- 
fatlybydrawingarectangleonbaseBTwith 


, ly  rednoed  surface  for 

tact,  and  its  resulting  concomitant,  an  indifferent 
secondary  discharge.  It  was  in  Vol.  XVII-  I 
think,  that  I  suggested  a  remedy,  thoogh  possibly 
tbe  arrangement  may  not  have  been  new— Namely, 
to  raoont  the  entire  break  on  a  sliding  plato  witD 
a  screw  anangement,  for  gradually  increaaiiiK  ot 
diminishing  within  small  hmib  its  distance  nam 
core,  and  a  sorew  to  damp  It  firmly  to  base  whan 
properly  adjusted.  As  will  be  sasu  in  this  case, 
the  pUtinnm  &oea  once  adjusted  remain  so,  wear 
of  comae  excepted.  At  the  time  I  had  no  meani 
of  trying  this  arrangement  bnt  have  sinoa ;  and  I 
am  happy  to  say  proved  ita  simpla  aScieDcy  in 
fitting  breaks  to  several  coils  ;  bnt  I  am  boinul  to 
say  of  mueh  smaller  Hinunjinm  than  the  one  abfive 
alluded  to.— Jos.  Lbanby. 

!-?.]— Indnotlon  OoU.- To  Mb.  Bknsst 


is  needed  for  his  timely 
torgetlttlnsaB  in  not  considering  the  effect  on  the 
volcanito  tube.  I  hope  "W.  J."  was  not  misled  by 
it.  I  mnst  demur,  however,  to  a  portion  of  the 
rest  of  bis  criticisms.  I  do  not  Uiink  there  is  a 
".probability"  of  the  inner  turns  of  the  seoondsiy 
falling  throngh  the  molted  paraffin  to  the  tube. 
In  my  own  coil,  after  a  few  of  the  paper  seotions, 
with  their  contained  wire,  had  been  nut  on,  melted 
p*""'"  was  poured  into  the  spaoe  between  tbem  . 


Although  I  gave  65°  as  the  meltingpointoC  paraffin, 
soma  paraffins  melt  at  lower  tamperatnies,  and,  aa 
desperate  diseasee  sometimes  need  deaperatc 
remedies,  a  careful  heating  mi^t  bo  preferable 
before  taking  all  to  pieces  if  the  fault  be  a  '  ' 
iuaida  the  secondary.      This   mii^t  be   d 

paaaing  a  heated  knife  or  strip  of  metal  b 

sections  and  tube.  Hi.  Bangh  is^  of  course,  ri^t 
in  stating  that  an  external  abort  ciTOnit  on  a  portion 
of  tbe  circuit  would  lower  the  efficiency  of  the 
remainder ;  but  if  he  will  kindly  refer  to  my  reply, 
p.  463,  he  wUl  see  I  think  that  no  such  abort  eironn 
ooonrs  when  wa  simply  test  the  sparking  power  of 
Tarions  parts  of  the  secondary  by  brmging  out 
terminals  a*  proposed,  the  main  torminals  remain- 
ing, of  conisc,  a[Art.  I  should  not  have  eipeotad 
the  Leydao  jar  action  between  primary  and 
secondary  to  produce  iparks  an  inch  lung  in  a  ooil 
of  this  kind,  and  I  fear  I  tdiall  remain  eceptioal  till 
I  hear  of  the  result  taking  place  eipenmentslly 
with  a  disc-wound  coil.  Respeoting  Mr,  Bangh^ 
remark  on  p.  455,  that  excessive  liurning  at  the 
points    of    the    break    indicates    injurious    leak- 

Xin  the  secondary,  I  may  sav  that  '  the 
,  tinum  burned  oS  my  break  m  a  ieyr  minotea, 
although  the  coil  gave  over  8in.  spuks  from 
5J  muea  secondary  wiUi  a  mercury  break. 
Holes  were  also  burnt  through  the  paraffined 
paper  of  the  condenser,  bnt  apparently  without 
aSecting  the  astion  of  the  coU,  which  is  a  very 
robust  specimen  of  its  class.  The  foils  were,  ot 
course,  not  in  oontaot,  and  the  air  apace  seems  to 
have  answered  sufficiently  as  an  insulator. 
"  W.  J.'s  "  primary  is  probably  of  rather  thin  wire. 
One  would  expect  thiit  this  defeat  m^ht  be  com- 
pensated— at  ul  events,  partially — by  using  aluger 
nnmber  of  cells  in  series.  A  coil  made  fa."  Cmb 
Bearer  "  (VoL  XXV.  pp.  839,  8!M)  had  a  OR  Rin. 
by  tin.  witbtwolayeraSo.lG.andgaveSJtin. sparks 
from  81b.  No.  SS  secondary,  fi'uw,  referring  to 
Mr.  P.  Ward^s  reply,  p.  476,  if  "W.  J."  puts  three 
layers  of  So.  12  on  a  core  to  fit  inside  his  present 
secondary,  said  core  must  be  only  about  {in. 
dismotor— certainly  too  small  for  the  coiL  If  Mr. 
Ward  will  investigato  tbe  relative  inductive  effects 
at  all  pointe  along  any  given  core  and  primary,  he 
will  find  that  the  length  of  <■  W,  J.'s '  secondary 
coil  is  mueh  better  aa  it  is  at  6irL  on  a  12in.  core 
than  9in.  on  a  Win.  core.  The  Polytccboio  ooil, 
with  its  spark  of  '19in.  per  mile  of  secondary,  or 
the  lato  Hr.  Bpottiiwoode's,  with  ita  'loin^  ar«  not 
much  to  brag  0^1  think,  compared  with  the  reaulta 
got  from  varioua  smaller  coils.  I  have  alwayi  had 
Uttle  doubt  that  in  these  cases  the  inanlatioa  as 
well  ai  the  plan  of  the  secondary  was  at  fault ; 
and  if  the  wire  on  these  coUs  was  treated  as  de- 
scribed by  Mr.  Ward,  and  then  allowed  to  oool 
before  winding  on  (as  we  are  left  to  infer),  I  do 
not  wonder  at  the  more  carefully-made  amatonr 
ooili  beatirtg  then  so  far,  good  insulation  being  ao 
mush  more  neoasaarj  in  a  large  coil  than  on  a 
SDuUone^^.  Browh,  Belfast, 

(6B««a.]  —  Idthtbag    Taonnm    T««m.  — F. 
TaaSe  can  light  up  a  vaeaum  tube  by  an  inflnenee 

Li—i. .J — .. -■'--'-laecompanjlng 

If  he  dMiiea 


to  form  itrue,  he  must  nsa  at  laait  fonr  ISin.  pMaa 
driven  about  SOO  revs,  per  minntojjind  he  can  than 
connect  op  direct  to  machine.  The  former  way 
is  intermittent  and  the  latter  oontinuoui. — Paul 
Wakd. 

[68678.7- Pormnla — Will  "W.  H.  T."  [ilaase 
nota  t^t  m  my  reply  to  this  qnecy,  printed  in  to- 
day's issue  of  the  "B.  M.,"  I  have  inad- 
vertently stated  the  circnmferenoa  of  the  circle  aa 
beiiw  ■=  radius  x  r,  instead  of  diameter  x  w?— 
A.  O.  B,  Bdinburgh,  Feb.  5. 
'^[08691.]- Saflecrtiiiv  Telaaoop*.— You  have 
■poiled  the  figuring  of  the  mirrors,  npon  which  the 
good  definition  depends,  and  you  will  not  be  able 
to  get  them  right  again  yourself.  The  only  rtmody 
is  to  send  them  to  the  working  optician,  and  if  ypn 
write  to  me  or  advertise  yonr  address  I  will  give 
you  the  name  of  one  in  London  who  wonld  moat 
l^bably  do  them  for   you.— T.   C.   LiNSCOTT, 


[68«9S.]— Paper   Xilla.- The    smallest   mlU 
yon  nan  erect  is  one  with  a  single  paper  machine. 

._ ,  Thia  machine  should  be  about  SOin.  wide,  and,  of 

would  be  sufficiently  rigid  to  keep  in  ita  place.'  conrie,  of  modem  make.  Thereat  of  th *-' 
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ii  a  ypypr/r.iiia,  tad  eoaniiU  of  ttaai  *ad  nir- 
BBUrul  boilcn,  b«aMni.  brakcn,  pf*dnTi,  prf 
[liriii  BMliiac,  is!«Bden^  itasiB-eaKme,  Ae^  uid  > 
toilMcRintj  pUat.  noiA  k  mill  m  IhU.  baildjiiff 
•ad  BiKliiiMrj,  wiiild  cm  l>«twt«i  VVyfM  ud 
ZVliHA.  Bnt  j<->a  ire  Iao  ra^e  in  jour  cipre*- 
lic*  "ornBDvjcm  kinds  'yf  ptptr,"  aitfaiiniigfat 
■■an  brf*^  aaii  if  tbii  in  tb«  nvc  i  mill  nieh  W 
kboT*  mi^t  miR«<D<id«nMj  liu.  TheonlTwaT 
to  ^(t  M  the  run  iiit,  h'tw^Ter^  wi>iild  bctOfM 
cstOBitca  fiiT  tbc  cn^D^T  and  bnU-liite  trotk,  and 
wlul  lli«  grrnind  (c«  ii.  I  ratbrr  tbioB,  bnwerer, 
ttwt  papfTnukio;  ii  a  largfr  vnuxm  than  joa 
ioaginc.and  I  ibnaldadnK  jimt/i  Ik  oiaMearefal 
in  iajrin^'Hituf  nu/ocjr  'n  tfaiilinc  '>(  hoiiiUM,  an. 
like  BMat  Ibinp,  at  pre*«Dt  papcTmaltiiig  i*  Tciy 
4epr«M*d.  and  vnall  nullfthaT«  theworwtof  chazuxa, 
foriBantitT  alun/t  (Ajtt.— PAPEB  Makek. 

[&84M.J  — Papar-KlUs.  —  Hoppuaing  tteatn- 
pova  tA  b«  OHid  (if  wattr-pover,  the  Gnt  coat 
w'fnld  be  leaaj, 

1  KUun  boiler  IWi 

I       „       engine GO  t 

I  HmaU        10 

1  Bag  „     ilii  each    Ut 

I     _    cbopper  „ 2S 

1    _    lioiler      80 

1  C£e*t  fur  waking  rjd  paper  10 

i     „        „   hnldiDg  Jiqlp,  £10  tsch       30 

1      „        _    nuking  lite h 

1  Pain  bf  aealea,  i-'i  each  10 

■       1  Hydraillic  preia 100 

]  Paper  CBtt'r  _ Ki 

1  PapetmadiiDe  ~ S50 

1  Wire  for  machine 20 

I  Wft  felt  matbiae 10 

CDl(felU,i:il>eacfa  20 

1  Ciiteni  fur  lime  liqDot    S 

Sondnei 100 

X6MI 


If  U 


mold     be 


be    lofficient,     alto    i 


nsed      initead     of     bjdraolic 
fairly  it»rted,  icrew-preu,  £20 


nntil  the  

Ithtnk£l'Xi(OT  .      , 

woold  find  one  iir  twu  pampe,  bvncbet  tui  uuuu- 
ing,  and  a  few  other  little  thin^i  that  would  be 
fouid  reqniiite.    I  baTc  baaed  thu  eatimale  npoD 

the    nppoaitian    that    rope,  nicking,    and    

papen  are  to  be  the  raw  materials;  bat  to 
paper  froni  wood  a  mnch  more  erpeniire  plsot 
would  be  required.  Wood  pulp  iA'J  ^"^  sems-iry, 
fiO  per  sent,  moietute)  can  be  bought^  and  i>  <ome- 
timM  ntad  with  the  nipe,  ic,  (or  niakiiig  brawna  ; 
alio  ataroh,  plaaler,  omherB,  and  ocbrei,  alam,  liie, 
ka.,ke,  A  gnat  deal  woald  depend  upon  the  partf 
vbo  would  bu J  the  plant.  If  "Marcben"  doei  not 
ntjdentand  the  maohinerj,  let  bim  be  thonjugblj 
•atiified  that  the  part;  he  in  gutngtn  aid  in  starting 
a  mill  la  boDMt.  1  know  of  a  case.  A  geatlema- 
l*t  part  of  bit  propertj,  with  water  power,  to  »oni 
men  who  laid  ihef  were  going  Ui  make  millboardi 
thaf  told  the  gentlcmui  that  a  pair  of  gUiing  roL 
wosld  ooat  aboat  £M0.  I  know,  from  penonal  cl 
perlence,  that  as  good  a  piirrif  rolla  aaan;  that  are 
at  work  in  the  eonatry,  and  u  good  u  can  poasiblj 
be  isqaired,  can  be  bad  delivered  ku  anr  railway 
■tation  in  England  for  £70.  It  ii  quite  liely  that 
mjf  atatement  may  be  queitioaedu  '-  "--  --■  ' 
plant;  but  I  know  a  paper-mill  wl 


ind  paying  well  jr 


-ethin 


lemill,  t 


alio  know  another  mill,  wbi.      ._ 

£120iecoadhandj  at  the  time  tbii  maehini 
bongbt  another  wa«  offered  for  £320,  a  iplendid 
maohine;  it  was  bringpulledout  tu  mike  room  for 
■  larger  one.  I  will  juit  add,  that  aviD  with  the 
outlay  that  I  have  itated  it  would  bs  probli 
whethai  it  would  paj-^moat  likely  it  would,  if 
properly  managed.  1  ihoold  be  glad  to  furnish 
any  fmuer  information,  that  ii  in  my  power,  si  ~ 
wiih  yon  aacoeu  in  yonr  yenture. — J.  6.,  Briitol, 

[68694.]— To  ICr.  Bottone.— The  rule  for  re- 
alitaneea  of  F.M.'s  and  armature  it  that  the 
on  the  F.M.'i  ibould  bo  about  one-third  leas  i 
■iitanoe  tban  that  on  the  armature,  bnt  abonl 

Knges  larger  in  thiokneaa.     Tbua,  if  the  arnii 
Ifl,  the   P.H.'a  should  be  1!.    Thii  appti 


the  core  tbnu  the  inner  onea,  and  cooaGquenUy  li 

active,  it  ia  better  to  allow  the  lame  reaiitaiice 

the  F.H.*i  aa  on  thearmaturc.  For  abunb-woimd 
maobinei,  the  reaiatimce  of  the  lielda  ahould  be  at 
lent  400  Umea  that  of  the  armature.  A  muibtne 
to  giro  80  to  '10  o.p.,  if  aerioB  wound,  would  raquirB 
aboat  tib.  Ko.  'iQ  on  the  armature,  .ind  about  Gib 
No.  IB  on  the  P-M/e.  if  Siuruena  type  and  aeries 
woand.  If  of  the  (iramma  type,  about  lib.  of 
No.  20  on  the  ring,  and  from  21b.  to  81b.  of  Ko.  I<> 
on  the  FJi.'a,  luppoiiag  tha  iron  be  aof  t  and  good 


i.  BOTTOKE. 


btdourthiiigeleo  batturn  tlwSywhMl?  Ifnot, 


of  wheel :  bnt 
•pin  lively.— T.  C,  Briilol. 

rUTOO.j  —  Klerophons    Tnuwmfttar.— The 
trannuitter  uaed  by  ib<    United  Telephone  Co-  ia 

an  application  of  the  ~  haznmcr  and  anlil "  type  of 
miciTiphuDe  known  a*  tbe  Blake.  At  ahovn  in 
aniined  diagram,  it  cbiuiita  of  a  lioi  B  having  a 


tion.  A  will,  by  thii  means,  know  whom  toaam 
Tbii  might,  of  oourae,  b«  done  by  a  conple  of  i 
dicalon.— St  EAT  I  T  E. 

tiSTOi]- WatflTialaer.- Thia  ia  a  nu 
nppoae.  At  any  rate,  tbe  fanlt  ia  aim^y  tb 
„nction-pipe  takea  vaponr  fnjm  the  drain,  eiiii 
deetroye  the  racnnlu  in  pipe,  and  to  prevoita  wit 
riling.  Tbii  ia  a  (anlt  with  all  pnmpa  forciag  b 
water.  Remedy —lAWer  the  pump  lo  thatwm 
i)  above  inction-valve  of  psmp. — T.  C,  Biiild, 

[  5«70t.]— Wtaeal-Cnttiaff  KMhine.— I  iaiii 
•ketch  for  tbii.    It  ia  ■    vertical  alide  with  fa 


mODthpieee  A  to  apeak  into,  and  >  tbin  metal 
diaphragm  dd.  Agaioit  tbe  diaphragm  are 
presied,  by  meana  of  apringi  S  3',  a  imall  pieoa  of 

Elatinnm  J?,  and  a  bntton  of  hard  carbon  c.  Tbe 
ammer  and  anvil  are  formed  by  the  platinnm  and 
carbon,  the  preiaure  being  regnlated  by  the  acrew 
K,  wbicb  acta  on  the  anipended  piece  wi.  An  in- 
dactiun  coil  ia  employed,  ita  prunary  being  con- 
nected to  battery  and  microphone,  ita  aecomury  to 
receiver  and  line. — BoeADlL. 

[687O0.]  —  Xlcrophone  Tramantitter.- The 
tranamitter  oaed  by  the  United  Telephone  Co.  ia 
the  Blake,  of  wb  icb  the  above  ia  a  ifcetcb,  ahowing 
interior  coiutraction  in  plan  and  aection,  which 
ad*  by  varying  the  reiiitance  of  the  local  circoit, 
by  meaoi  of  a  platinum  point  presaing  againat  a 
hard    carbon    button.    A    i>    the  front  part  of  a 


wooden  caaa,  in  which  the  whole  i>  inclosed,  and  in 
which  is  out  a  circular  mouthpiece  M.  B  iaacaat- 
iron  frame  C,  an  iron  arm  'faatened  to  B  by  spring 
L  carrying  apring  N,  and  hraas  carboD-holder  P, 
and  alao  carries,  by  means  of  iiuiilatiDg  bob  R, 
the  spring  and  platinam  point  c.  Tbe  whole  ia 
Bdjoitable  by  a  acrr  w  at  d.  D  ia  the  diaphra^  of 
thin  aheet'iron  insulated  by  a  rubber  ring  B ;  a 
iteel  spring  K  also  prcaies  on  D,  likewise  inanlatcd 
by  a  rubber  cap.  A  small  induction  coil  is  placed 
in  back  of  caae.  Tbe  action  of  the  instmment  ia 
aa  follows:- Tbe  loand-wavea  atriking  the  dia- 
phragm D  cause  tbe  platinum  point  c  to  vibrate  in 
uniion  with  it,  and  thus  varies  ita  pressara  on 
carbon  button  P,  and  producing  variation  in  cur- 
rent ;  the  current  flows  from  one  pole  of  tbe  trans- 
ipring  and  platinum 
1  P,  and  apring  N  to 

_. ,., ..  primary  coil  of  mduo- 

>il  (not  shown  in  drawing)  to  other  prie  of 
battery.— P.  C.  A. 

[68701.]— Telaphoae.  — A  B  C   =   thrcd    i. 
pboue  stations ;  E  R  E  =  earths  ;  X  Y  Z  =  thi 
way  pins  awitch.    If  Z  and  Y  are  both   oonnac 
with  X,  B  and  C  can  both  ring  up  A.    The  awitch 
must  be  "left"  in  thia  condition.    By  removing 
the   plug  between  X  and  Y,  A  can   communicate 
with  C.    By  nmoving  the  ping  between  X  and 


iheK  piBgt.  and  inaerting  one  betwe« 

- =-u*  wiili  B,  sod  Tice-veraL    B  ae 

and  C  twice  in  attracting  A'l  altii 


w 


jecting  table  for  earning  diviaioo-plate,  aadcew 
lu  a  boia  of  the  table,  uid  an  arm  alidiogqn' 
down  in  another  boas,   and  o»rrying  a  ' 

■'      '     difierent  I "--    -'   --■ 


it  have 


I    of    mandnL  lb 


a  act-screw  to  fix   for  heie^t.    Ciitlarifj 
at  bach  or  front  of  slide,  u  "  Braaa  "  pRftii.>l 
he  likes    it  better,  can   make   oentna  fiiai  M 
cutter  to  alide  np  and  down  on  a  oxriagb— T.  S. 
Bristol. 

[58705.] -SsamlaM  J^ewA  JoliiU.-1ta 
jomta  are  made  by  being  bnmt  togethn-L(>.<ii 
edgea  are   brought  to  anoh  a  heat  bytmaH^ 

Ertablc  gaa  blowpipe  that  they  malt  tngatbec  fc 
ivios  gave  some  very  good  aTticle*  taiam^ 
(in  various  poailions)  aome  time  back.  If  ]■ 
have  never  done  it,  yon  wiD  be  wall  if^'' 


[68706.1  BwmlCBi  I.MUI  JotaU^Tk)^ 
way  in  vrhioh  I  know  thia  to  be  I>mM  ■  Jf 
"burning."  If  "Braaa"  worki  nphiiWJ"' 
required  shape,  cnta  the  two.edfe*  to  tt  j** 
quite  straight,  brings  tfaeia  cloa^and  faJj*^ 
gcther — in  which  position  the  artim  mitfkiiM 
for  tbe  neit  process, — lays  a  Oiia  nana*  KOf." 
lead  along  the  joint,  and  then  bringa  tlie  U*Hj 
to  play  carefully  along  tha  line  cd  jaiaii^^ 
just  until,  (he  lead  beoomea  liquid,  l>a  wiUtM> 
seamless  joint.  It  ia  better  to  ban  MUt  kU  ^ 
stance  the  abape  of  the  inaide  of  tbeanidr-I 
simply  round  a  pieoe  of  half-romid  wooi  ft«lj 
stance — in  order  to  iDpport  the  tnetal  ifl*  • 
laaBbca  melting  point.— B,  P.  HaSSOS. 

[.'i370n-')— Stationary  ExL«ine.— Sii  n£a  « 
hour  =  628ft.  per  minnte.  Re«irtanMJK»» 
oline  =  [^  X  6  X  S,2«]  =  8,30iab.  Be«»« 
due  to  speed  =  5x9  =  45lk  .■.  tisil  P"f 
required  =  638  x  ['.200  -^  4ft  1  ^  .W.*"' = " 
h!p.  nctt.  Let  the  engine  indicate  *>  HJ.  Jj 
nllow  for  ita  friction  &nd  oOiit  enotiiirdtK  ° 


allow  more  than  W  mW 
would  not  probably  leara  at 

[58708.]— J 
abanld  ceriainly 


s-ja>s? 


.  12,  1886. 
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lltions  ha  numsi.  Perhsp;  he  haa  not  dii- 
B  Kll  the  oiide.  If  hs  hi«  BUffioieat  iDcr- 
tlie  purfKiie,  1ft  bin)  put  ^Ih. or  «o  into  the 

I  tbem  DQd  the  lolution  of  Mid.— PAUL 

3.] — tTnalya.ma.Hng'  ZinOB. — TbeTO  isH 

M>  relUble  u  the  Fahrig  prooeu  (lei 
amatiog'    mud      ReooTering     Tin      from 

b;  HetT  B.  Fahtig,  ScieiUific  Amtritan, 
y,lB7t,  and  KSQLISH  H&ckanio,  I  be- 
lly, 187D,  neither  ot  which  papers  I  hs- 
]  nuir  ;  1  copied,  bawerer.  the  poiti 
lating,  and  have  nied  it  ever  lince.  t 
lating  linca  for  electrioal  purposes  il  . 
lofa  pusnd  ot  caoitici  soda  in  one  qnirt  of 
iDt),  each  tine  to  be  unalg*Duited  iteep  ir 
itiun  (or  one  or  two  seconds  ;   now  b»Te 

iron  tray,  and   cover  the  bottom  of  thi 

II  mercury  i  to  each  poui 


e  the  (i 


,of  thr 


g  solution  into  dean  water  (cold), 
snaof  wbich  add  2ai.Hu1phuriaaii!d.  Fi 
3B  the  zioo  into  the  tray,  aod  rcdl  or  m 
.wioe  lo  uxi  fro,  and  if  oyliadera  lue  a  c 
washleather  to  amalganiBte  the  inner  i 
will  oat  immediately  ait  toon  as  it  ma 
with  the  traj,  and,  no  doubt,  the  iron 
□K  to  do  with  ita  As  soon  ■■  the  lines  ... . 
JgEimated,  talie   Ihoro  from  the  tray  and 

cm  in  clean  hot  water,  whioh  wiU  inf 

rring  and  keeps  the  amilgamited  li 

if  colour;  paol,  it  to  be  stiired  away,  in 
mixed  with  limo.  BcC-.tb  I  read  of  thii 
simple  device  1  was  very  much  troubled  ; 
I  happy  to  say  it  is  the  simplest  thing  oat  to 
late  sueceeafully  a  great  quantity  of  zinci 
lltw  momenta.— Zinc  Jack. 
I.] — Atonu. — The     atoms     are     eatirely 


isuppo 


'ibeac 


Boicovitch  0 


'isiblr 


(    material    

that  they  seemed 

within  the  stellar  universe  ;  but  he  wi 
»  disoover  a  trace  of  their  action  on  th 
}f  it.  In  modem  physics,  atoms  are  said  1 
lonenta  of  moleeulee,  and  the  molecules  ii 
'olumes  or  weights  of  the  supposed  chem 
lent*.  If  the  molecules  were  larger  ( 
than  certain  quantities  wbicb  cm  be  est 
1  numerical  ralues,  the  assumption  is  mad. 
y  would  lose  their  charaataristia  properties 
is  heat,  elentricity,  do. ;  but  matlieinatical 
hy  has  failed  as  regards  atoms  or  ultimata 
matter,  and  is  not  likely  to  be  aucoessfol 
jncition  until  some  definite  action,  either 
boundary  or  from  the  outside  of  stellar 
1  disoovBred.— J.  StTTCtlPFE. 
^]— Hice-HuBklnK  Machlaa.— I  am  not 
nawer  aU  "  W,  H.  C.s '■  questiuna  in  eon- 
with  this,  but  can  reply  to  sonic  extent  te 
.    Twepty    years    a^o    there    was  a  tioe- 

machtne  in  operation  at  the  foundry, 
i.  Japan,  which   bad  been  sent  out  from 

:  it  resembled  ■  qaorti  crusherLbot 
jI  steel  crushers  had  wooden  ones.  With 
an  did  more  work,  better  and  qnicker,  thi 
ive  could  do  formerly. — B.  P.  JIaksom, 
.]— LimoliBht.  — I  have  used  lircon.. 
» lor  about  ID  years  (or  ocoBaional  nnrposes. 
re  abont  ^io.  diameter  and  lin.  long,  and 
'""  '"  •'■"  late  Wm,  Spottiawoode  by  a 
lame  1  have  forgotten, 
ly  by  the  head  or  end 
fia.long)  crackiog  uS,  when  one  uses  th 
face.  1  mounted  them  in  a  spiral  of  plati 
e,  Vo.  20   B.W.G,     I  tried  all  I  oonld  t^ 

mora  tbcougb  the  kindness  of  Hr.  Neville 
[n-ikelyne,  late  uf   M  ineralogiual  Depa 
ritish  Muscuia,  butifailed.      I  am  afraid 
lircun  eyliuders  cannot  be  bought,— Padl 

'.]— Dynamo.- To  MB.  BOTTOSE  0 
V  Brt. — This  dynamo  is  very  small  to  gii 
jht.     Yon  do  not  say  whether  you  bare 

or  be  the  case,  yon  may  uae  about  lib.  o1 
!  armature,  and  about  101b,  of  No.  Ifi  on 
1.     Drive  at  about  S.fiOO  revolntiont. — 8. 


chemist   who 


.  ]  — SolenoldB.— 


enoidissimplyai 


ijwer.whena  sufficiently  strong  on 

iriiugh  it,  uf  sucking  an  iron  core  inlo  the 
I  the  magnetic  centres  of  the  core  ant* 
cuincide.  After  reading  the  descriptioi 
tlie  hammer  you  will  underildnd  how  t< 
ootor  fur  ynur  modela.  You  might  makt 
srohle  a  steam-engine.  The  coil  would 
place  of  a  oylinder.the  core  that  of  the 
id  the  make  and  break  that  of  the  slide- 
fou  would,  however,  not  get  much  power 
poll.     A  boxwood  bobbin  having  a  hole 


with* 


anted  oi 


One  end  of  the  wire  is  connected  to 
id  the  other  is  fastened  to  the  bnun 
e   current   runs  from  ons  terminal 


sting  to  lb  I 
and  tbenci 


through  the  bobbin,  then  aUii 

nnt  A  ;  it  then  runs  along  thi 

to  the  stud  D,   whi<*  is  mounted  on  >  pie. .    ._ 

ebonite,  B.    From  D  a  wire  ia  lad  to  the  other 

terminal.      When  the    hammer   is   on   tbe  anvi' 

the  lever  ia  in  the  position  shown.    When  thi 


battery  is  joined  on  the  hauuaer  jnmna,  the  pen  C 
itrikes  the  top  arm  of  the  lever  and  breaks  the 
contact  at  D  ;  tbe  hammer  then  dropi  into  the 
strikei  the  bottom  arm  of  (he  lever,  and  maki 
contact  at  D.  The  movement  is  then  repeated,  and 
cootinnea    till    the     battery   is    exhausted. — U. 

BOWEOK. 

[58721.]- "WhltBLimliiB.- You  should  have 
first  washed  off  the  old  coat.  Hod  you  done  this, 
yon  would  have  had  no  trouble.  Wash  oS  both, 
and  do  afresh.- C.  D.  R. 

[68724.]- Boiler  auery.— Tbe  boiler  is  targe 
enough  for  tbe  eugine,  but  I  ahould  advise  you  to 
have  a  larger  grate.  Have  lilin.  x  (in.;  youwon't 
betroabled  half  so  much  with  stoking.  Boiler  will 
be  plenty  strong  enough  for  SOlb.  if  made  in  iron 
For  my  own  part,  I  should  have  the  grate  as  largi 
as  the  boiler,  12  y  14,  say,  like  a  copper  firehole.— 
T.  C,  BrUtol. 

[687-:i,]-OlrcnUrMillin»  Cuttera.- 1  drivi 
these  at  about  Hill,  per  minute  at  circumference 
and  Bute  taps  by  tiling  cutlera  between  latbt 
centres  On  a  mauorel,  and  feeding  the  taps  to  tht 
ontlar  on  tbe  uaderai[ie,l«inElibernI  with  oil  or  soap- 
suds ;  and,  asyou  sny — the  work  advance*  against  the 
cutter — it  is  apt  to  ride  if  fed  the  other  way,  Yi 
front  edirg  pointing  to  the  centre  is  best  for  general 
'    '^.eoft     ■       -•--"-•--' 


work  and  abope  of  tooth    thai 
BBW  tooth.— T.  C,  Bristol. 


tooth    that  ot  a  shallow  band 


,  .         .  t  you  know 

the  tools   are  to  be  obtained.     With  regai 
practieal  work  on  the  BUbioct,  I   never  Beard  of 
one.-C.  D.  R. 

[58732.]— Photo.  I.ena. 
Clark. 


plate  camera,  and  I  found  no  dark  coi 
soon  OB  I  stopped  it  down  they  appeared.  I  th(._ 
Borewed  tbe  lens  into  another  mount  wbicb  allowed 
the  stops  to  come  closer  to  the  lens,  and  tbe  hal  ~ 

Elate  was  covered  well  up  to  the  comers.  If  Mi 
'lark  con  plaoe  bis  stops  nearer  to  the  lens,  I  thin! 
P''"  "  '     '  ■   '    ' 


r,  take  1 


t  that  did 


hioh  prodooes  a  lliro  a.  , 
1  an  image  of  tbe  stop  produced  by  internal  reHec- 
tloa  bom  the  iimer  snrfacei  of  tbe  lena.— T. 
Pebeixs. 

[58734,]— To  Kr.  Bottone.— I  should  imagine 

your  arrangement  would  answer.    The  position  of 

the  trian^lar  piece  is  aioiust  immaterial,   aa  by 

virtue  of  Its  shape  it  is  sure  to  break  contact  at  the 

right  time — at  leaat,  onco  in  each  revolution.     I 

write  a  aeries  of  letters  on  the  subject  when 

a  little  less  busy ;  but  1  have  no  time  now, — 

S.  Bottone. 

[6S7afi.]— Hot  Polea  of  Fidd  Haisn«ta.~I 

ive  seen  one  or  two  niacbinea  in  which  the  same 

ling  occurred,  which   on  ciaminatiun  showed  a 

short  circuit  in  the  wirp,  or  between  tb»wire  aud 

le  iron  iUelf. — P.  C,  Uorasey. 

rsBTBS.]- Bnanwork.- Ton    don"t    want  tbe 

ilf  cannon-ball  for  flat  plates.    Spread  the  pitch 

1  a  board,  with  atrips  nailed  along  the  edges — an 

loh  will  probably  be  more  than  deep  anongh. 


Melt  Tib.  of  pitch  and  lib.  of  Rnssian  tallow,  and 
stir  in  Sib.  of  plaster :'  lest  t&Uow  is  required  in 
bat  weather.  Bnt  S4in.  by  9in.  ia  a  bjggiab  ihing 
to  begin  upon,— W.  A.  B.  B. 

[68789.1— Br»Mwork.— The  cup  yon  mention, 
is  made  of  cast  iron,  very  thick  at  the  bottom,  and 
ia  mostly  used  for  conaave  or  convex  anrfaoei 
which  require  moving  in  various  potiliona.  Wood 
or  (tone  coated  with  cement  would  be  meet  convo- 
Dient  for  your  piece  of  braas.  You  may  make  a 
pad  for  your  cap  by  talcing  a  ring  of  iron  ot  rope 
and  wrapping  rag  or  string'roond  it  until  it  is  tno 
thickness  required.  If  yon  will  advertise  yoor 
address,  I  will  send  a  few  bints  on  brass-irork  I 
have  printed.— A.  FEANC013. 

[58739.]— Baponaae  Work  —The  cement  used 
for  this  work  is  composed  of  pitch  and  plaster  of 
Paris  in  equal  quantities  by  weight.  Tbe  pitch 
should  first  be  melted  at  sa  low  a  beat  aa  possible, 
and  tbe  plaster  added  by  degreea,  atirring  the 
miiture  all  the  time.  If  the  weather  ia  very  cold, 
or  il  tbe  pilch  bos  been  temelted  vary  often,  I  add 
a  pieoe  of  Russian  tallow  about  tbe  siie  of  a  large 
walnut  to  the  kettle  of  pileh.  The  chaser's  bowl 
is  like  a  common  bowl  cut  in  half,  and  hollowed 
out  inside.  It  is  made  ot  cast  iron.  Tbe  cushion 
has  for  a  foundation  a  ring  of  iron  im,  thick  and 
7in.  in  diameter.  This  is  wrapped  round  with 
rags  or  atrips  of  flannel  ontil  it  becomes  2iin. 
thick.  Chasers  osc  tbia  arrangement  for  small 
articles  and  hollow  work  principally.  It  is  very 
convenient  for  this  work,  as  it  furms  a  sort  of  baU 
and  Bockct-joiot,  and  the  work  can  readily  be 
turned  in  any  direction  that  moy  suit  thomVat. 
Of  course  a  piece  of  brass  2ft.  by  Win.  cannot  bo 
worked  in  this  woy.  A  pitch  block  must  be  used — 
to  make  it,  level  a  slab  of  atone,  and  pour  tbe 
Lclted  pitch  on  to  the  centre  of  it,  diatributing  i( 


■ith  the  back  of  the  ladle.  Add  layer  after  lavar 
ia  about  ib.  thick;  lay  tbe  plate  on  this 
ing  warmed  it,  and  work  with  the  fingers 


after  having  warmed  it,  i — 
some  of  the  pitch  over  tbe  edge  of  the  plat 
help  to  keep  it  down.  As"  Braaawork"  appears  to 
be  quite  a  novice,  I  should  strongly  advise  him  to 
commence  with  a  amaller  plate  than  the  one  he 

li  I  can  help  him  further,  I  shall  be  bappy  to  do 
so.— FAL. 

[58710,]- Dampnoai  In  Beehive.— Aa  yonr 
beet  were  not  put  in  the  hire  till  September,  it  ia 
passible  that  there  would  be  a  quantity  of  un- 
sealed food  in  the  combs  which  would  become  thin 
and  ferment,  and  run  out  ot  tbe  cells  on  to  tbe 
'  -  -  possibly,  snow  has  been  driven  in  at  the 
,  _  .and  cBUBBi  the  trouble  hy  melting  inside 
the  hivi 

n  np  tbe  quilt  from  behi 
,„>,  „j  frames  without  bees  on,  ouietlv  rem. 
tbem  boat  the  hive,  wipe  tbe  floor-board  as  clean 
as  you  can,  then,  if  possible,  slide  the  frames  con- 
taining the  cluster  of  beea  over  the  part  you  have 
cleaned,  while  yon  remove  dead  beet  and  clean  the 
other  part  of  aoor-board.  Do  all  this  as  quicklv  aa 
possible,  bnt  do  not  disturb  the  bees  more  than 
yon  are  obliged;  keep  the  quilt  over  thom  while 
you  are  oleanine  the  floor-board.  Take  notice 
whether  the  Lees  have  soiled  the  combs  with  their 
excrement,  and  whetbpr 


il»  not  occupied  hy  the  beea  when  you  opened 

■  vc,  eapeoially  if  they  are  soiled  and  wet.  For 
ise  one  Ujickness  of  dry  warm  ticking,  and 
or  foar  of  dry  and   warm   flannel.     If  any 

rawl  out  and  Rct  chilled  un  the  fiigbt-board 
or  ground,  collect  them  in  a  tnmbler,  and  lay  a 
piece  of  perforated  sine  over  it;   you   can    then 

■  re  the  beea  by  taking  them  to  the  fire.  When 
have  got  livdy,  take  and  invert  the  tumbler 
the  feed-hole  in  quilt,  and  leave  it  there  till 

tbeyhavcallgonedown.  If  the  bees  want  feeding, 
've  them  a  Uttle  ayrup  with  the  chill  taken  oB 
rery  night.  If  suffering  from  dysentery,  a  clean, 
arm,  and  dry  hive,  wholesome  food,  and  enoourage- 
ent  lo  Hy  on  mild  days  should  restore  thom  to 
laltb.- W.  CoXOS,  Ambaslon,  Derby. 
[S8712.]— Twl*tln»  Moment,- If  the  spindle 
of  iron,  and  giving  it  a  factor  of  10  for  safety, 
...wilt  require  to  be  SJin.dJam.  Having  a  factor 
at  safety  of  10  it,  of  coutae,  will  break  w  '  ' 
eight  ot  10  tona  acting  o-  "■-  "~  "*  -'■ 
',  C.,  Bristol. 
68711!.]— Spring  Brana.- Providing  it  ia  of 
'  ible  qtiality,  you  can  mitke  it  suitable  for 
iringa  by  passing  it  through  rollers  nnder  oon- 
dcrablc  pressure  sevenU  timea,  or,  failing  these, 
y  hammering  until  hard  enough  for  the  purpose. 
■T.  C,  Bristol, 

[S3 74C.]— Spring  Brua.—In  anawer  to  Kwart, 
have  succeaafully  made  springs  out  of  sheet  brass 
by  cutting  it  first  mto  strips  abont  siie  requirad, 
and  thenbammering  it  on  the  anvil,  or  any  bloek 
amooth  sortaoe,  imtil  yoa  get  tbe 
reqnirea  oenee  uf  hardneu:  then  aiiape  yoor 
apring  with  t^e  file,  and  fioiah  by  pindin«.'«t'wa>ih 


a  ot  wbeeL— 


[687- 
lUilabl. 


BNaUSH  MEOHANIO  ASP  WORLD  OF  SCIENCE  :  No.  1,0!K). 


■o  bttX.    Anothei  bib  of 

fclMfi  joint!,  Ac  :  hmt  in  Gn  to  cherry  red,  »nd 
pIoDge  in  cold  nter  immediktel]'.  —  JOBK  M. 
Hackat,  Glugow. 

[66747.]— Panlty  BlMtrio  BdL— It  U  erident 
tui  tliere  it  a  thort-oiruait  eomewheve,  even  i^en 
the  pD^ee  ue  not  jiiimfil  The  reiy  feet  of  the 
ring  itoppiof  wLilit  being  examined  ptovee  thii. 


ZiUnih — One    fi-c.p. 
lin.  panfBn  burner. 


approach 

■aription*  of   wbicb   have  appeared 
ataDOrtr-^  D.  R. 

[6374S.]— InciaiLdaMiant 
Swan'i  luBp  ihonld  replaer 

UadowdbetteiT  i.  «b«olu___, ,  __      _ 

it,  the  chloride  of  uItct  would  be  initaUe.  It 
an  eipensiTe  batter;  to  pnrctiue  and  difficnit 
make ;  but  if  Ton  are  anxicnu  to  trj  ite  cooitxTurti 
I  ibaU  be  gUd  to  gite  detaiU.— Bobadil. 


Also,  the  platei  ought  not 
tottdi  the  battom  of  the  jar,  u  it  ii  iiatde  to  lead 
to  bilnra.  I  inppoie  jaa  removed  all  grease  from 
the  platei  before  patting  them  in  the  nitric  acid, 
■od  1^  eonrve  jou  did  not  attempt  to  charge  six 
■eeannlkton  (in  seriee)  bj  means  of  Etc  prunair 
oella,  else  that  would  lead  to  failnre.  Charge  each 
caU  np  separately  far  fonr  or  firs  honii,  and  Ir; 
that  way.  Four  of  toot  cells  Onght  to  light  jonr 
S-Tolt  lampv— P.  C,  Honucy. 

foot  of  heating  nrface  ^oiila 
T.  C,  Bristol 


[68761.}— Snglne  anaiy.- The  porta  m 
htTC  f,  iqaare  inch  area.    If   yon  bare  a 
diauht,  I  square  foot  of  h~ •• — 
be  ancient  lor  jonr  engine. 

J58763.]— TMth  of  Wlieala.— You  require  in- 
Dtc  teeth  tor  these  rollers  if  required  to  work 
oosroM/y  for  special  reasons.    The  teeth  may  be 


dental  work,  he  may  go  on  repairing  as  many  ai 
ficial  denture!  as  people  like  to  iatrust  to  his  ca 
It's  limply  a  business  transaction  with  which  _. 
outsider  has  anything  to  do  or  right  to  interfere, 
and  for  which  no  dipdimia  is  required  (in  fact,  that 
is  the  weii:  spot  in  the  Dentists  Act ;  it  inter- 
feres with  a  trade).  As  regards  drawing  the  line 
between  the  snigcoa-dentist  and  the  mechanical 
dentist  (after  an  apprenticesbip  is  serred)  it  is  an 
impossibility,  and  has  nerer  yet  been  done,  as  not 
only  are  the  two  so  intswoven.  but  9i>  per  cent,  of 
dentistry  is  mechsnieal,  surgeon-dentist  or  dental 
surgeon  being  a  title  assnmed,  said  title  being 
practically  of  little  or  no  value,  as  the  public,  both 

-    genera]    and    particular,    always   apeak    of    ^'Mt 

:    dentist."- Dess. 

rSSTflC.]- Borln»HoloinI*tlie.— Snppoitthe 
shaft  in  a  baring  collar  and  force  drill  up  ItT  hack 
centre ;  an  ordinary  flat  drill  will  do,  or,  if  wanted 
Terr  clean,  ahalf-round  bit.  There  is  no  difficulty 
in  UiB  bonng  ;  but  yon  mnst  keep  taking  bit  out 
to  clear  cattmn  and  to  lubricate.  If  you  twist  the 
shsnk  of  drill  so  as  to  form  a  coarse  screw,  it  will 
helpto bring  out  cuttings.— T.  C.,  BrislAl, 

[5e7C7.J— TheWlmnhnrrt  MachJnO.— "  Done- 

:t  1 

the  broad  end.  and  a  Jin 

should  read   up  the   detcriplion  of  the  machine 

published  in  these  columns,  lijth  OcL,  liSi. — J.  W. 

[58769.]— I.o«l  for  Or»vlty  Battmy.- Why 
not  use  a  glass  fnnnel  ?  Are  you  snre  yon  don  t 
mesn  Dale  ■  signal  battery?— C.  D.  R. 

[5877D.]— Onnse  of  Deflection  of  Oalva- 
nometer  Hoodlo.— To  Mb.  Bottove.- The 
ronent  traverses  ihe  wire,  entering  at  one  end  and 
leaving  it  sc  the  other.  In  so  doing  it  converts  the 
wire  into  a  magnet,  with  its  poles  at  right  an^es 
to  lie  direction  of  the  current  j  the  ikeedla  tben 
seeks  to  place  itself  in  obedience  to  this  magnet. — 
B.  BOTTOSK. 

[68771.1- FanlotOir.— Let  P  be  the  peg,  AB 

^    weight  W  at  A,  2  W  at  B.     LetT  be  '  ^ 


ant  by  wmding  a  strinc  on 
wheeL  at  nramal  pitch  Una,  uilening  a  pencil  ji\ 
end  of  string  and  describing  an  arc  as  it  unwinds. 
Thia  givee  one  tide  of  the  tooth ;  the  other,  of 
oonrse,  is  like  it.— T.  C,  BristoL 

[e87M.]— Hook-Toola  ftad  Kins'!  OUflb.— 
A  very  intarestiug  aeeoant  of  King's  diffe  and  it*  I 
indnitiy,  with  sketehes  of  some  of  tlw  prodoetsuid 
of  the  hook-tooia  will  be  fonnd  in  ToL  XV.  p.  403. 
The  aketehea  of  tool*  do  not  show  more  than  the 
fixu  of  oarre,  and  give  no  partiralart  of  theahape 
of  enttinf  edge^-Gi.ATTO>'. 


of  string  and  T"  the  thrust  of  rod.  Since  the  peg 
ia  smooth  the  tension  of  the  string  is  the  ssme 
esch  side.  Draw  P  K  vertical,  meeting  A  B  in  K, 
then,  aince  forces  acting  at  A  are  parallel  to  sides 
of  triangle  P  A  K,  they  are  proportional  to  them. 

,-.  ^  =   -3.   .-.  T.PK=WPA. 


[58773.]  —  Calcium  Pormnlntid 
equal  qnaiitiliee  of  sulphur  and  calci 
are  boLed  with  water,  the  result  is 
coloured  lionor,  containing  calcium 
pentasulphide,     and     hypoanlphite  — 


phide  collects  at  the  bottom  as  a  "y. 
oilv liqnid."  Thus:— CaS,  +  2HC1  =  H 
— W,  Stasley  SUITU. 

[68776,]- Hypochlorite  ot  Btx 
Sorax.— On  mixing  sulationa  of  the; 
there  is  do  visiUe  change,  and  in  all 
no  change  at  all.  I  mixed  tk  small 
XaOCl  with  much  B,Na,0:,  and  then 
soluticoi  could  be  usm  as  a  test  fur  i. 
usual  manner.  It  answered  perfectly.— 
Gkev,  F,C.S.,  Analytical  Chemist,  >' 
Tyne. 

[58777.]- Tiottblesoine  Battery.- 
aehromatic  batteries  for  aome  time  * 
corrosion  of  brsss  work,  and  it  woulc 
know  what  make  of  battery  it  is  b< 
advice. — OS. 

[58T77.]— Trotiblowomo    Battacy.- 


n  tho  top   of  rac 


ach,  cast  a  lead  cap  en 
0  a  convenient  shape,     rauii.  lui-  tji 
in.  from   the  lead  with  hot  melted  p 
:ill  eBectaallj  prerent  creeping.— 


[58777.]- Tronbloaome  Batt«rr-- 
black  and  paraffin  wai  do  not  agttre 
the  wai  keens  the  black  soft.  I  am 
have  not  soaked  the  carbons  enough, 
snd  be  sure  the  wai  penetr*i*B  right 
carbons.  You  can  drive  oS  sufficiei 
qoired  by  means  of  a  hot  iroD.  Tbert; 
band  of  solid  wax  right  tlrroogh  in  be 
C.D.R. 


■.T.PK  =  2W.PB, 


[68768.1—1 
■mith"a(lda  I 


[68766.] — Oramme  Dynamo. — Kindly  mfer  to 
Ko.  1,007  of  "  E.  If ."  for  genovl  instrootions  in 
the  oonttmotion  of  a  small  Grmmme  dynamo. — S. 

BOTTOXE. 

-If  "Black- 
Is  the  thiefcaess  of  his  hoop  t«  the  dia- 
_  ID  and  moltqilias  by  S4,  he  would  get  the 
lowth  iBqaired.  Thus,  3ft.  6in.  +  lin.  •  3ft.  7in. 
X  J4  =  lift,  84in.:  snffieient  length  to  make  a 
hoopfrom  iron  lin.  thick.  Koallowanceiimadehere 
for  welding,  aa  amitha  are  snppoaed  to  make  their 
own  allowauoa  for  welding  haope,  tc.  liere  are 
nsatnl  books  to  get,  with  dimensions  for  making 
all  aorta  of  hoopa,  in  the  Kew  Market,  Newcastle- 
OD-Tynei  Foden's  "Mechaukal  Tables,"  price 
la.  UL ;  Foden's ' '  Boiler  Haketi  and  ShipbnililerB' 
Ccanpanion,"  price  3s.  Gd. ;  and  S.  Kichd's  "  Brao- 
tiaal  Boiler  Maker,"  price  7s.— JOS.  Wkatheb- 
Birut,  Widdrington. 

[68766.]— X>«ntal.— Ton  are  not  liaU.  to  mn. 
Mention  :£»  repairing  artificial  teeth  an] 

d  dentist 

_.     ..      _.  .(  or  pr^ie*,  bdongi  aidely   „ 

daatal  pniteaiian.  The  law  duea  not  j—i-Utr  yon 
(noc  does  it  allow  yon  to  oall  yoarself)  a  dentist  of 
any  kind  till  your  name  has  been  placed  on  the 
Dental  Register.—OS. 

[t876M— D«DtaL— 41  and  43  Vie.  cap. 
ITo.  a.    Frotn  and  after  the  Grrt  day  of  J 


,-.  W.PA  =  aW,PB, 
.-.  PA:PB  =  2:  1. 

— iGSOTca, 

[58773.]— To  Xr.'V.H.  Bavea.— I  am  afrud 
yonr  dynamo  will  be  a  source  of  much  trouble  to 
yon.  I  have  no  doubt  you  bought  it  at  a  low 
fignre,  so  yon  mnst  not  expect  too  much  from  it. 
I  hope  it  will  be  a  naming  to  yourself  and  others 
Uiat  although  a  dynamo  may  sp^ar  cheap  in  first 
cost,  yet  when  the  same  dynamo  is  put  to  practical 
work  it  miy  be  very  dear  indeed.  As  it  may  in- 
terest others,  1  will  show  eisctiy  what  power  it 
will  take.  You  say  that  in  the  maker's  list  it  is 
stated  to  be  160  e.p  Then  eight  2(^41.  lamps 
require  an  expenditure  of  SO  x  8  =  4S0  watta. 
The  amonnt  of  energy  ahaorhed  in  the  internal 
circuit  wiU  be  found  by  the  formula  C  x  R.  The 
eairent  for  each  lamp  is  1'3  ampir^  so  that  the 
current  flowing  throupi  the  entire  circuit  will  be 
1-3  K  8  ■=  10-4.  Armature  res.  2-07  ;  F.M.  res.  3-36. 
Then  10-4'  x  5-42  :=  686-22  watU.  External  cir- 
cuit 480  watts  (useful):  internal  circuit  58l>-22 
watta  (waste)  ;  total,  106tJ-22  watts.  IOeG-2-.!  watU 
1-429  HJ*.;   add  to  this  -3  HJ>.  for  frictioiL 


swrtion  tor  repairing  artificial  teeth  any  more  than  = ',¥»  '^■f--   "^  ">  "^   ''  •^■^-  m;  i^icjauu. 

yo«  woold  be  formending  a  e«k  lev ;  tnt  there  is  ff"^^'  .«f5'  'f^^f*^  v. V     f°°  .1 

k>'  line  to  be  dravnTbetirSen  a  n^iniml  dentist  ^^-  "T^^  light  eight  2(M:p.  t™ps-a  trn^ 

and  a  •nrgemt  denUtt,  ai  the  word  "  dentnt."  with  f^"l  ^^J^  • .  ™"'«™  dynamo  efficiency.-W. 


inguit,   j' 

«  entitled! 

or  title  of '^dentist"  (either  alone  or  in  combina- 
tion with  any  other  word  or  words),  or  of  "^dental 
practUiooei,  oc  anr  name,  title,  addition,  or  de- 
■OE^icn,  imdying  ihtt  he  is  registered  and  unds 
thii  Ac^  or  that  he  is  a  person  specially  qualified 
to  praotue  dentiatiy,  imlcss  he  is  registered  under 
this  JLct,  te.  Any  person  so  doing  is  liable  to  a 
fine  not  exceeding  twenty  pounda.  "  tJrnnt "  will 
■ee  from  the  above  that  be  can  mend  artificial 
teeth  (in  a  manner  peculiar  to  jeweller's)  without 
ten  of  being  ptosecntcd,  provided  he  does  not  in- 
frfaige  the  sbove  Act.- 1..  D.  B. 

[68766.]— Dntal  Qaary,-8o  loog  at  "Ur- 
gent" doea  not  call  bimaelf  a  dentist  oc  send  out 
•intUan  or  bntineas  eaid*  intfnatiag  tliat  he  does 


H.  Eave%  Coventry. 

[68778.1— -Plain  and  Omamantal  Tomlnr 
—  -To  DHRSTOS."— Will  yon  advertise  vour 
sddresa?  I  dan  not  advertise  my  address 
as  one  who  is  willing  In  give  away  designs 
freely,  and  as  I  have  not  a  lathe  suitable 
just  now,  I  do  not  like  to  publish  designs  thi 
have    not    worked;     but    would    gladly    gii 


element  that  is  referred  to  wfaer _  ._. 
brass  clamp  takes  place.  It  ia,  of  ouui: 
correct  to  soak  the  top  in  melted  p^ 
but  there  is  no  advantage  in  oaingBrtm 
afterwards.  All  that  ia  neceaaarv.  afi 
just  sufficient  space  for  the  braes  ten 
place  a  slip  of  platinum  foil  between 
and  the  clamp.  This  pliua  I  have  used 
yean,  and  with  oomplcte  saccess. — tiTE 

[68778.]— BtMtn.— The  atAam  in  bol 
to  drive  out  the  air  that  waa  in  boiie 
eonld  fill  the  space  the  air  occnpied.  3 
being  at  a  pressnre  of  151b.  fq.  in- 
must  evideutJy  have  at  least  that  prer 
it  can  take  its  place,  and  ai  the  gauge  d 
pressure  of  air,  it  will  not  show  preum 
taking  its  place  only.  Now,  in  all  q 
expansion  yon  mnst  add  151b.  to  the  ptr< 
by  gauge  in  both  non-condenaing  snd 
engines,  but  in  the  former  case  you  ded 
computiu^  the  terminal  preBsnre.  in  ord 
the  effective  final  presanre  in  cvlinder : 
in  boilers  26  -r-  la  =  'Uilb.  total,  ud 
examjde  yon  give,  it  is  exnnded  to 
atmo.  =  16  -  6  =  lUh.  afa«dutc— it  wi 
four  times  .'.  it  was  cnt  o&  at  ^  stroke, 
presinn  wonid  be  SSJlb.  tbroagbout  1 
that  is  reckoning  from  a  perfect  vaesi 
eondouing  engine  (leia  2  or  Bib.  for  bad 
If  in  a  non-eoadenaiiw,  the  efiectivc  avi 
snre  would  be  231-16  =  12}lb..-aikd  all 
for  back  pressor^  woold  be  101b.  averai 
— T.  C,  BiiitoL 

[68778.]— Steam. — In  eatiroating  1)1 
of  pressures  at  different  par^  of  the  11 
engine,  the  abiaiute  at«ain  prcasure  a  1 
sbaolnte  prenure  ia  the  nun  of  the  s 
pressure,  and  the  exeeaa  of  the  sleii 
above  that  of  the  atmoaphere.  In  yx 
initial  absolute  preaanre  ia  (26  -r  ii  = 
square  inch.  The  preaanre  of  reltase 
.  than  the  preanre  ol  the  atnuaphen,  011 
1  lOlb-abacdute.  The  ont-oa,  to  product  th 
of  release,  if  there  is  no  allowance  ts 
will  he  ^,  =  ona-foDTtli  of  the  stroke 


[68775.]— Oaleinm   Parmlphlde. — Best   pie- 
wed  by  alaking  lime-water  with    an  excess    of 
flowers  of  snlphur.    It  CTTstallites  out  in  yellow 
crystals  of  compoeition  CaS,  ~  3H,0.— C.  F.  P. 
[68775.]  ^Oalcltun    Fermlphide.  — 
--*   •  ■  '■      '    laked  lime  with  tw.  ...  _   . 

I  parte   of   water.    This  will 


the  boiler  coolsdoim 
it  the  valvea  do  not 


leakthe  pi 


hydrochknia  acid,  hydrogen  penulidiide  aeparatee 
out  as  a  heavy  yellowish  oil.— Wm.  Joh>i-  Gkef, 
F.C^B,,  Analytical  Chemist,  Kawcastlt«u-Tyue. 


that  of  the  a         ,    ___, 

amount  of  the  excess,  trhatever  thtsB 
pressure  may  be  at  the  time.  Rnltste* 
hoTK-power  ai«  given  nearly  every  *■< 
you  are  not  clear  on  the  subject,  sad  ^ 
willing,  I  will,  when  I  can  find  tiM^^ 
estimating  the  alia   of   bq  e^ina  Nfli 

K'  ren  power.    In  workzu  oat  Am  gm. 
remembered  that  the  Haolnta  ||H|P 
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and  whnt  U,  oalled  the  back  presiuire  ii 
$,  the  motioD  of  Ihtt  piaton:  The  diSertnce 
la  to  be  IskeiL  u  the  eSective  preaaura, — 


weight.  AJiu  let  ur  bs  any 
^ed  at  iU  end.  Tike  mamenti  ftbout 
ndofrodtbui:  Wu  -)-  ir  2  n,  Bnd  divide 
if  the  weights  of  the  rod,  and  the  added 
-?-  you  will  find  tho 


=  W 


r  rod  * 


10  K   10  -(-  20  > 


It.]— Pnlcmm.— H  n  b 


the  Imgth  of 

..._  — ,  __e  dietsnoB 
from  the  and  at  whlnh  tbe  weight  ia 
fill  ba  ^j-^^ — -.,  that  ia  the  product  of 
th  r)f  the  rod  into  it*  weight  divided  by 
ir  »uin  of  the  weight)  of  the  rod  and  the 
t-'iabt.  The  abore  mle  ii  foand  m  follows : 
the  given  rod  A  B  of  weight  6,  and  length 
bnlnnced  about  the  fnlomm  C  when  a 
1-  ia  plKted  Bt  B,  The  weight  of  the  nid 
supposed  to  act  throngh  ita  middle  point 
I,   sinoo   there   in   eq^nilibtium,  ws  niuat 


y  CB 


G  B  (ft  +  c)  =  ?A 


(.] — TonliiB  HammorB. — I  a  appose  this 
to  torn  the  ^lina  ;  if  lo.  get  ono  mode  wi"'- 
n  head,  and  into  the  holes  in  the  head  jl. 
a  lever  of  any  length  yuu  like.  Thii  would 
little  or  no  eiertioa  to  torn.— 03. 
I.] — SllveTinff  Incandescent  Ziunp*. 
ilU  bs  aJHUimpliahed  by  any  of  the  ordinary 
of  ohemicolly  depositing  ailrer  on  glue, 
p  being  half-immened  in  the  aoltition,  and 
ed  by  its  pointed  end.  But  I  ahonld 
think  it  worth  the  tronblo  and  meat,  wben 
IJUi'tora  may  be  houglit  that  can  be  roadily 
fur  the  putpnao. — Stella. 
?.]  —  aase-taaitteiiiDK  Wnrag-ht-lton 
aa. — It  is  not  pomible  for  -'Jigger"  " 
deti  hia  apindlea  in  bearings  aa  stated 
but  tbey  can  be  aucceaafiillr  hardonodo,. 
hearings  by  adhering  to  tho  following 
aa; — IVfflnreoow's-horiijhoraehoof  parings, 
,hcr  ahavinga.  Horn  cau  be  ont  in  anmll 
ith  a  aaw,  or.  better  atill,  UM  coane  wood 
id  keep  what  falls  from  it;  next,  get  a. 
agerthan 
it  to  hold 
Mil  honi,  ic^  with 


1  quantity  of  bay  salt,  and  sprinkle  white 

itgar  on  the  whole  just  enungh  to  dampen; 

t  a  lomp  of  moisi 

-tight,  if  possible . 


a  pipe  horiionUl,  put  a  Ion 
m  one  end  to  make  it  air-tight,  i 
t   in  a  layer  of  cow'a-hom,  4o.,'la 


with  thi      .    .    ..-,_-, ,.^. 

■  If  pocsiblo,  do  not  allow  spindlaa  totooch 
Iher  during  process  of  hardening.  KaitfiU 
end  with  flreday,  unil  put  the  whole  on  a 
e,  and  kept  at  a  hlood-heat  for  10  or  \2 
then  draw  out  and  plunge  immediately  in 
iter.  I  have  several  other  ways  of  ease' 
Dg,  but  the  above  is  lest.  Say  m  our  next 
laf  111 ;  if  not,  I  will  give  further  initrnctiom. 
[  M.  Mackay,  Glaagow, 

■e'a  Mot__.     ,, 

s  the  niune  of  the  .  ^__ 

attruoted.  It  ia,  as  you  aay,  a  very  bad  form 
)r.    To   connect  it  with   the  wheula      " 

ive  yon  must  nae  a  orank  and  aile, 

the  axle  shaft  a  toothed  wheel  to  make 
akcontad;  with  a  spring  at  the  right  time, 
lota  ■'  I'hyaics,"  or  Thonipson'a  "  Dynamo 


n.]— Aooumnlfttor  OharglnB'.--Ta  Mn. 
SK.— Connect  tho  poailire  pole  of  acoumu- 
piwitiro  pole  of  dynamo,  and  the  negative 
cell  to  the  negative  of  tho  dynamo  Tha 
r  may  bo  placed  at  any  point  of  the  < 
ing  the  dynamo  ot  first  a  largo  del 


ceU»  have  only  sufficient  lead  in  then 


ampbrea.  I  don't  snppoee  your  nitrate  of  aoda 
ella  gave  more  than  this  altogether.  Uolei 
lave  a  dynamo,  the  formation  of  aooumuiatoi 
great  bother  and  eipenae ;  besides,  wh] 
Dondary  colla  when  you  can  light  witt 
larging  battery,  and  by  so  doing  aave  ha] 
irrent  ?  If,  however,  yon  want  to  conduct  .  . . 
eiperiments^  use  lome  large  Bunsens  of  auffinient 
lurface  lo  give  yon  the  current  requirod— 'in  your 
laso  1 2  amperes — and  form  the  platee  \  paaa  the 
mrrent  in  until  the  gas  cumea  ou  in  large  quan- 

-'-—     "len  discharge  them  through  _— •_. 

'            '    ' ;    charge  agai' 
iU  be  able  to 
proceeds,  how  the  cella   inoreaie  in  capacity 
ever}-  charge.    This  process  wil!  take  some  time— 
'----ihapa;  dependa,  of  " 


crilumna    that    immediately  gis  la   given   off  tho 
plates  phould  be  dischargod.  This  is  totally  wrong, 
as  if  thia  was  tho  case  Uio  cells  wuulil  require  re- 
source doea  not  run  down.    The  B.M.F.  of  aoncco 
must  be  at  lenat  2.')  per  cent,  greater  than  that  of 
the  plates.     Keep  tho  platea  oiT  the  bottom  of  the 
vesael   containing  them.      After  discharging,   re-, 
vurae  t^e  diroctiun  of  tha  neit  charge — that  is,  the 
plate  that  was  connected  to  the  positive  pole  of 
source  muat  now  ba  coupled  to  the  negative,  and 
vice-venii.    Aa   the  plates    approach    compli'" 
tbe  current  should  be  passed  into  the  platea  i: 
direction  only,  jnat  aa   if  they  were  in  use,  and 
should  be  allowed  to  retain  their  oha^e  for  two 
three  days  at  a  time  previaoa  to  diacharging  the. 
At  this  stage  the  positive  pole  of  the  platea, 
that  one  which  is  to  be  conneotod  to  tbe  poaiti 
of  source,  should  be  marked  In  soma  way  to  d 
tinguish  it.  Bed  varnish  is  genor^klly  used.  Should 
the  liquid  in  the  cells  become  hot,  this  must  be 
taken  oa  positive  evidence  that  tho  platos  arc  full, 
I  hope  this  will  assist  you  ;  if  not,  write  again, 
and  I'll  ti;  what  I  can  du.— C.  D.  R. 

[SSTnO.]— BaducluK  Deiultr  of  Photo- 
graphioH'syatlvOB.— There  is  no  failing  in  thi  i 
case.  The  thing  has  been  done  too  wail.  Tho 
"abort  period"  hasprobablynotbeen  short  enough. 
— 08, 

[aSTSl,]— PhotOKiapliIo.— To  MB.  BOTTOXB. 
— Unless  the  trays  were  thicldy  varnished.  I  shoold 
not  care  to  lue  them  for  photographic  purposes. 
WTiy  not  use  eirdboard  sookoU  in  melted  paraffin 
wai  ?  I  know  of  no  good  meads  of  removing 
"light"fog.— S,  Bottu.se. 

[uS793.]— LlftlsK  Power.  — Yon  require  to 
make  40  trip  per  hour,  aay,  one  minute  for  up  trip, 
and  half  mmuto  ^r  return,  if  yon  have  only  one 
cage.  This  means  l,iiOUft.  par  miaDte— allowing 
lOilft.  per  minute  fijr  starting  and  stopping — too 
great  a  speed  to  bo  practical.  However,  your  data 
give^  }12L^^^  =  1,413  neth^p. 
—T.  C_  Bristol.  ' 


of  ^  Uins  to  come  on  weakest  put — vii,  tbe  joints. 
If  madeotiin.  plate,  thiawilleivsatotAlof  It  ' 
=<  it.StiOlb.  Dividing  thia  by  1^  givoa  a  piessnn 
SSDlb.  square  inch.  You  do  not  give  thickness  of 
plate,  so  1  have  assumed  i in.,  and  a  factor  of  safety 
of  4i,  if  well  made  and  ends  stayed.  Be  contented 
with  1501b.— T.  C,  Bristol. 

[SST9t>.l— aprlnK  Braes. —  Brass  can  only  be 
made  bard  by  being  hammered,  or,  if  it  is  rolled  ~~ 
drawn  without  being  annealed;    if  you  have  i 
rolls,  yon  can  only  do  it  with  a  hammer.— OS. 

[SHT9d.]  .-Induction  Coll.— About  aO  sheets  of 
tinfoil  6ia.  by  Sin.  will  make  a  good  condenier. 
Yon  should  get  a  good  inch  spark  with  three  pint 
bichromate  cella,- S.  B  OTTO  SB. 

i587!)8.]— Induction  OolL- To  S.  B&TTOKE, 
OBAflil.,"  AMii  J.  BBOWN.- The  number  of 
shaete  for  a  condenser  ia  best  aacertained  by  expoi 
ment.  Their  site  will  depend  on  the  size  of  tl. 
baseboard,  in  the  cavity  of  which  the  condenaor  is 
placed.  Begin  with^  say,  SO  aheeta,  ^  x  4,  if  the 
cavity  will  admit  this  aiia.  Connect  them  tempo- 
rarily to  the  coil,  along  with  the  full  battery  powei 
to  ba  emiiloyed  in  future.  Observe  the  length  of 
spark,  and  add  sheet  after  aheet  ao  long  aa  good 
effects  are  obtained.  Giving  a  rough  giiesa,  between 
HI)  and  40  sheets  may  be  teqnir^.  3o  much  de- 
penda on  the  oare  expended  on  tho  oonatruction  of 
tbe  coil  itself,  that  it  is  Ilnpoasible  to  -''-  ^- 
finitely  the  length  of  spark  which  will  bt  „._.  __. 
its  heat  it  cannot  be  mnch  mora  than  }in.,  judging 
from  the  length  of  aeouudary.- floDADir 

[58733.]— Continnone  Blectrio  Bella.— Yon 
will  lind  several  mechuds  in  back  nnmben.  The 
moat  simple  of  them  all  ia  to  put  *  pin  In  the  ball 


of  tho  hammer,  and  let  a  hinged  iever  rest  on  the 
pin.  When  the  hammer  movea  the  lovar  falls  off 
and  abort  oireuita  the  bell.  Of  ooune  the  oanneC' 
tions  muat  bo  arranged  with  that  object  in  view. 


Ignited  unleea  rabbad  u, 
mixture  of  2  parts  to  1  of  amorphous  phusphorna 
and  finoly-gronud  glass,  mixed  in  gelatine  solu' 
tion^W.  aTASi,EY  Smith. 

[68iW4.]^  —  Beam  Bnrlne,  —  The  qaery  id 
Luiwared  m  the  same  number  as  It  appears,  under 
-T.  C,  Bristol. 


!   taken  oH 


No. 

[o8906.]— Soldering.— PinB  ( 
brooches  by  pushing  out  tbe  joint  pin.  rne  lomia 
are  not  north  talcing  off,  as  they  can  be  bought  fot 
about  Is.  Bd.  per  gross,  nuleas  they  are  fasteneil 
with  aoft  aoldor,  in  which  case  they  can  be  taltea 
off  by  heating  in  almost  any  fiame.-<)B. 

[68S 10.]— Small'  Bcrews.- 1  had  ocoaiion  tu 
make  a  lot  recently,  and  I  screwed  tbe  end  of  win) 
into  a  plats  on  the  chncl^  and,  letting  the  othar 
end  ma  in  a  hole,  I  bored  to  fit  the  wire  in  the 
cone  plate,  and  let  it  project  a&ffiolantly  to  torn  a 
aorew.— T,  C,  BrUtol. 

[68812.]— Strensth  of  Aoids.— The  quickest. 
If  nut  the  aureat,  mathod  is  by  taking  the  apecififl 
gravity;  tables  showing  tho  amount  of  pure  acid 
m  dilute  acids,  according  to  the  sp.  er_  are  given 
in  moat  larger  works  on  chemistry. — C.  F.  P. 

[08812.]— Stron^h  of  Acids.— This  ia  gene- 
rally done  by  noting  tho  specific  gravity  by  means 
of  a  hydrometer ;  tablea,  ahowing  atrcngth  for  dif- 
ferent specilia  gravities,  are  given  in  varions 
chemical  works.— OS. 

[68813.]- Blue  Signal  IdBht.— If  "SfiA"  had 
quoted  the  recipe  in  full,  the  qnery  would  have 
been  more  intelligible.  The  copper  salt  refenwl 
to  is  doubtless  the  protoxide  (CnO),  which  is  ft 
black  powder,  and  ia  usad  in  pyroteobny.  It  ia 
pfrbsps  aa  well  to  remind  "22A''  that  the  pre- 
paration ot  any  aulonred  fire  containing  chlorate 
of  potash  requiroB  carp,  as  accideuta  are  not 
□ncommon.  The  ingredients  should  bo  separately 
reduced  tu  fine  powder,  and  then  mixed  together 
'  'iotion  than  is  absolutely  necessary. 


Take 


a  that 


B  mortar  and  p 


thu  oorrespondent  need  wony  himself  about  hia 
chimney.  It  i*  inat  possible  that  it  will  last  qnite 
as  long  as  he  will, — Od. 


UNAHSWEEED    QUEEIES. 

T^i  nufhberi  and  tUlet  ^  qutrUi  uhtih  rvnitin  niHii- 
iiwwl  /wAvi  letti  an  tiuenr4  In  lAii  Jfif,  and  if  illU 
vMiiaxered  are  rtpettud  /our  icult  a/leri/nrit. 


.    BalandflK  Locomocivaa,  1S8. 


J.H.Hruu,iat), 


0M47.  Orank.  p.  in. 

M«8.  PotKinB  awivsU,  1 

i»itl.  Uaglg!Untani,IT 

IKMS.  ItoueDtum,  3T1. 


The  "winea"  sent  to  the  Parisian  market  of 
late  years  have  been,  to  a  largo  extent^  vile  con- 
coctiomi,  not  deserving  the  name  ot  wine,  and  a 
movement  is  now  on  foot  for  replacing  EU<m  wine 
by  cider.  The  year  1^86  baa  been  exceptionally 
favonrable  for  such  an  expariment;  tbe  crop  of 
apploB  was  BO  abundant  in  Normanjr  and  Brittany 
that  growers    wore    obliged  to  dupoac  ot    their 

Erodncta  at  low  pricea.  BnormonB  qoantittal 
ave  been  sent  to  Paris  to  bs  traoafoimed  into 


a  added 


oaJog. 


itrong  gi 


EolntiuD     (2    grammes     in     b    grammas     . ,. 

Ordinary  solutiona  of  gnm-arabio,  however  cod- 
oentratM,  fail  in  their  adhesive  power  in  many 
cases,  luoh  aa  the  joining  together  ot  wood,  glaaa, 
or  porcelain ;  prepared,  however,  aooordiDg  to  tbe 
above  recipe,  the  aolution  m--*-  -" ' ^"*-- 
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QUEEIES. 


■trtug  f    Tlw;  an  coiuunt1;i  li 

BflttLng  ft  ffood  itrioff  T  Whi^t  so 
gut  f    H  J  Tlslln  It  B  lane  oue,  lo 

lgenen11;r  iclcct  k  Onit  itrinif  ol 
to  ndoM  llic  Wdiioa  Deceuirj  u 
Ii  thla  u  ■dnouga.  or  uq  1  yn 

plBjlng  It  dlTiaci  uiil  giyet  me  * 


the   li)DH«t  ei 
■hoald  I  igwe 

.,51 


[M81L]— Aabeato*  Oas  Tire.  -  wul  >: 


lBpiirt,orilttigethiir,  lnUumil  1  n»j  (ml  glTcjnjw- 
peilsnM  oI  cue  in  putieular,  wilcb  •fDLldbum»p]*rEntl)' 
ili^t  lor  m  Omt.  Ihan  llilit  ■!  thi  boltois,  ibuj  blKkFoicK 
tlw  ubartc*  ud  prodDcliif  so  heat:    Tbe  gu  lopiiljr  ii  | 

__i  _.  Jrr:.  i. — ^^  j^^,  „^,    xhi.  ti 

11 


■1  dlilancn  lata  hbk 


bonun  an  I  )>»■  a!  lo 

dli.,wll)it&o]clhnug1 

tnwlfl  i>r  widoh  ia  Ibe  Lamer  praper.  tu 

In  OBntTfr    I  loomMed  aiu  at  tbij  hoi 

InjproYad  tJ 


rlDga 


.0  llubtiiig  It  tbi  boltom. 

of  biB>  tnbci  et  win  pmB.  Ttda  checkgd  tbi  nniw.  bat 
prodnccd  ■  vhlC«  flama,  nnd  alCR  m  tima  one  oi  toon  llgbt 
■t  th«  bMMan  iDmadUtslr  tb«  ubsaln  b«oiDFi  boiUd. 
I  hara  aefln  u  maoj  la  tbla  towii  fallom,  aicludLre  d( 
thoM  ta  whfsb  107  attmtloo  b  u  b»n  oaU«d,  tbntl  b°po 


AntosFHIBia 

[MaxU- Blowpipe  AnalT*la.—Ut<]f  I  bi'iiakgn 
np  tba  nuv  of  blowpipe  aaaljiii,  foLlowlaf  the  loitmc' 
llaaaflTeBbT  CoLBoialB  "Thi  LcMoni"  publlihed  In 
tha'-X.  IL'ibBtcanDotffetoaqiilU  tomjownuliitao- 
tloo,  owtna  to  want  ttl  more  dclalli  Id  tbe  pron  bam.  Ua; 
I  alk  Col.  Son  U  tba"  Blowpipe  Id  Cbemiatr;  "  (niEiitli)Deil 
InletlacHKllJeeat^uiniDredatill  tbmii  "Tlie  LraiouB" 
lB*X.>l.'r  I  aodenlood  tbat  It  wae  oal;  a  reprint,  but 
'  e  bluwpipe  mamul 


■Dton  Into  tba  anbjaol 


Sawloii! 


mdmrpiu 

t)  wa  llDd  aaob  ol 

diitlagiilablD£  Iba  T^oua  aleoiaata  tbar 
mixed.  The  tablet  iliea  In  "  Tlie  Lohdi 
(0  tfaeae,  and  tba  "  &mfMa,"  publlabad  at 
bItb  nloable  belp  aa  to  tbi  metboda  ol  ■ 

labooldlia^lBd  toknow  it  ttuworkamenUoDedglTe'  U 


i  tlie  "baBe-pla 


WUl  C 


wltbhot 


oilda),  BDd,  11  u,  wbf  ibonld  It  out  gir 
■like"  bead.aa  thabeadlugaClopAajB;''neiLctlobi 


{18S11.]— Battflrr  lor  Lamp.- 


Uw  tetlatl  balBg  on  a  lotcbet 

battarjboz.  IwliUlttobeaiUDaUupasltili 
BOt  BwtUr  tba  ttait  haw  hot  It  gol    ' 
aa  Ions  aa  It  anawerad  my  refjulreuji 


\:.Ti. 


ueb  iH^iDg  BDIAtl 


fol  lIchtlDK  tha  1 
tba  battariaa.  Bo 
cBibon  penoll,  w 


iBoannccIIng  aay 


rk  It  OE 


cu-cult  of  A  Ucup  wLere  t«1. 

aa  tbe  llgbt  can  be  rFgulatad  b] 


It  when  It  gaU  doll 
iroTided  tbe  batlerj  It  i 
lamp.— YOUKO  KUECTMc*!.  Kb'hn  inn. 
[tsen.]— VololnK^Or^tau  Boeda.- 


V'S??go 


corrctpondeui 


•t  thankful  lor  tba  Iheur  at 

.  alwvjB  tBcoeed. 


[  vntinli  by  eiperlmeot,  whli 


ud  to  Um  I  am  indebted  tor  tba  re 
lajlng  organ  beartBga  tbaC  I  bare  jet  aa 


KioSJ'o"  a '" 


oughlj  IS 


at  K  till  m 
iBprDdUETflJ  by  tb 


recoTer  ipeecb  wban  tbe  tprlbg  ii  lowered  and  rtlHd  lo 
Ua  prupet  place  again  T    Wbat  it  tbe  matter  wben  the  read 

ultappnmdililttpttsbanilttieaceaanaltiicBtlieFT  What 

toiuddeDlybniakwt  Into Ita Bit b—ror 


.aa  It  tome- 
lU  the  world 


a  lamp  of  Swan,  Edlion.  Shippoj  Broa.,  Bemttein,  Wood- 
boute  and  Hawkd.  Todd,  and  Oerard  types,  all  of  wbicti 
ere  told  by  nu-h  firm  ae  a  AO-Yolt  lamp ;  bat  when  mn 
together  lo  lame  circuit  aome  are  brlgiit  aad  otbera  joat 
red.    Wbat  lilIieiFuoa;    The  macbine  need  it  a  foreign 

ampfret,  which  1  purchued  ataialealoaealChe  Electrlo 
Light  Cnmpanlea,  drliFii  by  iU.P.  git  engloe.     Being 

Inetrumenu.  Iberftore  thould  be  glad  of  any  hlnti  lo 
gnlde  mo  on  [be  lubicct.  1  aoi  aoiioot  to  kuow  belon 
buying  my  iampt.— Nauo. 

[9gB3<.J— Teft  Stalna  in  Tablaoloth.— Canonrone 
ind  old  tialnt  C— T.  C,  Brlitol. 

[SBasi.l— Tin  Borap.— Will  tome  friend  ol  "oorf 
glieme  the  number.of  "^  U.,"  or  quote  a  oapy  oT  Fahrlg'a 
procem.  of  lecoTerlug  tin  from  icrapa  ?  To  tbo  beat  of  my 
knowledge,  It  hea  thiee  tlma  tiact  UTR appeared  in  "Oart." 

>tloa.~I  Hod  la 

aloric  ;  thnl  the  healing  "in  lea  th°m'to'toe 
.lngllieaiK:tHo  liutmJoI  lalcuL    Cao  any 

'    Can  joi]  to  change  a  body  by  beating  that 


[»Bas7J— Wire  Trftmwaj 


fcaoTthTtu^VrfS" 


ig  or  checking  tbe  dij 


[iSM3  ]  -Motion  to  Oonvsy  Watar  to  Hl^hsr 

:.e»Bl.-Haiingaluppl/D(  «aier  (without  lone^  Ir   - 
MHel,  I  want  to  convey  n  to  a  reitel  about  311.  blghei 


[II8B30.]— Dynamo.— 


.ir  Held  would  oblige. 


(IBBSl.]— Battery.— To   "P.  0..   HoBUBKr.'— l  am 

jan.twoarboat,aadooeibi'crila.by  :41a.,  and  want  to 
know  IF  II  HlU  light  a  3  or  tl^-f.  lamp.    Aita,  how  much 

ai  hard  (or  «och  a  battery  ?— T.  F.  Fordb.  *™ 

[isgas.J-Congh  Otire.— To  ■  OanALUEtTOK,  Hin- 

lime  there  1>  a  tnllmtut  at  the  tmttom  ol  undlwilied  ipec. 
o  filtered  out  ?    U 

.  ible^ 
iilaclple  ai  Che  dd 


lit,  orvr're,  urf"  how  " ''™°°"'*  Lr^^, 
rbal  UJ*.  would  it  reqnlie  to  drire  il '— "io 
[snsjt,]- 1,.    B.  and  a.C.B-  Iioco*. 

ladltune  ;— A  BEUIK.SEB- 

[MSM.  1  -  Japanning  Ehipnitare.  -  Ha 

aaborr,  or  refcrcucn  tu  any  buokt  on  iba  el 
[Essas.i— WinuhiiTBt  Inflnenca  ICi 
J.  W."— The  only  ««[«  of  olectricitj  1  n 


mtrgtilcally  ;  butl  cip-rcied  a   lanBeiiparli 
J)  moD^on  in  my  Um  commualcatlcB  Ibal  I 

[M«1T.I— Automatloal  Kiualoal  Ins 

eeder.    f  erhapt  Mr.  Wenbam  would  aiaiat  li 
Ma.  at  paper  r—TaoMAS  I'coB. 
[uStB.]— Analysis  of  Steel  and  Iroi 

jlomL    Th^C.  at  a^P.aod  Mn  found  Ipyai 


:II  me  of  a  book  that  dealt  wi 


explain  how  It  \a 

-e.c. 

[IgMO.l— Induction  OoU.  —  I  bare  1 
inlereited  in  Ur.  Paul  Want't  letter.  The  i 
given  la  of  much  Intereit  to  me.  aa  well  aa  te  "' 

ject  beyond  eudt  of  primary  I-TUi  Che  leagtb  at 
II  the  tube  le  longer  than  Lbe  con.  how  can  tb 
act  oo  It  ?  Then  townrdi  the  cloae  be  viye :  "1 


«E  penal  ve,  and  parafflae.'i 


S""" 


Ifsaii.]— Traction  Bn^ine.- i  otc-j 
wlihcytiiidereBln.  and  ISIu.  by  UiB.  itrot., 

thJleud'ot  the  valvem  at  both  cjlmdert  U  i ;  ■:* 
ward  gear  tbo  liad  of  tbe  K.P.  valve  it  1.  anJ  IM 
Will  the  engine  work  with  the  rtlra  In  U^l 

[tHMt.j— Qrindinff  Ontlery.-Wm  uh- 

have  fltlad  up  an  apparaiut  lor    griading  ret 

ooae  to  take  one  end  of  tplndlet,  carryiag  en 

Sllihlag  bull^,  Ac, ;  the  other  end  of   epind^ti  ■< 
jppcd  Id  a  beating  at  the  other  cad  of  Itiir- 1 


ISJ-HoiTli 

lefotc    Iiii._._  ...    

to,  peibapa  the  detailed  lal<inu.kCiaa  mlglii''*' 

[MM*.]- Solubility  at  Bnperplinip*** 


L  tketcb  will  oblige— Volt, 
[l»3til.]-8torag«  Battery.— 
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ler  Bud  Uwcury.— 1  l<ivi>  losmploy 
md  Enrlne.— w)irit  ■»  chs  d 


iriK'iluirai  (nroJudDindtijllEiiJr 

ViiTvryoftvanlrmuinTuivlDitBbDut 
DIU41I  dlKOTH}'  Ol  ^Mf  lOOUIU  D11J7  twik 

iUjicjtcd  KRDB'ai  'Uw'uM t'^o'lK 


ponnd  Baglna.-"!  Ii^cii  to  dn<ir 
siiiK  (iitflur,  lu  elia  out  iu-huno  br 

(,  1  Willi  U  knoir  nlmt  proportion 


a  IlBiVOBTSlllS, 

R.  S, 

err  tor  Incuidaaceat  I><unp.— 

iN.1  tiiiu,  D[dtIord-nrRt?     It  Keiui  to 


plud  illut  r    Arc  tbcre  [nor  dlKhug- 
iiiily  tvo,  ■nd  whMher  itnlght  Imdi 


CEE83. 

LL  CammnnlcMilI'Hii   tor  thTi  drpi 
PROBLEM  DCCCCLX\.V  I       D 


&.SBin[-L— 1[  In  971,  I.  <I-Q  B 
C.  PLxsCE.—TlLaiilg  foi  tlic  prob 


ANSWERa  TO  COEEEaPOMDENTS. 

11/  tAr  8m:l1!<u  Urciumi;,  3JS,  ^iniiil,  h:C, 


nft&ufiutann  n  CDTreflpondflnUi,  or  vhsn  tor 
irtlola  cmn  be  purohuad.  or  npLlH  Riving:  »oe 
'ion,  uoDot  be  iD5«rt4il  oxnpt  v  ulrvnlflciEici 

1  uuwend  tliroueh  the  poat-    6,  Letten  igi 


■ratca  de'otcd  In  IKlon,  i]iMr1ci.  >di1  npliH  li  meuit  (ui 

tloiH  isi^h  M  nn  tDdlmicd  aboTe,  vbkb  ue  only  ol  JDill- 
Tlilul  iDtnnt.  u<l  which,  If  Dot  ulTaitUemmti  lu  tbem- 
nlTH,  liwl  to  irpllia  wbleh  ftn.  Tba  "BixpanuT  Sal* 
Column -olfrnaohspoHuioI  oMaloln?  luch  Intomu- 

Tba  iDllowlDK  ire  the  InitliU.  ic  of  leltcn  Co  hand  up 


L.  Jo[i:iSTDKi:.-\V.  H.  Dkllej  und  Co.-I'.  A.  IUn>L.in. 
n.J.l»nil..^I.C.  Montjoniorie.— J.  W.ducen  .nd  Cu. 
—Yonng  Turner.— HrlaiMl.-Iiiky. -J.  T.S,_-AnTfuii.,— 

a'.  X.  B.— H.    euller.— Dimucni.— ciiiH    Hoaoan.— 

U'ouldcr-K   Dnctwoitii.  — BA^,    Flfmoulb.— £ucit 


LU  u  mmam  np  In  m  Turietj  of 
;  bat  tbow  who  do  boi  miod  niMiidliiii  mon  ilun 
u  utlula  bHrtsg  tkt  mbh  onrt*  to  bnj  wllJ  And  tb« 
toUowlu  nstei  Bnim  Om  SttmuMitait  ■  nod  one  :— 
BU)tot«th«tB.a(  iBBB  a^  4aB.tf  Hzbiidgn, and 
HuntoAhoolUta.  wItLa  rinih  Bofl  lib.  o<  >«i  ud 
loa.a(jM-hnf— •  ^Tflw  fij  ttaH  pUi  ol  wnCei 

Uaw  B  addnnr 


^  I-  -  ^wM)-  o( 


T.  UlGI<jlHI>I>. 


Albunutrlc-itmc,  W,iirjc«  fe.  Bd.     It  b  (our  it 
"eirrouw4nl,)-t!il''«I.v.     (ttu  Igrtfet.    HoJf- 


iufi.    It  will  .1.. 

k'tu-rbj'  '■U.J.  l."  Ml  p.  3liJ.)— A  t^lUUr  YKJULI-  HUR- 

M^KIIiEU.    tDon't 'lUlM  nn'leruuid.    Do  yoa  mcu  Unt 

link  Ilk?  (bit  of  rope.    Ifso,  (he  ihiuint  wm;  would  bl 

tlii'UlhainnailbgeipewIn.)— kiiwiaU.COAXP.  [Wo 
1i,kTDilaiplyD0TiwmIoTit,einclall7U  It  liu  alrtul* 
npiHsuvl  liliowlicre.    Such  "  ttwurln  "  alioaM  be  eUlM 

KD>  It  t'l  ths  H  A-Sm  [I  will,  DO  duul.c,  receiTu  ■!!  tha 
iitunllLiii  II  dis  rrca.}— S.  WaliiUK.  [Fuilci't osih 
or  Ugltlnt'-papemndn  warm  lion  willdo  nil  Cbrntiepia- 


III  iffWD  of  n  m  cnw  lu  K.>.  tli.  p.  11.    1.  Tbiy  an  ba 

piivi'  i^  luarniul  it  mn,  of  sonriv.  be  -fJajed  by  lu." 
t1r:ii  1'  nil,)— TiLITiKf.  (It  will  Iliilit  UI  elutiio  luop 
for  B  I.'W  lolnnto.  If  ■  tolHi-lFDI  uunibrr  ol  »ll*  1  but 

IiK.-  bi'i'ii  oipkilurd  nuny  tiiuMi.    Kee  rcpIlM  In  rccnt 

J,  j.'ll.  (Try  alno.  to  wUcli  iilLriu  ur  acetia  nuld  luu 
Ui'iin  iil'led.  &.ti  p.  399.  Tli'ce  nrB  ouuy  ncipea  la 
Liilt  Tolumei:  bnt  the  prlnilplu  \*  an  acid  Iuiilli{hllT 
cjrrodL-  tlie  metal,  (ml  guni,  piile.  or  glu«  nmy  bo  llm 
a.iliwlTO  agent.)— nABHoNli.  (No,  wo  belleva  out. 
U'llliaina,  o(  IVtcmoeEor-ruVf^  bu  a  cb»p  manualuD 
tliQ  tubifct,  and  muit  maili;  lubllsben  bBTewoikioI 
Die  klB.l,)-W.  W,     (An  eiuiw  o(  ihf  ™lini  or  £111)  per 

cll.l-  -E.  H.  a.    (The  gnt^Xuu  piTiud  ol  tbn  clupbant  <i 


snllgrade  I 


UBllyl.. 


I.  uno  a71id  lor 
.  to  1^  ai  IU° 


tniubk  Id  muklog  etataerm.  Hari^  j'uu  tried  flltntng 
Diroogb  animal  cliarcul  VJ— Celliilahia.  (PbI  thoni 
Into  •pirit,  moihjhtid  akabnl.  "pure,"— 1.0,  without 
any  Kuin  in  it.)— PL'RI-LrBA.     (What  11  the  "abomnb- 


(Frooi  3S 


iiuickly  a>  poiilblc  witb  nibicrnl  nupbtbo,  sreaK.  or 


r,illjfo 


IT.  (Aninrtd 
.  o[  wliom  yoa 


idex  ol  tbe  hut  lalume.  lor  Initsnoe,  and 
For  luoh  Intomiatliii 


kccery    wai    lolly    dwrivc^   '- 
IllWi'dlt.     (It  dtpenrli  entirely 

.rtTBipi  ig  jmblisbtjl  at 


wvred    by    "  Drpcnili 


ill  and  y 


UiiRlilH.    (TliLte  li  Uh!  ri(iir- 
bjinMllu.    triKun  t,  mlalWDa 
liow  llHTliiiirtoa-TlneE.    Tbey 
nabllib  BL^reiai  vvttA  im  ntAttfrU  mr'llot,    1.  Wo  do  not 
know  of.  a   pipi'i   In   whiob  dlrsn  adTerthn.    Tho 


_„ Ino.    Xlus  lUelf  lu  iIk  Ingot  U  cilloB 

tRBid  ipalMr.}— TOBDi;.  li^ixl'er,  bunia.aul  bratare 
ttiM  Maaatlak  fur  bcaalnw  braH.  tie*  tbo  Indloei  or 
nawt  taok  BBmban-pp.  >T0,  IHT,  lur  luUuec.;— A 
Tonw  BligEBB.    (Tho  "UKiffy"  U  (Imply  thai  the 

-■  "-  kun  tUtUBH^J^timsa-y^'r^^ln?^  (For 
401  nr  maUni  tOBnlo-ooarti  iwe  p.  vv..^'>'- 
.  ^  tbi  lBdIa&.>-C.  O.    (To  All  ib«  ■'^^'^S^ 

«V«  M  bi  «!=,.-  ..^-y--*- 
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tbi!  cipnoloii  li  undcntAod.    The  light  i. 
TcutnSb;the  cIouiIk.    1q  the  nrc  Kght  U  Ii 
Ths  AddroB  d1  Kelts  Brothen  li  B,  Chu-toihcuit-bulM 


KOIIOli  TO  SDBSOEIBIiES. 


tli4lriuhHrTl['Uunl>  ^^l  «I1 


K    priM 


II   n 


thimiti^hljitud  first,  aadchen  coaHi 
Bldi  or  t«t  pais  cdi»L>— W.  P.  (Qdoij  Inoampnbi^n- 
»lble.  TJiB  pfgnwnli  oied  ue  mlicd  with  alie.)— 
WlkUUI  JOHKHON.    (If  jon  aanDt  itrcDphcn  the 

UcnClnl  with  thew  now  InT  Batri j  thn  lowcfl  .trlnKl! 
lokded  ?  Ucon.  Goddird.  ol  TattenlAm-cduit-TBil.  or 
lIe»rB.  HoghM.  of  Drnry-l*ne.  cnn  probably  supply  a. 
niublc  Kt  nl  alrlnitt.}— ^ili:k.    (You  tan  >n  one  nn 

j-k!  0.  w"  We"ao 'iTc.  _.    .    , .  _. 

■tinld  It'likD  *)— J.  (W*  kllQff  nothing  mora  .bont  It 
than  ve  haTC  ^ren;  It  wu  devrlhed  t>n  p.  6B1, 
Ho.  1,013.) — J.  U.  (HAre*onRftdtli«  papFTilD,HBT,  Ntw, 
8M.  UK.  MO,  e4G,  and  EO  DD  ;  Sn  th*  liidlus.  too,  u  tar 
btctMVol.  IX.)-FBEDEB1CI[  TIIOIIAB.  (To  dje  the 
Ironr  rod,  clwm  vllb  iolption  o!  wnshlnif  sooil  kuiI  drop 
iBtABbiulncDntHinlDir  water  vitbii  little  nilrloi<?l<i- 
InaC  ensDKh  to  "  bits  "  the  tosKiK.    Then  laiTocrv  In  ao 

sifiidHit,  sod  then  Immene  In  decoction  of  btmilJ  wool. 
For  biftck,  wuh  u  before,  uid  iteep  In  wuk  loliitlon  of 
BltntcDf  ilUer,  uid  Iben  einoK  to  1lBhe,ardry  lud 

blMk  eui  ba  obtilaed  bj  bolilDR  In  decoction  of  logwood 
or  nnlgilli,  and  then  tteeplng  In  nolntlon  of  ncctate  cl 
iron.>— BIQINNKH,  Q.  T.  (B«o  p.  SBl.  No.  I.03I.  mod 
look   through  Indicci.)— E0-1A.C.    (Bamp    thcimutrhlT. 

with  In  hsefc  yoIqidh.    There  li  tomttlilng  sbuat  Ihem 

TItotnir.E.    (SaiiiioKion  tir  with  hrulDg-tongi— that 


1  .peltEr, 


.11  vpellfli  num.  und  then  dip  too) 


«tl,  r, 


The  deKrefl  of  ^c.  reprruota  i.  uniat  deal  more 
JOD  think.)— S.S.  3.    (Aepecil  gauge  Ii  useful;  h 

ABridek.    (Hrilnullo  lucomulslor  ilc^rifled  In  No. 
l,0ig,p.fr;8.}— SILKK.    (Aniwered  Sibois.    Tuilate  f 
iHt  week.    3.  An  anl-liUI  l>  Hid  la  be  e.a  ennllli 
temporal;   tomb  for  imall   anlmnli,  tbo  fekelctnni 
Tbli^h  It  li  deHlred  tg  pre»crv«  ;  but  Ihe  simpUwt  plan 

dHcHbed  oiaiii  tlniHi.  1.  Yes,  It  will  make  BOOilmitj 
e«lndlcc>.]-'A.B.  (Too  nnnot  rcreurer  the  rent  fro 
the  receiver,  we  fearO-EMEHr.    (Mo.1  of  jont  qnorl 


y^vii!" 


Glattoh.    (in  type.) 


TaJoabls   ahsmlool   Worka.—Far    E:ile.  tin   a 


hrtiA^Ul'i*^  u" 


TERMS    OF    BUBSCBIPTION. 

WlM.  t^n>d>,   Nqii   ficatl^   HtuU,  or  aaj  eC  tka^Aut 

nobaa  auiwt  he   Kat  cat  «(  tht  UnlHJ   J£IBr-ltiui   If 

lttmri.lijmir.iiratjnii\ca.,  ot  *N,  c>i(nDat.«rwt, 
jMpblh  an  iBlhwriinL  u  i— -Ir.  nhurirUiiiii  f..r  Ihi  t 
(to.  nUiiir  TUruiB  Ekllltnli  i«r  anaam,  put  Int.  Tim 
VUlba  Linrvdvd  dirwi  bj  mail  fniu  ULt  nuUlahlnt  af 
lHahiiA«rthH  H«/pc  of  thi  >alHhpt1on.  If  kafk  nnmbi 
nqalrad  ta  nApliia  TiklDmn,  thay  rant  Vi  paid  far  at  Ua  j 


L    UMalMMmiHaT.il 


CHAnaia  roE  advektisiho. 


a'ichu  la  (ha  "  ainaaay  tela  OulnTnu.'  A»  ■JiirUiaiDaDTa 
lui^a  praialiliaii   TaaaatTsH  U  auila  ca  iti«»i1  laiutloiii  | 


Hy  UTital  te  malia  uii  «I  "  lilor 
kanir  uytfalar  al»nt  bla  itsJ* 


Wanted,  Eleotrlo  Bell  IndlQKtor.  *h"n  la 
>■«•.  In<f«rfret  uTrfar.  WTpr  TD  e-l*.  Dynuaa.  Eltwtrh^  Kb^x,  ir  j«s 
dh.— aajlTKT,  Jiutlay  Eti-t"Ty,  Alton,  Hbbi*. 
6(lln.  BloyolB.  fn|  pcrfefb  condition,  taill  beirinp  b 
Jdla,  iMot'haiiiUin.  Will  nrh»«e  (ur  "  Eauano.'  «  Up 
Oxycmloliun  Lftmp,  for  Imntem.  with  iphit  04 
ited.  TdU.  II.  and  III.-  DBBlamand^ToA' 
Strang  Copper 3ollBr.hi"'iiont»l.  ■IniiM  n*?;  J^ 
Eiliaoii'a  Eleatrle  Fen.  ■•riMi    P'"*-  ^JJ""^ 

"  BiiBlIall    HeelUiiilo."  Tol*-    SVni,  XII,  XL 
Dytumo  EUeotrlc  I>i|{Ilt  Machine,  with  wTt: 

CottaBO  Piano  offLTfd  in  eiphango  (ot  P|»il**e 


mlAthe.  ditto  one  4iln. 


aa  aUUiai  f< 


OUR    EXCHANGE    COLUMN. 

Ttt  chargt/or  Exchangt  Nolica  ii  Si.  for  lhi6rit 
H  uordi,  and  Sd.fi>r  entry  nuxteiHag  8  vordi. 

7im-cla(i  Iiuitera  TianaDizenolaa,  direct  photo- 

rapha,  in  iictiiDIi  (or  rhotomrljlo  Apja^lui,  J*""".  S!?"- 

Oood  VBloeOfTered  (oaih  or  Instrnmontjil  to  all 

Wsnird.  new  or  wcond-hantl  HIcioBCoploBl  Appe- 

iTid.faT  siu-l  nuk'ti.alvi  Si-iriill Hi-  il-\:  in  .^ii'haiiiiariii  inl- 
!■,<  Uk^  BlldH.-c.l.'tiLLl>e,Dri.lul  U..IU0,  llarlaidia,  K.W. 

CapIUl   3|-hor»  VertlsBl  BnfflnB.  with  tbrotile- 

lAthe  Wbael  and  Oronk,  ilngla  ipecd,  Taylor, 
lakHi  BijmiDehaDi  ;  UJfl.  lj<c  ViL'aand  tk-neh.alE- ;  14  Otuicf 

■W«tor  KotoTi.    Sicbange.    Wbitolleri?    IHlloj^ 

Conn  S'ree  State  —  To  Bnain   Luonch  Owners, 

Wantsd  at  ouee,  BoUar.  SI 


or  9ft.  lilgh. 


3ft.  lilgh,  TOrtlcnl. 


H  hlh-nnn.  Law,  floHrB- 

rk'e  Torblse,  nsw,  only  oice  nenl,  threa-n 
ipp1y:al«D  WaLT  Rnrlua  rUMffi  lattaral.poaLlli: 
l^^uDTilim.  Kichaala  far  «iu^  ^jin-I^ul^  Ui 


Wantwl,  Latho,  in  eKhange  for  Bioyola  or  1 

iSi^c  i>uuJ.^Buuu'liis,  IS,  llUFy.>tn!i  1,  ihnusalvy. 
Stocks  and    DIbh,    n.iicliet  Briee     and     a 
Hydraullo  Jack.  *  tons,  by  Tingyo.    Offer, 
Bh«w  OB»e;  migniOiimlly  ra^iyl  walnot.ooil 

Initnmuinti  or  ciuih  offtri  for  "  BnglneBTlnr-' 
Vertical  Xihihitlan  Iron  Tubular  BollBi.  helKht. 

Aabromatio  Obf  Bot  aiasa,  ^Jln.  aprttare,  10ft 
Amateur  DTUlini*  KodUhb.  ni 


sra:;J 


-Tremendooa  Tinety  I 
highly  Bnlahed,  6  by  4,  a  double  dark  illdai 


itrei..  Iar(t  Ecn  I 


Good  Shot^nK  Oall,TeniklndeTrbdi 
Small  SonkBT  Pump.  n«w  ("en  b. 


BTLoroBOOplO.— Pine,  heal thF  sptcltueimif  thcbiB^ 
FlntB,  In  nue.  eight  Carman  eilTer  key.  lemlBiri 

^n.'ric^  vnnplalej  null  danlzia  (n-Ll.  iHlitfriifr.  vii^rlS 
VeatrUoaulBHi.— Two  Vvutrlloquinl  f  lifara^ii^ 
Wanted,  Xiuitern,  <ln.  comic n'^i.-rs,  in  eittanpiJ 
B  and  BoUsr     EcriiV 

BleotrO'lIaBiiBtlo  Haohlne.  in  m.ibc^uiiM- 
SlBOtro  Sotor,^  by  Cnttrlaa,  I«eli :  ponM 
Halt  H.P.  HorlEOtttol  Bnsine,  Tcry  anperas^ 

Wanted.  Book  or  I^eture  on  the  Telephoat  wi» 

Waniad,  Dynamo  OaatinKB  and  Wire,  or  Ii>.'-.& 

OScit for Inoandeaoent  Ii&mps.s.  lO.X 

Tall'i  Atr  Pomp  and  Apparatna-  r><r  'I  ^^ 
lAELrLTBSIIdL'*.— JTTruKT*.  UrijrhlliiEluii.  Y.ir'^Surc- 
Emlth'iwronglLtTiie  ItoniUKlalotoITgili.  VU 

UodcmBookon  Plating.  Bninilag,  anlUc^ 
SBwlaK  Haaklns.   OD  polbhed   wnlnit.  «a3> 


THE  SIXPBHHY  SALE  GOXDICE 

AiiitTtiit»tM  areinterttd  in  (Ail  eotamu^t' 
ratt  of  ed./0T  lie  Jirit  IS  wordf,  and  M.  fm  «■" 

iuccttii<ng  S  mrdi. 


Feb.  id,  188G. 
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OmS  OR  TWO  ARTICLES  ?0B  SOFT- 
WOOD TURNING. 
THAT  an  ornamental  lathe  ia  a.  very  costly 
affair  goes  without  anying,  and  so  abso- 
Inte  is  the  neccasity  of  accuracy  in  every 
part  and  every  appliance  connected  with  it, 
that  it  appe&rs  quite  impottsible  to  cheapen 
it.  All  attempts  to  do  so  have,  a,t  any  rate, 
failed,  for  although  alight  defocta  are  in- 
visible on  eiamination,  they  at  once  become 
Apparent  upon  the  vork  executed.  Aud  of 
ornamental  turning  that  is  true  which  ia  by 
no  means  necessarily  so  upon  plain  work — 
Tie.,  that  the  slichttHt  defect  in  our  incised 
pattern  renders  it  worthless.  Take  np  a  box 
vith  an  eccentric  pattern  cut  npon  it,  and  if 
Ton  can  detect  one  lozenge  or  other  hgnro 
lai^er  or  smaller  than  the  rest,  the  wnole 
coases  to  command  your  interest,  and  what 
is  almost  worse,  the  chuck  that  produced 
each  defective  work  stands  condemned, 
nnlens,  which  is  sometimea  the  case,  the 
cause  of  that  defect  is  n  deeper  cut  than  the 
rest.  The  reason  of  this  utter  condemnation 
of  defective  ornamental  work  ia  that  it 
always  stands  forth  as  a  specimen  of  perfect 
work  carried  out  by  apparatus  equally  per- 
fect, which  ia  not  the  case  with  specimens 
of  soft-wood  turning  done  by  hand,  in 
,  which  any  slight  unevenness  of  outline, 
though  a  defect,  is  felt  to  be  e.vcusablo — a 
defect,  moreover,  which  will  not  necessarily 
bo  repeatc<l  in  a  subsequent  article.  The 
8timulu.i,  moreover,  togood  hand-turning  lies 
in  ibt  being  a  matter  of  skill  alone.  If  a  beau- 
tiful object  is  produced,  the  entire  merit 
belongs  to  the  workman,  and  has  not  to  be 
ahai'iil  by  the  appliances  which  have  enabled 
him  to  execute  it.  The  perfection  of  hand- 
tnruiu){  is  shown  in  a  billiard  ball,  and  I 
tbink  it  may  bo  said  without  jKtssibility  of 
denial  that  such  an  article  does  the  workman 
far  more  credit,  and  should  cause  him  far 
Dooro  satisfaction,  th.in  if  he  had  produced  it 
by  the  costly  means  of  a  apherical  rest.  For 
a  person  of  limited  meaai,  therefore,  to 
banker  after  those  elaborate  mechanical 
apilianccs  which  are  to  bo  found  in  the 
■workshops  of  rich  amateurs  and  professionals, 
is  a  decided  mistake,  and  is  merely  reaching 
after  the  unattainable,  while  all  the  time 
the  despLsed  lathe  of  moaner  j)retensions  is 
capable  of  many  novel  uses  interesting  '" 
themselves,  as  well  as  satisfactory  in 
results.  Among  other  articles  capable 
being  executed  by  hmd,  picture-frames  for 
pbotegraphs  may  ba  made  with  speed  and 
Acility.  and,  executed  in  oak,  look  also  ei- 
-faremely  weU.  If  a  simple  oval  chuck 
ia  also  at  hand  —  not  the  elaborate 
£20  affair,  but  such  as  wood -turners 
use  —  a  still  botter  job 
as  tbe  elliptic  opening  always  looka  better 
tban  the  circular,  although  the  latter  ia  by 
no  means  to  be  despised.  Even  the  ellip! 
can  be  marked  with  a  loop  of  string,  and 
couple  of  tacki  by  a  pencil  in  the  well-known 
manner,  and  when  thus  set  out,  it 
be  cut  with  a  keyhole  saw  or  fret-aaw,  and 
finished  carefully  to  line  by  a  half-round 
cabinet  file.  It  will  be  found  handy  to  cut 
oot  a  few  ellipaes  in  tin  or  card  aa  patterns  to 
draw  round  with  a  pencil  if  mawemi  frames  of 
«qaal  size  ore  to  ba  made,  as  this  will  keep 
the  ellipses  uniform.  To  retnm,  homrer, 
io  tho  oak  fiame  to  ba  msda  ta  ue  laths^  all 
tiiat  is  needed  is  to  cv*  "•*  »■■«  "bloag  pw« 
dT  vuoiQot    X  n^  ' 


nbloagjpaaa 


Fig.  1,  aud  also  the  bosses,  Fig  2,  if  required. 
Fig.  1  is  then  to  be  mounted  on  a  taper 
screw  chuck,  and  the  mouldings  neatly  cut 
with  gouge,  chisel,  aud  beading  tool,  leaving 
the  cenfml  cut  till  last,  which  will  penetrate 
quite  through,  and  so  far  as  turning  is  con- 
cerned, complete  a  frame  as  No.  1.  This 
frame  is  not  intended  to  receive  a  gloss,  and 
tho  card  is  te  he  cut  rather  smaller  than  the 
back  of  the  frame,  and  gummed  or  glued  on, 
the  back  being  then  neatly  covered  with  thin 
white  paper,  which  still  further  secures  the 
card,  and  mslces  a  neat  finixh.  If  a  glass  is, 
however,  needed,  nothing  is  easier  than  to 
cut  a  rebate  (circular,  of  conrse)  at  the  bock 
Srst  of  all,  mounting  the  work  face  down- 
wards. It  can  then  be  reversed  and  moulded, 
core  being  taken  not  te  cut  the  moulding  too 
deep  after  having  thus  thinned  tho  wood. 
In  setting  out  Fig,  2  I  have  found  it  beet  to 
draw  diagonals  to  get  the  centre,  and  then 
parallels,  whose  inteisections  shall  mark  the 
centres  of  the  busses.  ]VIark  these  on  the 
back  as  well  as  on  the  front ;  but  on  the 
latter  draw  the  bosses,  also  with  cempasses, 
in  pencil,  to  insure  perfect  similarity  in  size 
aud  shape.  Bore  five  holes  at  the  back  te 
take  the  taper  screw  chnck,  but  do  not  let 
them  come  through  the  bosses,  as  these  are 
to  remain  solid  and  globular.  If  the  taper 
screw  is  too  long,  screw  on  a  piece  of  thin 
board,  so  as  to  oocupy  some  of  its  length. 
Many  such  chucks  are  made  with  far  too 
ooaras  s  screw.  Those  of  Holtsapffel's  moke 
ara  ant  beantifnUy  with  a  finer  thread,  mode 


[tip 


tsd  OBflashof  tha  othar 
M)Hli  thabonesor 


medallions  cut.  Wliile  turning  these  it  matt 
be  remembered  that  far  greater  height  of 
centre  will  be  needed  to  allow  ihe  work  to 
swing  free.  Fig.  !t  represents  it  in  process  of 
turning  the  lower  bcm  B.  A  being  the  disc 
of  the  taper  screw  chuck.  To  allow  it  to 
swing  free  of  tho  bed,  the  height  of  centre 
in  this  case  muat  he  liio.,  .ilthiiugh  a  3in.  lathe 
would  anflice  to  tnm  the  cenlrd  opening.  If 
the  work  is  bedded  well  down  upun  the  chuck 
face  or  bit  of  plank-wood  tliat  is  ]iut  on  te 
shorten  the  screw,  it  will  be  held  quite  firmly 
enough  foi'  such  light  work  as  turning  the 
bosses,  I  have,  in  fact,  done  ihis  job  with 
perfect  ease  in  the  way  dc^fiibed.  Oak  is 
rather  apt  to  chip,  if  the  cii'c\ilar  beads  are 
too  amaU  ;  but  a  beading  tooluf  Ilol'zapUels 
of  i  to  j-  will  make  a  neat  circular  bead  if 
used  carefully,  and  the  bosK  in  the  centre  con 
be  done  with  a  small  gouge  and  cliisel.  If 
a  gap  bed  is  uaed  there  is  some  difficulty  in 
getting  the  T  of  the  rest  sufficiently  near  ; 
and  for  this  and  other  jobs  a  goose-nocked 
rest  will  ba  found  convenient — made  by 
having  a  long  bent  tenon  to  tlic  T  to  go  into 
the  socket  of  Uie  .solo  plate.  Tliere  is  another 
plan  illustrated  in  Fitf.4,  by  which  the  centres 
of  the  boBsea  may  be  brought  uoticentric  with 
the  mandrel  in  succession,  and  secured 
quickly  without  need  of  Laving  any 
holee  bored  in  the  backs  of  them  :  and 
this  is  an  advanti^,  because  it  not  un- 
f  requently  happens  that  the  bosses  are  borod 
a  little  too  deeply,  and  when  turned  there  is 
a  central  bole  visible.  When  this  accident 
happens,  it  is  the  best  phin  te  bore  such  hole 
lai8«F  sad  very  neatly,  and  to  insert  a  turned 
bit  of  ebony.  Thus  the  accident  will  appear 
to  hsTO  been  designedly  incurred.  For  this 
■aoond  mode  of  turning,  a  disc  of  dry  wood, 
{in.  dude,  ia  to  ha  TOaos**A.  «&  '^"»'  -w*^- 
chiidk,imd  «»**SS5  ^a«ifft.'viV<«™.^  ■«**»** 
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ctinck.  Thi«  bctDg  dono,  meaaure  irith 
compasses  Iho  distance  betweop  the  centre 
of  uie  frame  oad  that  of  one  of  its  boues, 
and  make  a  holo  in  the  disc  at 
thti  .  dialance  from  its  ova  centre  to 
ttka  a  screw  —  prefcr^ihly  one  with  the 
under  sido  of  its  head  flat.  Make  a  bole 
through  the  middle  uf  the  frame,  and, 
pusing  tlie  Hcrew  through  it,  screw  it 
down  pretty  tightly,  hut  not  so  much  so  as 
to  prevent  it  from  lui'iiing  round.  Ohuhc  it 
to  rotate  on  this  sw-ew  until  the  centre  of 
the  boss  is  true  with  tliu  nmndrol.  It  is  now 
in  positioD,  and  needs  nnly  to  be  further 
held  by  two  little  blocks  or  buttons,  like 
Fi{j.  5.  These  are  put  in  jilace  and  held 
while  a  bradawl  is  passed  through  the  hole 
in  the  head,  and  a  liolo  lx)rc<l  in  the  wooden 
faoe-plato  for  the  screw.  An  extra  turn  to 
the  big  scruw  on  which  the  frame  in  centred 
secures  the  wiiulg,  and  the  briss  can  be 
tnmed  with  uase.  The  other  bosses  will 
evidontly  each  in  turn  jutss  through  the 
centre  of  the  chucic  wiien  the  buttons  ore 
removed,  ami  the  frame  turnisl  upon  its  cen- 
Euuh  is  thuii  broui^lit  into  posi- 


Thu  work  ii 


moved,  and  the  hole  in  which  the 
been  hitherto  now  soi'ves  for  mounting  the 
frame  upon  a  taper  screw-chuck,  upon  which 
the  mouldings  are  now  cut  atid  the  centre 
removed  as  beforu.  It  miikes  a  very  neat 
finish  to  gild  by  mean.4  of  Bessemer  gold 
paint  the  inside  of  the  circular  or  oval  hollow, 
merely  covering  with  the  gilding  the  inner 
ctroolar  bead.  The  outside  of  the  second 
frame  is  shown  chamfered,  and  it  is  easy  to 
raise  the  outline  of  this  part.  If  it  is  pre- 
ferred to  cut  out  an  oral  or  rather  elliptic 
hole,  it  will  be  found  the  best  plan  to  mark 
OQt  two  concentric  ellipses  about  Jin  or  fin. 
distant  from  each  other.  The  inner  one  will 
then  join  the  line  for  the  saw-cut,  and  the 
outer  one  will  accurately  define  the  bevel.  It ' 
is  etsentLil  to  cut  very  clean  and  very  true 
to  line,  as  the  least  defect  of  outline  becomes 
painfully  visible.  The  sliiirper,  too,  the  edge 
of  the  bevel  on  the  face  of  the  work  the  better 
it  will  look.  A  rounded,  uncertain  ontliuc 
nmer  appears  satisfactory.  In  sawing  out 
the  oval,  do  not,  therefore,  olface  the  accu- 
mtel^-marfced  outline  by  which  any  irre- 
gularity of  saw-cut  may  l»e  subsequently 
effaced  with  the  file.  Those  sold  for  touching 
up  fretwork  are  the  best  to  ilsc. 

0.  J.  L. 


with  the  ordinary  hubs.  The  spokes  unite  the 
rim  of  the  wheel  with  a  couple  of  rings,  so  that 
when  the  gear  and  axle  are  removed  we  have  a 
wheel  with  annular  hnbs,  which  take  theirliear- 
ingson  the  axle  by  means  of  five  radial  arms.  By 
tbid  arrangement  the  gear  can  be  placed  in  the 
centre  plane  of  the  wheel,  and  the  feet  are  kept 
camjhimtively  close  together — as  close  as  in  an 
ordinaiy  liicycle.  Hum  her  and  Co.  show  a 
t.in(iem  bicycle  of  the  "  safety  "  type,  in  which 
both  riders  drive  on  to  one  crank.  The  pedals 
for  each  are  pivoted  on  a  horiiontal  bar  at- 
tached to  the  crank.  Another  maker  shows 
this  device  applied  in  a  tandem  tricycle.  Ht. 
Soantlehnry  has  a  novelty  in  the  Rocket  Safety 
Bicyclp.  in  which,  by  means  of  links  connecting 
the  pedal  with  the  crank,  he  gets  an  elUp'.ical 
or  oval  motion  with  ijin.  rise  and  fall.  T!  t 
down  stroke  is  nearly  perpendicular,  tbe  return 
describes  the  arj  of  a  circle,  and  the  rider  being 
directly  over  his  pedals,  can  exert  bis  full 
power  during  the  best  part  of  the  revolution. 
The  poihtlK  can  he  adjusted  within  a  ranf^e  of 
'tin.  .\notber  maker  has  applied  what  he 
terms  the  Pentograph  Patent  liotory  Motion, 
by  which  a  '■  perfect  circular  motion  "  is  ob- 
tained, the  pedal  being  connected  to  the  crank 
by  a  syswm  of  three  links  and  five  pins.  The 
Whippet  is  a  machine  with  two  fimall  steering 
wheels  in  front,  and  a  driver  behind  for 
which  it  is  chiimed  that  it  ia  the  only  tricycle 
in  which  the  rider  is  "  perfectly  insnlateii  from 
vibration."     A  T-shaped  frame   connects  the 

heels,  and  the  rider,  with  his  handle-bar,  is 
su[)ported  on  a  system  of  toggle  levers,  which 
certainly  give  a  frfe  up  and  down  motion. 

Automatic  steering  is  a  notable  feature  in 
this  year's  eihibition.  mo.it  of  the  principal 
makers  having  front -steering  tricycles  in 
which  the  front  wheel  is  induced  to  keep 
raight    course    by    means    of    a    helical 


THE  BTANLET  SHOW. 

THE    ninth    annnal    eihibition   of   cycW, 
popularly  known  as  the  Stanley   Show, 


end  of  tbU  week.  Judged  by  the  number  of 
eihibitori'.  and  by  the  variety  of  the  machiuoi, 
it  is  the  best  show  of  the  kind  that  has  boen 
held,  though  novelties  are  few  and  far  between. 
The  visitor  who  has  always  gone  W  the  Stanley 
will  notice  the  almost  complete  absence  of 
some  old  patterns,  and  will  he  Rurprisod  at 
some  of  the  changes  which  have  taken  place  in 
the  general  bnild  of  the  machines.  Sociables 
are  nearly  gone,  and  the  direct-action  machines, 
t^e  principle  of  which  was  discus.'ied  not  very 
long  ago  in  these  columns,  are  apparently  not 
made  now.  Atoue  time  exhibitors  pointed  with 
pride  b>  the  number  of  spokes  they  put  in  their 
wheels :  now  the  wbeeU  of  the  best  machines 
bave  tangent  epokes,  as  few  as  possible,  and 
"  laoed,"  as  it  is  called,  to  gain  stiength.  The 
resistance  of  the  wind  has  heon  fonnd  to  be  an 
important  factor  in  the  construction  of 
"  racers,"  and  now  all  the  chief  makers  reduce 
the  number  of  spoke^i.  At  one  time  safety 
bicycles  were  almost  stirnod.  now  they  are  a 
leading  feature  of  the  show  ;  but  Ellis  and  Co., 
with  their  Facile,  bold  cbc  position  they  have 
gained  by  tbe  sterling  merit  of  their  machines 
as  roadsters  which  cm  be  ridden  at  high  speed 
in  safety.  Amongst  the  novelties  in  .the 
"safety"  type  we  notice  the  '■Acme"  of 
Bayliss,  Thomas,  and  Co.,  in  which  the  pedals 
are    brought  closer    together   by   diapensing 


- .-         Dtakingi   . 

place  in  this  "  show,"  while  another  we  notiocd 
in  an  unftuished  state,  at  tho  time  of  our  viat 
appears  to  have  been  do-riaed  on  the  model  al 
the  baak-gear  arrangement  of  tho  latlu,  Ikut  u 
it  was  not  in  working  order,  w«  can  form  nj 
idea  of  it«  merits.  Both  are  fitted  to  bicrelu, 
A  compressed  air  motor  for  trioyclBs— ■  tii 
only  successful  motive  power  of  the  future"— 
was  present  only  in  Uie  ahape  of  handbillF. 
from  which  we  gather  that  it  is  some  schnK 
tor  utilising  the  momontnm.  whila  mnnuij 
down  hill  to  store  up  air  in  h  reserroir,  utd 
then  utilise  it  as  an  aniillary  motive- powtt 
when  ascending  hills.  The  patentee  says.tlul 
"air  may  also  be  pnmpod  in  on  lever roadi 
when  found  necessary."  Cycling  acceworix 
are  shown  in  excellent  colleotiona,  and  two  or 
three  new  cyclometeis  will  a^ir»ct  attentiin. 
that  manufactured  under  Boya'  and  Ruetos 
patent  ringing  a  bell  at  the.  oompletjon  of  eadi 
mile,  can  be  read  whilst  riding,  and  is  said  m 
he  perfectly  correct.  Homo  and.  Thomthwaite. 
of  the  Strand,  exhibit  cyoliBts'  photographic 
appliances  which  will  interest  riders  who  us 
also  "  knights  of  the  camera."  Altogether  the 
Stanley  Show  of  188B  ia  the  best  that  has  bees 
held — there  are  110  exhibitors, — ojid  gives  litrlj 
evidence  of  the  fact  that  the  cycling  induftij 
is  a  growing  one,  especially  in  ci  '"         '" 

tricycles,  tandems,  and  carriers. 


THE  LEE-CHASTER  MOTOfi  ASD 
BATTBRT. 

THE  Lee-Chaster  patent  electro-motor. iiln-- 
tiated  by  theannexed  engraving.israwi; 
by  Mr,  E.  A.  Lee,  of  7«,  High  Holbom,  ff.C. 


spring— an  undoubted  advantage,  especially 
in  the  case  of  learners.  As  an  example 
of  a  good  pattern  tricycle  containing  all 
the  Litest  improvemcntii.  we  illustrate  the 
"Moorgnte'  So.  4.  made  by  Cooper,  Kitchen, 
and  Co.,  of  4,  Finsbury  Pavement.  E.C.  This 
machine  is  a  front-steering  double  driver,  with 
a  coil  spring  fitted  between  bottom  of  head  and 
the  fork,  and  another  coil  spring  between  top 
of  head  and  a  movable  collar  on  the  st^^ring 
tube,  which  remove  nearly  all  the  vibration. 
The  steering,  too,  is  improved  by  placing  a  row 
of  balls  at  the  top  and  tho  bottom  of  the 
socket,  and  is  automatic,  with  arrangements  for 
'asing  the  tension  of  the  spring  when  de- 
sired. The  price  of  the  machine  is  an  imtication 
of  the  tendency  of  the  trade  all  round,  for  it  is 
probably  the  cheapest  in  the  market ;  but  prices 
have  been  lowered  universally.  The  wheels,  as 
will  be  seen,  have  tangent  spokes,  laced  at  two 
points,  thuH  combining  the  mikTimiim  of 
strength  with  the  least  weight.  Hr.  Devey,  of 
Wolverhampton,  as  the  earliest  maker  of  cheap 
bicycles,  deserves  a  special  note,  and  his  ex- 
hibits will  bear  the  most  scrutinising  examina- 
tion, from  the  .'lain.  Express  bicycle  at  £4  10a. 
to  his  convertible  tandem  tricycle  at  £25.  He 
shows  an  efficient  and  simple  brake,  which  is 
i  applied  by  the  pressure  of  the  thumb  on  a  lever. 


and  can  be  seen  at  his  works  applied  to  one  of 
his  ingenious  shaping  machines.  Although 
occupying  a  space  of  Hin.  by  Kin.  only,  it  is  Mn 
to  be  capable  of  developing  energy  eqnol  (oJi'> 
watts,  and  con  be  started,  stopped,  or  revsnAi 
by  the  simple  movement  of  a  switch.  Tit 
great  eificiency  of  this  motor  is'due  to  the  fiet 
that  the  armature  runs  between  north  sns 
south  fictd-magnets  on  both  eidea,  and  oaa  be 
driven  either  by  a  primary  or  sooondary  hntterr.. 
or  by  a  dynamo.  The  device  is  moie  especialJj 
worthy  of  notice  because  it  is  driven  by  abattu; 
whitJn  involves  the  miniraoro  of  trouble,  which 
will  run  for  about  20  hours  without  rechargiof. 
and  then  can  be  restarted  with  fresh  solunoa 
in  a  very  short  time.  The  cells  are  chargel 
with  Lae's  new  dooble  bichromate,  wliich  ii 
soluble  in  its  own  weight  of  cold  water,  ud 
which  dosa  not  deposit  ciystala  in  the  pores  of 
theoarbonsor  intheoella.  Moulded  oormgstid 
carbons  are  used,  and  the  zincs  are  so  cut  si  u 
economise  the  metal  as  much  as  possible,  tb 
cells  leat  on  a  tray  in  a  box,  which  tray  can  In 
raised  hy  means  of  a  treadle  until  tJie  elemsfr 
are  fully  immersed  in  the  solntioii.  Tho  ^ 
rangemsnte  of  this  battery  haro  been  ^ 
thonght  out,  and  leave  nothing  f 
dseired.  Both  zincs  and  oarbone  a>e  ao^- 
from  a  board,  which  forms  a   lid,  ••  tr 
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Will  the  e!i:iW!->Ai,- 

bnuK  |>1ul",  !l<i:. 

Two  iriu"  nii'.-i  Iiti: 

t;.i»  1-^f^:  to  the  mei-han- 

famof  fcv^.r-.wl! 

■  n-.i.i^rinjr  them  the  wliolo 

battory  ot  doraor.tf  i-.in  tiv  lifted  out,  IcaTing 
the  colls  exiHisr.l,  Thp  zincM  and  cairboiic  otn 
autoiuatioall;-  ri'ra"v..;  .',-i>;i!  rlic  i?olatio;i!'  when 


tins  a  ijuiuk  Jianil-lravcrpo  Uy  mean>  o' :..  r-ir- 
unil-iHiiion  ami  ■l'>iibl<>-l><.irchnM:  i;^^::;;.  'I  'lif 
Hiwcimeu  in  a  goful  (■xamplo  of  a,  uuiiip.t.'!-.'  .-niii- 
ncGTM  lathe,  anil  iii  litbtd  witli  cverj  dtuiii  :bal 
can  help  to  make  it  thoronshly  clticient. 


ft,..r.. 


t'>l>E 


li»1.<;j 


■■'f   Dr. 


»r>mk:it  i*  i-nnn^h  f<iT   nie  t:iL.i  ;.   itr^iii    .f   Dr. 

Hnxley'ii  ri-'ir.nalbilltv  niul  •lirji  kit'.i%'I.'ilL-'.  '  f  th' 
.  iubjeot  ai"!  -.toiimmI  fiiiriK^K  of  :.i;  .■!  ~'  .>"i  •<!■>- 
i  tini-tly  t'l.ir  ttiu    ^»mir  aniinnr    linTiiii,   m   h\ 

Oi:       U.f»ii»j.>u-.  ■ir--r?:il  l:n"wii.     IVrtii-'r.  !;   Till  bi- 
■b«raTrrl  thnt  I  inti:r|ir>' 


L-vf  niii)i.  U 


— .., imliiK.ij 

in  wniu-li  my  pLiin  iu:iii  yiwik 
unoivly.  Iti  I'via::  intcmlvi]  t<i  i 
•if  tini'  (i^liaKrily  niiri->tij 
houn,  Miiri'iTer.  I  aia  uiub 
niviit'lf  lit  wlisi.  Willi  Hiiiii- 

Huxli-y    c:.lli    th"    Al-j 

limjna-ff:  i.nil  •Intn-  Kii' 


tho    tteatllo   :■<    rv>a-^(i'. 

immonqnn  i.-xr.  lie  r.-K^'ut- 

nnduTstanil  tiint  i>"'i'al''i^iii--'  i^w  iK'ing-  made 

for  fittiiiff  R  l-.i-ChM'ii-.-  ii.iKir  to  a  laiuich- 

work  to  n-liifli  liotii  luu-.-.-y  an'l  ijatttryaru  well 

adftpt«d. 


A  UODEBN    ENGIIfEER'S   LATHE. 
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t   hi^ 
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Bliding.  -^urratiri' 
lathe  in  tho  li.jyal  «t^5naiiL-o  Fautury  at 
£nHcld,  Tliis  IiilIk-,  n-hidi  has  gcva-l  utrcn^h 
for  it»  wciiriit  (alxr.it  4  Ions),  jg  oiio  ol  those 
luadd  for  thti  (iorumrniint  by  the  Britanaia 
Compuiy.  a.^d  his  all  inn]  'rn  imyroTcraenba  in 
deb^lo.  Thelieilis  !-.i:n.  iWiIo  by  l:^[n.  deop  : 
tho  gap  in  H'Jin.  wi.Jc  by  1  I  }in.  deep,  nwiujiing 
47ili.  ^iamrtnr.  Tlio  ''xtn'me  length  botwecn 
centres  i*  crt.  ■>ln..  anil  th'i  hcadritock  ia  doable 
jjcarod.  with  i-ttml  spiurllo,  umicnl  ncclct,  and 

San-iiiiit.ll  hcarin^d,  \rhi!u  the  loose  hradatook 
I  Utted  with  eyliiider  mnuilrcl  and  lelt-hmnd 
iHlilue  traTCDfe-iHiiew,  The  oone  pulley  ha* 
faar  »pccil'.  the  large*t  being  I6in.,  aid  tha 
HIIlalle^:t  i;;^in.  diameter ;  tJteUadIilE'4C(«W  li 
2iin.  diameter  by  tin-  pitch.  1^  aiAdle  bsa  a 
fliuh    top    aud    groovea  f"*  c  tnr 
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THE      CREATION      PBOEAI 
GENESIS.' 

ri'^IIRuncipcDtcil  appuannoc  iif  tncni'ocntin 
J.  aa  ei-I'ti-mior,  a  rri-niHtiit  nf  !!.,•  I 
Siiiictv,  and  an  (Ixfiml  l'n>fos*>r  ot  He--.:- 
I'liiitn.vcnialiata  in  respect  of  the  lUi'^iair.^  i 
stililimc  I'nHiin  of  (isnedi  in  nut  imly  a  K\n:\r 
lihcniimenon,  bat  a  snrB  indinatbin  thr.t  m- 
luttoiy  xilutiim  .lE  the  dlflieiilllcii  in  .,wi:.. 
hitliuiiu  hci-a  suj^.-ati'd.    Of  thelaitrrfi'irH  I 

tiu  iloiibt,  uthtiB  TiDMiIeii  myM-lf)  havi-  ! 

MnviaMi.l.at.aH  very  many  ..f  n^-  <! .    V -J^sj  ,  t'hM"f7'l«; 
•bat,  it  wu  Ttimr  nut  to  intirfiro  with  i  ;.  . 
fallaej',  and  tii  li4  tlie  inh^crt  plufii. 

The  caw  is niiw  altcn-d, ami  I  piti|h»<''  I ,  I. 
ruTt  the  Chnrch  iif  t!<>d  «uch  nmiMi'-:-;  i 
bavc  oeooirtd  ti<.  and  havi-  entirely'  i-j.:ir..  ■ 
iivn  mind,  aftoi  mcilitatiooH  iin  the  ■lav'i  ■ 
iiuiue  extvndine  at  intiirTul*  ivnt  tlin-i:^-.:  J 
(■ontUT}-.  rcriiBpi"  uIhu  thB  iipiiiirtaaiti"-  » 
Jiavc,  m  natural  niMini'iiiu,    |>riiiiinii"d  ti:<':.. ' 
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iniMi-ieif  til  In-  s    .■.«;i';ji(.ut  ..i  fi..-i,  :'r.-.  ;ii  my 
i)il>rehen'ii>n,    in    ilimn.    i 
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therein. 
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I  will  take  the 
iHKm  it  i«  in  a  kiihlinie  RCnM'. 
£rLiMiinnlical  and  upparrnt  nic:iiiin;c.  ^i 


•man  ii.i,_.  '■->■■  a'Ka- I  ^jmjjy  ^  „n,„.  (f^jjj,-,,,  fp,,,,,  uui..,-.  .!.-;.•  gr 
«..ii.k-tl'a.  >..;:u.lurL(,^_     Pw  the  r.mjrd  in  <!.  ii.-i-i-  i'  .«■■■  .</.■.. 
"'■■  -r      ,.v.   '1 .'.  "at   'ho  wnrldV  hii-toQ-:  in  all  ibi-  Kn:i.il'  -f    i-n 
man  oiiruadiuijiti' 

I  olulnandi^oiui 
llf  reipinl-.-d  an  a: 

with  wh:.;  wvat||^.,„';,.„„.„„..^,.,,„,,;,g  ,,,,., ,1^.  ^.|...„  ,.5,...^^  (^ 


".  ■'_ ?^  ■  ilwre  1»  nothinjf  thr.t  apimi 
.•adcr- 1  ^^.^^  „mi  ,j,ii,^,^,h^.T*  rli:rt 
,  I  b.iva  oimbiunl  thp:r  (K-iiln* 

'"■"^J  I  it  in  itn  >,u.-riii<-t:ie?«.  it«  n 

<UUI  III     -p.,.  _„,■,,  „|.    |l|.,,.,„,,    .|,H 


nil  tkv 
.i  euuld 
.like  of 
injerty. 


it  know  uf  tho  eimstitriti'in  uf  r. 


''iThrt   i.'itli-   iif    tbo 


there  IK  offered  m.  apjneeiuble  faiiins  that  1  t;.i  ii:<-  .  „„,,,„-.,„),..  ,.1,; ._, 
ocEii.  uf  a  reconcilialwn  tnini  facnru  di*«rt-nii».  1  "*'"»'a"ii">-  a  In  „T.t 
lirxMi  ihia  ■tatcDientt'imj  own  min-l  and  ii.y  ..wii  ]     What,  t'jia,  ii'v  w. 


3[.i<i 


■>  infill 


,    - -.     -     -      ^-ay-t-h 

;nsiun  aluni; :  if  uthec  ditineJ,  uther  u:.-.r.i- j  .iiiU)|inii*ti.'  dt-iiunts  omiuii 
,  uther  nuturallHta  think  uthvrwi<u,  I  .jj'i  uumlive,  une  i-f  wbi.-h  li>  ai 
w  to  tbeir  »imN.-rity  imJ  bwk  w  them  for  a  1  &«<  of  nutiiri-.  f>  f.ir  ui  vu  k 
interpretation  uf  my  want  i>f  in^igii  '      "  ■     ' 

lat  I  regard  u  iinioipeni'^iafalo  reuminn 
it  accept  the  Proem  at  lKinj[.  (ir  even 


iiility. 


,.f.lK....:v.-..-.!.--..-.n;lv 

iluiiii.l    in    til-.-    >ame 

•.•  the 


., _., exMt  and  >oieatitik'  

'reatiun ;  ncTcrthclewi,  I  shall  bIku  sthto  nhy  1  au 
latulied  that  it  had  oriEinally  a  different  intiuiiuu 
lad  a  far  hifhar  loope,  and  muraoi-ec  e'>ntainii 
within  it  elamsntt  of  that  lamu  lurt  of  K-.iprT- 
which  in  ^enarally 


1   fiil 


nkind 


tx  cuntrul  'f    I'lu 

ineiiau*Lvni.-y  heri.-,  which  I  iln  ii'^i 
at  leaiit,  rupeai.il  thruughiint  thu 
Proridvun-.  whether  u  ruvv»l>d  in  thi-  S-  riiAores, 
uraiobwrvulin  namre.  Kn' t!i-.-  i:T"ni.  I  r.ilhei 
uti'iai»liun:il>ly  diK*  luach  Hi-  cbiblrvn.  a'  ^'lnlIIy 
tioKV,  in  mnltituriiiiih  luaniivrs.  ,M<ir<s.v-.r.  ihin^ 
are  io  conslltutnl  Uiut  (he  wh-.le  trii'li.  in  iW 
Bl)iialnt«neu,  i>  nevvr  taught  niul  i<  :h-v.  r  :.*i  iued : 
siuUvient  Itu  ihi:  ilay,  p.n'l  >.ften  ior 


thatday 
able  hj 


facoltiei  and  nalnnd  euiluwiu 

tlie  ob jaat  iif  the  Proeui  ii'ew:!  tu  be  I 
nd  prima>vul  a^u.  In  a  t'U:ir  1 
the  Ea*h!HWi.A  ^A.  '-'.■.A  >•■ 


tiir. 
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tha  method,  or  the  times  in  which  that  ere 
proceeded.  Aocoidingly,  a  series  of  piotiii 
prcuenlfld  to  the  mind,  in  each  of  which 
portions  of  the  Divine  creatiro  powei 
■uccesiiTcly  dispUyed,  ia  respect  of  the  sun,  i 
moon,  or  the  circh  with  its  varied  pnpulatiui 
the  land,  or  in  the  sir,  or  in  the  waCen.  Dii 
>  laatti-T  cif  entire  indiScrence  in  whst  pi 
order  the  creative  energy  is  depicted;  and, 
matter  of  f.iot  we  find  that  otdecdoQ.i occur,  which 
is  best  suitwl  to  impress  the  emotion  and  the 
inlelli^ncr  of  the  mind.  Iholdthatthcdistinctii 
implied  in  this  remark  is  of  snpremc  important  , 
u  removing  all  objectiona  drawn  from  the  fact 
that  the  order  of  the  creations  detailed  in  Che 
Proem  is  cot  the  order  of  natural  fact. 

Again,  if  we  seek  fur  the  origin  of  thij  sublime 
Prtiem,  it  seeme  natural  1«  assign  it,  as  many 
writers  hare  asBiensd  it,  to  some  ancient  tradition 
handed  down  from  previons  generations,  nntil, 
Uke  Che  poems  of  Hoi--  "-  "- :..-.  ^- 


Butit 


this 


re  lay  tl 


iginal 


I    ilselfi'    That  „ 

hold,  as  I  have  already  stated,  could  not  have  been 
entirely  human;   for,   as  we  have  aliio  seen,   ex- 

Iierience  and  history  have  taaght  us  that  nothing 
ike  it,  ia  respect  of  sublimity  of  conception,  and 


I  appeared  among 
time  when  the  philosophical  a 


ip  to  the 
of  Mlough 
CODItruotcd  his  wonderful  instruments  ami  applied 
hia  genius  tu  the  scrutiny  of  the  heavens,  so 
ptegnant  and  so  suggestive. 

rf...   :*  ,v.  ,. I.    __.  entirely  of  "- 


:  alleg 


I  aid  wa 
,  lind  of  a  man.     Now,   withoat  ent*rin{ 
upon  the  profoaud  or  inscrutable  ijuest' 


>t  what  w 


m  DiVij 


■  mspiri 


discloses   that  the  general   ageney  is 

hare  been  chrough  visions  in  the  night,  . 

bj  day.      Ic  is  true  that  no  such  origin  is  actually 

auigaed  in  the  sacred    record    to    the    Proem  in 

question  ;  oa  the  contrary,  it  is   introduced  with- 

befitting  (as  it  seems  to  me)  what  professes  tu  be 
the  oummeneement  of  God's  written  word  to  man. 
Independently  of  this,  omiaaioits  of  matter,  sub- 
sequeutly  appearing  ■        -   ■ 


astant  oecnrri 


Tiptur< 


■t  of  o 


uay.Cl 


this  beginning  of  Genesis,  which  in  so  many  ot 
itutances  is  stated  to  have  been  the  mode  of 
commuaication  between  man  and  the  Powers  un- 
seen, CTea  the  Spirit  of  God,  dividing  unto  every 
man  severally  u  He  will,  and  as  the  ocoaiion 
serves.  We  may  assnme  (withoat  violation  of 
probability')  that  in  some  remote  stage  of  the 
world's  history,  remote  beyond  our  knowledge, 
some  holy  seer  a  man  of  God,  after  loni;  and 
reverential  pondering  un  the  things  arouiid  him, 
aaimate  and  inanimate,  and  fu  his  own  existence, 
fell  salcep,  either  in  the  gloom  of  evening  or  in  the 
light  of  noon-day,  aniT  in  his  sleep  visions  of 
creative  prooesses  pass  before  him.  In  his 
waking  hours  of  meditation,  sumeliiiog  akin  to 
what  IS  now  diacloaed  in  the  visioa  had  gradually 
dawned  with  uncertain  light  on  his  imagination  ; 
but  now  a  Power  not  his  own  has  roduued  it  to  an 
order  more  dafined,  and  a  oonaeption  more  distinct. 
It  is  not,  indeed,  a  complete  panorama  of  the 
craatiim  of  things  animate  and  inanimate,  in  ita 
pure  and  absolute  sense,  that  moves  before  the 
vision  of  his  mind ;  but  there  are  vivid  pictures  or 

Krablea  of  Drestioo,  enacted  like  the  scenes  of  a 
>m:i  before  him  ;  parables  of  the  creation  of  what, 
in  his  waLTing  boors,  had  exalted  his  admiration, 
and  such  as  when  the  vision  was  over  he  conld 
Mmember  and  recount.  Bettor  than  all,  the 
.oieations  were  represented  as  the  work  of  Him 
who  was  the  God  of  hi*  family  of  his  nation,  and 
who  hail  oonunanded  him  to  love  Him  with  all  bis 

And  so,  in  the  dreaming  mind  of  the  ancient 
ieer,  it  may  be,  in  that  undefined  and  darkling  way, 
wherewith  in  our  dre.ims  wc  rather  perceive  than 
a**,  chaos  is  pAcnt :  an  unformed  earth  plunged 
nndefincdly  in  tniny  waters,  dark  and  deep.  In 
his  dream,  and  with  the  heariag  of  the  mind,  he 
heard  a  Divine  Voice,  speaking  with  *  sublime 
authority,  uuknovn  before  or  since  tu  man,  "  Let 
there  be  light;"  and  he  now  sees  chaos  and  the 
waters  which  be  hul  only  hesrd  or  half-conjectnrod 
before;  but  as  yotttiere  is  no  blaie  of  the  noon- 
tide light.  And  there  the  first  scene  of  the 
fruation  drama  closes.  To  his  sleeping  thoughts 
tliere  had  passed  "  an  evening  and  a  morning,  oua 
day."  Again  ths  vision  of  the  birth  of  things 
areated  is  resumed,  and  he  perceives  an  awful 
•eparation  of  the  waters  from  each  other  at  the 
bidding  of  the  Divine  Word.  Part  of  chase  pan 
nif  beyond  the  firmanent  of  heaven,  cow  formed 
and  disclosed  at  that  same  command,  and  part  of 
them  remain  below.  To  the  dreamer  there  has 
been  again ''an  evening  and  a  morning,  a  second 
da]'."    During  the  like  limitations  of  a  third  day 


arrayed   in  their  mantles   of  gras 
the  other  things  areated,  are  blessf 


These  all,  like  the  other  things 

of  God.     Ai  yet  there  had  been  no  shadows  Sitting 

amidst  the  foreats  or  reposing  on  hill   and  glade, 

wane  of  day,  for  all  as  yet  had  been  Boen  by  a 
diffused  and  unconccntrated  light.  Bnt  now  that 
the  earth  is  arranged  in  its  cDntinents,  and  seas, 
and  hills,  and  plains,  and  clotty  in  its  glorious 
array  of  f ruil'trccs,  bearing  their  fruit  and  their 
seeds  each  after  its  kind,  uen,  and  not  till  then, 
the  sun  in  its  majesty  breaks  forth  and  sheds  its 
living  light  resplendent  over  the  fair  earth  on  the 
birthday  of  its  completion.  The  shadows  from 
cloud  and  hill  and  tree  now  vary,  the  scene,  and 
beauty  as  the  day  declines.  In  the  evon- 
...e  is  the  moon,  and  there  are  "the  stars 
all  created  and  blessed  by  the  God  of  his 


father! 


urth  day 


And  SI 


On  the  fifth  and  sixth  days  the  oreatioa  vision 
(•resents  to  the  seer's  mind  a  succession  of  pictures, 
'  after  the  lapse  of  many  centuries,  were 
led  by  the  Hebrew  Psalmist  in  almost  match- 
dtry,  and  have  ever  since  become  a  great 
poaseSB ion  t«  devout  men  ia  the  Church  of  God. 
The  new-dad  earth  no  longer  remains  tcnantlcss 
by  life,  but  '-among   the   cedars  of   Leliai 


Fowls  of  t1 


1  have 


ling  among  the  branches  ; 


high  n 


wild  guuts,  and  the  rocks  are  a  refuge 
ies."     *'  By  the  sides  of  the  streams  the 


By  thi 
prild  asses  quench  their  thirst.    Yonder  is  the  sea, 
^eat  and  wide,  wherein  are  things  creeping  in- 

'-'-     both   small  and  great,  the  leviathan 

ath  formed  to  take  his  pastime  there- 
c  all  wait  upon  God// and   God  pi 
aounced  them  good.    So .u- v._.i_i_.  .._i_;. 


rable   frui 


the 


g  the  tsalm: 


aublin: 


iwn.    Meanwhile,  on  the  sixth      ,  , 

leu  all  this  fair  creation  is   completed,  where  n 

',  iU  future  lord  and  master,  for  whom  all  this 

luderful  array  of  life  and  beauty  was  called  into 

Ueing !'     And  so  the  seer,  ia  his  tranoe,  hears  the 

aiscs  as  the  voice  of  God, 

,    and  the  man  comes  forth 
before  the  prophet's  gaie,  fashioned  as  nought  eli 


that  live 


kted  him.    If  we  seek  to  realise  the  sc 
lan  we  doubt  in  what  guise  the  ocw-formcd 

sblessedoL ^ _ _    __ 

good."    Did  the    saer.  in   his   dream,  thei 

ture  so  touchingly  drawn  by  the 
l>ealiniBt,  even  that  the  man  "went  forth  to  his 
work  and  to  his  labour  nntil  the  evening  "  ?  Who 
ihallsay?  With  this  vision  of  the  ne«-formed 
nan  the  soenes  of  creation  close ;  and  "there  was 
evening,  there  was  morning,  the  sixth  day." 

One  day  still  remains,  a  day  of  rest,  a  peaceful 
Sabbath  calm,  for  "  the  heaven  and  the  earth  were 
iished,and^thehoBtaf  them."  Waaitonthat 
ibbath  mom  that,  as  in  the  ancient  tradition  pce- 
rved  in  Job,  but  omitted  in  Genesis,  "  the  mom- 
g  stars  sang  together,  and  all  the  sons  of  God 
iihouted  for  joy"?  If  so,  then  there  ia  here  the 
lublims  picture  of  Che  firsl 


sforth  baa 
laion  of  blessedness  for  man. 
If   such,  or  at  all   approaching  such,  ' 


e  the 


entranced  seer  awoke  from  hia  dream,  it  could  not 
well  be  otherwise  than  that  the  favoured  saint 
'ould  call  his  friends  and  his  neighbours  together, 
.nd  sitting  under  his  vine,  or  in  the  shade  of  his 
alive  or  his  figtree,  he  would  recount  his  wonderful 
m  again  and  again,  and  still  again.  Meanwhile 
tale  itself,  after  the  manner  ot  the  Bast, 
would  sped  ita  rapid  way  from  oity  to  city,  nntil 
it  length  the  vision,  as  snch,  lost  its  name,  and  it 

le  atradition. 

_    is    then,  is  the  aspect  under  which  I  view  the 

fnajestic  Proem  of  the    Book  of  Genesis.    To  me 

-■-.e  interpretation  wears  the  appearance  of  so  mnch 

obability  Chat  I  accept  it  as  an  approximate  fact. 

0  my  mind  it  provides  a  key  which  fits  and  opens 

any  of  the  locks  of  modern  controversy.     Both 

an  astronomer  and  a  divine,  musing  on  a  difficult 

lestion  now  for  half  a  century,  it  satisfies  my 

ind,  and  it  sets  me  free.     Under  this  solution,  a 

an  may  be  loyal  to  his  faith  in  the  sacred  scrip- 

ires,  and  faithful  also  in  a  fearless  and  ingenuous 

.  .:arch  for  truth.     Questions   of  development,  and 

at  protoplasm,  and  of  the  survival  of  the  strongest, 

no  real  place  for  contention   in  sight  of  this 

a  panorama  of    tba   visiom      * 

no  true  and  real  relation 

ba  as  to  the  priority  of  palsi 

populations.    The  astronomer  is  left  in  peace  to 

take  his  prism,  and   aorutinise    the    materials  ot 

distant  suns,  snd  the  genesis  it  may  ba  of   new 

irlds ;  and  the  naturalist  is  free  to  take  his  still 

>re  marvellous  lens,   prisma  only   in    anoUwr 

form,   and   search   for   the   hidden  teat   id  the 


0  any  vox 


meohanism  of  the  emotions  :  all  this,  sod  mm 
than  this,  he  may  do,  without  the  poHibililr  of  i 
conflict  with  the  sacred  record.  The  dut^  ctboUi 
is  the  same,  iC  is  the  search  for  tmth  m  nstut. 
The  duty  of  the  Cheologiaa  ia  ta  aearch  fur  nak 
of  anouier  order,  in  regions  which  may  Im 
coLlaloral,  bnt  can  never  bo  ounflicting. 


(}£OLOaiCAL      EXTINCTION,      AID 

BOMB  OP  ITS  AFPABENT  CAUBB. 

11. 

By  A.  8.  PaCKABD," 
i^ContiJuttd from  page  436.) 
A     HRrnNnHTiesnreauieaof  axtinctiMinK 
<r  depresaion  of  eilcuin 


._    .,   South   America    involved  tsat 

sponding  more  or  less  rapid  changes  in  the  Son 
and  Ifanna  of  the  Pacific  coast  regions  of  (hot 
coaCineate.  In  South  America,  particiiiarlj,dirii!| 
the  Quaternary  period,  though  there  was  no  gladil 
period  north   o£  Patagonia,   the  extinction  of  IU 


ud  Alexander  Agiai^ 
arc  have   been  pozoijt- 

r  thousands   of   square  mila.if 


idosprcsd 

As  observed  by  Dai 

malupht 

not  over  the  whole  extent  of  the  WedUni. 
plateau.  For  enample,  in  1822.  af  ttr  an  e 
the  coast-tino  of  Patagonia<aIid  Chili  wi 
elevated  from  two  to  seven  feet  above  thelcidi. 
the  ooean.  In  1835,  Darwin,  while  at  Valdivi^a 
'ie  coast  of  Chili,  experienced  the  eaitk^ 
faich  devastated  Coacepcion,  andheaayahis'iM' 
sssion  for  the  inhabitants  was  klmoat  iutsMi; 
snished  by  the  surprise  in  seeing  a  statcofth^ 
reduced  in  a  moment  of  time  which  me  n 
icustomed  to  attribute  to  a  sncceaaion  of  ages,  h 
single  day,  Feb.  SOth,  this  earthquake  sbonklk 
coast  of  South  America  over  aa  area  of  i>^M 
square  miles,  and  the  whole  coast  line  utChiliul 
Patagonia  was  elevated  from  two  to  ten  feeiato* 
"--  ---I  level."  Darwin,  in  hia  "Voyage  <it 
list,"  remarks  :  "At  the  island  of  S.  Mm 
thirty  miles  distant),  the  elevatioa  ia 
greater  onone  part,  Captain  Fits  Roy  found  M 
'  putrid  mnssel-shella  ttill  n.lhtriiig  to  (ienA 

I  feet  above  high-water  mark  ;   the " 

had  formerly  dived  at  low-water  spru 

'    ■■       The  elevation  of  thisproi ^ 

nesting  from    its    having    beta  tt 

.'arol  other  violent  earthquakes,  wi 

Crom  the  vast  number  of  sea-shells  soatteredafB 
the  land,  up  to  a  height  of  certainly  COOsi^l 
believe.of  1  OODft.  At  Valparaiso,  oa  Ihavtn- 
marked,  simdlr  shellt  are  found  at  the  height^ 
l,3CK)ft;it   is   hardly  possible    to   doubt  "—-^ 

great  elevation   has  been    effected    by   s . 

small  uprisings,  such  as  that  which  aeeotapMM 
or  caused  the  earthquake  of  this  year,  and  likNii 
by  an  insensibly  alow  rise,  which  ia  ccrtaiilii 
progress  on^Bome  parts  of  this  cooat,"  Darwissii' 
"Two  years  and  three -iiaarters  afterwards  U 
diria  and  Chtloe  were  again  shaken,  more  violdfe 
than  on  the  2Uth  (Feb.  L'l),  IS;(5],  andanialasla 
the  CbunoB  Archipelago  was  permonentlv  deiMri 
ore  than  aight  feeC.'^ 

As  observed  by  Mr.  A.  Agasaix,  there  ait  a 
corals  of  species  still  living  in  the  Pacific  OoB 
adjacent  attached  to  the  surface  of  interslim  i> 
-  iks  at  TUibiche,  Peru,  at  a  point  about  iSI»t 
the  level  of  the  sea.  This  locality  is  silanri 
Ige  parallel  to  the  coast,  thei  e  being  a  pop 
n  between  this  ridge  and  the  coati  nr" 
This  basin  was  probably  the  bottom  of  an  into 
•ea  which  afterwards  became  a  salt  lake,  asl' 
eventually  drained  into  the  Pacific  bythe  bnittl 
through  of  Che  mountain  barriera.  The  ciMtar 
■aline  basins  on  the  western  slope  of  the  isiim,i 
an  elevation  of  over  T,000ft.,  may  bare  beenfow 
ocean  bottoms.  In  bis  "  Aiidei  and  the  AmsM 
Orton  says  :  "  President  Loomis,  of  LewidM 
Universitv,  Pa.,  informs  the  writer  that  in  Ifl 
after  nearly  a  day's  ride  from  Iquiqae,  he  caat  I 
a  former  sea-beach.  It  furnished  abandiint  spMaM 
of  Fatelle  and  other  shells,  stiU  perfect,  aadiM 
cal  with  others  that  I  had  that  mornii^  oMnH 
at  Iquique  with  the  living  animal  inhaUa 
them.  This  beach  is  elevated  2,500ft.  aborcll 
Pacific."  (p.IIC).  Also,thepresenaeof  aifsal 
uf  Ampbipod  Crustacean    belonging   t*  ''alrri 

---family,"  dredged  by    M.    A^aaiii  iaU 

a  at  a  depth  of  sixty-six  f  athoma  latt 
thatthislake  may  be  a  remnant  of  Oc  A- 
Iccan ;  Chough  it  now  stands  at  aa  alavrilr 
3,500ft.  above  the  sea. 

These   facts    tend    to    prove   Out  the  1' 
plateau     during     the      Quatomaiy     fmlr 
paroxyamally  elevated  into  the  air  M^a  ' 
Let  us  now  look  at  the  posaibla  Maatti  tf 
oous  upheaval  on  the  planta   Ml  f 
agion.     Before  ind  at   tha   U^  • 
began,  when  t))e  land 


(fluitio 
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i  trwle  wiadi  which  now  oimb 
;  ImpiiiEs  npon  the  Aadoa,  and  drop  their 
.  -•.  ae  on  tae  eutern  ilopc*  alone,  then  favoured 
M  '  ;  >!  the  weetern  alopo  iiod  Puifia  cuast.  The 
tnipiial  (ioia  and  fauna  now  ooufiued  to  the  neigh- 
bourhnod  o£  Gnayi'inil  on  the  coast  of  Peru,  then 
probably  spread  over  Bolivia,  Bonador,  Porn,  and 
ChiU to  Patagonia.  The  tropical  beltin  Peru  endi 
with  the  abitiah<in»  fureats  ut  Loja,  whiah  ii 
li,Tiiett.  above  the  PaciRc  Ocean.    The  Biigar  cane 

Eowa  in  Banoa.  which  is  about  n.uOOft.  Iiich.  At 
iobamba,  with  an  elevation  of'.>,L>UOft.,  the  climate 
uid  vegetation  are  temppcate ;  here  occur  bonea  of 
the  maalodon.  horve,  ilecr,  and  llitmii — aniuials 
which  may  hare  lived  in  a  temperate  uliniate.  Hat 
wai  not  there  extinction,  and  that  ot  the  coloai^il 
■loths,  armadiUoa.  and  otbeT  animala  of  the  pampas 
laigely  duetii  a  change  ut  climate  resulting  fwm 
the  elevation  of  the  Andean  platean '/ 

As  the  land  gradually  rose,  tiie  ataBOsphere  would 
beooine  more  rarehed  and  insupportable  Iji  tropical 
life;  the  animals  and   plants    would  cither  aeek 


During  the 
platcaa  bcca: 


Cndnally  an 

hi^ar  peaks  of  the  Andes,  at 'an  elevation  of 
lA,00Oft.,  became  mantied  with  perennial  aaow  and 
on  the  eastern  flanka  of  Coimboraio,  woioh 
Interoepta  the  moisture  uf  the  Atlantic  trades, 
gUoien  eatabliahed  themeelven.  We  thnssee  how, 
within  UoHteniary  time',  temperate  and  Alpiae 
■one*  became  established  over  the  vast  Andsaii 
^t«>u,  originally,  perhaps  at  the  end  of  the 
Fliucene,a  plateau  of  the  third  order,  dothed  with 
Tut  foreata  like  those  uf  iiraiil  and  VeneiuelL 

In  Patagonia,  likewise,  the  elevation  of  the 
Cordillera,  and  the  change  of  level  ccE  the  tow 
landa  of  the  eastern  coast,  now  well  known  to  have 
bappened,  E,re  they  not  sufSoient  to  aecoout  for  tlie 
•ztinetiou  of  the  fauna  ot  the  pampas  ? 

The  same  pheoomana  obtained  in  Western 
Sorth  America,  Throughout  the  Tertiary  period 
there  wae  in  the  northtra  portion  of  the  platean 
region  a  oecolar  rise  of  laod,  if  not  at  times 
jaroxvamal.resulting  in  the  drainage  of  the  plateau 
iOto  the  i'acific  and  the'  formAtioo  of  vaat  inland 
■MB  and  ostnariaa  which  eventually  became  fteah- 

iaramic  epoch  the  Rocky  Mountain 

^ — __e  dry  land,  and  the  elevation  and 

drainage  went  on  during  the  Bocene.  The  Gulf  of 
Uexico  U'U  much  larger  in  the  Eooene  epoch  than 
now;  afterward!  the  roaat  of  Teiaaroae  from  300ft. 
tio  TOOft.,  while  fiirthcr  north,  in  Colorado  and 
"Wyoming,  the  Rocky  Mountain  platean  roae  from 
-*,00llft.  to  points  10,01X)ft.  above  the  ocean. 

The  plains  east  ot  the  Rocky  Monntaina  are 
underlaid  by  beds  depoaitcd  by  vast  inland,  fresh- 
water Ukea.  In  Texaa  these  beds  dip  under  the 
Quit  of  Mexico^  but  at  the  baae  ot  the  Rocky 
Hountains  in  Colorado  they  are  7,liO0f  t.  above  the 
■M.  Theyhavebeen  tilted  up.  Cten.  WarrennndMr. 
Klnghavo  shown  thatafter  the  Pliocene  epoch  auch 
>  tilting  took  place.  These  lakes  dried 
■DarvelToualy  abundant  mammal 
thronged  about  their  shures  )>«:ani 
Quaternary  period  upenfil.  May  not  the  extinctkm 
of  life  so  widespread  throughout  the  Weat, 
partieolarlv  at  the  and  of  the  Eocene,  the  Miocene, 
and  the  Pliocene,  have  been  mainly  due  to  the 
KTcat  changes  in  the  physical  geography  of  that 
rait  region?  We  ace  also  why  a  semi-tropical 
olimate  and  Sora  and  fauna  continued  to  exist 
BTOnod  the  Gnlf  of  Mexico,  bat  ceased  to  live  on 
the  elevated  Rocky  Mountain  platean,  as  well  aa  the 
Sierra  IJevada  and  Cascade  plateaus.  The  whole 
w«tern  portion  of  the  continent  was  carried  up 
bodily,  the  lakes  drained  o9  by  the  Missouri, 
Colnmbia,  and  Colorado  rivers,  and  the  air  at  such 
an  elevation  becoming  rarefied,  dry,  and  cooler,the 
•^.«,:«.i  lit,  became  either  extinct  or  migrated 
d  lower  regioni.  Tuwarda 
..ii_j_j  ^  llunat 


1  life   whioh 


the   end  of    the    Plioceni 


droves  ot  horses,  mylodon^  aleiduBtL  sad 
mutodons^  with  lioiu,  Oits,  and  donJIoaiWitd  la 
Oregim,  Montana,  Utah,  Wjoaing,  CdMdi^  ud 
N*ir  Mexico ;  ohangea  of  ImLlid  MBMqHBlb 
ol  .dlmate,  wete  peAapa  the  m»b  ftwton  KmaHBta 
fat  tlieir  demiae. 

There  were  throoghont  tlu  TutiMjUMtwU*- 
tpnad    and    aU-pemdlos    (MUgiaal   AHf«& 
nlmiiuting  in  the  nplMBTil  of  tba   tOV  ■•> 
noiMtkfai    ohalni    eS    ^     WmL      Fir 
(halMMiNii  ttnta  lis  on  tba  BoidiT  lIi»V 
tiavatim  at  lO/XIOft-lba  ^  h^  - 
ttnttn  aphcanL    w»  ka^- 1'— ■ 
1b  Sonlh  AKadaaj^Ula  p> 

tlw  oaM  ilw  In  NwSlbtf 
Bt  tbe  aid  of  tk*  B 
Uainnedha  uiwit  Mtrill 
BoakjHoantdniudBlN 
bha  ikj  to  •laratloni  itf  Uyl 
bbo  Pasifla.  ^m*  MMt ' 
teadawindifrM  oTIm 


tion  set  in  thronghont  the  groat  liasin  between  the 
Rocky  Mountains  and  Sierra  Nevada,  and  eiten- 
aive  rainless  districts  resulted.  But  even  then 
there  were  alternate  wet  and  dry  cyclea  throughout 
the  early  Quaternary.  Great  Salt  Lake,  from 
being  a  vaat  body  ot  fresh  water,  hecnmc  a  shallow 
brine  pool ;  the  sourcea  of  the  Colorado,  Columbia, 
and  their  tributaries  likewise  partially  dried  up. 
(7b  bt  emtinutd.) 


PLY-MILLIHG    CUTTER. 

THE  annexed  sketch  of  a  fly-mUling  ci 
bevcll -    ■   ■ 


lead  in  mannfactures  and 
0  applications.     The  introdut 

restrictions  might  fiUy  exerc 
'  our  own  as  well  as  foreign  '. 


SN0LI8H    Aid    AHERIGAN    RAIL- 
ROADS   COMPARED,' 

TK  the  opinion  of  the  author,  neither  the  English 
the  object  uf   a   railroad  ii 


is  perfect  in  itself,  if 


.._„ _. .  , ^y,  and  tie  cheapest  freight  charge 

,  j>iu>  u  viiiibiibuted  to  the  i  to  the  ahippei.  In  this  light,  the  Pennaylvania 
by  Mr.  Lee  C.  Sharpe.  It  will !  Railroad  cornea  nearer  perfection  than  any  nther, 
ba  Been,  by  referring  to  the  sketch,  that  it  is  ad-  I  but  it  has  the  serious  fanlt  ot  many  level  road 
instable  to  quite  a  range  of  angles  and  iaverv  rigid,  crossings.  All  other  large  American  railroads 
To  adjust,  loosen  the  Oiree  set-screws  E  E'E,  and  have,  in  addition  to  this  de^ct,  that  of  the  absence 
move  the  sliding  collar  C  {which  slides  over  the    of  the  block  system.    With  these  two  faalta  alone, 


thread)  by  the  milled  nut  B.  Two  slots  ar 
in  shank  to  receive  cutters,  a*  shown  by  dotted 
lines  F.  The  aet-sorewa  BB  should  be  slightly 
inclined  so  as  to  bed  the  cattan  firmly  on  collar  C. 
The  centre  set-screw  holds  the  collar  C  in  place, 
and  should  bod  itself  in  a  shallow  key-way  cut  tin 
the  threaded  shank.  This  cutter  can  also  be  used 
for  countersinking  and  re-seating.  I  have  seen 
nothing  like  this  before. 


LSAD-FOISONING  BT  HOUSEHOU) 

UTENSILS. 
rpHE 


a  Bill  which  is 

■I  domestic  utensils,  ai 


.  regu- 


._ ,_., __ _  ...omannfoctui 

ol  cooking  and  other  domestic  ntensila,  and  so  t 
diminish  the  risk  of  poisoning  by  that  metal.  Th 
provisions  of  this  measure  certainly  do  nut  err  oi 
the  side  of  leniency.  They  forbid  the  use  n 
vessels  containing  more  than  ID  per  cent,  of  load 
in  their  composition  for  the  above  purposes.  Nf 
alloy  with  over  1  per  cent,  may  Le  ntied  in  coatio) 
iron  articles  used  in  cookery.  Holder  may  eonsii. 
of  lead  to  one-tenth  of  its  amcunt,  but  no  more 
Enamels  into  which  lead  enters  are  treated  witl 
equal  stringency.  The  ertect  of  this  Hill,  if  it  l.< 
parsed,  will  be  to  obliterate  the  legal  existence- oi 
pewter  and  of  soft  solder  as  at  present  made,  sinci 
these  alloys  contain  from  one-half  to  one-fourth  of 
their  weight  of  lead.  One  fact  which  it  brings 
into  prominence  is  that  lead -poisoning  in  Gorniauy 
appears  to  arise  from  other  causus  besidei  those  to 
whieh  it  is  commonly  attributed  in  this  country. 
Cases  of  this  kind  among  ourselves  are  usnaily 
found  in  the  persons  of  those  who  arc  actually 
engaged  in  handling  lead  or  its  compounds  in  their 
daily  occupation.  PlumY>cra,  painters,  glisa- 
blowers,  glaiiers,  potters,  aod  enamol-oard 
makers  fniniah  the  majority  of  thoee  who 
aoffer  from  plnmbism.  When  this  disorder 
Bppaan  in  the  honsehold,  new  paint  in  the  walls  or 
Iba  leadwock  of  the  irat«r  service  aSorda  a  clue  to 
Iti  datMticn.  It  li  oompanUvelv  rare  to  find  in 
Umm  da|i  that  pawtax  wrti  or  oooking  ntensils  ire 
■tflndt,  niam»lMlMeBweglM«&  nwdon"-- 
vfeda  te  aofa  namanOr  than  pewter  in 
U^  kidat  wUb  in  tba  Utdtan  thou  vei 


thi 

'~*-  it  whIA  an  mart  likdf  to  beMcne 
I  It  the  toldw   ■oeh.  for 


t  could  b« 


they  are  tar  from  being  perfect,  to  eay  nothing  of 
minor  improvements  required,  such  as  good  station 
buildingH,  ic. 

Although  the  English  oira  are  tar  from  lieing  as 
fumfiirtable  for  travellers  a.i  the  American,  yet 
the  English  engineer  can  do  hut  little  now  to 
remedy  it,  owing  to  the  low  and 
obi  iged  to  run.  Perhaps  the  n 
done  would  bo  economising  in  tnc  irosi  lu  uiuuie 
|Hiwer,  the  general  introduction  and  use  of  the 
American  baggage-check  on  all  connecting 
lines,  thereby  increasing  the  comfort  of  pas- 
sengers, and  also  saving  a  large  expense  to  Ihe 
railroaOij  in  saving  the  cost  of  niuny  unneces- 
sary porters ;  warming  the  cars  in  winter ;  general 
use  of  the  bogie  truck  under  passenger  cara.  thereby 
diminishing  the  ci — '"'   -"-—---   — -■- ■- 


great 


<   Oiei 


.    The    English    s 


d-bed, 


.  ind  block-iignalTing  aj^tem  are  all  that 
could  be  deitired.  Prom  anperficial  obi-crvation,  it 
is  difficult  to  say  what  is  the  cause  oE  the  great 
oilditiunal  east  in  motive  power  in  operating  the 
English  raiiroadi,  when  it  should  be  mach  Ivsi 
than  that  of  the  American  railroads,  as.  owing  to 


thtii 


verage  snpcrll 


with    e 


teiul 


should  not  bcniuch  ovorhalf, 
>t  being  nearly  double.  Apparently  the 
iiii>.-^  iiiuminent  cause  of  this  increased  cost  is  the 
^r^aC  speed  and  smsll  tonnage  of  the  freight  trains, 
ami  too  man;  passenger  trains  lightly  loaded. 
I'erhapa  the  American  bogie-truck  rolling 
stock  runs  with  less  friction  thsn  the  rigid 
wheel-baee  rolling  htock  Rsed  on  the  English 
r.>adB.  The  English  railroads  have  cost  per 
mile  more  than  three  times  as  much  as  the  Ameri- 
can, yet  they  only  tave  8  per  cent,  uf  the  annual 
ojyerating  expenses.  In  other  words,  to  have 
one-twelfth  of  the  annual  operating  ex- 
penses the  coat  ot  conatmetioa  has  been 
increased  more  than  three  times.  The  preceding 
comparison  wonld  be  still  more  striking  if  we 
brought  into  calculation  the  oomiuirative.cost  in 
the  two  I'ountries  ot  the  diQerent  items  included 
under  the  heading  of  "  Maintenance  of  Wiiy," 
■'  Locomotive  Charges,"  aiul  "  Repain  of 
Carriages."  Probably  90  per  cent,  of  these  are 
made  up  ot  labour,  fuel,  iron,  steel,  <tc.,  all  of 
which  would  average,  in  18H3,  fully  one-fouith 
higher  In  the  United  SUtes  than  in  the  United 
Kingdom.  Thii  speaks  very  well  for  the  American 
system,  tiiat,  notwithstanding  it  costs  much  less  to 

-— -'    -±i~  — ying  higher   prices   tor  labour 

tor  financial  reasons  the  loca- 

„    ianlty,    and  the  superstructure  of 

Tishable  materials— yet  it  is  operated  lot 
..tt  than  the  Bngliih  n»da  arc,  when  dne 
aUowanoe  Ii  made  tor  the  difierence  in  the 
ndee  of  laboot  aad  mateiiala  tbr 
iltiiicaii         -     "-—">-*--•; 


net,  after  ; 


Notwithatanding  *wo  disad^i 


(Bhugeaanm 
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itciDt  of  Ihe  gre4ter  unit  uf  Eugliah  railnMd  ood- 
•tcootion  over  tho  American  ii  ths  necewilj  of 
hiving  mnoli  atraighUir  uli^mcut  or  euier  eamB, 
■otliiit'ic  CHH  be  sufoly  iipccatcd  by  the  rigid  nod 
long  whed-bais  rolling  »Iik.1c  iu  ii»o  Uiere.  The 
Baltiniori!  ami  Ohio  TUilrnml  is  a  Kimplo  of  nhst 
sui  be  duuH  irilii  ihu  AntDTii-aii  rolling  btvk.  Thin 
road  i»  built  Ihmayh  a  very  diffiault  and  niggEd 
fiODntry,  wh  ich  dimpi^llfd  b.  very  poor  alignment, 
-with  nt^arly  on<i-hiilf  of  the  intire  Icn^  in  corva- 
tare,  which  cnrvf^nm  upCu  liUOft. ntdiiu,  *nd  long 
giadea  running  uptJi  I^Oft.  per  milp.  The  oonntrv 
iLffordl  no  naUiral  odvnnliiges  whitavcr.  Yet,  witfa 
ill  tbete  r  Iran  back),  this  niiiil  doea  n  very  large  and 

SoGtahle  bui'ineKE,  pafiag  annually  io  per  cent, 
vidend,  and  running  jukaaim^er  troina  aiiiel;  at 
very  high  ^pcod.  All  thin  ia  done  on  a  road  Uiat 
oouid  not  beupuTatod  with  rolliDg  atock  built  on 
the  English  sy:itom:  Xbo  cxtru  CAt  of  enlarffing 
theae  eurve'^  tn  nilapt  tlioin  to  Engliah  n>Uing 
■tdck  wunid  bi>  i-n  grcaC  an  tu  Iw  connnorciall;  im- 
practinble.  It  i^  nut  dilKcult  to  iLppreeiate  the 
peat  difference  in  oHb  uf  ofin.ttrnction,  in  an  ex- 
transly  rough  cijuntry.  of  a  luilcuad  which  cnrvei 
MUt.  or  SfilOtt.  radii. 

un^inestianably  the  Antrican  ayateni  nf  con- 
■trnction  it  the  b^jat  fur  new  cuuntriea,  or  nhece 
eheapncaa  of  eon-lruction  in  desirable.  The  Amo- 
Tioan  rolling  t.tn^k,  with  Iho  boqie-tniok.  will  mn 
■afely  and  rapidly  over  rooda  oF  inferior  ciinatme- 
tion,  or  ahaqi  purvca  that  would  bo  impasible  for 
lolling  stock  c»natmctcd  on  the  Engliah  type  of 
long  and  rigid  whcBl-baac.  The  Americnn  tn>e  ia 
■Qcoially  a'lapleil  for  military  parposea.  During 
tLe  latf^  American  war  auuie  military  railroads 
were  operatrd  i- neuussf nlly,  with  the  ordinary 
American  rolliii(fsti«;i£.  with  curvea  of  iiOft.  radii. 
The  Neiv  York  Klovatc.i  Kuilroad  hai  been 
4)perated  for  year^  (>t  Craosported  laat  year 
97,000,000  pasaenjfui--)  without  neoideDt,  and  has 
many  cnrvei  under  lUOft,  radiiw.  Through  an  ordi- 
nary rough  country,  a  railroad  to  be  operated  with 
the  Amuricuu  typo  of  rolling  btoak  tould  be  con- 
■traeted  in  unc-fuurth  of  the  time  ntid  for  ono- 
ibarth  of  the  mi>ney  that  one  suitable  for  the 
Bngliah  rolling  stock  GuQld  be  buitt.  It  would 
oertainly  pay  the  ninnagcmcnt  of  the  Engliah  nil- 


e  of    tht 


it  of  motive  powor  on  their  roads,  and,  if 
,  remedy  it.    If  tbia  csn  be  done,  thoy  will 


.    ,  ..iswillenab.. 

panita  Mincrease  their  dividends  largtly— probably 
over*  per  tent.  For  what  Ih  doua  in  the  United 
States  ought  to  be  done  in  the  Unitfld  Kingdom, 


LANTERH  SLIDES  ON  GELATINE 
PLATES.* 

By  B.  J.  KDvtards. 

FOR  contact  printingfrontnegatiTes  of  a  auitablt 
size  the  gelatin  iHihloride  prooeaa  will  be 
JouDd  eapecially  suitable  ;  it  also  has  the  further 
advMitago  that  it  is  extremily  easy  to  work. 

Thia  beautiful  proce&a  was  lirgt  deseribed  by  Dr. 
Bder.  of  Vienna,  who  cihibil«d  at  the  Technical 

Exhibition  held  in  1881,  at  the  Society  of  Arts,  in 
mdon,  a  ae'rica  of  fine  tranuparenciea  made   by 
the  new  proceba. 

In  April  of  the  following  year  I  had  the  hi 
of  demonatrflting  the  pruocaa  before  the  !*onth 
Loadon  Society  at  -tlio  name  plaoe,  and  1  " 
dnoed  gelatioo-chloride  plates  conmieroially  in  this 
eoaQtry, 

Bince  that  time  many  improvementB  have  been 
made.  Dr.  Edtr'3  formula  for  gelatino-ehloride 
emultiott  waa  published  with  inatruotinns  for  modi- 
fying it  in  preparation  bo  aa  to  produce  varioui 
tooee  in  the  trauaparenc;!-.  Dr.  Kder  al.^o  published 
hii  fominla  for  develupment  by  means  of  citrate 
of    iron.     Then   caine  Captain    Abncy's  ferrous- 

oitro-oxalate   developer,    whf-'- ■- 

rapid  in  its  action,  hut  ■  ' 
tones  in  the  transparencj. 
the  course  of  my  e-iperimcnta,  I  'discovered 
the  tone  itr-  colour  of  the  [transparency  could  be 
varied  at  will  by  aimply  altering  or  innceaaing  the 
time  of  exposure  and  using  a  weak  or  restrained 
ferrooa-osalato  dcvDloper.  This  diaoovery  wa 
pnbliahcil  at  the  time,  and  at  the  aame  Utna  I  ven 
tared  to  predict  th^t  thia  or  a  aimilar  modifioatio: 
of  the  gelatino-chli.ride  procew,  applied  to  papei 
would  pnibahli-  pruw  the  ouiok-prmting  proeeaa  o 
the  future.  That  my  prediction  has  already  beei 
partially  fulfilled  is  shown  by  the  rapid-pcintin, 
papers  already  in   the   market,  and   more  or  lea 

the  reanlta  of  my  e 

tion.  which  may  he  inierenmg. 

With  regard  to  the  development  of  gelatino 
okloride  plute^l  for  transnarencim,  the  rule  abovi 
mentioned  holds  g^jod.     Short  etpoaure  and  power 


e  rUotograptdu  Soclet] 


Till'  fnllowiuB   fr)rmula   will   give  good  resolta 
lith  any  desired  range  of  colonr;— 
Stack  Solution. 
So,  1. 

Otalate  of  potash  2oi. 

Chloride   of  ammonium 10  grains 

Bromide  of  putasslnm  !0    „ 

Distilled  water  10  01. 

Xo.  a. 

Sulphate  of  iron    4drachm!. 

Citric  .Tcid    2     „ 

Alom    2     „ 

Distilled  wati'r  IG  01. 

The  developer  is  made  when  reqairod  for  use  by 
lining  e'jnal  parts  of  the  above  sedation. 
To  mint  the  traDa[)arenny  the  ohloride  plate  is 
laeed  film  aide  next  the  nei;ative,  in  an  ordinary 
resanri^frame,  taking  eare  to  adjuat  the  plate 
-lactly  in  position  over  that  part  nf  the  negative 
which  it  i'  desired  to  reproducr.  The  manipn- 
tioni  may  he  safely  done  by  candle-light,  or  weak 
ii-liilht,  aj  although  the  plates  are  very  aensitire 
1  daylieht,  they  arc  not  very  Bonaitivo  to  ordinary 
artifieial  or  yellow  light. 

■  etime  of  eipo"ure  to  diffnaed  daylight,  2ft. 
L  from  the  window  of  an  ordinary  room,  will 
vary  fniia  two  to  twenty  aeconda.  according  to  the 
power  uf  the  light  and  the  density  of  the  negative; 
full  exposure  in  a  dull  light  usually  gives  the  best 

With  weak  or  thin  ni'gativea  it  ia  better  to  corcr 
the  printing-frame  during  eipoaure  with  a  piece  of 
ope]  -glaas  or  white  tisane  paper,  giving  safficient 
expiuurc  to  compeneate  for.  the  loss  of  light.  A 
convenient  method  of  printing  by  artificial  light 
consists  in  burning  an  inch  or  so  of  magnesium 
ribbon  at  a  distance  of  12in.  from  the  printing- 
frame  ;  several  platea  in  separate  frsmca  can  be  ox- 
pnted  at  the  same  time  to  lessen  the  coat,  which  ia, 
however,  very  trifling. 

To  ^develop  the  transparency  place  the  oipoacd 
,plato  film  upperaiofl4  in  a  purcelnia  dish,  mix 
equal  parte  of  the  above  solutions,  adding  No.  2  to 
So.  I.  and  pour  the  mixture  rapidly  and  evenly 
over  the  plate  ;  rock  the  dish  during  the  progress  of 
development  (which  may  be  examined  from  time 
to  time  by  yellow  light).  When  aiiBioient  detail 
and  density  are  obtained,  which  will  usually  be  in 
-Vout  iwo  or  three  minutes,  pour  oH  the  developer 
._to  ameaaure,  and  flood  the  plate  with  water,  and 
wash  well  uoder  the  tap. 

The  above  developer,  witji  moderate  expoanre, 
will  give  poaitivea  of  a  rich  black  or  purple 
colour :  warmer  or  redder  tones  may  be  easily 
obtained  by  simply  diluting  the  mixed  solotiona 
with  nn  eqnal  quantity  nf  diatilled  water,  or  by 
itdding  to  each  ounce  throe  or  four  drops  of  a 
aiity-gr.^in  tolntion  of  bromide  of  potassium,  and 
proportionately  incrosting  the  time  of  oxpoaure. 
In  practice  it  will  be  found  a  good  plan  to  make 
up  two  separate  portions  of  developer,  atrong  and 
weak,  aud  ooinmence  with  the  latter.  Should  the 
plate  prove  to  be  under-exposed,  the  developer 
must  he  poured  off,  and  the  more  coucontratod 
aolntiikn  used  to  bring  out  the  picture  and  complete 
development.  This  method  will  allow  eonaiderable 
latitnde  in  the  time  of  eiposure.  Several  platea 
may  he  developed  in  the  aame  solution  ;  but  Ihp 
developer  gradnallj- loses  its  energy,  and  will  not 
keep  lung  after  being  mixed. 

To  fix  the  pioturcB,  make  up  the  following  : 

Fizins'  Solution, 

Hyposulphite   of  soda  1  01. 

Water a  „ 

Pour  sufficient  of  the  above,  when  dissolved,  into 
a  separate  illsh  kept  for  the  purpose,  and  immerse 
the  developed  and  washed  plata  for  two  or  three 
minutes,  or  nntil  fixed,  taking  care  not  to  expose 
the  plate  U>  light  during  the  operation ;  then  wash 
well  under  the  tap,  and  apply  the  following  clear- 
Sulphuric  acid   (01, 

Saturated  solution  of  alum 20    „ 

Pour  a  small  quantity  of  Uie  above  repeatedly 
over  the  plate  for  abotit  a  minute,  or  until  the 
slight  deposit  of  oxalate  of  lime  (cauaed  by  the 
washing  water)  is  dissolved  away,  and  the  piotare 
becomes  bright  and  dear ;  as  soon  as  cleared,  wash 
well  in  repeated  changes  of  water,  and  allow  the 


that  „  . ^___^ 

eome.?  into  contract  with  the  developing  aolntion. 
or  with  the  plate,  before  or  during  development. 
Separate  dishes  must  be  uaed  for  each  solution ; 
the  diahea.  aa  welt  as  the  hands  of  the  operator, 
should  bo  frequently  waabed  and  kept  acmpnlonaly 
clean  during  the  various  manipnlationa,  otherwise 
the  filma  are  liable  to  heeome  atained  and  dis- 
ooloured. 
When  qnite  dry  the  transparenciea  may  be 


lished  with  good  olear  negativa  v 
with  heat  in  the  usual  way. 
The  above  method  of  making  lantern  d 
mtaot  printine  from  small  negativei  wOl  bcfc 
all  that  can  be'deaited.  In  c»sea  where  it  »  dt-  1 
sired  to  obUin  slides  for  the  lantarn  bom  Im 
negativea  by  printing  in  the  canier»,  ths  eUnria 
platea  are  not  found  so  aniUble,  owing  tothnr 
comparative  want  of  senaitiveness  to  the  vnbr 
raya  of  light  which  pass  throngh  the  lens :  thentet 
it  becomes  desirable  li>  use  a  more  scnaitiie  film. 
For  this  purpose  it  ia  found  that  gulatini>-h™aid( 
platea  having  the  sensitive  componnd  m  the  fla 
in  an  extremely  fine  state-  of  division  wiU,  with 
auiUbie  development,  give  exceUent  resnta,  aad 
■)eauffioientlvrapidforailpurp>*«:  in factplalei 
li  any  rapidity  may  be  uaed,  provided  the  dndop- 
nent  be  modilied  t»i  auit  the  desreo  of  sensitiiao 
.n  the  film.  Care  must  alto  be  taken  to  amid 
Jogging  the  platea  hv  actinio  light  previoni  lo 
(xpoeare,  or  during  development;  at  least  >mt 
jortion  of  the  highest  lights  io  the  pieiure  sbooM 
DC  represented  by  absolataly  olear  rIms,  wiikw  > 
,race  of  fog  or  deposit  of  any  kind,  which  wooU 
letraot  from  the  brilliancy  of  the  image.  'n»««« 
platei  are  also  suitable  for  contact  prmtinf  ay 
gas-light,  and  with  a  plate  of  moderal*  rapUjty 
aboDt  8  or  10  seconds'  exposure  to  the  light  ti  ■ 
good  "fiah-tail"  burner,  at  s  distance  of  abwt 
I2in.  from  the  flame,  will  be  found  aofficient  ftr 
negatives  of  ordinary  pcintins  density;  Ihnine 
Mves  should  be  exposed  leas  time  or  Hi 
er  distance  fnim  the  light.  Exposnre  uu; 
ie  made  by  diffused  daylight,  in  the  dDllIi|ta 
I  ordinary  ro.)m ;  it  'is,  however,  ttt  m 
difficult  to  judge  the  correct  time,  therefore  it 
preferable  lo  use  artiflcial  light. 

'■-  is  important  that  as  neiirly  as  possible  coma 
mn  be  given,  according  to  the  density  of  Ik 
„-B— ivB  and  the  power  of  the  light;  umla' 
expoted  plates  when  developed  appesr  hard,  will 
black  shadows  and  want  of  detail  in  the  half-Wiai. 
while  verv  much  over-exposed  pictures  are  ntDBj 
thin  and  fiat,  without  auffieient  contrast. 

For  printing  lantern  slides  in  the  camers.it 
will  be  found  a  convenient  plan  to  diSna*  Ihs 
light  which  passes  throngh  the  negative  by  maaa 
of  a  sheet  of  white  tissue  paper  itretehed  o  ) 
e,  and  arranged  about  Sin.  from  the  hidirf 
legntive  ;  a  shallow  tray  or  box  without  lil 
with  an  open  space  for  the  negative  cut  is  Ik 
bottom  of  the  tray,  and  the  i.ther  side  of  the  t 
covered  with  tissue  paper,  will  answer  admitiwr 
for  the  purpose.  The  auace  between  the  esmas 
and  the  negative  should  he  covered  eo  a*  to  a- 
clnde  Uic  light.  This  may  bo  done  by  means  cf  > 
e  or  tube  of  dark  cloth  or  velvet  Bltachedo 
ray,  and  tied  at  the  other  end  round  ike  Im 
e  camera.  The  exposure  may  Ije  made  M  a 
i)w  by  doused  daylight,  or  by  burning  s  (n 
!a  of  magnesium  ribbun  a  few  inehea  fran  Ar 

a  paper  screen.    The  flame  Bhould  be  moni 

about  dating  combustion  t«  insure   eqoal  di«i 
bution   of   the   light   throngh    oil    parU  ol » 

The  plates  may  he  developed  with  any  d  4t 
nsnal  formoln  for  ferrous  oxalate  or  alkalinep.nn, 
taking  eare  to  use  anSeiant  bromide  aa  a  R- 
straincr  ;  the  iron  developer  already  given  to 
chloride  platea  answers  well.  I  have,  faowei^ 
obtained  the  beat  and  most  uniform  rt«nlta  bj 
means  of  the  following  form  of  hydroldiuiiw  it- 

Hydrokinoue 30  grain 

Sulphite  of  soda   ..: i  01. 

CarVinatcof  aoda(pore)   4„ 

Carbonate  of  potash    =„ 

Bromide  of  potaasinm 40  graii 

Distilled  water 20  ot 

Dissolve  the  hydrokinone  in  the  water,  and  add  tbe 
other  ingredients  in  the  order  named. 

This  developer  will    keep  good   for 

month,  or  ttmay  be  made  in  two  aolationi  mkecB 
indefinitely ;  it  can  be  Daed  over  again  fei  ttvnd 
plates  ;  it  a  somewhat  alow  in  its  action,  bat  wiU 
not  fug  the  plate  under  any  circamBtanaat.  Ta 
develop,  place  the  exposed  plate  in  the  develapial 
tray,  and  pour  over  the  developer,  without  pt- 
viously  wettini' the  lilm;  all  danger  of  air  bnbhki 
may  be  avoided  by  passing  the  finger  or  ■  bnA 
over  the  surface  of  the  plate  immediately  afiar 
pouring  on  the  developer.  The  image  ahonld  b((ii 
to  appear  in  two  or  three  minutes,  otid  gnM 
gradually  in  detail  and  density.  The  derelepMBl 
should  be  completed  in  from  seven  u)  eigkt 
minutes;  rapid  development  does  not  gives sa 
good  results.  The  plate  may  be  examined  by  loat 
ing  through  it  from  time  to  time,  **^*'*£  care  ant 
to  expoae  it  too  much  to  the  light,  wbioh  ahoidii  It  J 
well  ahialded  by  ruby  glasa  or  noo^ictuuc  paip»  ' 
Aa  aoon  aa  the  picture  ia  aaiEoieiitlT  dloiM  u ' 
ahadowa  the  plate  ahonld  be  well  waited  ■■ 
the  tap  ;  it  ia  then  ready  for  & 

Should  the  details  appeal  toe  ... 
of  over-exposure,  and  it  the  dmm 
tinned  the  picture  wiB_  [ 
high  lights  before  at  " 
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any  long  liit  of  medallist*  will  come  to  tba  con- 
diuioii  Ih&t  it  dOFs  not  aatiafactoiily  maik  ont  the 
liiitory  of  Che  Bcicncc  with  which  tho  medals  are 
conneetfld.  Man;  of  the  Copley  msdalliata  are 
(gaits  nnknonn  names. 

Hr.  Howlett :  Do  your  remarks  refer  only  to  the 
itoyal  Society  medaJ,   or  do  yon  make    the  same 

Hr.BanjHrd:  rtook  the  Royal  Society  medal 
as  an  iostance,  in  urdec  to  aroid  anything  which 
might  lend  to  a  diHCUssion  of  personal  merits,  and 
""  -.       . jjj  ]^^  century,  and 


'  able  t 


c  of 


time;    but^my  lemarkB  apply  to  oil „ .   .. 

medals.  !No  guidi'  is  better  than  a  bad  guide,  and 
if  such  medals  have  not  picked  out  and  marked  the 
Ixnt  men,  n-e  had  better  have  been  -without  them. 
Bfforts  have  been  made  teoently  in  tbe  newspapers 
to  pointout  the  hundri'd  best  books  for  people  to 
Xeaid-^(laughtGr) — but  I  think  it  seems  to  be 
pretty  generally  iiprced  that  such  eSortii  have  not 
Mm  very  anci-ee»ful,  and  if  the  best  boolu  eacnot 
Im  picked  out  with  advantage,  how  can  the  best 
■workers  be  picked  out  by  their  oontemporaries ; 
Xach  man  must  juilge  for  himself  with  regard  to 
tbe  booki  be  will  read.  It  is  part  of  our  education 
to  make  such  judgments  for  onrselrea,  and  it  is 
"better  that  we  should  nut  fall  i:.Io  a  stereotyped 
Jllan  of  following  others.  Vi'itb  regard  to  giving 
medals  to  (pecialieU,  no  eouDDil.  however  able, 
■will  be  able  to  judge  rightly  of  the  work  of 
Bpccialista;  they  must  rely  on  the  estimation  E>f 
other  apeoialints  working  in  tbe  same  line,  and  any 
oommitt«e  pots  itself  m  a  false  position  if  it 
attempts  to  sit  in  judgment  on  speoialista.  The 
'memmra  of  the  committee  must  either  rely  entirely 
ma  the  jndgioent  of  a  few  Bpocialbts  in  the  same 
Jiae,  DT  Ihey  must  pfeteod  t^i  give  awards  on  their 
«wn  responsibility  outside  their  own  line.  I  think 
-wehad  better  avoid  all  such  false  positions.  The 
Ikwarding  of  medals  always  necessarily  involves  per- 
aooal  questions  with  regard  to  contemporaries,  and 
•ometimea  with  regsrd  to  co-workers,  and  enoh 
disousslons  olw 
■oientilic  spirit.   , 

one  of  ^at  importance,  and  deserves  eeiiuos  con- 
■ideratiou.  Wo  ought  to  avoid  anything  tbat  may 
iBJnre  the  scientific  morale. 

Mr.  Eedailc  setonded  tbe  motion. 
Hr.  De  la  Rue  ;  I  stopped  here  specially  to  hear 
Mr.  Ranyard's  proposal^  and  to  hear  hia  reasons 
■for  depriving  the  aocicty  of  a  graceful  recognition 
«C  the  merits  of  astronomers.  I  must  say  tbat  1 
hare  not  heard  one  argument  which  has  in  anyway 
■Itered  my  opinion,  or  which  should  justify  us  in 
depriving  ourselveji  of  what  is  a  very  great  privi- 
l«ge.  He  is  perfectly  eight  in  saying  that  medals 
do  not  promote  work  for  the  sak*  of  obtaining  them. 
Ho  man  who  has  ever  received  a  modal  would,  " 
km  sure,  la;  that  he  had  the  medal  in  hia  mind 
when  he  oommenced  bis  work.  The  work  is  done 
■imply  for  the  love  of  it — for  the  sake  of  thewc 
and  not  for  any  possible  reward.  (Hear,  hear.) 
tfaink  it  would  be  a  very  great  pity,  even  in  tb... 
nvolationary  times,  to  do  away  with  what  I  feel 
to  be  one  of   the  greateat  privileges  th< 

d:   I  wish   that  some   of  those  who 


uments  I  have  iddooed.  (Langh- 
1  it  is  a  privilege  to  give  mec&le 
the  arguments  I  have  brought 
inflaencfl  of  medal    '  ' 


Tbe  Hev.  S.  J.  Perry,  in  an  interesting  address, 
id  tbat  the  great  work  to  which  aatmnoniers  were 
_}W  directing  their  attention  was  photographing 
the  stars— Rtarsof  even  the  IGth  and  17th  magni- 
dc    are    being    phof/>graphBd.       While    several 
ainent  men  were  doing  this  ia  diflerent  parts  of 
eWorld, our  president  (Mr.  Roberts)  was  engaged 
__  doing  a  portion  of  the  i.ame  work,  and  that  verj- 
euccessfnlly.     His  own  work  was  especially  to  de- 
vote himself  to  observations  of  the  sun,  and  be  bad 
efnl  drawing  made  of  it  everyday.    The  spot* 
le  aan  are  iiaat  their  maxima  and  are  passing 
'.     He  finds  tbe  markings  on  photographs  of 
unnutat  alleijuallo  a  good  drawing  with  a  tine 
)>encil. 

■"'- ■tary  read  a  paper  contributed  by  Mr. 

dmoreon''The  Oocullationa  of   Alde- 
'auri,  and  Other  SUrs  on   Itith  Jan." 
Clouds  seem  to  have  covered  large  districts;  but 
as  more  fortnoately  aituat^dat  Portsmouth. 
3^  Achro.,  power  SO.    n  Tanri  found  first  at 
pjn.    S'  8'  not  seen  at  time  of  disappearance, 
,  both  easy;  at  6.35  sky  mottled  between  the 
clouds,  and  darmg  a  clear  opening,  at  7.47,  the  dis- 
appearance siirirlrn,  ilartlinglg  so.     Reappearance  at 
■■  "■      "ivcral   oocultations  of  a   Tauri  and  other 
Hyadea  being  about  to  ocoor,  it  may  poa- 
erest  poueaaors  of  small  telescopes  to  test 
thereby  their  light-grasping  power,  definition,  im. 
The   secretary  read  a   papei  sent  by  Hr.  Udwin 
Holmes  oa    "Telescopic  Vision  and   Definition," 
dealing  with  the   relationship  between  the  siie  of 
the  aperture  of  a  telescope    and  its  capabilities 
for  oeleatial  observation  t  and  also   a  paper  from 


bym 

scope,  since  the  star  may  happen  to  be  behind  the 
wires,  or  even  behind  the  cross  itself,  and  be  thus 
hidden;  and  he  suggests  that  the  wires  be  four 
separate  threads,  and  a  little  space  be  allowed 
where   they  naaally  cross.    This  space  should  be 


^^ivinj 


forward  as  te 

Mr.  DelaHne:  It  is   very  di 
■badow. 

Mr.  Ranyard:  1  hope  that  the 
brought  forward   will   not  be  avoided,   but   that 
»»mebodv  will  try  fairly  to  meet  them.      (Cries  of 
"  Vote.") 

The  President :  I  will  take  that  as  your  reply, 
Hr,  Ranyard.  1  will  now  pot  the  resolution. 
On  a  show  of  hands  there  was  a  decided  majority 
against  the  resolution,  a  cDnsideraUy  minotilv  ab- 
staining from  voting,  and  only  three  hands  iieing 
held  cp  in  favour  of  the  motion. 

The  Bcrntineers  declared  the  fulluwing  list  of 
opuncil  and  officers  to  have  been  dec  led  for  the  ensn- 
ingyear:  As  president,  J,  W.  L.  Glaisher,  Bsq.  As 
Tioe-preaidents,  J,  C.  Adania,Keq  ,W.  H.  M.  Christie, 
Bsq,,  Astronomer  Royal;  the  Karl  of  Crawford 
and  Bolcarres,  and  Edwin  Dunkin,  Esq.  A 
treasurer,  A.  A.  Common,  £sq.  As  secretarie 
B,  B.  Knobcl,  Esq.,  and  Licut.-Cul.  G.  L,  Tu] 
man.  As  foreign  seoretuy,  W.  Hnggins,  Bsq. 
As  ootincil,  J.  R,  Caproa,  Esq.,  A.  Caj^ey,  Esq., 
(J,  F.  Chambers,  Esq.,  A.  M.  W.  Downing,  Esq., 
J.  R.  Hind,  Esq..  (5.  Knott,  Esq^  E.  W.  Maunder, 
Ksq.,  Capt.  W.  Noble,  the  Rev.  C.  Pritobard,  A. 
Cowper  Ranyard,  Esq.,  E.  J.  ijuinc,  Sfq,.  and 
Lieut,-Gen.J.  P.Tennant. 


J.  Tuesday,  Feb.  9,  in  the  Assotdstion  Hall.  th. 
president,  Mr.  Isaac  Roberta,  F.R.A.S.,  F.G.S..  ii 
tbe  cbair. 


e  high  p. 
eana  of  t) 


t  is  often   quite  difficult, 


SCIENTIFIC    NEVS. 

THE  death  is  annonnc^dof  M.  Jnle»  Jaain. 
the  permanent  secreuiry  of  tie  Pint 
Academy  of  Sciences  in  the  Section  of  Phj«ifl 
and  Natural  History,  M.  J&niii.  who  was  ben 
atXemes,  ArdennCH,  on  May  3i.i,  IftIS,  wMii 
mitt«d  l«  the  Sorrosl  School,  and  commffHW 
hisoareer  aa  oneof  tie  maBtereof  the  CoUtp 
Bonrbon,  now  called  the  Condorcet  Lycma. 
Thence  he  removed  to  the  Polytechnic  Schod 
to  the  chair  of  physics,  and  in  18(i3  was  ip- 
pointed  Professor  of  Phyrica  to  the  Faculty  ot 
Pane,  entering  the  Academy  « 
^.^..^.  .'we  yeare  later.  Ho  was  tha  authn 
of  s  large  number  of  valaahle  articles  mi 
papers  on  acientific  sabjecta,  publiahed  in  tJ» 
Transactions  of  different  eocietiee.  The  m*- 
jecte  to  which  be  devoted  his  chief  attenti* 
during  the  last  years  of  bin  life  were  eleeoo- 
magnetism  and  the  electric  light.  He  was  if- 
pointed  permanent  secretary  in  fncc*s»ionto 
the  late  J.  B,  Dumas,  a  post  in  which  he  iM 
frequently  ocoaiion  to  display  his  talents  ut 
literary  wmh.  He  made  a  touching  apeech  (■ 
the  occasion  of  the  anniyorBary  of  the  ■*!■*■ 
aion  of  J.  B,  Dmnaa  to  the  Arademj.  mi 
delivered  the  fliyf  of  Arago,  which  reoeini 
high    praise   aa    a    thoaghtfnl    and   eloqoat 

Hofrath  Fisoher,  tbe  TCell-knavni  minenlogiR 
of  Freibnrg,  died  recently. 

Tbe  death  ia  also  annotinced  of  Dr.  AiuU 
Konatantin  Peter  Franz  von  I.asaiilz.  th«  i^ 
fessor  of  mineralogy  and  geology  at  Bonn.  Bt 
was  only  forty^ix. 


rhere   they  naaally  oroi 
uite  small,  and  the  wire 


cope."     He  says  that  a  telescope  may  be  used 
>a  different    parposes — fint,  tor  self-educa- 
,    and,   secondly,   for    the    advancement   of 
astronomy.     Whilst  nebolsj  and  coloured  stars  are 

lefnl  objects  for  smi^l  instruments.  He  goes  on 
.  ;ry  olearij  to  desoribe  how  amateurs  may  most 
succeasfnlly  study  the  snn  and  moon.  Very  in- 
resting  discossionB  fallowed  each  paper.  Two 
iw  members  were  elected,  making  already  SI  since 
the  commencement  of  tbe  session 


nsETUL  AHI  BCDiHTmC  HOTEL 

Priiea  of  tha  Faria  Aoadamy  of  Bolancea. 
-The  following  are  among  tbe  priies  offered  this 
roar  by  the  Paris  Academy  of  Sciences; — Geoine. 
.ry :  A  study  of  the  surfaces  admitting  all  the 
lymmetrical  planes  of  one  of  tbe  reguar  puly- 
ledroni,  .1,U(Hif. ;  Francieur  prize,  the  work  most 
conducive  to  the  progreaa  of  the  pure  and  applied 
mathematical  BaicQces,],O0Of.  llechanioB;  Bitra- 
ordinary  prize  of  i;,lX>Ot.  f  or  any  work  tending  most 
to  increase  the  efficiency  of  the  French  naval 
forces;  Montyon,  2,60Of.  invention  or  improvement 
of  instruments  useful  to  the  progress  of  agriculture, 
of  the  mechanical  arts  or  soiencca ;  Plumey,  2^!>00t, 
piovement  of  steam  engines  or  any  other  inven- 
in  oontribntiug  moat  to  the  progress  of  steam 
vigation ;  Dalmont,  3  OOOf ,,  the  beat  work  by  any 
of  the  Ingenieurs  des  Ponta  et  Chanisdes  in  oon- 
m  with  any  eection  of  the  Academy.  Astro- 
nomy: Laland  priie,  gold  medal  worth  iVIOf.,  for 
''le  most  interesting  observatioa  on  work  most 
mducive  to  the  progress  ot  astronomy  ;  Damoi- 
^an :  lO.ODOf.,  best  work  on  the  theory  of  Jnpiter's 
ktellites,  discussing  tbe  observations  and  dedacing 
le  constants  contained  in  it,  especially  tbat  which 
imiflbefl  a  direct  determination  of  the  velocity  of 
light;  Vali,  4tl0f„  for  the  most  interesting  astro- 
nomical observation  made  daring  the  course  of  the 
year.  Physics  ;  Grand  prlie  of  the  mathematical 
sciences,  3,000f .  for  any  miportant  improvement  in 
the  theory  of  the  application  of  electrieity  to  the 
tranamission  of  force.  Statistics :  A  prize  of  aOOf . 
for  the  best  work  on  tbe  statistic!  of  France. 
Chemistry;  decker  priie,  li.OWtf .,  f or  tbe  work  most 
conducive  to  the  progress  of  organic  chemistri 
Geology:  Vaillant  priie,  un  the  infinence  eierciie 
on  earthqaakes  by  the  geological  constitution  of 
country  by  the  action  of  water 
physical  eauses, 

I\~  no  part  of  the  Soutbera  Hemisphere 
latioa  increasing  ao  rapidly  aa  in  Sy^ey. 
the  population  of  tbe  city  and   ita  suburbs  vras 
about  NO.OIXI;  at  the  close  of  1885  it  was  estimated 
at  ;.1)0,IX>D,  having  more   than  doubled  in  fifteen 


of  any  other 


Although  no  further  apeciftl 

of  obaervations  of  the  oomebs  Fabry  and  ft* 
nurd  have  been  m»de,  there  ia  no  doubt  tkl 
towards  the  end  of  April  both  will  be  cHlr 
visible  to  the  naked  eye,  and  will,  moreovetli 
in  a  good  poaitioD  all  night.  Fabry's  willii 
the  brighter,  and  will  be  in  Peraens,  wUl 
Barnard's  will  be  in  Andromeda. 

The  email  planet  No.  250,  which  was  fr 
coveted  by  Dr.  J.  Falisaat  Viennaon  ih«lrf 
of  September,  haa  been  named  Bettina. 

Faye  baa  been  appointed  preaident  of  ik 

Bureau  dee  Longitndea  for  18S6. 

The  Publication  Agency  of  the  Johni  Bi^ 
kins  University,  Baltimore,  b»Te  ne^rlj  tuij 
for  istue  to  subscribers  a  series  of  I'hoCognfWl 

flatei  of  the  normal  aolar  spectrum,  DiMb  ^ 
rof.  U.  A.  Rowland.  The  plates  are  aerail 
number,  and  may  be  bought  sepAratelf-  Bq 
are  3ft.  long  by  1ft.  wide;  andall  bnto** 
tbemcontains  two  etrips  at  the  epectrnn.  T» 
gether,  they  give  >  complete  map  of  the  ^ 
BpeotimmfromwaTe-tength  3,100towaTe-lBVt 
5,790,  The  price  for  the  set  is  a  little  sal 
than  £2. 

At  the  recent  meeting  of  the  IiutitntiM' 
Ueuhanical  Engineers  a  paper,  by  Hi.  l.t. 
Wicksti^ed,  was  road,  descriptive  o4  an  sDKf* 
phic  ttist- recording  apparatus.  Prof.  Ktiint 
oipreaaed  the  opinion  that  Mr.  Wlckateed*sdni> 
was  the  first  in  which  a  tmatworthy  diagisB  W 
been  obtained,  and  Profa.  'Unwin  and  S^ 
also  spoke  in  favonrable  terms  of  the  nadot 
which  should  prove  of  mnoh  advantage*^ 


.„, oarefnl  tepting.  A  paper  by  Mr-JltaJ 

A.Langley.otDerby.wasalsoread.  Itd«tiW 


The    buffer    consista    of    a    pair    «.    , 

hydraulic  cylinders  fitted  with  pistons,  f^ 
having  rods  pusaing  throngh  both  corecs.  Hi 
front-rods  carry  tbe  bnffer-heada  to  meetOtf 
on  the  locomotive,  and  the  rear  rods  ar«  (*■ 
nected  by  choins  to  conater-weigbtf.  rtii 
return  the  pistons.  A  4ft.  stroke  is  iUa*ii 
and  is  deemed  amply  anfRcient,  as  i  Cfi 
travelling  at  eight  mileA  an  hour  can  he  brmjls 
to  a  stand  before  the  stroke  is  compli'r^  >^ 
that  without  damage  to  the  train  or  id^ 
What  should  have  been  an  interesti 


the  next  meeting. 
The  Otto  patents,  which   have  1«:  rnj 


upheldin  English  cotuts, have  been  inn) i 
in  Germany  by  a  recent  dedaion  of  th^  S^ 
iricbt — the  highest  oonrt.  The  61^:.  MM 
.rd,  and  fourth  claima  ot  tbe  1  }<7S  patMt  W 


S 


Feb.  19,  1886. 
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tteim  inTnlidated,  and  the  reanlt  ta  th&t  gae- 
wiginm  can  be  made  in  Oerman;  b;  anjone 
"who  can  derise  other  methods  □{  &ppl;iag  the 
general  principlea  without  copjing  the  detaUs 
described  in  the  Otto  patents. 


account  ol  t^  ay  stem  of  snppljing  bf  draalic 
power  to  warehousQW.  lie,  in  uindoii.  and  aft«r' 
wardideBoribed  a  novel  rubber  spring  fortram- 
'Oars,  lailwaj  dmw-bam,  buffere,  and  the  like. 
It  wniista  ot  oylindrical  pieces  ot  mbbcr  with 
a  hole  through  the  axi?,  and  capped  at  both 
-ends  with  bcaring-platcB  ;  the  draw-bar  or 
iDcation-bolC.  of  course,  passes  through  tbe 
bearing-ptates  and  rubber  epring.  The  peculiar 
feature  ie  that  a  BUel  spring  encircles  tbe 
rubber,  BO  that  as  the  rubber  le  oomprossed  it 
is  reinforced  by  an  increasing  resistance  on  the 
part  of  the  steel  upring,  which  tends  to  hag  it 
book  to  Its  original  form.  It  presents  some 
excellent  features  for  long  range,  en- 
durance, uniformity  or  gradation  of  re- 
idstanoe,  freedom  fram  danger  in  collapse 
as  well  as  in  economy.  These  springs,  said  Mr. 
Constable,  are  being  extensively  used  in  Eag- 
land,  and  one  that  has  been  under  test  by  the 
Chief  Engineer  of  the  North-Eastern  Railway 
has  withstood  up  to  the  present  time  i 
1,000,000  deprenions  of  5  tons.  A  model 
shown,  and  it  should  be  noted  that  the  i 
ring  is  not  solid  but  laps  orer  itself,  so  that 
the  ends  slide  over  each,  other  as  the  rubber 
presses  the  spring  outward ;  also  that  the 
section  of  the  spring  can  be   U,  W,  or  other 

For  the  coming  Colonial  Exhibition  at  South 

Kensington  the  colonies  will  be  dirided  '  ' 
■four  groups,  and    four  handbooks  are  t 

writWn,  each  dealing  with  a  group.  They  will 
4m   published   at  a  shilling  each,  and  bound 

together  in  cloth  in  one  Tolume  at  six  shillings. 

At  there  is  little  donbt  that  the  exhibits  will 

torm  the  nucleus  of  a  great  permanent  colonial 
Aiuseum,  these  books  wi]!  be  of  great  'faloe. 

Instead  ot  tlufl  years  eihibitlon  being  a  col- 
lection of  toraesmen    simplr  anxious  to  sell 

their  goods',  the  eihihita  will  be  dirided  into 
sections  syetematicall^  arranged,  with  a  central 
office  at  which  inquiries  can  be  made  of  a  com- 
misaion  who  will  give  information  without  oon- 
Bidering  the  probability  of  business  following. 
At  a  recent  meeting  of  the  Boyftl  Hortionl- 
-tural  Society  Ur.  Smee  read  a  note  of  his 
Abserrations  on  the  relative  amount  of  dew 
deposited  on  thelearedofdifrerencplants.  The 
observations  were  made  in  hia  garden  at 
Wallington,  during  nineteen  days  last  sninmer. 
The  plants  seleoted  were  qninoe,  syringa, 
Smssels  spronts,  peach,  rose,  mulberry,  evening 
primrose,  and  dahlia,  at  seven  in  the  evening 
Knd  again  at  nine  in  the  morning.  It  appeared 
Ijuit  tbe  leaves  of  the  quince  and  mulberry  are 
always  the  lost  to  be  coat^  with  dew,  and  are 
xierer  very  wet  at  any  time.  Dahlias  and 
Xmnel  sprouts  became  eoat«d  with  dew 


any  other  plants  ;  while  in  tbe  former, 
>«  of  dew  hang  from  the  points  ot  every 
it.    The  leaves  of  the  peach,  rose,  and  oven- 


droi 


on  them  than  had  those  of  the  quince  and 
snaulberry, 

A  petition  has  been  presented  to  her  Majesty 
■in  Council  praying  tbnt  a  charter  of  incorpora- 
■  tion  may  >je  granted  to  the  StAtistical  Society. 
The  petition  will  be  considered  on  March  17. 

UM,  Fi'rron  and  Pauli  have  a  memoir  in  a 
leoent  issue  of  Compta  Ktndut,  in  which  they 
ocmtend  that  the  comma  bacillus,  when  dead, 
oonfers  an  immunity  enabling  animals  to  resist 
theeSect«  of  the  living  bacillus.  Their  experi- 
ments were  made  on  guiuea-pign. 

The  London  Stercoiicopic  Company's  second 
■Jinual  InK;rnational  Amalcnr  Photographic 
Exhibition  will  be  hcM  at  the  Art  dallerios, 
103,  New  Ilond-fltreet,  W.,  from  April  ITi  to 
U ay  24.  .\t  the  Bnt  of  these  exhibitions  of 
tbo  work  of  amateurs  »ome  4.001)  subjects  were 
'exhibitefl,  and  as  photography  is  now  so 
:faithional)tc  an  amusement,  readers  would  act 
■winely  by  making  earlj'  application  for  space  if 
they  intend  to  exhibit.  All  particulara  aa  to 
classoB.  prizes,  date  of  entry,  rules,  fee.,  can  be 
obtained  on  applicatlan  to  ''  the  Uanager,  In- 
■temational  Amat«ttr  Photographic  Exhibition, 
London   Stereoioopio  and   Photographic  Com- 


pany, Limited,  lOS  and  110,  Regent-street,  W." 
We  may  mention  that  the  entrance  fee  is  IDs., 
which  entitles  the  exhibitor  to  a  wall-spaoa  of 
10  square  feet  and  a  tree  season  ticket. 

Next  Thursday  Prof.  W.  Boyd  Dawkina  will 
oommenoe  a  course  of  four  lectures  on  the 
"  Ancient  Geography  of  Britain,"  at  tbe  Royal 
InstitatJon.  The  leotnree  will  be  continued  on 
the  three  foUowiuf^  Thursdays,  March  4,  11, 
and  18. 


■ical  Observatory  at  Potsdam,  "  R» "  for  Mr. 
Bellamy's  at  the  Radoliifc  Obeervntory.  I  ghould 
have  called  the  star  7  about  WA  £  ntthe  beginning 
ot  Septmnber. 

lathe   third  line  ot  lb*  last  parieraph  of  letter 


LETTERS TOTHE  EDITOR, 

[WriatiM  Mid  HiTKlm  rrip<mtlbli far  ilit  optiilB<u  of 
ur  eorittpondntlt.  The  fdttifr  ittpetifMlt^  Tvpittit  {iwi  nit 
onmiMienlUiiu  thould  br  dfaKTI  up  aa  briirfjr  "a  pBViblf.] 

All  rammiBlUlUunu  ihexld  be  tddrfUfd  In  rte  BDITOB  Iff 
\!  E.VQLldB  UECHUllC,  IW,  AnillJ,  ICC. 

Alt  CifjKM  aid  PBil-affia  Ontrri  la  tc  «nAr(wi«i«*  u 


aaa  partlcnlK  knovlsdcs  and  Rparieaca  of  tta>  1 
I  vuaUapaidDflr  ■nebafaaDtaLa.UiatiHtoothBT  t 
.sown  no  more  tbu  what  crerjrbadjr  Anna,  and  vM,  b 
clutlDr  irlUi  thli  Uttlo  plttanog  ot  hla,  wll]  uidi 
0  wHle  tbi  wboM  bodj  si  phfiloln,  a  •!«  btai  • 


S.  MB^-SATUBN  AlfD  NEW  DOVSI^ 
STAB8,  —  UAaNTEUDB  OF  STABS 
NBAS  NOVA  ANDBOKBDA.  ~  BB- 
BATUK. 

[2J3li'  )— The  faint  companion  of  £  848.  of 
which  Mr.  Hont  writes  in  letter  3o3(iit,  p.  4ii8, 
appears  tu  havo  been  first  mentioned  by  Don^r. 
He  gives SSU-aS":  15'lBft';  1872-19, 12'0  magnitude 
in  Htruve'i  icale  (approximately),  and  obaei 


e  ^toils  ei 


it  faihle 


lured  it  on  one  night   in  1878,   li 

...  .16 ",  tbe  magnitudeaTwing  assomed  1 

S  and  Duni?r,  and  theie  are  the  only  reaolli  I 


236'i°  !  I6'66",  tbe  magn! 

'  DuQi^r,  and  theie 

ibai  at  present.    Sir  W.  Hoischel  remarks  of 


«thc 


enongh _ —  ,  _. 

the  3rd.  4Ui,  io.  Id  the  "  Catalogns  Novns  "  £  only 
meationi  the  oloae  pair,  and  that  as  being  Lucida 
aoerri":  bat  in  the''  Hensam"  heipeaki  ot  the  ob- 
ject as  "qnadmplai."  There  maet,  by  tbe  way, 
be  many  ot    Dawes's    unpublished    meHores    m 

I  hardly  know  whether  to  oonslder  letter  Sb304 
as  a  joke,  at(«r  tlie  mamier  of  that  Mr.  Nixon  who 
some  yean  ago  wrote  an  eSifying  letter  to  thete 
(^olumna,  ur  as  embodyine  ths  results  of  bona^fide 
observations  by  an  nnikilled  and  somewhat  ' 


:edi. 


hthe 


including  an  obaervalion  uf  Enceladna  standing 
where  ha  ought  nut,  whioli  must,  as  be  remarks, 
have  been  a  never-tofae-forgotten  ajght.  It  is 
almost  unnecessary  to  uy  that  I  camiot  oonfirm  his 
obaervations  ot  new  ci)mp>inioni  to  tbe  doable 
atara  his  mentions.  His  <i"  oompanion  to  £  898 
may  pussibly  exist,  and  one  ot  the  atara  of  £  I  lOd 
msy  DC  a  cloae  equal  pair — neither  of  these  two 
objects  have  been  meaiured  very  recently;  but 
aorely  a  little  elemeatary  knowledge  woold  have 
ahown  him  that  no  GJin.  could  by  any  poaaibility 
exbibit  a  12th  magnitude  aUr  only  U-A"  from  a  fith 
magnitnde,  as  the  smaller  star  wonld  actually  fall 
within  the  disc  of  the  larger  with  that  apertnre. 
id  AurigK,  being  one  of  the  atan  propuaed  by  O  2 
for  comparison  of  meosucas,  has  been  recently  ob- 
served by  many  astronomers,  including  Prof.  Hall 
with  the  ■iliin,  on  ten  nights.  2  S73  haa  been  mea- 
aured  daring  the  last  ail  years  at  Washington, 
Nioe,  Leipzig  and  Plonsk.  118  Taari  baa  alau 
been  ubtsrved  with  the  2<iin.,  bat  none  of  Mr. 
Clork'a  cumpaniuna  have  been  noticed  ;  in  foot,  it 
would  severely  tax  the  power  of  the  SRin.  to  show 
a  12lh  mag.  at  Uu"  from  a  .ith  magnitude.  I  hope 
Mr.  Clark  a  next  letter  will  be  accompanied  by  his 
addreaa.  The  magnlbudea  oaaigned  by  ths  Rad- 
cliffe  obaervcn  to  the  stars  mentioned  by  Mr. 
Xumson  (letter  a.MOJ)  aeem  to  bo  eipreased  in 
Argclander'a  scale  for  the  brighter  stara,  and  poa- 
aibly  in  aome  extenaion  otthiafur  the  fainter  onea. 
The  following  observations  of  theroagnitudeof  tbe 
Nova  on  October  12th  will  show  Mr.  Nomaen  the 
discrepancy  between  the  Radclifie  reaulta  and  tho 


Un. 


Mu. 


ioa02,  for  " 
Feb.  9 


H.  Sadler, 


SBLBNOOBAPBtO  AI—  FKAC  ASTOBTUa 

[25350.]— The  accompanying  sketch  was  male  . 
on  the  evening  of  tbe  8th  February,  from  S  pju.  to  . 
T  p.m.  The  definition  at  the  beginningwas  exqui- 
site ;  hut  towards  tbe  end  it  became  very  poor. 
Power  uaed  woa  2O0,  00  I2in.  Calvor  mirror.  Two 
wide  and  obvioua  deproaaiona.  ot  nasaes.  throngb 


the  walls  of  this  interestiag  formation  were 
observed — one  at  tbe  N.E.,  and  tbe  other  almost 
daet).,  and  a  further  break  in  tbecontinuity  at  tlie 
wall  was  seen  in  the  S.K. 

Clouds  coming  np  prevented  further  obeervation, 
and  I  was  anable  to  watch  long  enoagh  to  see  it 
the  ring  became  complete,  aa  it  has  been  said  to 
been    seen    on    rare    occasiiina    by    aeveral 


ith   the  homa 


were  aeen  standing 
which  Sited  the  interior 
seen  to  be  ot  a  ciescf 
turned  N.  Shortly  afti 
other  fainter  points,  apparenblv  tbe  snmmils  of 
two  anuller  hiUi  towani*  the  N.W..  were  seen,  and 
a  little  lator  the  slopes  of  the  central  mountain 
became  dimly  descried  through  the  gloom.  No 
breaks  or  passes  were  to  be  seen  in  tbe  W.  vrall  or 
indie  E.walLiofarss  it  was  icvn.  There  appear, 
however,  tu  be  two  openinga  into  the  pecoliar, 
triangular  formation  to  tbe  E.  of  Fracottorins. 

Forest  Gate,  Febmary  11th. 

KAONIFIOBNT      DtSPLAT       OF      THB 
AUBOBA    BOBBAXia. 

[■*5:i51.]— At  8.30  pjn.  on  Uth  January  I  wit- 
nessed at  thia  plsoe  a  display  of  tho  aniora  at 
anrpaaaing  beauty.  When  I  nrat  notioed  a  tifht 
amongst  the  broken  clonds,  which  I  have  &e- 
cgaenUy  aeen  at  thia  season  uf  tho  year  (the  aurora 
being  far  from  onoummon  in  this  latitada},  I 
equipped  Biysalf  with  a  Browning  puoket-apectro- 
acope  and  awaited  remit*.  Aal  anticipated,  1  was 
aiion  rewarded :  the  clouds  overhead  dispened,  and 
an  auroral  arch  was  formed  from  the  dinused 
light,  which  bad  been  visible  uvcr  ttic  whole  ex- 


Euch    encl  i>f   the  areh 

ouds.    Its 

was  E.N.E.  and  W.S.W.,  and  its  altitude 


waaabon 

After  retaining  the  form  uf  an  nrch  for  the  apace 
of  about  five  minutes,  it  suddenly  bcgoo  l-i  quiver 
along  its  whole  length,  and  ajipearcd  fur  "  '"~ 
seconds  more,  like  a  hi 
wriggling    abuut ;    then,  1 


round  and  run nd  like  a  "flaming"  acrull 
moment  the  lines  <rf  Sir  Walter  H.-otfa 
"liymn  for  the  Dead''— 

''  When  ahrivelling  tike  a  parchrd 

The  flaming  heavens  together  rol 

tlished  acruaa  my  mind,   ind  never  durii 

did  poetry  appear  more  toraible  and  eX] 

"  The  atnm.6_-«»».  ^-'S'^ 
spectaoVt 


t\>.«.'t-  ? 


-«>««&.  \.»'a 


Gvc'^t'i^-™*'^  * 
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of  the  >lit  cunld 
t&ia  between  the 
BDd  yet, 


The  moment  I  aaH  the  display  I  directed  my 
ipeolioicopa  to  it,  but  when  it  betnune  ta  tno- 
■oendently  besiatifiil  I  ww  electrified.  Ai  euoa  at 
I  .reoovned  myself,  huweTer,  I  begim  to  talu 
obnvTktiona. 

From  fint  to  lut  AQgstrilin'g  lino  wu  brigbt: 

at  tbeae  times  I  eaw.  at  the  lowest  estimate'  np- 
wards  of  a  diaen  other  lines  eileading  from  the 

Seen  tn  the   violet  of   the  apeotinro.    Some  of 
Me  tines  were    broad,    all    appeared  dark,  and 
■imiln  In  appeannce  to  nbiOTption  bands. 

The  futt  of  the  hands  appeuing  broad  oonld 
not,  in  this  instanDe,  be  due  to  the  slit  heing  widely 
opened,  u,  when  focDBsing  Angstrom's  linp,  I  had 
nearly  cloeed  the  slit;  and  yet,  that  line  appeared 
almost  as  sharp  and  bright  as  the  D  (sodinm)  line. 
After  tbe  displar  I  directed  the  instrument  to  all 
put*  of  the  sky,  ind  in  every  instanec  I  saw 
AnfstiUm'a  line,  even  the  anow-clad  ground  on 
rtlw  I  stood  refiootod  the  aoraiat  lleht  anffi- 
.  dsntl;  to  sbow  the  line  almost  distinct^  aa  the 

i^itwif. 

On  this,  u  on  several  previotu  oooosions  when 
lalag  the  ipaotrotoope,  I  noticed  what  appears  to 
mttobe  apeeiiliai  featare.  When  the  light  vu 
ramolBt,  AngitrUm's  line  presented  a  different 
anMnuse  from  that  exhibited  irhen  the  light  was 
■Mdj.  Under  the  fint-named  oonrlitiun,  ^obulea 
<ClW>t  altctTiately  rising  and  falling  in  quick  suc- 
CMMn,  Monpled  the  place  of  the  sharply-de fined 
taC^iUnek  t  lirst  noticed  thia  phenomenon  on 
tin  Kod  of  December,  1804.  Since  that  timo 
••n  dInU;  that  I  have  seen  has  had  the  same 
Tjiiw'^  iMtnie.  I  tried  to  account  for  this  by 
■^piiwtaa  tliat  moisture  bad  condensed  on  the 
junof  we  slit,  and  that  when  they  were  nrnrl-l 
cfiwd  Um  moiature  would  ha  >>'>  compressed  that 
iMnMCflnoDS  moteoulei  wonld  be  tnrown  down 
da  MM  at  the  jaws,  whilst  a  single  row  of  miUc- 
oUm  Oltd  Uie  minute  ipao  between  the  jaws. 

SFMt,  m  &r  ai  I  am  aware,  the  most  powerful 
dMMOOpa  ret  inTent«d  has  failed  to  show  the 
dAnUM  U  which  water  is  said  (o  be  oompoaed. 
This  fact,  theiefure.  in  my  opinion,  administers  the 

'        *  ■    re  theory,"  ne  the  jaws 

„™r/j  c^n,,-/  aa  to  coa- 
inglo  row  of  molecules, 
,     .  .  be  opened  sufficiently 

wide  to  allow  the  p.iisagc  of  such  a  light  ss  that 
which  tbe  aaron  generally  diSiues.  1  am  unable 
to  advance  a  theory  sufficiently  tonnbls  to  account 
for  the  phenomenon. 

If,  therefore,  any  other  reader  of  the  "  B,M." 
baa  ohserveJ  the  aurora  with  the  spectroscope,  1 
ahall  be  intoreatod  to  hear  whether  aneh  oliaerva- 
tions  have  anytbing  in  common  with  my  own. 

Id  ooDolusion,  I  may  stiite  that  during  any  obser- 
vation of  the  anruia  made  by  me   I  haver  heard  a 

I  trust,  Mr.  Editor,  yon  may  find  this  of  luffi- 
eient  interest  to  iniert,  and  apologia  f'?r  using  so 
much  valuable  spicc.  John  W.  FlemlnK- 

Kirfcwall,  Orkneys,  Feb.  1^. 


NOBWEQIAN  OIMLBTS. 

[26B62.]— ThksB  are  not  pooulidr  to  Norway.  I 
aonrtantly  bay  them  in  Paria,  where"  they  Bay  they 
■come  from  Germany.  They  have  Ihepoint  in  ad- 
dition to  the  cutting  acroU  ahown  in  Fred.  Carre's 
diagram  on  page  4110.  This  correepondent  will  be 
pleased  to  luam  that  he  onn  repleniiih  his  tuil  chest 
with  them  at  Addis'a,  in  Leicestor-stieet  (under 
the  name  of  French  Eimleta) ;  but  thcv,  curiously 
«ioagh,  are  supplied  with  them  for  "anle  W  the 
Prenoh  theatric^  scene  oimstructors  in  London, 
who  use  them  ai  handserews  to  fasten  their  tem- 

Etary  constmotiona  together.  There  is  no  question, 
wever,  that  for  gimlet  uses  they  are  very  superior 
to  any  pattern  gimlet  known  M  the  trade  in  Eng- 
Jand,  aa  they  will  gn  through  thi>  hardest  or  the 
ttalnueat  woods  without  xplitting  Ibein. 

Uontmartre. 

LOOOUOTXVBB,  fto. 

[SBJlSn.]— Mat  I  he  permitted  to  ask.  through 
70DT  columns,  the  particnlar  valno  of  the  running 
nnmber  of  an  English  ]ucr.motive"i'  and  why  the 
number  originally  given  should  no  often  nut  be 
adhered  to? 

An  engine  began  running  eipress  work  on  the 
"North-Bastem  some  four  yenra  ago  as  Nnmbor  l!>. 
Mr.  McDonnell  soon  reohristoncd  it  Mfi.1.  Now  it 
is  agoin  at  work  »s  1!).  Another  engine,  built 
about  the  same  time,  was  for  long  H7T,  but  now  is 
known  as  ];l2."j.  Annthcr,  built  in  1 ««'.',  came  out 
as  4H!i ;  then  hecamc  1-9T.1,  imd  is  now,  I  believe, 
something  else  quite  different. 

Take  ■  glsnoe,  then,  at  the  L.  N.  \V.  A  good 
many  people  will  rouiumbor  that  in  the  "  Inven- 
tions" last  year  thiH  oompany  waa  represented  hy 
a  compound.  "Morehiimess  of  StaHoni,  ■ll^S, 
This  engine  in  now  running  ae  007. 


Id  last  month', 
has  robbed  a  lif 
name  "Dnnrohi 


ig  compounds  Mr.  Webb 
isbott-im  engine  of  the 
le   Metropolitan   bogie 


enf^nea  belonging  to  L.  N.  W.  of  their  numbers, 
which  be  has  put  onto  theee  latett  prodoctiODS.  A 
little  while  ago  an  engine  waa  called  "  Caliban,"  in 
order  that  its  old  name,  "Cyclops,"  might  appear 
on  a  oompoimd,  and  aa  on,  O'l  Tinuitam. 

Now,  Sir,  would  aome  one  let  me  know  whether 
all  this  is  simply  the  amusement  of  responsible 
officials,  or  whether  there  really  ia  any  sane  reason 

^ moob  change? — forreallyao  much  has  ' 

"    list  


n  lately  U 


e  is  bound  to  be  alightly 


Jan.  Ifith.    10  a.m.  down  from  Buston. 
H-^by    J3'/^_   '■^•']t07,i< 

Crewe \a7' 


waa  an  amalgamation  of  the  London  and 
The  original  plan  was 
■    '  '     Newark, 


jdep.     B.l!  ^GOn,  10  on. 
.    pass     iJK 

am      S.17J 

>acc  down  the 
1   easily   hare 


gained  five  minutes  0 

performance  on  paper ;  ont^  ^n.  ivmm.  aofi  seem 
rather  long  to  allow  between  Preston  and  Carlisle, 
even  for  a  big  compound  on  a  light  train. 

W.  H.  TllOmpaon. 

TRAIN      8BBTI0E      (OLD      AKD    NE'W) 
aB£AT    NOBTHEBN. 

[2.W5J.]— The  Act  for  the  incorporation  of  the 
Great  Northern  Railway  was  obta'  '  '  "■ 
1640  I  it  waa  an  amalga  ' 
YorkandDireotNorthi...  _  ....„._.. 
a  line  from  London,  via  Pcterhorongh, 
and  Retford,  with  n  loop  from  FetEEuuiuugu, 
through  Boston  and  Lincoln,  rejoining  the  main 
line  at  Retford. 

The  line  was  opened  from  Maiden-lane  to  Peter- 
horongh  in  August.  IgfiO.  and  King's-cruaa  Station 
waa  opened  in  October,  l8o2. 

Though  small  in  citent,  compared  with  its  rivals, 
the  Great  Northern  baa  always  ranked  as  a  first- 
elafla  line,  both  from  the  importance  of  the  traffio 
which  it  serves^  and  from  thcspirit  and  enterprise 
which  mark  its  management.  Railways,  like 
schools  and  individuals,  soon  got  a  character  which 
generally  sticks  to  them,  and  the  Great  Northern 
nas  heen  noted  from  the  first  for  speed  and  pune- 
tnality,  and  fur  the  courtesy  and  intelligence  of  its 
oflicials  of  every  grade. 

There  ii  no  need  now  to  enlarge  on  the  develop- 
ment of  express-running  on  this  Hue,  as  it  has  been 
fuUv  illustrated  in  the  B.WI.ISll  MEL'nAMCfur 
the  last  ten  years  or  so,  But  we  may  refer  to  a 
significant  table  which  appeared  on  page  432  of  the 
last  volume  (July  17),  where  it  ia  shown  that  the 
Great  Northern  had  42  trains  taat  summer  with  a 
speed  of  60  miles  an  hour  and  upwards,  against  6S 
lins  contributed  by  all  the  other  companies 


ogethcr. 
The 


:cd  tablcB  show  a  noteworthy  impmve- 
•.„  ,.'vory  decade,  culminating  in  tuc  splendid  ser- 
ies of  July,  188a. 

—London  and  Pbtbbbobouoh  (7(H  milks). 


No.     of     Tra 


>m        Peter 
ro"  to  King' 


NuTEH.— In  )8fi4  the  momingotpreSB  left  King's 
JroBB  at  0.HO,  and  was  dne  at  Hitchln  at  10.10.  Oar 
'alned  oorreapondent,  Mr.  C.  H.  Marten,  hss  home 
vitnesa  that  this  time  was  actually  kep^  or  even 
leaten  by  a  minute  or  two,  which,  considering  the 
irakes  then  in  use,  was  a  wonderful  perfiinnanee. 
In  18jr,  there  were  two  trains  to  Hitchin  in  40 
ninates,  and  Peterborough  in  1  hour  40  minutes. 


'  Besides  auxiliary  trains. 


The  table  for  1883  t 

_  fnH  ^ii(:V  Croaa; 
trains  must  be  remembered  ia  "H  e«ums 
total  advance. 

B.— LOXDOy   AKD   TOBK- 
DoKn  ZVoin/, 


1S74. 


No.  of  trains  ISb*. 
from  York  to! — - — 
King's  Cross..,' 


of  h.  m.  J  h.  m.  '    h.  m. 

...'  6  5e  I  6   13  5   IS 

...I  fi  20  I  5   10  4  15 

...10    0  I  7  40  ■>     7  Sj 


Note.— The  trains  in  1864  mnd  1864  TU  tS 
MiJford  Junction,  191  railed  The  route  hy 
now  taken  by  most  fast  truns,  ia  aboat  3 
shorter.  The  distance  from  King's  Crosi  U.  Iht 
new  station  at  York,  opened  in  1878.  is  ]«  mlla 
1  chain,  according  to  the  gradient  map. 


No,     of     trains   1864 

18G4      ,      IBTt     .    1«» 

CroMtoLeLl     5- 
Average  time  of  h.m. 

7» 
l..m. 
6  39 
4  4u 
8  10 

6  13 

5=? 

V 
La. 

Fastest  train     ...   4  60 
Slowest  train    ...    S  50 

4  *•:, 

i-j, 

r™in«. 

No.     of       trains.  1S54 

from  Leeds  to'- 

^Kmg-s  C^s^,|  ^C-^ 

jo™™V^"-"-16'm 

Fastest  train '  5  -JO 

Sloweit  train    ..,|10    0 

lSi:4 

a- 

h.m. 

6  10 
R  40 

1      1874 

h.  m. 
5  43 
4  4J> 

1      **     ' 

.    If 
'  i.f. 

lis 

i  i 

Note.— By  the  route  at  present  follwwti  4s 
distance  from  King's  Croaa  to  Leeds  {Caki 
Station],  according  to  tbe  gradient  range,  it  ja 
over  IB^i  miles. 

Id  18114  train  travelled  by  Knottinelcy.  IXj 
miles,  lu  [854  the  distance  ia  called  IS(>|mili^ 
and  it  stands  so  in  Bradshaw  for  aome  yean  fulliM' 
ing,  but  I  do  not  know  how  it  ia  recorded. 

The  .SJ  hours  service  between  Leeds  and  Loniji 
in  1880  ia  now  a  matter  of  histisry-.  It  innlnl 
the  fastest  piece  of  eipreas  timing  in  modenta 
— vii.,  from  Grantham  to  Wakefield  ("UJ  mitaja 
T7  minutes  =  54)  milea  an  faonr.  ThiB  was  it 
time  in  Joly.  In  August  78  minntea  vcreaUMH 
giving  a  speed  of  54. 

I  HncxB 


No.   of    trains! 
from  Kings'- 


1854.         18G4. 


Croaa  t«Cam-l 

bridge   a      j       i 

Average   time'  h.  m.  h.  m. 

of  journey...!  8  66  i  40 

Faateattrain...|2  60(2)1  -2  16 

Slowest  train..;  S    G       j  3     0 


No.   of    trains 
from      Can 

King's  Croi 

of  journey. 
Fastest  train. 
Slowest  train, 


2  65 
2  60(2; 

a   0(a; 


Note.— The  liDe  tntm  HV 
worked  hy  the  Orat  Sh 
reverted  to  the  Great  »a| 


Fbb.  19,  1886. 
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No.     of     tsajii 
from      K  ing'c- 

Avaiage  time  ul 

joamey  

Futcit  train 

Slowest  tiiiD    .. 


~So.  of  tiui 
from  Nottinj 
luuD  to  King'i 

journoy  

J-utaat  LTun.... 
aiotreat  train    . 


I8,>1. 

i864. 

1874, 

1885. 

I.  81»(-') 

h.m. 
r,30 

S* 
h.m. 
4  19 

a  la 
e   0 

lie 
h.II>. 

3  1» 
3  50(3) 
4-5 

lSCII ESTER  VIA  HETFOBD, 
AND  L.R.  (30S  MILBH). 
.  Trains. 


Xo.     of     trains     1334 


Otota  to  Man- 

ohMter   

"  Arerige  time  ut 

jaonie;  

Futatttrnio 


IriLiDi     ]»H 


journey  .. 
Futest  trui 
Slowest  ti>i 


.!  10  55 


»  as 


Nota. — The  4i  hoars  traina  between  Londoa 
and  Mancheiter  date  from  July  18B4,  on  epoch 
mernDTable  foe  the  aecelention  of  several  im- 
portant cipreHei  on  other  lines.  This  servise  ii 
±he   very    fluwer   and   crown    of  modem  eipresa 


inqntriei  they  generally  tnm  out  be  unfouudeil. 
Two  jontneys  I  have  made  with  the  13  noon  gave 
S9  and  87  minutes,  re>pectiTe]y,u  the  time  between 
WilleadcB  and  Rugby. 

On  Dec,  H  I  went  to  Peterborough  with 
7,40  ajD.  in  B8f  minutes,  No.  7  and  lit  coichee. 
King^B  Cross,  7.42ji0;  Potters  Bar,  BAIO;  Hat- 
field,  8.8.44  ;  Hilehiu,  8.24.34  ;  Huntingdon,  8.AI.IA; 
PaterboroDgh,  il.lI.O.  The  greatest  distance  run  ii 
an  hour  wu  &71  miles;  posts  10  to  7H1.  The  ^. 
miles  following  post  28  were  run  nndei  39  miaates 
The  run,  taken  as  a  whole,  was  mediocre  for  thi 
Great  Morlhem. 

I  name  np  from  Bedford  to  Kentish  Town  ii 
January  in  59  minutH,  with  "  ISfiS  "  and  1 2  cnachea. 
The  {rreatest  speed  wu  67    miles  an    hour— St. 
Albao  s  to  Radlett.     Some  time  w  I  timed 
Precedent,    between    Rugby    and    North  am pto 

Inad  71.     Three  miles  were  run  at  72,  78'4,  sad  1 

miles  an  hour,  respectively.    The  time,  Rugby  i 

NorthRmpton.  was  21  min.  2.' 

The  foilowinj 

with  the  T.40'ajn. 

Miles.  h.  m.  s. 

Eing'i  Cross  ...     2     0  16 

I3j  Potters  Bar  ...     2  lit     0 

701  PeterboroDgh       3  23  45 

1061  Grantham i^  ^^  ^L 

120     Newarlt  4  24     OfM.S.andL. 

138J  Retford  4  43  BO  f  7ft.  Sin.  einglc. 

1«2    Sheffield S  14  30j 

I  may  also  iidd  that  a  friend  recently  timed  the 
10Jt,5  a.m.  S.E.  mail  BS  9a  minatea  between  Caruion- 
street  and  Dorei;  ibc  Chuinel  passage  was  lO'J 


OJH.Ttt. 

r2S3,'.8.]— Ok  the  24th  December.  ]8a;'>,  (he 
foIlowiDg  remarkable  iud  was  made  by  GJf.  21' 
{7ft.  single,  inside  cylindeis).  The  lines  wer 
crowded  on  that  day,  and  the  load  was  nearlii  dmbi 
the  nsnal  weight.  It  will  be  seen  from  the  fei 
subjointd  details  that  however  insignificant  an; 
GJi.  engine  may  look,  it  ii  capable  of  doini 
magnificent  work. 


THE    WIKBHITBST    SAOHINB. 

135355.]— I  AGREE  with  Mr.  O.  Beckerleggt 
<95343)  as  to  the  desirability  of  obtaining  a  materia] 
Miial  to  glasa  for  electrical  purposes,  out  whiob 
«1U  not  BO  freely  break,  although  the  cause  ol 
brsakage  is  perhaps  more  the  Ault  of  the  usei 
tLaa  of  the  material. 

VuloBiiite  gets  oat  of  shape,  and  wh'en  kept  or 
fised  in  tlie  uaylight,  rapidly  deoomposcs  ami  gets 

^is  matflriul  ia  now  made  up,  and  offered  for  sale 
»a  the  purchasers  of  such  machines  mnstinevitablyj 
•oouer  or  later,  be  greatly  disappointed.  As  - 
!e  of  this  may  bo  mentiimed  the  large-pli 

:e  School  of  Mines,  whioh  at  first  gare 
^■.-^  .«ults,  but  soon  became  quite  naeleaa. 

"  Dermatine  "  seems  to  be  a  very  likely  material, 
Although  at  present  it  is  made  tiH)  soft  for  the 
{■nrpase.  The  makers  are  now  endeavonring  to 
prodaoe  some  of  aharder  character, 

I  _;_v  m._   n     eeeas  with  the  silk  and 


I  wish  Mr.  B.  every  success 
ahellsa  discs,  and  shall  be  glad  1« 


»dhis 


iipenent 
J.W. 


with  them. 

[25356.]- I.-f  refccenoe  to  letter  3J3-ia,  signed  by 
O,  Beckerle^e,  in  your  paper  of  llth  Feb.,  we 
Venture  to  suggest  that  the  discs  required  should 
1m  of  mica,  which  is  the  moat  perfect  insulator 
known,  anit  which  will  not  warp  or  uodcrgo  any 
«bemical  change. 

Blcbard  Baker  and  Co.,  Mica  Brokers, 


9,  Mil 


EXFSBB8  SPBSD8. 

.  [SS3A7.1— Will  "UhiUeasbnig  MaTomae"  say 

wksthai  be  knows  of  his  own  knswledgi  that  the 

l^BomfaiimBnttMioaDiuTivad  mt  Bngbyaiglit 

tttataa  befora  tfan^  cc  wbatliar  ha  ooly  hoard  it 

■4w?    Iht  rilapH  rwa  fa  ■atasnaljSaptohabU 


Miles. 


Speed. 


y  be  well  to  ciimpue  the  above 


id  on  Mr.  Webb'. 
Wtl  leaden  dep. 


(load,  to  coaches). 
.17*  aju. 
pass.     10.31)1     „ 


and  they  waste  it  (vide  any  I,,  and  N.  W.  ooal 
sheet). 

(3)  They  cost  far  more  than  other  N.W.engineS 
for  repair)  and  renewals. 

(4)  They  are  dBstruotivB  to  perm. ' 

(6)  The*  do  not  run  smoothly,  a 


(6)  Thm 

to  their  feelings  in  somewhat  hard  langat 
N.  W.  man,  in  speakiQg      '   " 


said.  "  Our  armies  swore  t 


e  the, 


Tibly  i 


list. 
ipound  drive 
Flanders;  b 


Dothiiig  to  this." 
(ti)  Their  "initial  cost  is  mncb  greater  Uian  in  a 

Finally,  the  compound  system,  a>  elaborated  by 
Mr.  Webb,  is  made  a  laugbing-atock  of  by  all  those 
who  use  tbelr  eyes,  and  do  so  without  prejudice. 


HIOBO.  O.Q'a. 

[L'iaSO.]— With  regard  to  the  magnifying  power 
If  leaBe!,Ftod.  H.  Evanaia  not  by  any  means  the 
inly  microscopiat  who  is  bewitdv^rcd.  I  will  try  and 
ixi^ain.  An  achromatic  objective  called  lin.  ia  a 
ens  which  ia  equivalent  in  power  to  an  nncarrected 
en9  which  bas  lin.  of  foona  for  parallel  rays,  this 
□Bgnificatitin  being  meanarcd  nt  lOin.  It  is  uid 
hat  someone  has  very  carefully  measured Uie  mag- 
lifying  power  of  an  nncorrected  Una  of  lin-Boiar 
MUi  at  lOin.,  and  has  found  it  to  equal  lOdia- 
Dcters.  I  have  not  personally  verified  thia  result; 
>uC  I  know  it  ia  everywhere  assumed  to  be  correct. 
.t  matters  very  little  whether  it  ia  or  not;  all  that 
re  want  to  know  in  that  it  is  the  aooepted 
taodard. 

An  achromatic  lin.,  therefurc,  is  a  lens  which 
has  a  power  of  10  dism.,  measured  at  lOio.  This 
dlsd  the  initial  power  of  the  lens.  The 
the  makcrii'  catologut-a  qnoted  by  Mr. 
be  combined  power  of  the  o.g.  and  the 
e.p.  on  a  oertain  tulwi  length.  P.  and  L.'a 
No.  I  e.p.  is  a  2in.,  and  as  tlicy  use  a  lOin.  tabe, 
the  combined  magnifying  power  of  their  lin.  ag. 
and  their  3in.  e,p.  is,  as  thoir  catalogne  states, 
a  that  is,  10  for  the  initial  niagnifyiug 
ower  of  their  lin,,  and  live  from  their  Sin. 
.p.  on  the  standard  body.  Under  tbiiae  couditiona 
he  lin.  magnifying  50  diam.  the  iin,  ntut 
_iagnify  100,  the  i  200,  the  1  Hon,  the  i  400,  ths  (. 
500,  the  h  «00,  the  f,  800,  the  j|,  1.000,  the  J^  1,350, 
the  Jin.  36,  the  4in.  12i,  the  3iu,  15,  and  the  IJ  33}. 
They  have  made  (be  H  an  intermediate  between 
the  I  and  a,  and  have  given  it  apower  of  37,  butit 
4  with  that  power. 

re^ly  between  J  and  J,  and  so  with  Uic  others.  U 
Swift's  lin.  ia  oO,hiB  j  is  a  \.  If  Steward's  tye- 
pieco  and  tube-length  are  such  aa  to  ^ive  his  lin.  a 
power  of  37,  they  ought  to  givo 


P'>''erof  *96 
instead  of  420  in  hia  catalogue  ;  ini  other  worda,  if 
...hisj  Ua^j,and  if  his  j  is  a  J, 


bisli 


>li. 


Berkhampstead  ',', 

10.40 

ufJt 

Bletchley 

Roade 

Bliaworth        .      „ 

Rugby  arr.  and  dep 

13.33 

13.39 

Tamworth 

Lichfield 

12.451 

b"S3       ;: 

Whi 


1.24i     . 
1.37 


readers  to  compi 
form  tboir  own  concluaions. 

I  entirely  agree  with  Mr.  Rous- Marten  that 
k  British  characteristic  to  cry  down  iimoTatkniB 
limply  bfcausa  they  happen  to  be  contrary  to  pi 


withal 


It  Mr.  Web 


ir  (and 


jiartial)  treatment  which  ia  seldom  accorded 
lovations in  general.  From  my  own  eiperieoce, 
confirm  and  emphaaiso  the  statements  made 
by  yoor  correepondents  agaiuat  the  compounds. 
The  resnlt  of  a  number  of  observations  on  my  part 
bt  led  me  to  the  lesolta  embodied  in  the  fallowing 
■nb-heada : — 

^        (1)  They  dn  not  generally  keep  time,  aioept  on 

*7  pkM  MW  £aitb  in  I  slow  or  Ught  mioB. 
M    Mrtiiig    idM«|     (?'  '''heyanvMUUyoonatraoted  to  Bavetoel, 


-lagnifying  power,   aa    measored  by  Mr. 

K<ana,  according  U>  the  rules  laid  down  in  his  text  ■ 
book,  ia  quite  correct.  If  Mr.  Evans  finds  any 
dilBcolty  with  the  lower  powers,  he  should  put  a 
carpentera'mleontho  stage  (eut«  piece  off  one  and 
keep  it  for  the  purpose)  and  throw  down  the  image 
of  the  ft  or  jj,  erf  an  inch. 

It  ia  of  no  ase  to  trust  to  the  catalogues  for 
isgnifying  power.  This  id  especially  true  with 
'ide-angled  glasses  of  low  power.  It  is  a  difficult 
thingtomaka  i  of  80°;  but  it  u  not  difficult  to 
make  a  ^  of  80",  so  yon  will  find  that  all  ao-oalled 
i'sof  Sd'areovera  A  in  power— i.e.,  more  than  126 
diam.  The  best  1  have  ever  hccu  magnifies  123 
diam.  I  have  measured  one  bh  high  as  115.  In 
the  same  way  wide-angled  J's  nro  often  J. 

If  yon  want  to  find  the  initial  power  of  a  lens, 
cast  the  image  of  the  stage  micrometer  on  the 
camera  focDSsing  plate,  placed  luin.  from  the 
front  lens  of  the  o.g.,  and  nse  no  e.p. 

want  to  measure  the  comljined  power  of 

,p,,  place  the  camera  l')iu.  from  where  the 

I  over  on  cmerrina  from  e.p.     This  spot 

piece  of  paper  in 


Ifyoi: 


can  be  found  out  by  holding  a 

front  of  the  oye-lons,  and  mor     „ 

the  e.p.  nntil  the  spot  is  reduced  to  ita  smalleat 

If  the   e.p.    is    a  2in.,    and  the  tnbc  atandard, 
then    the  combined   power     will     be    five  times 
'initial    power    of  the  lens.     Again,   if  yua 

1     60in.    from   the     front    Ims 

..„..      ..se      no     e.p.,      you      will    get 

magnification  equal  t-   =-   •■ "■-    ''-""' 


place    the 


^r^of  the  lens,  'if  tbo'  diaUnco  is  lOOio,  as  in 
Ir.  Pigott's  eiperiment  (p,  417).  you  will  get  ton 
mes  the  initial  power  of  the  lena ;  the  amount  of 
iminution  being,  of  aoune,  equal  to  the  magnifi- 

Iwonld  advise  Mr.  Brans  to  cast  the  image  oI 
bis  stage  micrometer  on  his  camera  focussing  glasi 
-■,  a  distance  of  50in.  from  the  front  lens  of  his  o,g, 
id  then,  without  e.p,,  ho  will  obtain  a  magnifiaa- 
tion  which  ought  to  equal  tliat  given  in  his  wlimm 
beaded  "Power  ss  by  my  UeaBurcment,"  if  hit  etp. 
la  a  2in.,  and  bis  tube  standard  lon^.  Ue  neotl 
not  trouble  aboat  the  diameter  of  his  field.    Th* 
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fiiUoirinK  ue  the  meuoiemcnU  I  made  with  &  P. 
uid  L.  1  of  4U'  01  in.  on  stage.  P.  and  L.  eUnd 
with  Vo.  1  (Sin.)  e.p.  Berde'a  neutrU  tint  lOin. 
fnoD  table,  power  ^  lOiJ  diun.;  eunen  lOin.  from 
front  of  (Kg.,  no  «.p.,  magnificatiun  =  20  =i  iuitiftl 
powsr.  Camera  Iliin.  from  where  roye  croued  OQt- 
«idB  affl  lam,  magnificaUDu  =  105.  Camera  AOin. 
from  DODt  lena  of  oj;.,  nu  e.p..  mBgniEcation  106. 

Th«M  nmturemcDtB  were  roughlv  mtule,  and  for 
sll  pnotioal  purposea  ahow  a  perfect  a^rcetuent. 
That  thii  eiplacatiun  may  be  of  nse  to  olhen  u 
veil  aa  Mr.  BTaiu  is  jdt  exciue  for  its  length. 

Feb.  l»ta,  Bdward  M.  NaUon. 

OKHTBXHa  ai-ASS  F0&  MIOBOBOOPB. 

ri6860.]— Ik  reply  to  '■  F.R.M.S..  ion."  (letter 
35309),  the  cenU-ing  glass  for  ascertaining  whether 
stage  dia^hrazms  and  other  appliances  are  properly 
odjosted  in  the  optie  axis  of  the  microscope  was 
inTgnted  by  Andrew  Robb,  and  acta  on  the  prin- 
ciple that  when  tnitable  lenses  are  inserted  in  the 
body,  or  snper-added  to  the  eyepiece  at  yarioos 
pouuons,  Uiey  will  canse  an  extended  conjngate  Ut 
the  ablMt.«:laaa,  so  as  to  conTert  the  conibini 
into  a  Kind  of 


glul "  of  Lister. 


w  of  objects 


[S6361.1— Page  443,  third  column,  lioe  15,  be- 
fore "hsJVed"    insert  nearly.    Line   IB,  for  ,i„ 

FebT  11.  Edwiml  K.  Nelua. 


(26862.)— I  AU  sorry  I  hnrt  "  P.R.A.a.' 
ings.  Nothing  was  farther  from  my 
Horeover,  the  ohafl  was  not  meant  to  be 
"elephantine"  (nor  even,  oa  in  "  t-.R.A.S.'s " 
reply,  onine),  but  distinctly  microicopK,  as  be- 
fitted Uie  subject.  Of  course,  my  reply  would  hare 
been  more  "  telling,"  as  he  saya,  if  Ihad  told  what 
he  wanted  to  know.  But  it  was  jn£t  there  that  the 
.  moral  of  my  letter  came  in,  which  I  don't  think 
"  F.R.A.8.''  quite  hits.  To  put  it  in  anotier  way, 
DO  one  ought  to  be  denounced  as  apparently  with- 
onl  exonse  before  the  denouncer  boa  taken  any 
branble  to  aacertain  whether  there  is  not,  in  fact, 
an  ezo^ent  excuse.  The  inquiry  should  be  made 
liswliciler.  without  adjectivea  or  expletives.  I 
poUtle*  it  has  become  an  accepted  rule  to  begin  > 
Btetingthat  your  opponent  in  "  seemingly  "  eitlii 
on  inexcusable  fool  or  a  knave,  and  call  on  him  i 
disproTc  it ;  but  that  la  not  a  rule  that  ean  be  coi 
Teniently  transferred  to  scienti&c  matters, 
thirst  for  knowledge  is,  however,  so  essential , 
noble  a  quality  that  I  have  the  editor'^  authority 

tosay  thatif  "F.R.A.S."  will  dine     

thall  be  made  plain  to  bim ;  only  "  F 

nnderstuid  that  the  editur's  dinner 

place  on  the  honse-top,  and  that  if 

leeminglj/  inexcusable  delay  in  the  arrival  of  any 

of   the  coorsea    the    reason  is  not  proclaimed  (iii 

urbtm  el  orbcm.  Ona  Wbo  Knows. 

TSB     MTTSICAI.     INSTBVHBNTS    FOB 
HOMB. 

Rclined 

..-^,  Jid  not  as  Dr.  Vi  ' 

details  do  ni  ^ 

as  a  rule  a  better  (acoustically)  case  is  provided. 
That  is  all.  The  meaHurenietita  ore,  I  believe, 
identioili  as  he  says,  though,  price  malces  it  .1 
white  elephant.  "C  J.  S.  T."  on  same  page  has  u 
beODty ;  but  he  deacribea  it  Oi  having  nine  stops 
and  two  knee  swells.  1  aupuise  no  one  cares  for 
more  than  two  knee  swcUb  ;  but  is  there  any  reason 
why  the  instrument  should  not  have  hod  nineteen 
stops  P  "  stops  "  tell  nothing ;  how  tnony  reeda  are 
there?  1  wonder  whether  Mr.  Fryer  (p.  lO'.i)  eould 
bepenuaded  to  describe  how  the  celeste  in  the 
oraheatrat  organ  ia  "  obtained  by  a  certain  method 
of  admittiag  the  air  to  one  of  the  seta  of  reeds." 
That  must  be  a  new  device,  for  in  those  I  have 
seen  all  tlie  reeds  got  the  wmd  from  one  well,  and 
the  celeste  was  obtained  in  the  uau&l  way. 


legitimate    metal    and    wood,    would    give    their 

":peFienoe  M  to  the  eSeet  they  have  obtained. 

myself  I  prefer  a  pipe   organ  to   any  American 

gan  or  harmonium,  even  for   a  room.    I  know 

there  are  many  objsotions  to  them,  as  tuning,  Uie 

ly  oocnpy,  the  difficolty  of  easily  aup[3ying 

noy  of  wind,  ^c,  but  I  still  consider  Uiem 

the  beat. 

I  know  there  arc  some  omatean  who  have  bnilt 

mall  pipe  organs  for  themselves,  one  gentleman  in 

articular,  who  resides  in  the  extreme  north  of 

logland,  and  to  whom  great  praise  is  due  for  his 

perseverance,  and  the  good  Gnish  he  has  given  to 

iL  for  I  have  seen  it.    No  donbt  there  are  others 

who  might  give  dieir  experience. 

Pipe  organs,  I  know,  are  general  failures  when 
imported  into  a  room,  but  this  is  mostly  due  to  the 
utter  ignorance  of  the  builders.  In  this  I  am 
ipeakiug  of  profeasional  builders,  and  not 
unstenn,  who  cannot  be  expected  to  produce  pei- 
Fect  models  of  the  moat  difaoolt  of  instruments  to 
build. 

They  are  generally  made  up  into  hideuns  boxes, 
fearful  to  behold,  and  worse  to  listen  to.  • 

" "    intry    Solicitor"    kindly  state  the 

of  his  instrument?    1  don't  wi-- 


Pipe  organs  are  not  much  use  without  pedals  and 
pedal  pipes,  say,  two  pedal  stops,  a  bourdon  and  a 
violoncello.  Anyone  can  aee  thenae  of  a  violoncello 
in  playing  orchestral  musio.  This  is  one  of  the 
principal  difficultiea,  OS  you  oannot  very  well  blow 
~~  ^  ~  ~  lol  a  quick  passage  at  the  same  time. 

TTrmnlnm. 

8TBAH  IS  THS  OTUHDBS. 
^_  55.] — I  IKCLO8B  on  improved  form  of  the 
diofiram  originallypubliahed  by  Professor  Ronkine, 
which  some  of  your  readers  may  perbaps  £nd 
Qsefnl.  If  the  initial  preasuie  in  the  eylmder  ir 
given,  it  will  enable  the  mean  preaaore  and  thi 
pressure  of  release  (supposing  expansion  to  b« 
continned  to  the  end  of  the  stroke]  to  be  fonnc 
approximately. 


Draw  two  IiD< 
cutting  in  A. 

Using  any  convt 
the  length  A  B— 

Make  A  C 


C  B  and  A  y  at  right  angles,  and 


1  of  A  B. 

tv  itn  u  OS  centre,  and  C  B  aa  radius,  drai 
circle  B  F  D  cutting  "A  y  in  D. 

The  length  of  line  D  A  will  represent  the  stroke 
of  engine,         , 

:n  D  A  take  E,  so  that  ^  =  effectire  cnt-ofi. 


[26864.]— lAU  very  glad  to  aee  this  subject  hss 
been  revived.  As  yet  it  has  been  on  the 
side  of  the  American  organs  and  harmonioms. 
There  have  been  many  queries  respecting  the 
making  of  pipe  organs  fnr  use  at  home,  but 
after  t£e  answering  of  manv  nueriea  nothing  more 
nished?    It  would 

n  if  Uie  pipe  work  has  all  been  maiM 
>i  paper  and   wood,  or   of   the  m( 


[ii~i  n  and  end  of  oylinder)  when  riston  it  a 
lii-.-mning  of  stroke,  to  ba  (ith  of  Uia  f™' 


I  meoinre  B  i,  whieh 
inlute  (the  figuei  are  ■ 
■  mean  eflective  presau 
■  =22-51b.  ■ 


J  tliis  ease  is  Wi 
xidtHlallif  the  sine  a 
.   in  this  example),  > 


liis  last  (the  efleotiTe)  final  prMsnre  iJ 

bed :  but  the  abioltUt  final  f "  ~ 

I  y  calculations. 


I  preamre  u 


oat^nlneas  of   a  rery  late  B 


..1  iuui._,  ■  line  migbt  be  drawn  shove  AD, 
iLriiUel  with  it,  and  at  a  diatance  frcaa  Iteqaslis 
Li;  liaok  pressure,  so  that  effective  pieasnras  atj 
i.  measured  direct ;  hot  I  ha»e  not  ahewn  thk,  a 

K i mid  complicate  the  fignro.  Thediapomshm 
frv  dearly  ui(  '  *'  -  -*  -  -  1..- — - 
II." 

H.  for  example,  steam 
j-uke,  the  mean  pressnri 
iiUb.  effective,  or  ^  =  1-235  time- aa  mnch  pewK 

when  cntUng  off  at  -6. 

The  exp^dftnre  of  steam,  however,  and  thai- 
.jre  of  Doal,  woiOd  be  Jf  =  1-67,  or  nearly  t™  " 
great,  and  horsepower  per  pouiid  of  ooalwwldit 
■71of  what  it  is'when  iteam  ia  ont  ol  1: 


IXBWi'VBXBXrC  IN   SPBOTAOUtl. 

r-J686G.]— MAMY  of   onr  readel*   are  bwHg 

with  the  speotwiles  in  which  the  upper  half  «J«» 

of  a  seoUoo  of  a  minifying  leoa  and  tka  w^ 

half  of  ■  magnifying  one  :  enaUing  the  wsanils 

distanto^eoM  dearly  throngb  the  appaUf 

I  to  read  diitinotly  throngh  tb«  lower  hsU;  M 

diatonoes  between  Utoee  two  rangea,  wkn  lb 


ordinary  eyesight  alone  can  serve  the  wetnr.le 
must  either  remove  the  apectaclea  or  look  oik  k 
under  them. 

Ily  dividing  spectacles  into  throe  instead  of  tn 
divisions,  so  creating  a  blank  space  for  (ndiaBT 
eyesight  between  the  minifying  lens  above  ai 
th>:  magnifying  lens  below  it,  e.n  instrument  ii  !■*' 
dutisdwhidi  yields  the  maximum  of  otilitvwid 
ihi.'  minimum  of  trouble.  In  practice  1  Bnatba 
give  perfect  satiafsction  fay  day  and  night. 


"Ba- 


nd  draw  the  perpendiculi 
ircle  at  F. 
The  length  B  F,  meaanred  0: 


igine  =  31b.  t 
be  deducted. 
Measure  off  I 


I  F  limited  by  the 
the  same  scale  af 


e  of  cylin. 


vcpt  by\' 


Join  yB  by  a  straight  line  cutting  KF  in  .-. 
Then  the  length  B  :,  measured  on  the  same  scale  k, 
the  other  pressure,  will  equal  the  absolute  presaurf 
of  raleoie. 

As  an  example,  I  will  take  the  engine  deaciibed 
in  query  68673,  page  486.  Here  the  boiler 
presaure  =  601b.  =  50  +  16  =  Gfilb.  absolute. 

Hake  A  B  =  65,  and  A  C  =  i  of  A  B,  and  com- 
plete the  figure,' 

Say  DQt-ofl  is  at  {^tha  of  the  stroke,  make 
^-^  =  ;„ ;  that  is,  divide  D  A  into  ten  partji, 
and  mark  the  sixth  one  B.  Draw  BP,  and.  On 
meisoring  it,  it  is  fonnd  to  be  Oe-Olb,  whleh  fa 
therefore,  the  absolate  mean  praaBre.     If  baek 


B  recently   been  making  uw 

n  the  present  atate  of  roilv^ 

which  existed  25  yean  aeo.sa 

It-  resnlte  are  somewhat  startling,  and  ODgkt  v 
mjiose  a  check  npon  those  grumblers  who  new: 
f  t-m  to  be  satisfied  with  what  railway  compsnin 
I' ill  do  for  them. 

The  differences  observed  are  not  so  mncfa  in  ik 
])ced  at  which  the  trains  travel,  but  in  thenimbtf 
if  fast  trains,  in  the  univeronl  third-class  scn*- 
uodation,  in  the  safety  to  travellers  insured  f? 
no<<em  mechanical  appliances,  and  in.  the  grcaie  I 
i>Tiifort  of  passengers. 

To  begin  with  the  Great  Western.  Tha  ««»■ 
>any  possesses  three  great  tnnin  roads — lii.  ID 
ixolct  and  Cornwall,  to  Nen  Milfdrd,  ui  U 
Chester. 

The  "Dutchman"  of  19G1  started  at  »>  ur. 
Ran  to  Beading  in  46m. ;  to  Didout.  SJn.:  and 
to  Swindon  105m.  ;  and  from  this  point  ili  nnuK 
WAS  slow  oomparatively,  as  it  reached  Bristol  11 
r.'.i5,  and  Bieter  at  3.25.  The  only  other  &« 
luinonthis  route  left  faddinglan  at  iJO.  sad 
ti-Krk  a  quarter  of  an  hour  longer  on  the  jouniey  1^ 
E^Ldter,  and  the  eorresponding  up  trains,  dns  > 
London  at  6  pjn.  and  11p.m..  were  simikdj 
timed,  the  former  still  running.  The  GJO  piM.  •*  , 
OiCord  ran  as  the  4.46  p.m.     does    now  in  TlH. 

disUnce  in  Sim,  1 

It  is  worthy  of  note  that  at  tbii  time  the  GM.  ' 
route  to  Birmingham  was  a  much  hater  one  da  | 
the  L.  and  K.W.,the.  6.30  down  miming  ii  fc  j 
5UTn^  a  time  not  mndi  snrpasaed  n«w.  ^ 

"— "■  "—' —     rnnnliii   vli   Bed  1 

^wiiiB..  .11.  uuii.  un  i  aaA  tha  Ifc  &  ^  1 

ivereshnply''notin»*'»k«M         -***■-• 

The  great  m*il  —   '  ■»  »__ 

L.M.W.,  and  thir  T 

tbewire)  afliMi  b 

I 
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Thia  llnenu  12  eipteMM  duly  to  Rnglif, 
agsinrtaSruimiDglioiT.  The  &itMt  nm  wu  by  the 
two  limited  m&ilj.  which  ucanpliihed  the  dittonac 
in  2h.  euoUr.  The  fsstest  trun  to  Lirerpool  w&s 
the  9  aju,  whioh  nn  in  fiih.  (uiri  ttlll  doet].  Two 
othar  eipmaet  lan  in  Ah.  6Dm.  and  Sa.  'l.~i]u. 
The  miinJDB  time  u  uov -Ih.  2Iiiiu  ToMuuhwtir 
there  were  bat  two  expreu  trami,  tAking  5h.  nttJ 
6h,  26m,  reapeotivdy.  The  two  Sootoh  eiprtssea 
laft  Bt  9  ijn.  uid  SM  pjn.  and  took  lib.  40^^  nod 
IDh.  eOm.  reipeotivel;,  the  eipre«  time  fiotii 
PiMton  to  Culiile  being  2b.  2i^m.  both  up  end 
down.  Tba  LiTerpool  and  Manoheetec  Mrrice  wan 
fnqoent,  there  bemg  14  truni  euh  way,  of  which 
fiT<  a.a  the  32  milee  in  one  hdur,  and,  we  may  i^ti^l. 
would  do  M>  atill  but  for  the  Cheshiie  Linea  Lv,m 
patitbuL  wbiob  hu  reinlted  in  a  4O111.  UFTioa.  Tlif 
MHlmnd  of  2i  yean  igo  only  eiiited  u  a  lort  nf 
link  betmco  certain  towni  in  the  Midlandi,  uad 
the  other  Irnnk  linai.  They  were  too  nQfortcii^iti' 
iBth^niproaohtoall'their  big  town*.  Shem..ld 
WM  reached  in  a  most  ciraaitoua  manner  viil 
Hubro',  BitnuDEhain  lii  Haltley.  Nottingli^iu 
lay  on  a  branch  from  Derby;  Northampton  on  n 
branch  from  Bedford ;  London  waa  reached  v  i  ~ 
Hitehin,  over  the  GJi.,  a  ronte,  by  the  way.  tn 
mUe*  ihorter  than  the  preunt  one.  Worci'titf 
waa  in  complete  poueuion  of  the  G.W.R.  \b 
Bradford  la;  on  a  branch  from  Shipley ;  itill,  vit 
■U  theaediiadTaotagee   the  Midland  kept  a  j;ou 

Tha  eipreaiea  ran  the  ST  milea  to  Leieeitei  froi 
""'"" "'n  2h.  16m.,  inoloding  5m.  at  Bedfori 


K-'aCroaa  ii 
dtbbiB 


byth 


day.  The  ezpreM  time  between  Leedi  and  ShefKeld 
waa  Ih,  nhn.  oomnared  with  BOm.  at  proiant. 

From  Leeda  to  Derby,  111.  55m.,  the  lame  aa  n. 
and  Laedi  to  London  6h.  60m.  lib.  2£di.  e<i 
UMaorar.thia  train  en  joyed  the  diiUnctioD  of  bt' 
the  only  thiid-clasa  eipreaa  in  the  conntry. 

The  6J4 Jt.  haa  perhapa  made  tha  moit  progi 
of  any  line.    In  1861  there  were  flic  eipreaaea  t. 
way  between  Londoa  and  Peterboroogh,  the  u 
taken  being  Ih.  Wm.,  and  from  London  to  Hibil 
40m.     At  preaent  there  are  42  eipreaa  commmn 
tiona  between  London  and  the  North,  the  li 
between  London  and  Peterborongh  in  aevera]  ca 
being  88m.,  and  from  Grantham  to  London,  1 
mUeB.inllB  minntea,  thia  laat  beinf  Uic  fatttst 
train  in  the  world.    The  S  ajn.  Sootcbman  touk 
6b.  6m.  to  York  (ria  Knottingley  inttead  of  Belbyj, 
2h.  10m.  York  to  Newcaatla,    with  four   atons, 
lh..60m.  from  Newcaatle   to   Berwick,  and    ifh. 
thence  to   Bdinbnrgb,  ■  the  whole  journey  tak'"  ' 
lib- aa  compared  with  8h.  66m.  now. 

There  is  not  much  to  aay  with  respect  to 
other  linea,  aa  they  so  mnch  depended  on  the  trii 
from  ^oodon.  As  tbe  Utter  were  accelerate'^ 
were  the  trains  on  the  N.B.H,  L.Y.R^ 
H.S.  and  L-  the  N.B.B.,  G.  and  fi.W.R.,  and 
CaI.B. 

Of  all  these.  perbaf»,  the  N.B.R.,  with  its  ' 
monopoly,  has  remained  tbe  moat  alationn 
traina  from  other  linea  certainly  abow  an  imprc 
1.  i-.i.   ;. _    ■— ins  are,  in  very  manj' 


r  band,  thia 


On  lk»  othc 

the  firatTl  believe,"  w'd^cle  n 
of  their  Btcok  with  an  efBcien 
their  atations  are  handaomi 


_  Inereaaed  apced  is,  of  coarae, 


id  well-appointed. 


>rofoc 


3  long  aa  tbe  Beat  Coaat  it.,^ 
Berwick  to  Hull  is  at  their  mercy,  they  will  slop 
where  tbey  are. 

On  the  whole,  then,  we  may  Bay  that  no  train  i 
to-dvr  runa  at  a  very  mueh  higher  ipeed  than  lij 
theO.W.G.SOp.m.a  quarter ot  a  ceotory ago,ortl 
Qreat  Britain  to  Didcot  cvenSS  yeara  ago  ;  buui 
apeed  is  maintained  for  longer  distanceaand  uiiiJt 
a«fer  conditiooa.        John  T.  Lawrance,  B_A. 


OYLIHDSB    ESOATEKBNT. 


leaving  theinaideof  oyiioder,  and  have 
qoently  eierciaed  in  mind  and  body  to  remedy  ibi 
defect;  but  have  generally  aucoeeded  by  i-oiii 
maana  to  affect  the  objeot,  alUioogfa,  in  moatcii.hL'b 
Ithaa  been  rather  by  empirical  alterationa  than  h' 
•iMDd  reaaoning.  Ihave  one  in  band  at  pri'^fu 
wUdi  aeema  to  defy  effurta  to  cure  ;  it  will  go  Uis 
pvbap^  two  or  three  daya  and  then  slop.  V:  {mi 
ezamination  I  find  the  tooth  of  'eoape  wheel  aluu 
hatf-wmr  oat  of  cylinder  and  a  ahake  u 
Um  au^taat  atarta  it.  The  motion,  when 
lafalf,  ia  Teiy  goBd ;  the  cylinder  wdl^ai  ted, 
ptrafi  ataJcht,  Mod  flt,  and-ahake  rights  iewil 
MMaUllfU,b<iUaMbMaf  aTarything.  Tried 
II  <■■  4m^  an  tm\  —-—'—*  'acape  teeth, 
*  ■       Ua^wdlwIUidi  emiU  tMt,l>ow- 

'  te  too  (Teat 


^d  are.  tronbled  with  atoppera  of  thia  kind,  and  it 

.,._.!_.  .L, .  ^1^  „f  aomeonr 

i  on  thia  defeat,  ani 
I>atnt  Oliok. 

FIAirOVOBTB  -  TUn — TO    ]CA,OHIira. 

[2&;li)l'.] — Abodt  eigh'   yeara  ago  thia  anbjeet 
ontared  in  "Ours."     \Jtie  of  tha  oorreapondenta 

luded  his  letter  with  the  remark  ti 


.  .  appliance  being  a  fiitors  ^  the 

piinu.  Shice  then  aix  inventions  have  been  made 
— lhre['  in  England,  two  in  Germany,  and  one  in 
l!i'!)jiiim ;  but  all  are  an  intflmal  part  of  the  plane, 
nnd  Ihiiiefore  do  not  much  benefit  thia  generation, 
st  l<"nu^  not  thoaa  wbo  have  a^ood  piano  bat  minus 
[li^t  tuning  arrangament  in  it.  The  idea  of  oor 
tnrrea;Kjnclent,  whose  name  I  regret  I  have  for- 
gotten, ii  the  moat  practical  one,  and,  adapting 
thi^  idea,  I  have  been  able  to  invent  a  tuning 


KO,Kl'' 

knd» 


piircd  with  tha  ordinary  toning  hammer,  and  a 
t'f  the  liandla  acting  on  oogwbeel  oansea  the 
n;;  pin  to  move  one-tbird  <Hi]y.  Thia  ia  a 
t  i:;kin,  when  we  consider  how  tight  the  pins 
lu  -lime  of  the  new  pianoa ;  ao  much  ao  that  a 

g  tnner  ia  obliged  to  nae  aometimea  two 

urn  them  ;  and.  when  the  pin  does  move, 
._  too  much,  and  the  same  takes  place  in 
1^  it  back  again;  it  is  then  only  by  chanee 
110  can  get  the  pitclt  of  tbe  note  oorreotly. 
htrefore,  almost  impoaaible  for  beginnera  or 
iir  tnnera  to  tuaa  with  the  ordinary  tuning 
i.r.  Kig.  1  will  give  an  idea  uf  my  aciange- 
a  inaartod  betw(  ~    '■" "   '   "" '""  '" 


Having  pat  it  to  a  practical  tot,  and  fbnnd  it 
iin'<»«re^  wa  hare  seonred  the  patent  for  it, 

J.  H.  Sohnoht. 

BBFLBCTOBfl  v.  BBFBAOTOBS. 

rj."j;i7il.]— With  reapeot  to"Pen-y-Tan'B"  letter 
■2'A:,7.  page  436,  I  can  fully  endorse  all  he  aaya 
with  rrgud  to  ailver^n-glaas  rsflectora,  ao  far  aa 
regards  the  Gregorian  telesoope.  Some  vears  ago 
1  constnuted  one,  and  have  aplendid  definition 
"  apeonla  of  metal ;  bat,  thinking  I 


might  obtain  mora  light  if  the  small  speoola  was 
glass  ailTand,  I  ground  aavertl  and  teated  them 
befoie  a&Ttrini,  when  the  definition  waa  almply 
perfeot,  tnlb  a*  aoon  aa  ailrered  baoame  qnita  u««- 


leaa,  and  only  gave  a  blurred  image.  Thia  I  have 
eiparienoed  for  the  laat  tweivemontlia,  and  have 
gronnd  over  SO  small  mirrora  with  the  aama  lesnlt. 
and  in  aome  caaea  have  ailvered  and  reapplied  t» 
the  polisher  aome  of  them  over  60  tinuL  but  with 
no  better  result  after  ailvering.  Thia  I  can  only 
account  for  in  the  ailver  film  altering  tha  figure : 
bnt  peihapa  Hr,  Calver,  Mr.  Liuaoott,  or  other  of 
our  opticJ  frienda  can  come  to  the  reaoae  and  help 
me  and  others  out  of  ooi  difficulty,  and  give  reason 
of  failure.  Alphft. 

8PIBAI.  WBBBLS. 

[25371.1— IP  Fred.  Carre  will  send  hia  addreaa, 
or  advertiae  in  Sale  Colanm,  I  will  forward  him  a 
pair  of  spiral  wheels  eat  in  boxwood  that  J  made 
for  a  model,  and  be  able  to  tell  liim  how  they  are 
cut  to  work  at  any  angle  reqnired. 

a.  8ihi*7. 

73,  Weatminater  Bridge-road,  London,  S.B. 
LATHB    KATTBKB— TSB    KILLISa 


A  bisnd  baa  told  ma  that  tha  illustration  of 
"  spiral  gearing  "  I  referred  to  appeared  in  "  B,  M." 
for  Oct.  16, 1885  ;  and  from  what  ia  there  Mid  of 
tham,  they  seem  specially  suited  for  the  milling 
head.  Their  action  ia  very  amooth  and  noiaeleas, 
and  wall  anited  for  high  speed. 

I  do  not  like  gearing  if  it  can  be  avoided ;  bnt  I 
don't  ace  bow  we  oan  get  over  tbe  difficulty  without 
it.  There  ia,  however,  nothing  to  prevent  the 
milling  apindia  carrying  a  cone  pulley,  aa  well  aa 
the  bevil  or  spiral  wheel,  and  ocoauonally  being 
driven  from  the  overhead ;  bnt  I  admit  it  ia  chiefly 


the 


of  heavy  milling  I  am  thinking. 

I  find  I  have  very  stupidly  been  forgetting ' 
in  millifig  with  the  cntter  on  the  mandrel  .  . 
work  must  advance,  or  be  drawn  np/rom  (Ae  batk 
of  the  lathe.  Hence,  what  I  have  written  abont 
the  strain  on  the  Va  of  bed  has  been  all  wrong, 
and  I  give  up  at  onoe  my  objectioua  to  the  form  of 
milling  table  advocated  by  "  F.  A.  M."  I  am  only 
anrpriaed  he  did  not  aee  my  mistake.  I  atn  very 
glad  to  get  rid  of  what  seemed  to  me  the  nacotily 
for  a  special  Tn'H'ng  head.  The  qnestion  ia — 
Would  the  arrangement  on  tba  front  be  worth 
fitting  up  7  It  oertainly  has  several  cooaiderable 
advantages. 

What  I  bare  written  about  the  vertical  planet 
has  been  made  auch  haah  of  that  it  ia  oaeleaatotry 
and  mend  it.  Of  course,  I  have  nothing  to  dowith 
"Northcott's  polariaing  arm";  what  I  meant  was 
biiplaaing  arm  or  head.  Also,  what  1  advised  the 
amateur  to  get  (2nd  line,  middle  o( ' 
Uble  withT^<-      "   '-■  '      " 


led  underneath 
of  the 

planing  ot  thia  table  in  2nd  paragiaph,  aame 
Dolumn,  what  I  wrote  waa,  that  it  would  be  better 
to  get  a  rough  cut,  taken  over  the  lop,  leat  when 
the  strain  waa  removed  tha  table  would  oaat,  or  be 
found  to  be  in  winding. 

In  mj  sketch  ot  twiat-drUl  abarpening,  I  had 
put  a  note  that  the  dotted  line  waa  the  proper 
angle  at  which  the  drill  should  be  iepreaenl«d,  in- 
tending that  your  engraver  ahoold  mend  my  aketob. 
Aa  it  ia,  the  aketob  ia  misleading  in  mure  than  one 
point,  for  the  inclined  plane  ahown  would  not  suit 
the  atone  aa  ahown.  The  angle  of  the  indinem 
be  suited  to  the  aire  of  atone  ar'  — ■*■ '  — 


[!&3;S.]— AXTKOUUU  my  eoggeationa  are,  of 
courae,  not  to  be  compaied  with  thoae  of  Fred. 
Uarre— witnesa  hia  apparatus  for  grinding  twiat 
drills— yet  1  protest  against  hia  conatituting  him- 
aelf  the  inventor,  to  warn  tbe  raaden  against  all 
at^gestiona  of  mine.  The  otjject,  I  apprehend,  of 
theENQLISH  MeckASIC,  is  to  enable  all  lovera 
of  mechanical  work  to  bring  forward  for  mutual 
benefit  any  and  every  form  of  machine  or  ap- 
pamtua  which  may  appear  to  the  deaigner  or  writer 
Co  be  worth  oonaideration,  either  as  a  novelty,  an 
improvement,  or  an  adaptation. 

It  ia  for  *ny  particular  reader  to  conaider  whether 
auch  deaign  may  best  aerve  his  purpose,  or  whether 
that  purpose  were  atill  better  aerved  by  some  other 
arrangement.  A  front  alide-lalhe  may  oommend 
itself  to  one,  while  to  another  it  may  appear  a 
naeleaa  or  undesirable  complication.  "  P.  A.  M.'s  " 
plan  of  grinding  drills  may  be  preferable  to  Fred. 
{^rre'a,  or  it  may  not;  bnt  the  BnglIsH  Hb- 
CHAMC  would  fail  of  ita  purpose  if  nothing  waa 
permitted  in  ita  columna  to  which  F.  Carre  bad  not 
first  affiled  hia  ■'imprimatur."  "  F.  A.  M."  approves 
tbe  vertical  plan  aa  aacb,  and  we  have  no  better 
mechanic  perfaapa  in  our  pagea  ;  but  if  he  did  not, 
he  would  not  take  upon  himself  to  warn  all  readers 
ag^inat  it  because  of  the  source  whence  it  ori- 
ginated—Itdid  not  ao  originate  all  the  same  J 

The  limit  of  iti  oapabilities  was  fairly  atttod. 
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and  a  WM  in  no  Wky  thmit  npon  the  render  u  a 
modal  pluier,  or  u  the  belt  planir,  but  only  Ba  a 
Very  lunple  one,  ee^j  ot  oDEutrnCtionf  iTheap  (the 
.£6  voa not m; fivnre,  BaiCl  wonld probahlv fFuHice), 
nnd  within  certain  limitB  satinfiotory.  U  F.  Cmre'g 
it  better,  well  and  good.  It  hni  prooitely  the  siune 
qaolifioatioii — viz.,  that  ibirill  do  such  work  ba  it 
u'loited  for:  but  I  Buppos?  nnyono  capable  of  ob- 
tuning  a  real  planing  maabine  wonld  dcipiio  it  as 
a  mere  unateur'a  toy,     1  am  prenariDg  for   pub- 


which. 


prenanng 
a  desoriptlon  ofa  BCiew-oatting 
'  0  the  best  o[  my  belief,  will 


eicite  Tery  wide  iaterest,  and  which 
Dovet.  I  havf>  also  on  the  cnrda  a  soiewing 
'(trsTening)  chnak,  also,  I  believe,  quite  new  and 
«fleetire,  nod  in  spite  of  F.  Carre  b  consanhip,  I 
Tenture  to  think  that  both  are  well  worth  the 
Attention  of  the  icaderB,  and  itwill  rest  with  them 
whether  or  not  they  like  to  parchaxe  them;  as  to 
matinit,  it  will  be  put  ont  of  their  power  by  patent. 
Why  «noiild  anyone  tnppreBg  information  becansc 
BomeoDc  else  disapproves?  Even  F.  C.'s  twist- 
■drill  grincier  wonld  be  received  with  a  smile  in  the 
■workshop  where  aueb  drilla  are  made ;  bnt,  like  the 
TertioaJ  planer,  it  may  answer  where  the  real  thing 
-cumot  be  had.  O.  J.  I<. 


[26374.1— I  WAS  pleased  to  see  "VQlcan-a"  re- 
marks, and  tbough  1  ntill  inaline  to  the  split  hcad- 
■toak  plan.  I  see  the  oil  hole  mu>t  be  considered.  I 
feel  an  objection  to  the  long  beating  "  Vnlcan  " 
show*,  and  this  wm  the  very  thing  my  aketch  was 
planned  bo  avoid.  Before  the  diBCnnaion  on  Fric- 
tion, I  ahonld  have  made  my  mundrel  neck  lin. 
diam.  and  Uin.  long;  bnt  now  I  ehonld  make  it 
about  Uin.  diam.  and  ^in.  long,  ami  eipect  it  lo 
ran  aa  easilv  and  he  much  more  rigid. 

I  have  a  Korthcott  arm  planer  (fully  described 
onpagea  26  and  S5  of  AnaitnT  Miehanirt  for 
IBSo),  so  alio  has  a  friend  ol  mine,  and  we  tind  it 
Tery  troublesome  to  fix  nji :  mine  bIbo  oost  about 
^10,  the  top  of  planer  head  beinc  turned  (an  awk- 
ward job),  and  a  planing  table  and  vice  fitting  upon 
saddle  slide  to  teJce  work.  The  "  O.  J.  L."  vertical 
planer  would,  in  mv  opinion,  coat  little  more  than 
half  the  other,  and  "be  much  more  quickly  set  up. 
It  might  have  a  tool  box  which  would  raise  the 
point  of  the  tool  an  itieb  or  two  to  enable  work  of 
7in.  long  to  be  planed  without  removing  the  gap 
piece.  With  this  vertiosl  planer  there  is  no  chance 
of  wearing  Ihciathc-bed  unevenly  nor  Me  fiact  »An/l 
(now  I  have  one  fitted  I  don't  like  using  my  arm 
arrangement).  If  power  ia  reqaiced,  it  would  be 
very  easy  to  drive  it  from  the  bsck-geaT  shaft. 
Altogether,  contidoring  how  oonvenient  it  would 
he  for  milling  with  strong  drill  spindle  and  straight 
lino  work,  Ins.,  I  wieb  somoono  would  take  my 
planer  and  give  me  one  of  these  instead. 

I  was  very  mTieh  pleased  to  see  the  section  of  th 
Robinson  hot-air  engine.  Can  "Glatton"  tell  u 
any  more  abont  it '!  Will  it  bum  out  ?  How  doe 
that  governor  act,  and  is  it  aenaitive  ?  Are  casting 
to  ba  liad  ?  Bnt  probably  it  is  beyond  the  power 
at  an  amateur  with  only  a  &in.  lathe  '/  Where  can 
F.  Jenkins'  lecture  lie  obtained  ?  V,  A. 


i 25376.1— The  small  vertical  planer  proposed  by 
.  K.  P?'  would  be  very  useful  for  email  articler 
and  it  is  hardly  fair  to  compare  its  cost  at  £' 
acoording  to  "  P.  A.  M.,"  rcdueed  t«  £4  b 
"  O.  K.  P."  if  pnrohoied  from  an  engineer,  witl 
the  coat  of  the  competing  pinner  of  Air.  V.  Carre 
which  is  to  be  mainly  home  made.  I  shonld  sa 
that '-  O.  K.  P.'s  "  planer  could  be  made  with  hal 
the  labour  and  at  much  less  cost  than  the  other. 
The  handineas  of  this  planer  must  bo  great,  and 
^to-rfgidity  has,  1  understand,  been  suffioiently 
tested  fur  the  work  it  can  perform ;  and  the  fai' 
of  the  cutter  heing  ready  for  work  in  the  slide 
rest  is  a  great  advantage.  In  Mr.  V.  Carre's 
planer  the  rest  has  to  be  taken  ol!  the  lathe-bed 
and  fixed  vertically  to  Che  arm,  which  is  rathi 
heavy  work.  Utiii,  this  contrivance  does  for  both 
large  and  small  work,  and  in  multitude  of  tools 
there  ia  no  end,  so  that  altogether  it  is  preferable. 
I  hope  before  long  lo  send  you  particnlars  of  one  I 
made  a  vear  ago,  which  does  good  work  up  to  12in. 
with  a  struke  of  ;io  to  t;ii  a  minute.  U.  A. 


ABTIFIOIAX   LIOHI. 

[3537fi.]— It  feems  tci  me  that  eifort  is  made  i' 
(he  wrong  rlircction  to  increase  the  qnality  an 
qnantity,  and  docrtnse  t)ie  cost  uf  the  abovi 
Too  little  attention  has  been  paid  to  the  fact  thn 
all  the  present  mt^ans  of  lighting  consume  energy 
much  mure  than  eufficicnt  fur  the  light  they  givi 
ont  in  prodticing  heat. 

Before  attempting  to  devise  a  remedy  for  this 
state  of  things  (and  the  degradation  of  energy  is  a 
sad  spectacle),  various  data  must  bo  obtained. 
Those  which  at  present  occur  to  me  as  necessary 


The  standard  sperm  candle;  (b)  the  pentane 
spirit-lamp;  (r)  the  aq.  cent,  of  fusing  pL 

8.  The  same  with  regard  to  the  various  lights  in 
common  use'— oil,  gas.  electric. 

a.  Whether  the  proportioni  vary  with  the  aiie 

'.  any  given  light  under  identical  conditiuns. 

To  one  who  would  give  us  snch  data  thanks 
wotdd  he  due.  B.  B. 

AFSBTTTSB  OF  TEIiBSOOPBa 

[35377.1— In  reference  to  the  letter  of  "  Pris- 
matiqne,'  Feb.  ISth,  p.  WB,  itmay  be  said  that  it 
--  — ite  impossible  to  determine  mathematically 
is  the  beet  proportion  between  aperture  and 
focal  length.  Such  a  question  ranst  he  left  wholly 
to  the  judgment  of  akiiled  artists  such  as  himself, 

that  a  proportion  of  about  1  to  1»  is,  upon  the 
whole,  the  best.  One  reason,  of  course,  why  the 
proportiun  cannot  approach  to  that  of  a  "heor- 
barrcl"  is  that,  owing  t*i  dispersion  of  light, 
neither  the  colour  nor  spherical  aberrations  can  he 
corrected  sininltanionsly  for  all  rays,  ai;d  as  the 
'ateral  spherical  aberration  for  a  given  focal  length 
norcoses  as  the  cube  of  the  aperture,  we  soon  come 
a  a  value  of  the  latter  beyond  whioh  aberration 
iannot  be  possibly  corrected.  There  appear  aian 
o  he  other  occult  causes  why  nporturo  may  suod 
wcome  too  large — e.g^  in  the  teleneope  which 
'  Prismatique  "  made  fur  me,  against  hia  own  re- 
rummcndationa,  with  3)in.  to  ISin.,  there  is  a  small 
imount  of  glare,  not  traceable  to  aberrations,  which 
iemands  a  bright  object  with  full  aperture,  bnt 
vhieh  disappears  when  we  take  only  Sin.  Of  course, 
nure  light  is  gathered  by  full  aperture  ;  but,  taking 
lII  tilings  together,  purchasers  of  telescopes  may 
"   that  the  proportion  for  —^'-^ 


By  t 


way,  and  to  avoid  the  complicated  n 
and  -,  he  took  what,  at  hU  time,  waa  the  gmtcH 
iini.irni  raiJ  on  record  [said  to  have  been  ton.- 
municated  tn  him  fmm  Iceland,  from  obwrvaum 
with  older  iastruments],  as  bla  atartiog  point,  goiit 
from  this  by  his  increments  of  l-10,00l>th  »»  b<*n 
mentioned;  83  haaptatd  to  be  the  nnmberof  tit 
n. — ;-_  of  ioe  and  213  for  the  boiling  of  water. 

e  way,    like  all    physical    constanlJL  bi! 

h  is  eapahie  of  correction,  and  ha«  been  ii»H 
found  to  be  near  l-fl094th  ;  bnt  with  oqt  very  hnwr' 
fectknowledgcof thecxpanaion  of  racroory in gl»« 
(the  latter  substance  being  very  irregnlar  la  ill 
behaviour  under  heat),  the  error  may  be  as  nail 
the  other  way.  , 

It  may  be  said  that  being  only  an  instrmnentrf 
mere  comparison,  any  conventional  degree  woild 
do:  but  philosophers  like  to  deal  with  qoantilis 
supposed  at  least  to  be  definite,  and  to  have  »<» 
meaning.  Apart  from  purely  Kientifie  ntKBt, 
there  are  many  who  consider  the  degreea  of  Celiiiu 
and  Ilc?anmur  as  too  coarse  without  the  use  of 
fractions,  which  is  to  be  avoided  in  all  but  matlCT 
of  extreme  delicacy  ;  as,  say,  in  the  caae  oi  traere- 
oocdingtho  temperature  of  the  Firth  of  Tsvi! 
ll'Olift.  from  the  surface,  whea  the  moon  ii  fiw 
days  old,  and  stocks  at  3J  per  centT  in  the  hope*  d 
gaining  endowment  from  some  aasociation  or  oUttt 
--  "  go  and  try  to  find  out  Bomething." 


.o  think  C.ahowimm 

scientific  culture  than  P..  just  as  a  sprinklinj  jf 
French,  or  at  least  a  few  English  vrords  ipelt  mac- 
what  Prenchwise  and  written  in  itahcc.  gi"  i 
finished  and  elegant  appearance  to  a  letter.  Fnallr, 
to  give  authority  to  my  statcmcnta,  I  will,  hit 
sonic  of  your  excellent  oorrespondenta,  ihaT>r 
credentials;  but  in  case  I  mayliave  made  eqaaH} 
excellent  errurs,  I  will,  na  a  cautions  Seotehnuii. 
content  my«clf  with  a  humbler  order  of  mcrik 
and  sign  myself- 

1.10000th  cioBB 


atteutiun  to  si 


of  the 


L    this 


',  the 


■'ahrcnheit'a  scale.  As  quoted  {i^aH)  Oanot 
dsuracs  this  alsolute  lero  to  he  the  temperature 
iroduced  by  amixlurc  of  ec[nal  parts  of  snow  and 
nnriate  of  ammonia.  Now,  moat  of  us  find  thin 
nixture  more  frigorific  than  .the  more  common  one 
if  snow  and  common  salt,  while  the  latter  produces 
L   cold   {according  to  circumstances  J  neaclif  T  P. 

*20'C.oc— 4F.   But  while  judging  by  simple  eipc- 
TUBTif.  (luTKit.  ;•  evidently  "  out  of  it,   yonr  learned 
'dear  old    " " 


Williai 


1    friend"   Prof.    Job 


tudied  in  benighted 


ips  anj-thing  that  can  he  said  by  an  Old- World 
.udcnt,  especially  by  one  the'  ■'■'-'  ■  •■  • 
Scotland,  will  weigh  little 
advanced  science  of  the  effulgent  Weat ;  but  I  may 
he  alluwed  to  sUte  that  irar  "dear  old  frien.i*' 
taught  us,  not  as  a  speculation,  but  as  an  old  and 
uommonly  known  fact,  even  in  this  dull  region, 
that  while  the  freeiing  and  boiling  poiuts  of  water 
by  Fahrenheit's  scale  were  (so  far  an  numbers  go) 
chance  aSairs,  the  degrees  themselves  were  definite 
quantities  relative  to  the  cxpanaion  of  the  mercnry 

perly  had  looked  about  fur  some  easily  remembered 
and  easily  manipnlatod  fraction  of  the  total  amount 
ot  the  mercury  aa  his  unit,  instead  of  taking  some 

turely  arbitrary  interval  hptween  tho  ftoeiing  and 
oiling  temperatures  of  Kime  iluid  with  which  the 
instrument  might  be  used,  and  then  dividing  that 
aluo  iu  an  arbitrary  manner  into  1 00,  KU,  or  any  other 
cimventional  number  of  parts  that  might  strike 
his  fancy.  So  doubt  he  found  the  freeiing  and 
boiling  points  of  wa'  .... 

^uring  tl     . 

itionally  considered  them  as  entirely 
outside  the  instrument,  so  lo  speak,  just  as  no 
astronomer  would  take  the  distance  fietifeen  two 
stars  at  random  (or  let  them  even  bo  conspicuous 
ones),  and  dividing  that  into  100,  or  i»7,or  whatever 
number  he  liked  best,  use  that  as  the  division  scale 
uf  hie  circle.  The  number  he  chose  as  his  nnit 
was  what  we  would  coll  a  true  decimal  one,  being 
the  l-10,000th  part  of  the  total  volume  of  the  mer- 
cury at  the  melting  point  of  tho  ice  ;  or,  what  is  tho 
same,  the  weight  o£  mercury  filling  one  degree  of 
tho  tube  equalling  I-li>.i)UOth  part  uf  the  whole 
mercury  both  in  bulb  and  tube.  Of  course,  athermo- 
meter  being  merely  an  liihtrunicnt  of  comparison, 
it  mast  needs  have  some  comparative  mark  relative 
to  some  assumed  standard  temperature,  and  the 
melting  point  of  ice  being  a  convoment  one, 
he  used  that  as  his  datum  ff  comparison,  bnt  not 
of  division ;  for  to  divide,  you  must  have  at  least 
two  points.  His  reaaim  for  making  his  lerowhero 
it  is,  ia  well  enungh  known  here  at  Jeast^  and  needs 
no  speculative  investigations  at  this  time  of  day 
by  imaginative  and  ingenious  profeasors;  forwitb 
common  lense,  wishing  his  scale  to  read  all  one 


BLOWPIFB  AHAX7SI8. 

i;2."i373.]-PEltHAp.s,  as  this  aabject  » 


-.f  yo._-       . 
come  general  vici 

r  epistulary  oolDmni,ifr 
>[D(iing  lu  Uicm  a  reply  to  query  5i482D,  p.  £0J. 

Though  very  far  frum  worked  out,  and  iirfwi 
ycarcely  as  yet  properly  inaugnratod — in  con*- 
quence  of  the  natural  disinclinatiun  of  cbeuBO. 
with  heaps  uf  work  on  their  bands,  to  ondcrUi! 
fresh  labours  in  a  new  branch  of  their  mtU 
science — there  can  bu  no  doubt  that  blowjopr 
aiialysis,  as  now  laid  before  students,  '-  "" 

is  simply  and  really  chi 


«  hitherto  ittainsl 


.y  therefore  he  fairly   and   property  l«ii 

drous   Analysis."      I    trust    before  liM  "^ 

contribute  to  the  "  E.M."  some    further  prouSo/ 


:  »£  pore  phosphin: 


.utable — will    have 


:tion,  supplied  by  thi 
aciu  as  a  reagent. 

Although  Bomeof  its  results  may  seem  atpreitV 
to  run  counter  to  those  of  nni^ysis  "in  tlw»K 
way,"  the  youngest  student  of  natural  philoiuplij 

..«.  ,.>,..  i„i.  unly  grasped  and  appreoisled  ih 

Kature'a  laws    nre    absulDt<  ui 

led     that    real  H- 

.„„ , ^_._  of  the  twoliBH^ 

research  (for  fin»l  Uuth)  ia  impossible;  and  lb: 
the  seeming  divergence  is  m  reality  doe  tolii 
difierent  method  of  routine  (or  ruutino  of  mcih^) 
for  arrival  at  the  some  goal. 

This  conclueion  is,  of  coume,  made  asiUBiitI 
that  tho  empirical  _/ac(i  on  both  sides — oratla*; 
tho  mure  important — have  been  proved  bevan 
reasonable  duubt;  and  this,  aa  n-gards  the  «• 
facta  brought  forward  in  anhydrous  analysis,  bi 
been  allowed  by  some  of  the  first  English  pbyu^ 
and  chemists  uuw  or  lately  living — ei-  * 
Lnoajiian  Professor  of  Matheuiatica  at  CamhrA'- 
the  Chemical  Prufessoc  "f  University  Ckjllegr-M" 
Fnife'^eor  of  Physics, Royal  School  of  Minc^:« 
late  Professor  of  Mineralogy  at  Cambridrr,  ti" 
well-known  distinguish c<l  analyst,  Mr.  J.  ^ 
Wanklyn;  the  celebrated  discoverer  of  Lhaliip 
and  the  radiometer,  and  otheis.  Abroad.  IJ> 
chief  of  the  novel  facts  in  anhydrous  analysis^" 
been  admitted  by  such  autburitiea  as  the-  caLiu:^ 
Prufoisur  of  Freiberg   University,   the  Piolvw 

of  Metallotgy  in  their --'-'"-  = =-  -  -'"-'- 

and  the  Profit 
College,  America. 

Assuming,  therefi>Te,  that  the   ; 
faeti  uf  anhydrous  analysis— the  pr 


.  cheiain^ 
.  they  mail  f*r 


.   for 


anhydrsus  salts — arc  (. .. 

susceptible  uf  expression  inmalhemu 

although   the  powerful    aid  of   mathematics  ka 

hitherto  been  withheld  from  them,  1  wonld  wka 

it  ia  a  fair  mode  of  Bcientifio    inquiry  lo  ?Be«'' 

these  results  as  "  paradoxical,"  because  aoch  fcc*^ 

would  probably  differ  widely  from   those  of 


^e  wet  way,"  and  Umaft] 
TboBs  who  nuV' 


iiiiatlV> 
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th*  bsnefit  of  a  queriit  who  •cemed  likdj  to  be 
milled  bv  a.  vell-mauit  ■nggeMion.  Should  the 
detul*  irhiiih  I  give  eliewhere  in  coonMition  witii 
th«  Sttins  of  brakes  ta  luge  coila  (th»t  ia  to  lay, 
aoil«hBTmg;ai^ccor«>),bemgnfficieDttoflD>bleMr. 
Broiru  to  appl;  b  plalinum  hre>k  to  hi*  own  Sin. 
ipuk  coil,  1  ahull  be  hupp;  to  conect  uaj  point 
vhioh  remaina  ouexplnined  ;  and  if  be  wiU  acaept 
tiie  oSering,  I  will  place  at  hiadiapoaal  a  apring  pro- 
perl]-  prepared  for  bia  purpoae.  The  important 
pole-piece  upon  the  care  ia  not  mentioaed 
by  Mr.  Gordon  in  hia  lengthy  and  elaborate 
ftteoont  of  the  Apps  induction  coil,  nor 
eui  any  reference  to  the  attachment  be  found  in 
the  inventor's  patent  apecification.  The  action  of 
the  break  may,  however,  be  gathered  from  Dr. 
FergUMon'a  well-known  and  naefnl  little  Ireatiaf 
npon  "Electricity,"  in  whioh  a  iketoh  of  one  of 
Iddd'a  coila  ia  shown.  In  Ladd'acoila  the  hammer 
or  vibrator  was  eiceedingly  amall,  and  waa  arranged 
to  work  upon  the  edge  of  the  core.  The  Appa 
break  aeema  to  be  ao  outgrowth  of  this  earlier 
fotm,  and  ia  sn  immenae  improvement  upon  it. 
I  nuy  here  remark  that  many,  if  not  most,  of  the 
eioellent  eoila  which  were  conatrncted  by  Hr. 
Ladd  have  gradual];  broken  down  and  become 
naeleiB,  owing  to  tbe  action  of  the  generated  ozone 
upon  the  guttapercha  tiasoe  with  which  they  were 
inaulated.  The  same  remark  appliea  to  the  famous 
ioitrnments  made  by  Ruhmkxirlf.  Apropoa  of 
Mr.  Brown'a  analyais  of  the  comparative  cmcicncy 
of  varioaa  coils,  I  think  I  ma^  head  the  list  with 
my  own  last  attempt  at  coil-building.  A  little  coil 
which  I  lately  made  for  a  friend  givea  from  4^10 


re  only  7in.  in  length.— Ebkbbt  BA[ 
[5B623.]— Iiidnotlon  OoiL— Before  recording 
the  vaiiouB  eiperimenta  suggeeted  b)'  Heaars. 
Bangh,  Brown,  and  Ward  to  enable  me  to  get  ray 
eoil  to  work  properly,  I  wiih  to  thank  them  for 
their  ^reat  kiadneaa  and  the  interest  that  they  hare 
taken  in  the  matter.  I  first  conatmatad  an  anto- 
matio  merenry  break,  worked  by  a  amall  bichromate 
battery,  ai  I  foond  1  oonld  not  make  and  break 
omtaot  fast  enough  bv  hand.  The  xetolta  obtained 
were  oertainly  much  better,  sparks  being  produced 
with  two  Bonsen  eells,  l^in,  long:  after  a  abort 
period,  however,  the  mercury  formed  into  globulea. 
and  tke  break  did  not  givo  aatiafaotion.  Next  I 
wound  on  the  new  primary,  as  recommended  by  If  r. 
Baugh,  of  two  layers  Ho.  14  cotton-covered  copper 
wire,  which  I  happened  to  have  by  me,  then  Mr. 
Waid'a  inatroction  of  only  winding  it  on  IDin.  of 
tlie  oore  ;  these  two  featurea  seem  to  have  made  a 
very  great  improvement.  (Will  Mr.  Brown  please 
note  tie  following  ?)  Theordinary  contactbreaker, 
wbloh  I  could  not  get  before  to  work  satiaf  aclorily, 
now  worked  with  continued  ateadinei*,  and  gave 
t«anllj  quite  equal  to  mercury  break.  I  auppoae 
tltia  to  be  on  aocount  of  -the  core  projecting  aome 
diiUnoe  beyond  primary ;  of  conrae,  this  may  not 
be  the  cause  of  Hr.  Brown'a  break  not  working 
proptrly.  Sparks  now  obtained  were  as  follows, 
with  h^  oondenaer,  vhich  appeared  sufScient : — 
One  pint  Bnnsea  cell,  IJin. ;  two  ditto,  2)in.,  and 
oaoauopally  Sin. ;  after  this  the  three  remaining  pint 
oalls  were  connected,  and,  (o  my  aurpr  ise,  I  cooldiiot 
cbtkin  more  than  2liQj  although  every  oonneetion 
waa  perfectly  clean  and  bright ;  the  aolutions  nied 
ware  all  ont  of  the  aame  bottle.  Bach  cell  waa 
ntit  aeparately  teated,  when  I  found  that  only  two 
gave  a  proper  anirent ;  in  fact,  either  of  the  first 
two  used  would  give  a  better  resolt  than  the  other 
Ihiee  together.  The  porana  celts  were  teated  by 
pottins  Uiem  in  the  place  of  the  other  two.  and  the 
{■alt  ducovered.  I  have  since  received  three  new 
OnaafRHn  another  London  tirm,  and,  strange  ^aay, 
KOt  with  any  better  result;  therefore,  the  coU  has  not 
been  properly  teated  beyond  two  cells.  Can  anyone 
axpUln  the  fault  of  porous  cells,  and  if  they  can  be 
rectified?  (Carbona  all  teated  and  perfect.)  Ur, 
Ward  very  clearly  givea  dimensions  of  length  of 
primary  in  proportion  to  diameter,  also  ebonite 
tube  and  Eecondary ;  but  what  rnle  ia  there  for 
deciding  diameter  cf  oore,  site  wire,  and  ntunbcr 
of  layers  for  primary,  also  diameter  of  ebonite  diaoa 
for  coils,  togive,aay,from4in.  to  lOij.apark?  He 
aaya  that  cure  should  have  a  projection  of  iia,  for 
contact  breaker.  Doss  he  mean  beyond  primary 
wire,  or  tube  ?  Should  core  project  bejond  primary 
at  other  end  ?  In  building  akeleton  is  it  neceeesry 
to  UK  ehellac  varnish  to  fasten  washers  t<i  discs 
and  tube.  I  now  intend  conitructing-a  coil  to  give 
sparks  from  Sin.  to  lOin.  long,  and  should  feci 
obliged  by  dimensiona  of  varioua  parts,  quantity 
and  size  of  wirea  required.  Would  j'^in.  be  thick 
enough  for  ebonite  tube,  and  wonld  tbicknesB  of 
waahers  for  skeleton  be  right  '  *  ...  -  - 
notice  that  Mr.  Brown,  in 
coila  constructed  for  the 
Hr.  Spottiawoode,  thinks  that  thai 
in  dimenaiona  and  inetdation  aa  compared  with 
amatenr  coils;  but  1  am  under  an  impresaion  that 
when  a  coil  gets  beyond  a  certain  aire  that  for  every 
}ionnd  of  secondary  wire  used  you  cannot  nnder  any 
circumstances  obtain  anything  like,  say,  Jin.  spark  ; 
also,  if  the  wire  in  being  wonnd  into  the  aectioiks 


in  last  week's 


Bometiraea  s^srea  to  side  of  aecUona,  and  takes  Dp 
valoable  apace.— W,  J. 
[5862B.]— Induction  OoU.— The  variona  dimen- 
and  proportions  supcJied  by  Mr.  Panl  Ward 
'  'eek'a  iesne  are  ol  ^eat  valns,  seeing  that 
underalood  to  be  given  upon  the  authority 
of  Mr.  Alfred  Anps,  the  king  of  coil-makers, 
wboae  knowledge  of  the  subject  ia  probably  more 
aiteniive  than  that  of  any  oiier  man  living.  There 
is,  however,  one  point  upon  which  I  should  like  to 
ask  Mr.  Ward  for  a  little  further  information.  1 
notice  that  he  advocataa  the  use  of  a  very  large 
number  of  sections  in  the  aecondajy.  Now,  the 
resnlta  of  a  series  of  careful  experiments  which  I 
made  about  two  years  ago,  with  the  object  of 
learning  the  most  advaatageona  distribution  of  the 
seoondary  wire  in  any  coil,  point  exactly  in  the  op- 
posite direction;  and  although  I  do  not  presume  to 
pnt  forward  my  own  humble  results  aa  anthorita- 
tive,  I  have  practical  proof  of  their  reliability  in 
connection  with  the  conatruction  of  coila  giving  up 
to  Bin.  of  apart  I  have  found  that  down  to  a  cer- 
tain point,  when  the  minimnm  of  efficient  insula- 
tion IS  approached,  both  the  length  and  the  quality 
of  the  spark  are  improved  by  redueiuo  the  number 
of  comportments;  and  if  the  aeconaary  wire  ia 
spcoi^ly  prepared  (for  example,  by  covering 
it  with  three  or  more  coatings  of  pure  ailk), 
the  central  sectiona  of  the  coil,  where  the 
tension    ia    least,    may    oaoh    be    made   upwardi 


rsSW!.]— Bi«M  P«ondl»»'— To  J.H.B.- 
I  im  muoii  obliged  to  yoo  for  your  ^  inwci. 
mine.  Will  yon  kiodly  send  me  a  good  rmp.  b 
bearings,  regidle*  of  ooat.  as  that  "^~^» 
me;  l™notmyown  maater  at  pri»ant^  and  hs- 
to  iuke  a  good  bearing.  What  «rt.  of  land  b 
cores?  WiB  aame  s«  fopiron  do  i"  Also,  a  mulm 
for  yeUow  br«ia  for  binding  nerews  for  eleetnn. 
work.- Mo  CLDBB. 

[oSSgO.l-Boeractliiff  fcnd  Brf-otiM  Mi- 
•eiipB«.-I  thank  "  F.  B.  A.  S."  uid  other,  f^ 
their  kind  replies.  The  telMcope  has  an  ermi 
oomposed  of  two  lenKa,  and  the  eyepiet*  a]«  la. 
twolenaee.  I  do  not  think  the  fault  ocmpliaBl 
of  is  in  the  objeot^laas.  mm  rtriod  it  with  anctkr 
object-glaaa,  md  itlSl  «Te  the  double  m»p. 
It  ia  one  of  Theobald'a  CombuuUon  (io.  i^ 
R.  J.  C.  S. 

[iSeSfi.]— HoohhKTUBn    Cow: 
Mb.  BOT  to  KB.— Annexed  is  cnt 


Under  the* 


the  thickness 
ebonite  partitions  mnit  be  augmented,  and  such 
other  altaratione  must  be  made  in  what  Mr.  Ward 
terms  the  "skeleton"  of  the  inatmment  as  the 
necessities  of  the  case  suggest.  My  strong  imprea- 
aion  has  hitherto  been  that  tbia  use  of  apecially- 
covered  wire  in  a  comparatively  email  number  of 
wide  sections  or  divisions  was  one  of  the  featcres 
of  all  large  coils  of  Mr.  Apps'a  oonatrnctirin. 
Whether  this  is  the  fact  or  not,  1  hsTc  proved  for 
myself ,  and  for  any  readera  of  "Oi 
make  the  eipei" '  """'  """  """ 


rho  will 
..^  that  the  cutting  up  of  the 
6m.  apark  coil,  into  /at  least 


this  instmment  the  safe  minimum  is 

reached.  I  may  add,  for  the  benefit  of  "  W.  J." 
and  othera  that  the  qualitjr  of  the  spark  from  any 
coil  may  be  improved  without  detriment  to  its 
length,  by  using  two  gangea  of  secondary  wire  (say 
86  and  85),  and  by  winding  them  in  regular  alter- 
nation throughout.  The  oompartmenta  containing 
the  finer  gauge  may  be  somewhat  narrower  than 
tbaaeinwhichtheooanergangeiawound.  Itseenu 
hardly  kind,  after  what  Mr.  Ward  baa  said  about 
hia  oonnection  with  the  Polytechnic  coil,  to  inquire 
of  him  wheUier  Uiia  ponderona  pisoe  of  appatatna 
was  not  regarded  by  the  publia  as  a  partial 
failure,  and  whether  it  did  not  eventually  break 
down?  Certainly,  tie  spark  of  Min.  waa  far 
enough  away  from  equalling  in  length  "  the  body 
of  the  secondary."  Perhaps,  now  that  he  ja  to  the 
fore  again  in  these  oolnmns,  our  friend  Mr.  Ward 
will  tell  us  something  more  aboat  his  "Electric 
Valve,"  in  which  many  readers  were  deeply  inter- 
ested. Mr.  J.  Brown  will  find  an  aocount  of 
Apps'B  patent  break  upon  page  876,  of  f^ol.  XXXIX 
of  Uie  "  B.  M^"  where  I  quoted  it  from  Gordon's 
book  ("  A  Physical  Treatise  upon  Klectrioity  ")  in 
answer  to  a  oorreapondent.  In  the  sketch  which 
accompanies  the  deacription,  the  cylindrical  pro- 
jection from  the  core  is  clearly  ahown ;  and  it  is 
upon  the  suitable  adjustment  of  this  attachment, 
in  relation  to  the  magnetic  power  of  the  core,  and 
to  the  aire  and  position  of  Uie  hammer  or  vibrator, 
that  the  sucoessfnl  application  of  the  break  entirely 
depends.  When  all  the  adjustments  are  perfect, 
the  working  of  the  break  will  be  smooth,  and 
nearly  silent,  and  it  will  became  possible  by 
tightoning  the  screw  which  regulates  the  tension 
of  the  spring,  to  reduce,  if  neoaasary,  the  rale 
of  the  vibrations  until  their  number  does  not 
xceed  about  one  hundred  per  minute.  The 
itmoat  power  of  the  coil  will  then  be  readily 
obtained^  and  a  spark  will  generally  follow  each 
lovement  of  the  hammer.  It  is  necessary  to 
lount  the  coil  very  rigidly  upon  the  stand,  and 
the  spring  carrying  the  vibrator  must  be  extremely 
strung  and  elastic.  The  coutact-pointi  must  be 
broad    and   maasive,  and   should  be  cumposad  of 

{are  platinum,  to  prevent  undue  sticking  and 
urning.  Better  reaults  are  got  when  the  iron 
projection  and  the  hammer  are  thrown  slightly  ont 
of  line,  than  when  the  latter  works  upon  the  aiact 
centre  of  the  former ;  and,  in  fact,  the  projeotir- 
mny,  in  small  coils,  be  diapenaed  with  altogeth 
by  causing  the  hammer  to  work  upon  the  edge 
the  cuil,  aa  waa  done  in  Ladd's  coiie.  The  mastery 
of  the  details  of  these  adjustments,  after  I  had 
arrived,  by  alow  stages,  at  the  principle,  eoat  me 
much  time  and  labour;  andinrespectof  thepropac 
atiapc  of  the  pole-piece  or  attachment,  and  the 
correct  tension  of  thp  spring,  I  am  indebted  to 
Ur.  Appa  himaelf  for  somsliintB  which  he  was 
kind  enough  to  give  ma  in  answer  to  mj  inqairiatH 
—Ernest  Bacoh. 


s  of  copper  c,  screwed    dowi 


slate  >.  Holes  are  JriUed  in  the  alats  to  admii  lit 
paasage  of  the  wires  from  the  armatnie.  whid  v 
OOnnected  to  the  extremities  of  the  collactoi  tan 
aa  ahown  at  H.  Gaps  of  about  /ain.  uelcblr 
'  vean  each  bar.— S.  Bottoj;b. 

[58TM.1— ItothBTnaUofcL— A«  "  Ratio  -  wiiba 
»  a  formula  for  oalcnlatintt  w,  I  tnay  state  (kit 
_]y  own  investigations  have  Ted  me  to  find  ax  i 
the  required  kind  which  1  have  never  aaoi  bebn. 
but  which  I  cannot  presume  to  be  original,  lb 
well-known  series  1  -  }  -r  i,  to^  for  the  nia 
of  T.  is  simply  useless  for  calotilauon,  an  aecadB 
rery  alow  convergence.  We  oan,  hnwtt*, 
find  for  tan,~  s  equivalent  seriea,  tliB  aonviiinc 
of  whioh  may  be  made  to  increase  indefinite^bi 
means  of  the  formnla  for  mnltiple  ara.   Tb> 

ttii.~-*x  =  itui.-^(V--l--^-~  ^\  tl""  tangain 

the  latter  case  is  of  ooaraa  imaller  than  iit  tk 
former;  bntthenitii  irrational,  and  if  weutoj 
multiple  than  a  double  are,  it  will  be  !i£i 

rational,  and  therefore  atill  more  nnmuiiff 

able.  My  formula,  not  however  in  ita  most  gtacsa 
form,  ia  the  following  one;  taii.-i  —    =   2  tM.-' 

-j  -  tan.->  . — xrii-  ^y  means  of*; 
tan.~'  -  oan  be  divided  into  two  aeparate  ^t** 
titles,  whose  tangents  are  rational,  and  have  nil! 
fortheir  numeratura.  It  ia  evident  also  thatuB 
of  these  two  quantities  can  themaelves  be  Ht^ 
in  the  same  manner,  and  ah  equivalent  can  ibb^ 
found  for  tan.-'-i-  oonsisting  of  fonr  serais' 
quantities.  This  method  of  diviaion  can  be  csmic 
on  ad  iji^n.  The  tangent  in  each  oasc  will  alnr 
be  a  rational  fraction,  and  (suppoaing  ran  iniep: 
will  always  have  unity  for  the  pumeraVir,  »>" 
^erefore  for  the  saveriil  powers  ■!(  ^■ 
onmerator.  Moreover,  the  greaten-  the  uiDbe 
'    these    qoantitias    the     more    convergeai  t>f 


In  tlu  fmmnlv  ' 
obtain  ^  =  ^  '«'■"'  *   -   *•».-*  i-    K* 
tvi.-i  t  into  two  lapanto  q 
foimnla  and  snbatittitiT- 


-Jtan.-iii.- 
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1  obtain  4-  =  Stan.-! 


oable  for  oaloolatioa.  TBe  formoU  of  Mkobia  m 
^•=  *  tu.-'  i  -  tu.-i  ^  Taking  thii  in 
conjunction  witb  m/own, « 

that   I   bare   not  nffioiei 

mattar  to  bava  found  out  tha  most  piaotioal  Tantlt. 

— Vladiuib. 

[M714.]— Katli«mfttIo»l.— I  know  not  how 
far  the  ongioal  lenM  of  this  word,  genenllir  foT- 
Kottan,  is  reviTod  b;  appljiog  it  to  such  a  pieoe  of 
diaoiplinaiy  toil,  for  duoipline  tike  alone,  u 
oaloiuiting  690  mors  Bgnrei  of  that  ir  ratio  than 
oaa  be  of  oie  for  an]-  ooaoniTable  putpoae.  If  any 
leader  woold  like  to  prove  Sbouka'a  fieoiea,  here 
la  a  mode  by  wbioh  he  oan  atve  at  leut  tbree- 
fonrtba  of  bis  proceH.  The  two  aics  chocen  by 
Maohin,  tan—'  (J)  and  tau-i  (As),  t^fs  each  resolT- 
■ible  into  two  moob  more  easily  reckoned.  Firit, 
U.e_tan-i  (i)  =  S  Un-i  (^)  ^  t«.-i  (^i)  Re- 
dncmg  thOB  onr  largeat  arc  to  about  its  balf,  not 
only  makes  the  terms  oanverge  twice  aa  qnink,  and 
thus  balTes  the  number  of  theni  (or  qnartera  the 
tminber  of  dgures  ueeded)  to  reaab  a  certain  reHuIt^ 
but  in  this  caas  all  the  divisions  baooming  b;  10', 
instead  of  5*,  by  100  instead  of  !6,  tbia  whole 
proccM,  inBlead  of  fioubling  euth  term,  rednoea 
Itself  to  a  Bhiftin;;  of  the  identical  figoie  or  fignrer 
two  places  to  the  right.  All  other  dgorea  than  wc 
begin  with  are  here  dispensed  with,  and  all  com 
pntation  reduced  to  that  of  the  amaJl  arc  tan- 
<,|,),  whose  temiB  dwindle  so  rapidly  that  very  fen 
comparatively  are  needed,  and  the  divisor  &16  re- 
dnoea  itmlf  to  fi  x  lOS,  the  latter  involvinp  no 
more  labour  in  ainglo-lme  division  than  8  itself 

iths  jjasiest  divisor  eieept  2  andS).  Bnt,  soeondly, 
[aohin'a  tan"'  (jU),  wbiob  be  proved  to  be  the 
excess  of  4  t«u-(  (1)  over  tan-l  (1},  is  alH>  the 
difference  between  tan-'  (,J,)  and  tan-'  {Jf) ;  and 
these  two  you  will  find  (tbongh  needing  more  temu) 
vaaUy  eaaier  than  the  single  bnt  very  nnmanuo- 
able  divisor  !39.  In  taoL  as  the  square  of  70  is 
4,900,  the  divisions  by  this  baoome  reduced  t 
catting  oS  two  figure*  and  dividing  by  (fiO  —  1' 
This  divisor  and  (100  ~  1}  are  preoisaly  the  tw 
easiMt  of  two-Ggore  divisors,  and  dividing  in 
■ingle  line  by  either  49  or  99  will  be  found  let 
trouble  than  by  7  X  T  or  by  9  X  II.  We  eomposa 
the  value  of  w  thns :  then  w  =  8!  tan-'  (,;] 
-  16  Un-i  (rf,)  +  4  t«i-i  (i)  -  4  t«i-i  (^).  1 
will  send,  if  j'on  like,  the  whole  oalanlatiou,  in  thie 
method,  of  tne  famoos  S6  decimals  that  poor  Van 
'  Cenlen  got  engraved  on  his  monnment  (having 
probably  oost  him  more  labonr  than  these  707  M 
Shanks).  Every  fignre  used  will  go  into  about 
column  and  a  half  of  "B.  M.,"  1  reckon.  Tl 
very  Snt  terms  of  the  (our  series  give  this  ■{ 

8-340404  040404  040404  040404  040404  040404 

—  G7142  867143  8»7I42  8S714S  86714S  S67143 

—  8]0fi7  961164  IHSMS  OaSBJO  Sg8349  lil4M3 
8-1S2,  ia. 

Eighteen  terms  oomplete  the  86  Ggnrea,  Any 
laivei  number  will  need  half  as  many  terms. — 
B.X.  G. 

[B8TS1.]— UniB  -WhitliiK.-'Thare 
for  him  bnt  to  icrape  every  particle   i 

qnite  dean.    If  he  does  not  know  how 

•tnff  tha  next  time,  and  will  write  again,  I  will  do 
my  beat  to  assist  him;  bnt  he  m—'  —'  —-  ''- 
■ixe  of  the  seilins.  The  beat  way  for  an  unprac- 
tical man  to  tell  the  difference  between  limeand 
whitewash  is  to  damp  it  with  a  sponge  or  brash. 
If  whiting,  it  will  immediately  change  colonr 
uid  wash  oD  ;  but  if  lime  the  water  will  not  at 
first  distDrb  it.  Any  practical  man  can  tall  for 
■ertain  by  the  appearance^^T.  H 

[68735.1— Olronlftr  Hillliir  OntterB.— To 
"  T.  C,"  Bristol.— Will  he  kindly  say  how  he  fixes 
on  feed  tape  or  other  work  to  the  iinder-oatUng 
aide  of  milling  cutters  fixed  on  mandrel  to  lathe 
centres;'  Parcionlars,  with  sketch,  would  greatly 
■saist    many    amatenrs   and   myself,~-80MEBSET 


dwIsE 


[68726.]- OironlU  Oattera.- 1  oonld  no 
yoD  with  any  authority  the  speed  yon  ong 
drivecutters  at  For  my  part,  1  believe  in  dr 
them  slow  enough  that  yon  can  lu  the  teeth,  and 
not  so  fast  that  you  can  no  mora  distingnish  thei 
from  each  other  when  they  rotate.  U  I  am  ni 
dear  enough,  say  so.  I  also  believe  in  few  teeth 
with  strong  faces  instead  of  many  teeth  with  sharp 
•ndi  (see  Figs,  a  and  6).  The  big  teeth  allow  of 
■bwpening  with  emsTy-whesls  on  the  faoe  F     For 


'K  ^•im  with- 

r.;:r.'."«»«,' 

>r4 


frame  from  overhead,  the  tap  being 
,:l(i  iietwaen  oentres.  Yon  do  not  state  whether 
.,u  have  a  vertical  adjustment  indoor  lathe-rest. 
Vlthout  some  means  of  vertioal  adjustment,  Icon- 
Li],rmilliugintlie  lathe  »  very  poor  job  indeed.  Pig. 
th'iTi  an  angnlar  cutter  specially  made  for  catting 
li-  tieth  of  other  cntlera ;  Pig.  2  showsitfcjat 
i.trh  upon  blank  disc  B.  Distance  a  shuuldbe 
'iiml  to  T^  of  diameter  D.  When  all  the  teeth  are 
lit  [ladcutter  hardened,  the  faoe*  or  ends  F  should 


with  an  emery-wheel  with  a  little  clear- 
ance. As  yoD  nan  aee  the  cutting-face  is  in  line 
with  'centre  of  diao,  12  teeth  for  a  l}in.  cutter 
might  to  be  qnite  enongb.  The  work  must  go 
a£»inst  cutter,  just  the  same  as  in  machine  tow  ; 
otherwise  the  teeth  are  apt  to  ride  Over  the  werk, 
3iid  'Umage  is  generally  the  resnlt.-  Another  thing 
tj  !4iiow  the  ^vantage  of  feeding  work  i^;ainst 
diiection  of  rotation  is,  that  by  so  doing,  the 
cutting  edges  only  come  in  contact  with  clean 
nictuT,  wbust  by  feeding  the  work  in  the  same 
dirL'ction  as  rotation  of  natter,  the  teeth  have  to 
cul  through  the  sUn  of  tbe  work,  whleh  is 
li.-inloT,  and  often  oontaiui  sands  from  the  fonndry, 
<ir  f  tich  ^ngs  which  spoil  the  cutter.  I  have  not 
time  to  say  more  now,  and  wish  "  H.  H.D."  would 
write  aoou  again  and  let  me  know  resnlte  of  bis 
>.-x|>priiacntB,  as  1  am  much  interested  in  the  ques- 
tion.—Bblgias. 

[,-|fi736.1— Hot  Pole*  of  Fleld-lOwiiBta.- 
J  <.|iLUte  the  following  explanation  from  Silvanue 
Thuuipeon's  " Dynamo Blectrio Machinery " : — "If 
tlic  uiassas  of  iron  in  the  armature  are  so  disposed 
th^t  as  it  lotatea  the  dietribation  of  the  lines  of 
f  oi>^e  in  the  nanow  field  between  the  aimatun  and 
the  pol»-pieae  is  being  oontinnall;  altered,  then, 
-ven  though  tbo  total  amount  of  magnetism  of  the 
fiplrljutgnet  remains  unchanged,  eddv-ourrents 
n  Cit  nn  In  the  pole-piece  and  will  heat  it. 
^  ~ -1  1--  the  annexed  Figs.  A,  B,  and  C, 
the  effect  of  ■  ptojectiog  tooth. 


BUoh  as  that  of  a  Paoinotti  ring,  in  changing  Ih 
dislribntion  of  the  magnetism  of  the  pole-meoi 
Figs.  D  and  B  (correspondiDg  respectivdy  to  Figi 


ing  tooth,  wher 


ABCDKFwillal 


of  the  tooth 


piece  0 
fact,  V 


jngest  current  fiows  between 

and  is  Bitnat«d  just  below  the  piojeot- 
..jiere  the  magnetism  is  most  intense,  it 

'ard  following  the  tooth.     Fig.  F  ah 

wnao  Docnrs  during  the  final  retreat  -'  "■-  ' 
from  the  pole-piece.  These  oddy-oi 
trate  into  die  interior  of  the  iron,  although  t»  no 
great  depth,  dearly  the  greatest  amount  of  such 
eddy-onrrents  will  be  generated  at  that  part  of  the 
pole-piece  where   the  magnetic  pertarbatlous  are 

•— •■    — •>    -lost    sudden.     A  glance  at  Fia. 

■■  ■lisshonld 

of  the  generating  dynamo.  As  a  mattflr  of 
.^...^  when  any  dynamo  which  baa  hcDied  pole- 
pieoes  (snch  as  the  Oianime)  has  been  mnning  for 
some  tiine  as  a  generator,  this  is  fbnnd  to  be  the 
case.  The  lead&ig  horns  a*  and  c  of  Fig.  G  are 
found  to  be  hot,  whilst  the  following  honu 
&  and  d*  are  found  to  be  «]mpaiatively  oooL 
When  the  dynamo  is  nsad  as  a  motor,  the  reverse  i%, 
found  to  be  the  case  ;  the  leading  horns  a  and  e 
are  cool ;  the  foUowing  horns  b  and  d  ai«  hot.^& 
BOTTONI.  . 

[&8740.]-Duiipn«M  In  BMblTal— u'mora 
paitionlan  had  been  given  as  to  treatment  in  Htd 
attei  Seplambet,  It  would  have  been  easier  to 
advise.  I  should  decidedly  change  them  inta  a 
deiui,  dry  hive,  selecting  the  middh  of  ■  warn  day. 
Keep  out  all  biLmes  not  covered  with  bees,  M^ 
also  any  eontaininj;  dead  bees  or  fermented  food,  I 
Do  this  quickly,  tj£ng  stock  of  the  beta,  foodi  and 
hive  during  the  operation.  Crowd  the  frames  to- 
gether, putting  in  dnauny,  then  cover  with  ou 
pieoe  of  ticking  and  two  folds  of  old  woven  wOcileB 
oarpet,  oi  three  oi  four  folds  of  house  flannel  sold 
by  drapers.  I  should  begin  at  once  to  feed  them 
with  thick  ayrnp  or  candy  prepared  wMi 
"  Cheshire's  solution  of  phenol,"  as  per  direetiona 
sent  with  each  bottle,  and  to  be  obtained  from 
Abbott  Brothers,  Faiilawn,  Sonthall,  London,  tea 
about  Is.  Gd,  post  free.  Ton  had  too  manv  thlnk- 
uesses  of  qnilt,  and  closing  the  boles  in  roof  was  an 
enor.  Open  these,  and  also  the  doorways,  wide, 
so  as  (o  aSow  free  ventilation.  Try  this  and  report 
result  in  a  month. — J.  I.  S- 

a  u.  R."  i 


r68749.]-^Aooiimnl»tor.- 


He  wUl  find  them 


able  in  charging  am 

as  good  as  Bunseni, 

course  to  obtain   a  large  number  of  amptires  yon 

must  have  large  cells.     I   have  often  used  them 

for  charging  with   the  greatest  suooesB.— P.   C, 

Hormiey. 

[68763.]— Teeth  of  WhoeU,- Not  with  stiiot 
accuracy,  but  with  sufficient  approximation  for 
practical  work  on  that  olasa  of  machine.    U  the 


wheels  were  large  in  diamel«r  you  could  have  Icmg 
teeth  and  tme  eycloidal  curves.  Being  small  in 
diameter,  you  most  either  make  the  teeth  vary 
much  underoat,  and  thsTefore  weak  balow  Uie 
pitoh  oinsle,  or  pnt  np  with  a  little  jndgiAg.    The 
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«(00iint  of  judging  will,  however,  bo  to  ilight  that 
I1IH18  bst  a.  praetbed  eye  would  detect  the  error. 
"To  illustiate  my  mo&Ding  I  have  drBwo  a  oaDple  oi 
wheel  teeth  (to  dotted  lines)  to  their  coFreatBhape 
u  obtained  by  rolling  ciicles,  and  uf  proportional 
leogtli.  und  «.  oouple  more  euperimpueed  (full  lines) 
to  ihow  the  extent  of  the  jadging.  The  wheel  ii 
Bnppoacd  to  be  41n4  in  pitch  di&meter  and  to  con- 
tun  ten  teetb  of  i}in.  pitch.  Such  teoth  nould 
work  deeently  at  voriable  centres.  1  may  note 
tht.1  the  wheels  ue  too  ■mall  to  pennit  of  the  use 
of  long  ioTolute  teeth. — J.  H. 

[63T58.]— HooplDKlron  Of  Ilndsra.— In  betid- 
ing iron  of  any  thloknets  into  booiu,  find  the  ilis- 
tance  round,  add  three  tiniea  the  thiokneia  of  iron 
to  the  lengtb,  it  will  then  jiut  reach  round  when 
turned  f  at  hoopa  of  any  size.  For  iron  lin.  thick  add 
Sin_  and  ao  in  proportion  to  an;  other  thickneei. — 
A.B.B. 

J[i87ti6.]— Dental  Ouery.— "  Drgent  ■'  cannot 
bimaelf  a  "  Mechanical  Dentist,  or  anj'  other 
deugTiB.tioii  of  the  kind,  nnleie  he  ia  registered 
andcr  the  Act  41  and  jS  Vict.  c.  33.  and  he  is 
clearly  liable  to  prosecntion,  olthOBgh  he  confines 
his  work  to  aitifieial  teetb  alone.  If  he  does  nut 
think  that  is  dentist's  work,  1  wonder  what  he 
■uppoass  it  to  he  ?  For  his  satisfaction,  hero  are 
theterma  of  the  Act :—"  Prom  and  after  the  !at  of 
Aognst,  1879,  no  penion  wiU  be  entitled 


leof  d 


iental  p: 


,     _..  ., ,  — , --  .-„  Ag  thatht    .  _.„ 

or  qvali/iid  lo  practise  denliilry  onlesB  he  is  re- 
gistered onder  this  Act."  The  italics  ate  put  in 
■o  show  the  wordfl  wherebj  anyone  calling  himself 


— B.  8c, 


Eoaecntion  aa  one  calling  hunself  "snrgeon  dentist ' 
the  same  circnmrtancea.    "Urgent" ' 

Jiave  been  altogether  wrongly  infom 
PlymoHth  (solioitor). 

fS8768,]—l«oojiiotive.— The  aapham  Junction 
■nd  Addison-road  Bflrrica  of  tlie  L.B.  and  S.CB. 
is  worked  by  their  "A"  and  "D"  class  tank 
engiue.  The  "  A  '  dais  is  a  six-wheeled  engine, 
■11  coupled  4ft.  diam, ;  cylinders,  Win.  by  auin. ; 
total  wheel  base,  12ft.;  weigbt  in  working  order, 
M    tons    lOowt.;     heating    sacface,    S06    sq.    ft.; 

Kte  area,  10  b<].  ft. ;  capacity  of  tanks,  5DU  ^als. 
a  fiieboi,  crowned,  ia  anpported  by  the  direct 
.itay  inttsduced  by  P.  Stirling,  G.N.K.,  the  results 
with  which  have  been  very  satisfactory  on  this 
e!ue,  which  bave  a  smaU  dreboi;  but  for  larger 
fireboxes  Hr.  Stroudley  does  not  use  this  stay,  as 
it  canacB  the  tube  plito  to  break  down  at  the  upper 
flange,  aud  produces  cracks  between  the  tube  holes. 
This  class  is  fitted  with  Mr.  Stroudley's  pat 
speed  indicator,  which  he  now  applies  to  all 
engines,  both  goods  and  passenger.  The  oouaump- 
ti<m  of  Abentare  coal  with  traina  averaging  nine 
coaches  is  rather  over  201b.  per  mile.  The  "D" 
class  is  six-wbeeled ;  foor  coupled  wheels  in  front, 
6fe,  fiia.  diam. ;  cylinders,  17ip.  by  94in. ;  weight  in 
workineordcr,  3H  tons  lOcwt.,  of  which  27  tonsare 
onconpled  wheels;  heating  surface,  l,D3fi  sq.  ft.; 
g;ta.ie  area,  15  sq.  ft. ;  capacity  of  tanks,  860  gals. : 
coal  bunker.  3U  cwt. ;  boiler  pressure,  MDlh.  sq.  in. 
The  coneumption  uf  Aberdate  coal  is  16'231b.  pet 
■  mile  with  trains  averaging  7  coaches,  and  n-231b. 
per  mile  with  trains  averaging  13  coaches.  If 
"Toung  Engineer."  wishes  further  information 
on  L.B.  and  S.C.H.  locomotives,  I  am  willing  to 
eupply  it.— M,  R,  1676. 

[68776.]— Oalcinm  Fenulphlde,— I  would 
TBTTmnch  like  to  know  what  "C.  F.  P„"  in  hi 
reply  to  this  qaery,  means  by  "  slaking  lime  wate 
with  an  eimss  of  flowen  of  snlpbnr."— Wu.  JOH. 
GbET,  F.C.S.,  Analytical  Chemist,  Newcastle-or 
Tjne. 

[fi877G.]  —  HTPoohlorite  of  Sodium  anA 
Borax.  —  Perhaps  I  had  better  explain.  On 
making  a  solotion  of  CaOCli,  and  precipitating  the 
calcium  as  carbonate  with  Xa,Co,.  and  then  adding 
the  solution  thus  obtained  to  a  warm  solution  uf 
borax,  on  abundant  white  flocky  precipitate  wai 
formed.-QtJISOKB. 

f  5878').] — Sllveiing  Insandeaceiit  Lamps. 
The  following  ia  the  method  employed  at  South 
Kensington,  which  I  have  nsed  with  good  result) 
— Prepare  two  solutionsr  1.  Nitrate  of  silver 
dissolved  in  distilled  water,  and  ammunia  added 
the  solution  till  the  precipitate  first  thrown  dov 
ia  almost  entirely  redissolved.  The  solutiun 
filtered  and  diluted,  ao  that  lOOoc.  may  conta 
one  eramme  arecntio  nitrate.  2.  Two  graminea  i 
1  litfle  distilU  . 

. ._   __  boiling  difllilled 

niiinr  ;  I'fiS  gramme  of  Rochelle  salt  ia  added,  ani* 
the  mixture  boiled  for  a  short  time  till  the  proci 
pitate  contained  in  it  becomes  griy ;  it  ia  then  lil 
teradhot.  Any  chemist  will  get  these  solutianj. 
prepared  for  yon.  See  that  the  part  uf  the  lamp 
jou  wish  to  Sliver  is  thoroughly  cleaned  with  ( 1 ) 
nitric  acid  (2)  water  (3)  caustic  potash  (4)  watc" 
(6)  alcohol,  and  lastly,  distilled  water.  Wbili 
ttm  wet  with  the  distilled  water,  place  the  bulb  i . 
a  olean  glaaa  or  poreelain  vessel,  the  put  to  be 


silvered  being  uppermost.  Equal  quantities  of  the 
two  BUlutiDUB  are  then  to  be  mixed  and  poured  in 
so  as  to  oovet  the  glass.  In  about  an  bout  the  sil- 
vering will  be  completed.  Then  pour  off  the  ex- 
hausted liquid,  carefully  remove  the  glaas,  wash  in 
olean  water,  mb  off  the  eilver  deposited  where  not 
required,  allow  to  dry,  and  vomiah  the  silvered 
aide  with  any  thin  vamiah  that  does  not  contract 
much  in  drying.  Throughout  the  whole  operation 
the  moat  acrapnlous  cleanliness  isabsolntely  esaen- 
tial.—BASOOK. 

[58779.]— Headatook.-!  send  aketoh  of  head- 
atocl^  showing  dotted  details.  It  ia  drawn  uni- 
formly  to  scale,  ^d  the  drawings  may,  therefore, 
be  measured  for  dimensions  to  auit  a  4in.,  5in^  or 
Gin.  lathe.  Backlash  is  the  singing  backward  of 
toothed  wheels  due  to  changes  in  the ii  relative 
velocities,  the  amount  of  backlash  being  equal  to 


Bcnlty— ■ 


.1.,   k( 


nping  the    phoa 
■e.     Ihave  trie! 


absorbing  moistore.  fhave  tried  ahellae  i 
to  no  good  end.  I  have  tried  an  wlmixtsre  i 
common  alkali,  such  as  pot.  bicarb.,  bat 
mark  the  alow  formation  of  phosphoric  acid, 
in  turn,  attacks  the  pot.  bicarb,  f  ormiag. 
some,  phosphate  of  sods  and  carbonio  aei 
when  that  action  is  over  cornea  the  nbii^ait 
phOBphorie  acid  again,  which  attracts  moistu 
the  air.  Will  he,  or  some  other  i>ubacrib 
aider  my  dilEculty,  and  help  me  ?  I  am  of 
■'    '  "       '  lorp.  gradually  return-  '■•  ■ 


running 

The  dearar 

00  in  s 

irew.gearing  moy  i 

S^ 

«: 

jearing 

CO  necenary. 

-J.  H. 

[5S7D2.] — Eleotrla  Loom. — In  reply  to  this 
qncrist,  I  can't  say  what  book  oontains  description 
of  above  ;  but  the  following  is  a  short  description 
of  one  from  some  writings  I  pMSess ;  This  in- 
genious contrivance,  in  which  tfae  usual  Jaqnard 
cords  are  replaced  by  an  electrical  arrangement, 
worked  by  a  pattern  prepared  in  tinfoil  with  in- 
sulating varnish.  A  simple  metal  plate,  perforated 
with  hol«e,  each  of  which  is  provided  with  a  piston 
Bucceaiively   plays  tb«   part  of   each   successive 

nil  np  every  hole  that  is  nut  required,  but  are 
wilbdrawD  by  electro-magnets  from  those  holes 
which  require  at  each  beat  of  the  loom  to  ho  kept 
open.  When  ahuttlea  of  diSeront  ooloura  are  to  be 
used,  the  pattern  ia  aubdivided  into  insulated  por- 
tions corresponding  to  the  separate  ooloors  by  re- 
moving a  very  thin  outline  of  foil  round  each  :  all 
the  puts  corresponding  to  one  colour  ore  after- 
wards connected,  As  each  shuttle  is  thrown,  the 
battery  in  contact  with  the  appropriate  series  of 
inanlatcd  patches  of  tinfoil,  p^uces  a  succession 
of  diSeront  carda.  and  the  pattern  ia  not  shifted 
forward  nntil  all  the  colours  are  exhausted.  After 
the  completion  of  each  fresh  combination  on  the 
perforated  plate,  the  battery  circuit  is  broken  by  a 
contact  breaker,  and  tbe  spark  is  thus  avoided. — 
Edwaed  Duckworth. 

[58800.]— Amorphona  Phoapboroa.  —  Hanj 
thanks  to  W.  S.  Smitb  for  hia  kind  answer  re  tiie 
above ;  but  lie  doei  nat  indioata  a  atdntion  to  mj 


are  soldered  on  to  the  beat  class  of  metal  b 
— not  the  most  common  claas  of  goodr;  t 
know,  are  merely  soldered  with  lead,  which 


[68703.]- Liftlnr  Power.  —  The  tackli 
have  to  be  lifted  ?™  =.  40  times,  and  il« 
would  be  equivalent  to  ^  =  4  tuns  laiaed  tb 
distance  each  time,  .■,  total  weight  of  tackl< 
=  40  X  4  =160  tons,  .■.  grosa  weight  raised  fi 

I,  p  _  wt.  in  lb,  X  distance  moved  in  ft.  p 
■    ■  33()0g"~~         ~ 

0  5 

w  P   _  3*(!*0'  K  2240*  y  I  •S*0«0»        ,. ,  „ ,;. 


,'.  GIO'SU  ia  the  horse-power  requireiL — IsK 
^Erased, 
r 688 Ifi.]— Marking  Sheep.— Pitch  H 
melted  together  with  a  little  )p-t.>iue,  and 
hot,  leaves  a  good  mark;  but  cinnmon  paint ; 
the  purpose  very  well,  and  is  g^'ncrlll^Ol 
marking,  care  should  be  taken  to  stamp  tnl 
high  eu  a.1  to  prevent  the  mark  being  ^ 
when  the  sheep  mb  together.  If  "YeM 
sheep  have  horns,  he  can  brand  them  «1 
iron.— IPBCAODAHHA. 

[63799.]— Ooatdnttous  BlaetriQ  ^ 
wud  rough  aketch  of  a  ADntrWaac 
win  suit  ''^ Bolton."  P<'«otlTtb«  oi- 


^- 
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UHAHSWESED    QTTEEIES. 


*fC-^:t*j,j.>.T. 


tm:;.  b^  ortr.s<, » 


QUESIES. 


IMM«-l-OlM«p 

■illlliF  ■mull  lii|  11  I  »iij;   >ni>  niiuiii.  lo  ruii 

■rtoMtCB  IL*  uw:.      AlK  ttit  tmrt  nna   Fbr  allaeUlig 
tt  M  tbc  BMUl  ir.ih.-NV,s-t;<.s:jL'(.i<'.B. 

[UMI.]— Djnumo.— Tij  li,  B'/ttoje,  ijK  W.  Eavu. 

ladlua?    Wbnbn  ocn  ibui  mccuii  ui  winrouul  iLc 


0  Inumli  lDCi>u4>w*nt  uid  tie 
iRdlt.  (ir  vtwltau  -mnla  luchlni 
■  ?-Kc,ir. 


riff  rcqnimi  ti,T  *rc 
!  kliidlf  glTe  me 


[i«MT.]— DtunAKB  to  Adjalnlnff  Property.  - 


UtU*  tor  apmu  or  KltlDtf  Uiiii«t  iIkui  •— Lkliuk. 
[(M(».]— QbatrnotliiK  Anolsnt  Uffhta.— Widi 

!■  tb(  Ilnill  el  tliua  fir  lulf  Ln(  ■  (initul  agaiuit  jirrlaiaf. 

toloBKtuK    Ui    ItiE    ulTeudLug  UUt;   inLSirenii  ]^      i;»u  i 
wliulDW  be  l«tr»Jlj  put  out  I'f  IL  g^iAe  end  lo  overluok 

■iM  ?— LinuiL 

[HW>.]— KlcrOMOple.— I  tH(  to  tcnil"!  mi'  tLuiki 
toiHibal  Uie  luatK'Ul'B"'"!  irtiaiu  prou.[Alr  ftpU*'' [o 
taj  qnrry.  1  nuy  wy  tint  I  Lave  iiwvtvJtU  in  HctioD 
cnUliiK ;  bat  ititr  auJiInK  In  lurivaUiic  unl  ilryligt  in 
bMUaa  Viwt%al  aiuauwni,  iuau  ttvoi  K>  MibibII  pur- 
Uoni  uf  tbe  liquid  ruuulKt;  irbm  uuv  cell  to  Uie  oitier.  I 
•hull  bg  Kl>d  tu  be  iuloriiied  }u>w  t»  remtdj  ll.i.  ilgleot, 

pnia»]  la  tbe  ■Lme'wti}  i'—w/H.  C. 
[»8ST0.]-KiirllM.-I  lluiuld  Lo  Terj'glid  irume  ol 


■bodjd  tlin  buUer  tie  ?— Nl»  ti\ 
[iSKTl.]— Bkkor'a  Pan. 


ir  bgtnl  iJteiward*  ?  Wli 
uu  ul  rlui  ror  Bywlieen 
vlth  il»^  entflnij.    Wlmt  *l 

-I  wuuMfi)elub]lEe<l  itm 


[IWJTIJ-OnttlnK  B»ok  Toetli.-Will  uy  « 
WMb  Ul  ituliht  laclu  uE  l>nw,  iiKli  u  ue  lutd 
«lM*l4ultlu|t  auKtM,  luil  iinB  litUu  Willi  divided  t 


I  Uu  It  witti  Uncliiy  r— I'ani 

Ci.j-  SaoontUos.— ' 
u  lg  UiliHU  UH  ibcuu; 
fa  the  Inlenal  deuorulluB  ol 
mill,  which  ua  nut  Id  •UKlit— 
kad  aaubilng  >wiiy  from  In 
papirt  vhlch  jw^tenn  lu  the  p 

would  adhere,  form  a  lurfitci;  j 

new  i>lut«r  ol  cottigei.  wlilct 

able  pbo««  ilace  ttioy  wm  d( 

to  pmar*  them  lu  lalut ;  i — 

Abt  idrke  wunld  be  tutnltf  ulij  nuei'ou.    i  hits  iiiuug 

HBnthlDK  uilKbt  bg  iiuKiipuiatodwithphuWr  ut  wlilt 


DTtiunn.     AUl'tkiog    will 

1  they  u*  perfectly  di 


[HtTl.l-aonw  OatUllK--Wlll  any  Urn]  reodi 

B«  what  wbcaUtuputODa  bichg  with  ohaoi*  whMli  ap 


..i,ift,l 


.?  ti*  il!»-:3«j  iidii 


wiik  '.i  -.oa  :nauj»  of  :i*1*«.  I— a»i-TO:.  j  wlti  -^e 


:a  ct  bott.  kind*  : 


Feb.  1?,  I 


aTUir  had  to  md 


It  :Ub>  M  fMfjiaitt   I 


ttri*-pew«.  aai  aij  ipi 

wLtd  -J  •s;^.<944  r*M .._ . 

^nuft  <:.!  li-xi,    (TeJcrtUM  -*———"  —  *  ■—  >.i— »^ 

~-  '  le  aAix^ivci.    I  with  M  ksew  ^aw  sias;  <*^  I 

]  req-^-re  to  ke4p  lea  lA-cp,  laspi  ffc±£f  f^r  iTe  «r 


1  lii«  orJiUMj  T»jl— J.  T.S. 


eel  te 


w!rt.    I»= 

Bt.'ca-JarT.  hanaa  pst  on  t£ 

|MUJ  >£(:h  uf  ipKtk;    bi 

ti'x-t  OB  liii  it  t~H.  E.  D. 


:  en  So,  40  ■likwuvd 


iS-l— Bbmlna  on    Ofrdora.  —  Cu  u 

-1  frBCil^   methjod   of  dr^vinff  pusba 
It  olsaribatc^  dend  load  on  %  gltiatapp 


nMj  b.Te  ciiir.gtd  eaoa^h  to  ibr.w  nj  ixl.-3ljiiiuii  n-L-  I 
[Wg8l.;-HBatIiiK  Appaxstna.— I  iatesd  niiisg  a 

■'o|lD.[ilpee,uidrBnibcm*ipti«iouiieoii  tup  of 
T  ttjru:.(fb  tbCTUoiiieuiddu«a«tain  viih4,/rhjiul 
[il  It  goei  baek  iikto  the  Hn.  coil.  An  ^r-pkpp,  of 
Evill  b*il  hlffbce:  podatlnlheplpa.  U'u^ldtaj-of 
Icri  kindly  inform  me  tiov  io  preTeui  in  the  Above 

d  <.f  beaiiug  apiaralai  r-— PEFuilTEaisca. 

r5«SBl.]~Ajialnla  of  Bt«ela  tor  Vnn.—Vlat 

Ira  wing  Inio  wire  ?     CombiaFd  carbon,  Emphitp^  n.in- 
[aneH,  A!]i<:on,  aulphnr.  phoaphunu.  Hid  copper?    What 

[9Ssn.]_I]iaajideBceiit  Idunpa- Healatuicea 


picafod  to  knuw  if  llie  ivgiomente  blocki  rtanlre  rcpcw- 
inr,  or  If  onb  ilje  linct  f— F.  W.  MvKCBV. 
[69884,]— BrB««-PotiiiainB. -To  *■  J.  H.  6.  ■■— llmj 


binding  «:«»  (or  clectrfLi" 

[s§e8S.]_aiido  Vklvea. 


are  to  gire  p«riodg  i^  ftdmiaiiob,  Fipamlon,  release,  com- 
pra^lon,  &c.,  of  ume  duration  ae  uriglnai  tiogla  allde,  nnc 

lower  ralve  matt  tie  lel  J  rev.  +  leadlcidTUimifivKnfc; 

b.ick  or  lower  valve,  how  !■  the  leDgih  of  eipuulan  Talvi 
and  throw  uf  iti  cccentrlo  determined,  and  howmaoh  It 
adnoce  of  crank  muit  it  ha  act  r  Kindlv  fivt  ft  mi 
arithmetltaily.M  I  caanot  tallow  the  algei—IealiolnttoM 
—eBiKT  Boon.  .  ,_^ 


igh.  whencoBparcd  lotkatgot  b^  calculating  or 
Qd  drawing  mrre  iLronRh  ettrEiultiei.     I  in.::- 

uige-platea  t>y  meani  of  parmbola. — GrKTo?tL 
[9SSril.]-B«tort-aaatiiiK  by    Omm.— 1 

lam.  and  ttt.  long,  wiihoni  bringing  Ihe  futi 
i  coDlact  with  Ihe  rWort,  and  will  be  (fU-l  it  any 

urport.  I  have  been  thinking  of  flttinff  up  an  ap 
n  ibe  iviofipie  of  WllMin'e  gae  prodncer  Io  ci 
ilxture  of  air  and  etcam  into  nitrogen,  hydr>< 

u  tottom  ol  the  reloR.     Wh&c  I  would  lik-  ' 

he  mm  effective  wnyolumDBlDBlliepipee.ini- 
the  air-bhut  will  rcqa^  to  be  heated  or  not  "i    Ai 

[58S».]-SpPliiB  Wludlaaa.— Is  thrrc  ■nirt 

omtint'AQOilor,  alt«rwifcrde  to  b*  rtrwound  ^tlc 


_._  ^ -an  ago'/    I^At  mincer  the  pan  g^t  warpfd  ci 

uflroDintofranioof  pin  audgotltdowDperl^ci]y!ei4 
--■pailed  jnper  over  all  iLie  joint*.  aiiatliepaUt 


he  £«»  andinMreat  thereon  ?— H.  it.  MMM.  .s  Ui  a 
[U«83.]-Sftiid- and  QlaM-Fap«T  Uakl 


Th«a  would, 
beoUiged  al 


[tS89t,I~OtiloiidB  Batt«ry.— To  Mn.  Bor; 

I  have  put  ap  a  4-cellcd  chlutlde  UittcTV  to  w.lk  1 
lamp.  lUeDicnti  :  thick,  "ell^aiLulasiuateJ  iiliu- 
poToni  cell,  with  anununlc  chloride,  un,!  c;irbin  h 
outer,  packed  with  broken  C  In  bi,jhruniat«  jioli^tl 
parte;  mulatlo  aold,  oue  part.  Ic  wurked  wtlL 
iTroluloratowdaj^thinrapldlyleiioiT.  (mm 
tlon.  1  Ibid  the  iliui  aoalsd  wltta  a  tUcoiu  railai 
ol  them,  Che  third  ana,  too  hot  to  bold  In  t£ah« 
whlotiUwBailaoamiawv'wdll;.  I  waal«dtai 
longai  aoUon  wttbaot  auallaa.  Will  ICr.  *^ 
wlwB  I  baw  nad  !«  ns  fN|k  ttat  ba  »- 
klnda  of  tettartM,  (l*aUa«BSiaaa  of  Ifr*- 
whtn  I  have  amd  la  oar        lia  r    llii 

tMSMl-Wall  Tl  rt% 

wnmctat.lrai  wall  tl&  ~t 

with  tb*  tndi  drawB  da 
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if  Ipllttidlf  kDd  opdn- 


'.]— Leydon    Jan.— To  ; 

Jan.  M  U  proper  qoiiltj-  glut 
^OrLqj.ltujlH?    Tkrjjlruuld 


I.]— Orinding  I^wn  liowor».— I  h«re  bMa 
grlndizia  liwn'iDDWflr  knirm  b^  limply  nTcniiiB 
ioii  And  using  emery  eDd  oil.     L  wHDt  Uj  grlod 

If  grindetone  oc  e&ruF.  lathe  vorkin;  In  roTena 

jl  kolvH  :  but  do  nol  kaaw  bow  to  procevd  to  do 

1  %aj  MBder  enllgblen  me  ?— Liws  ftowBR. 

>■] — Probleoi.— Will  iomecvimepondeDt  kioillj 

!  a  lolutlon  ul  follonlng?    RoquuvU  to  dFdcrlJjv 

□iicbiDii'  ifS*i!u  AtnLght  line  at  fflTen  poiDt,  and 

g  ciiiuuilcreDre  ol  siien  o!rcle.-H.  U.  S. 

1.]  -  Doable  Electrla  Bella.  —  ?roia   the 


rIklDg  tbfl  gong  with 
'  tlieu  gantlameB  luggat 
.1  Tings  perfectly  vben  coi 


tggeilloni  irill 


[689H.l-OaUJ»ot».- 
Klndly  giT«  me  tHali  opli 


"il™   LC  ...  w  uu^      on.  »  ™..  .u. 

0  bilge— 1IKM.SOCXSO. 
J.]— Acoumuiatora.— TO  "P.  C,  Honuey.-- 

ilwkjiialdeied  tbe  conneclloDj  of  m^  occamnla 
iIJi  ardin;«rj  eolder.  not  kaowlng  they  cotdd  bfi 
any  Dtber  way,  until  I  bw  tudt  iMttt  In  tLi 
"  ot  thli  mek,  eod.  «•  you  lay,  t  And  they  corrode 

1  Blvayi  tbe  connectlou  to  the  poelUn  plau  tbi 


*.l— Scraping.— Ai  l  do 


lU  explain  the  modoi  cperudl 

Ig.—l  ahill  ba  glAd  It  eorae  rtodai 
'  me  tbe  beet  wkj  of  cefltring  ■  ronnd 

LbDut  auch  thingt  oa  abovn,  and  atber 
1th  lion  lurnlog,  wUI  oblige— Chdci. 
-Will  vome  legkl  friend  Idadly  reply 

fl  builder  an  ordiiLuy  p«i«eoger  Djtgged 
Bodof  thapATemtinthabutlta  wolltrt. 

it  blgh  Tud,  BO  tbat  foot-poMnogc 


obllg3 


It  during  the  day  by  eipo«ing  hie  g oode  tor 
Atrangen  utlliBB  tbii  paTerpent,  hofl  the  Ljw 

ij  olTeot,  can  bo  legally  renioTe  their  goodi  o; 
?nt  into  tbo  high  rood  ?  Alio,  U  aayune  etni 
rt  tbi^naelTea  agoiuBt  the  goods  of  the  owner 
[y  e  X  |KHe<]  whilttontbepareinentjOouldan  ootl 
«s  l«  iLifitMlally  proMcnled,  or  wonld  tbey  i 

•T.]—  Catrnt.  —  The    btct  mcua  ef   blea 


«.]  — Cherry-Brajidy  Cordial.  ~  wlu 

kindly  glTe  uie  a  good  ricipe  lor  moklns  tli« 

».]-Btora«eB*tt«i«»,— Wiii-fligB„.    ,^„ 
.bora  la  aoj  meui  ol  tartlng  tbaia  latCa?    F'^VT 


^  "* 

^i«.' 


[SS91I.]-0hiiLa  Fabttlnr.— Some  time  a«o,  I  n 
plTcdn  aet  of  Ui.Utnu.  NeTllle'aoTerglait  cblnuooloan 
nil  aoyana  kindly  Inform  mo  It  they  can  b«  Ared  In  au; 

[sN13.7~]Ct0TOKiopa.— Win  any  mdei  kindly  glTi 
tsS9I].]-Bl«otnoal   Haoblns.  — I   hare   a   Ills 


a  hlgb-  and  law-proHon 


(1831B.}— Spllolnr  Wlr«  Bopea.— Can  any  nder 

.lie  me  louie  icfDcmallon  on  tbe  ip.ioiog  ol  wire  rope*, 
iind  what  length  iplice  ehoold  be  loi  (m.,  llu.,  and  Jin. 
iliam.  ?  I  bare  toolj  fur  tbepnrpooe.— VT.  D.  HauiltoH. 
[t8)i;,]— Bilvar  Boldarinr.— I  bnye  been  trying  to 

U4«d  a  email  spirit  lamp  and  month  blowpipe,  with 
Iiai,  or  Boket'e  Anld.  Id  it  that  my  heat  la  nol  inf- 
iient.  or  what !    Will  "  Oj."  or  aome  utbar  lH»nd  kindly 

[68918.]  —Tlniilnff  Small  Bran  gprlsffa.  — 
tlclee  ?  I  bare  bcoid  ol  Mme  method  of  boUing  thlngi, 
ok  olmo*  lita  (ilrer.— J.  a.  "' 

[isgis.}- Dlaooloiured  NecatlTei.  —On  Inkliw 

lirowo.'    Thli,  I  belleTe.  waa  doa  to  Imperfeol  lUlag  In 

lubmereion  In  bypo. ;  bat  tbii  aeemed  to  baiv  no  effect  on 
'*'"''""•' — -I--     »  tberefore,  trledaatrongaolntion 


Lite  bright  and  clear,  though  tbay  wen 
arly  uielca.  The  philea  iters  Poll  Ital 
noh  obliged  If  aome  of  yoi^  nadert,  who 
lotographlo  Dhemletry,  will  toll  me  whet 
--'"-■■^  gelatine  platea  ia  objeetloual: 


da?    Ill 


«  inteniiflcd 


May  nlatca 
ling  it  r-Btt. 
[l»9I0.]-FrlUllir— There  !•  «"  practlaal  objection 
utt  I  bare  lonnd  to  the  nie  of  cyanide  for  eleaniog  ott 

re  rery  likely  to  (rill.    Thii  in  the  part  o!  IndU  where  I 
I  aegaclw&om  frilling,  and iholl 


Hf.    1  hare  loet 


[983;  1.]— Tinted  Faper.-Ii  it  powlble  to  reatore  U 
ngioal  whiteneeapa[jer  wbicb  boa  been  tlnt«d  green  oi 

[Biuat.]— Lap  and  Lead  oTTalva.-I  un  nuklni 

ipobL  fan.    The  porta  are  liin.  1^  k-IOln,    I  hare  pnl 
in.  lap,  l-Uin.  inalde  Utp,  and  l-lUn.  lead.    3t«amat  Wlt>. 


[isgjj.]— Heatlnc-BtiTfaca  of  Bollei 


neuiloni  ai 
odHltedwl 


Z.^  toennlMthaqnUtiaftbeglaaa  as  rea] 
jL^WunMRdoDlloriiiltj  of  teitnre.  Bubblw 
I^nttMiHdi '•'«"•■"  nDtTerjlmport.nl 


rugu.]-a«IatInB  for  Plaater  Oaata. -Could: 


:ouldTou 


-I  ba 

eoftc 

!jl''"j™* 

be  10 

ill  11 

umin»tlon»— 

3d  steeping  in  ooetmta  of  Iron  doea  n 

entatoln,  aa  It  coma  off  when  poUahing  U  done.- 

[l8M».J-OoonltaUon  of  a  Fixed  Star. -I 

i,  8  Jt  p^  a-U-T,  with  tlln ,  power  80.      It  li  not  gll 


CHBSS. 


FKOBUK  IKXXX:L2XIX.— By  W 


M 


I   a   ra   iii   m 


I.  F  titkei  P  1.  Anything 

( Three  Torlatlou.) 

NOTIOSB  TO  CORRSaPOHSENTB. 
CORBECrr  aolntlona  to  VTt.  by  T.  H.  BUllngton,  J.  J. 
pence,  O. T.  Blrlngfellow,  Henalng,  Loula  Morrla, laoo; 
1  877,  by  Benalng,  O.  T.  SCrlngfellav,  Conitano*  I. 
oungw,  J.  Ongh,  T.  S.  Foohln,  R.  i.  Boniee,  Harold,  A. 
7.  OiT.  P.  I^  loca,  O.  F.,  SobOnewald,  Look  Uorrti,  L  B. 
I.  O.  A.  W.  FUber,  Ayon,  W.  J.  CarpraUr,  Jama  Qlllu 
odiO.  W.  Klddleiou;  to  WS,  by  0.  F.  H-' " 


-P  cannot  Qoeoi  la  878.  aa 


TKRMS   OF   SUBSCRIFTIon. 


?C."t^ 


L.  al  m.  CliartiiititrHt,Fhl1 


rr,  TIL,  XXTL,  UTIIL,  IXt,  XIIH.,  ZXIIII. 
tt.,  IITT..  lilTL,  iriVlL,  XXIVIIL,  XIIU.. 
U«biHuillB>liiUi,Iaiaik.    lD«fni,Ii.M, 


*tT*.1,T1,TIL,  TIIlnM. 
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ANSWERS  TO  COBBBSPOHDEHTS. 


HDrra  TO  CORHESrOSDENTS. 

»r  only,  ind  pot  rtrawjuRn 
qiKHiu  put  Ibo  muubrrx 


krtlclM  BUI  be  purohufi].  or  npll 

ODMUon  K^lBK  IDT  c^Inaktlounl  o 
b  uuwcnd  tbiougb  IhB  pwt.    I 


3(t,  rule  bjplottlDg  tha  diagram  oaaKtiHt  ot  pApcT  to 
tiaic  of  oiic-t«iitU  ol*n  Inch  to  itis  loot.) -Obi ff. 

(■'  Riilwuj^a  una  LocouiutlKH."  by  Bury  uid  Dnmncll ; 
"RalLmy  AjipUaiicu."  by  Itdrry:  both  imbllubvd  by 
Loiiem^iuii.  MaiKin'B"llni«[nx  fur  Kniriiwvn.'' Crosby 
LoclcwoOLJ  aud  Uo. ;  UonmcV  "  U^kUtiblriia  of  the  Steam 
tUiiiinis"  XiiDEuiaii* ;  Rimo^  "Uoniplvia  Pr.ietkal  X^ 
chluiiiI,"Sani)ii»iiLuwauilUa.;— I.U0STIEI.LI1.  (Carbou 
prints  are  pcrmiuigiit.  PliMM  nm  bd  anmuanted  itnd 
put  (HI  Dcw  cm^  Six  inrlicvt^)  -  OnPilRU^.  (A  gim- 
engliie  it  belt.  Elortrliiity  cna  bo  iii>eiL  bnt  fuu  lungt 
employ  nowtr  to  olitaln  tb:it  at  ii  ehtiap  rati^.  and  yrju 

— LlKTilf.  (Uiirliuuol  tlu  kliiilvorc  cibtliltcilat  Ilie 
InvcatbNM  by  A.  K.  Sli'wettl.    r 


the  general  good,  aod  it  ii  nut  [air  to  «x:'n|iy  it  nitb  riiu-i- 

riiiial  luteTot,  ami  wbli'li.  if  not  adienlscmvult  in  tbem- 
■elrei,  lead  to  replica  -which  are.    The  "tUiiwi]iiy  Sa'- 

tlon,  asil  TO  iriut  uur  ncKlen  vlll  avull  tliumutna  d1  li. 
The  fdllawlag  are  tlic  iciltlalp.  &F.,  o£  Ji 
to  Wedoesday  eTsoUig,  Fub.  17.  uul 


le.— Tadpole.— Bit  Dl  UiaM.     

■Amateur.— Mamber.—W.  F.    IVaning.— A.  J.  T.— 
aper.— A.    8,-Country  Solfcitor.  -C.  I).  a.-J.  C— 


it  oil  aod  tnrpg.l— IS 


lie  arid,  and  lUlule  vith  vurr.) 

eofUioMieclali '  — ■  " 

twitbanieoiiili 


So.flU.aiidp.lll.Na.lir.V.y.Bio.  iWa  bel lore  Dot. 
aa Tery  imali  nmntltlca  aurimr.  3.  \VI>cre  ilvyouHnJ 
tlwlana.andlii  wlut  «niu.^'iion':)-^.Il.  (You  will 
Ond  ono  uf  tlw  Ivn-tlie  UVrilvriiutm— lllnunted  in 
So.  UK  p.  IH3.  Two  diBi.B  liiiii.ni«  or  tboir  winlvitlrDt 
will  b«Rf|n]rAd.>-'l<:H.'].K.  (Ikit.L.-.i'i..  U  noti  the  part  d1 
nl>lHnkrt,un<lkecvilt  fnirn  ivatavt  vilb  tlic o<ild ulr.) 
^Ahatkuk.  (A]iply  til  uDynfunr  a.lT«Ttl'^r4  who  deal 
la  phntvpnuihlc  >|iiili*B>-Mi.l"-PiTKr.  (Um  nnr  ull  rot 
iiDcli  iroTk.  miff  of  tba  illliMte  tiilulf  mlibi  b'Inimd 
iwliil  i  but  what  li  the  vamo  ul  tbu  ilamp  >  eto  Ibt 
iDdicuotlstrknliimw.)- G.  Bn.'rtrs'.  iXu  danbtKHuu 
uIaiR;ulTerciRnkiie|ilt.i-Ayi)iF]iii  JlFruAKir.  (Tlie 
i|iU'Hluii  ill  wry  mnrli  llku  iHkliiit  what  Mrt  oi  a  Imnn 
yon -ibonlii  bnlld  to  lit  a  donr.  r'ec  ioiiloH  hir  initnc- ' 
tlHialanaklngcDlb.)— W.  SXIHK.  (iryou aumot flnil 
oaelnCa]nIt^■  lIrt,waMiiiiut  heliiyon.  ILiitim'a  !• 
>  good  uua.)— Tnii-LK  TaLVK.  (BatlnrT  too  inof  h.  nnil 
millr  not  ol  nndi  intnun  to  anyone.  AtMnt  S^ln.  it 
tlie  uvera^.  Uoat  oui  be  obtidnrit  [mm  the  maker*.)- 
AHATEVIl.  (If  you  bad  ladlrutvl  what  il  iiyou  want 
to  aUrvT.  VD  euaU  bare  pnjnlad  to  A  JeOuita  recipe ; 
bntoia  matter  of  Iket,  there  la  fomrtldiw  abom  glui. 
allTi^ng  In  *\mj  vohima— iirolnlilv  In  thii  nmnlict.)— 
Osa  IN  l*Hai:ilLK.  (l?nKil»  on.  uf  llr.  I'lctrlier'ri 
vatalogutt.  lb  inakK  thi'  idaii  poimfiil  gu 
blowpl[>H  wv  kndir  of.  V!r  rn-ijwt  tliat  your  >u]i|ily 
pljie  la  not  l>lv  «iHngh,u  it  ii  mem  Iwat  tint  ;ou  want.) 
— BKLLllKTU.  (Didyoiinereriootbeiiapmwepub. 
Ilabetl  on  I'atdrn-ltiUEiiiK  in  imiubrni  betwuon  ti3H  ami 

IfilUt    Tbeyh:tTe  been  nnuhll'h "  tu,Ji  (nm  i.v 

Urwlv  LofkinDd  and  Un..  stntloi 
nnder  the  "" — ■  «'»-'.-  ■'  ■ 
(Vnoytoo' 


iiwct<-d  iritti    liio   ^'ifJf 
«■»  ^S^^^iuOaa  mnjr  miUA»,  »rl«'  Itttlp-itt'u* 

'i>«T  Wnkua  ilwiill  IhM  "'b  '^-Iw    ''  TBG   BriUS 

ur  ilBilIu  lapK,  •ol  ■>  Hai  J^lfliw  whc«  wort  Iji:ikilrH 
1^  _H.  U .!■  .t.dJljto»f«^ MM  n— uf J^  Uw ™t» 

"-"'■--    '.rkthu  U7  nHOtfiaiu  y*   mrnkM,  aa4  Ur  iJrriCftj 

^'ut^'hoW  I»'  KtaatlBaih.DErO'illiMb 
II  W«d>,  Hia  UipOM  tor  .Tkll  Ucht  Vi>nt»nir 


NOTICE  TO  SUBSGBIBEBS. 


CHAROES   FOB  ADYXBTKIRQ. 


CvlLuiTltiabllllBii.    Arliur4  uniu   fur  uiiii  of  aun :tu> 


, ..nllanot  I'ofe.    WlieHiuw,tlHy nro 

moulded  lb  linga— not  Juiated,>— A  !iL'iiM;it|]iKn.  (.V 
umipot,  we  iuppuae ;  they  aiu  not  uncouiuioit.) — Oi'ltlC- 
GV9.  (lAmpblack  mixed  with  tnrpvutluu  and  jut  a 
tittle  gold  uie  to  biud  It.  Bc«  p.  iUU  tliiil  Toluiur,  add 
the  IndtoM.)— PiiOTOH.  (They  are  luul  foi  dlaerent 
pniposei.  Sec  any  teitbook— Abiie.v'i  "TnmtiM  on 
thowgiaphr,"  Longmauj-ior  iiulaun:.)— AKVUCTUU. 
(We  do  Doi  kuoH'.  tjuch  a  rcBuric  nuiiht  I«n)  Invn 
put  Into  tlic  innutU  oF  many  of  the  uhar  .(item  dcllticau.l 
by  Siokcna.)— WoMiiKKKR.  i  If  no  will  la  lift,  ilif  pro- 
perty nju4t  be  dlvliicd  c«iiullj  ainongA  ull  the  rhildreiL ) 
— WiLCU\.  (Uoeb  dependn  oil  lilt  work  to  U'  done. 
Bee  lodi«».  A  on(-liar«  gUM-iiginc  mnild  do.)— lUMV 
HIST.  (110°  to  MU°  Fahr.  J.  I'rupHly  only  BUlpbnr 
otmlphide  a[  nMbnoDyi  but  I'rouch cbalk  and  uUur 
■ubatanen,  Inclndinit  old  TnlfBDlM'l  imbbet.  ate  Iro- 
qumUy  tniKid  with  It.  3.  There  li  pctiolcnia  luphlha 
and  the  mineral  nqihlba  piO|>or  oblalnad  from  sli.ile, 
Ari- it. <}. LKir.Ti.  (FutwaRl<.il to  lleon.  Taylorand 
I,  Itid  Uon-coort,   Fltct4treel,  SA^.,  tliii  pub- 


dio  preient  ayatcma  ot  ntilway  {Kruunvnt  wajt, 

undnfftn  anggesCiiiBS  fiir  tlicir  iuipruveniciit.   The 

iiret  partuf  tue 3._. .  ...... l  .,.    ^..    .. 


(Wo  ILIW 


1lahen.>T-it.A 
MaoLlj^ate 
am  obligt  yon.)— li 
been  devcribed  niai 
pfepand  rnbbei,  ai 


wood,  but  iseftraljly  of  mclal.)— J.  O.  It.  J. 
beuiene,  pre|iared  In^m  coal-lar,  and  IK  coi 
ttEi.  Ita  speciUo  graiity  II  St.  BeniDlIno 
Iron  crude  petroleum,  diitillluK  OIT  at  90  to 


tU  about  tlie 

MCMting.    S.W 

>;xpurience  li 

perii-ncc  hnii  uouiirrcd  on  Uarupmu  iiiilnrikys  niing 

,  thu  same  funn  uf  toil  jiiinta.    The  aulhiirholievcJi 

I  thuC  in  the  Unit«d  States  WIi  tin'  mils  and  the 

>  rail  )i>uita  an  bouumiug  toi  wcuk  for  ihu  erently 

:  iHd^Mied  traflio,  nlthuii|;h  tliev  nia;:  havi-  bran 

[  Rnffleient  at  tkc  tinie  the  nimU  were  Liiil  dowD. 

1  Tha  Beamil  part  i>f  the  puprr  rricr-i  tii  thu  wear  at 

i  stpel  mill  in  ditfcrent  (yiuntrii-n,  imd  Ihi-  nuUior 

I  showH  that  the  Engliah  riiilv.i>A  in  .:-j1>sCitiit>mg 

'  steel  (or  iron  raila,  ioGteaiicd  the  wci)(lit  of  the  toUh 

I  in  onlvr  tu  meet  tjie  rei|uireincut:i  uf  a  hearior 

.  tiuflic,  wheieu  un  the  Cuntinvut  uf  Uitrujxi  na  well 


„., ,    Ai^ly  the  buniUlier  until  you  <ibt>ln 

the  recLuialle  polbib.)— lLu(i.-t'Ai.Tt'K[at.  I'i'ho  lieii 
leilnM.]— llrDttOkTATiUH.  (Th*  head  fa  tbe  heighi  u( 
the  cDlniun  of  water,  and  (bat  ti  reckoned  fnnii  laitL 
enda  uf  Che  colnmu.  There  are  worlu  whloli  might  In 
UKfuL  Look  in  BTwn*allat,or  In  that  laauedby  Unwlw 
lockvoed  and  Co.>— T.  J.  STKt'tlNii.  iLoudon  it  laii- 
eienti  but  tlia  full  addreaa  uf  K.  aiidI'.!i.K)wn  i<  i:s, 
fitrand,  W.C.)~<I1UT1A.  (All  Nltr  u[  waya.  i<aine 
take  tbe  wire*  tlirougli  the  gaa-jilpei.  ^o  praotioul 
work  glThig  inch  deinilf  at  jvu  appear  tu  a'.mt)— 
All£V  Uahdlk.  (la  it  duC  eaplaloEd  in  any  lextbuiik, 
and  lor  apcdal  pntpoace  hundicdd  uf  tluica  iii  back 
volume*  ?>—!::.  A.  U.  I  L'auiiot  yon  refer  to  ihe  J'limin'l 
Atauimc  of  thai  dulo  >]- I-KAlulElt.  (npuhl't  Dcbool, 
Kayier'i  Studlea,  nud  then  Ueruuun.allid  Augcner.K- 

■■  ■  (Try  Sia.  nH, 

look   IhroaiiU  tlie  indlco- ■     


LI  in  die  Unlte'l  Slates  ot  Aniurii-a  tliix  has  nut 
....  ^  ^^ 

_ ,_jfiit 

B*  tliv  pcmioncnl  WU..V  is  omicerU'.'iL  aro  the  beat 
in  tho  vnirlil.  itnd  achievo  a  mixiHivin  nf  sitfet;^ 
and  eoiHiiiniyin  inainteiieii.:u  uf  rou-I  nnil  luUinG 
ituok,  ucitwithstaniUnii  th.tl  higher  ^iiocilt  are  eio- 
pliiyed  than  in  anjr  tither  i.i)aiiiri,  u-it  tn  npjiik  uf 
the  urentar  ciimtott  of  tr.irvUia^  »a  s-i-xl  lowlt. 
On  t£e  cuntinont  uf  lturu)K!  tlia  ttangu  rail  genet- 


1    Infuruation    lot    yon    < 
"-    -■■-     '      W.  Suit. 


..   Jier    __.    .__   

(Apply     to     tlie     uiTll 

Elde.l— Last-AtiliRii.  (Not 
Lp,  but  for  ot>talulng  prot 
Bow  to  Faum  Them,"  by  T.  Auaiu-e  oamn,  I.OI1UUU, 
Xellj.)— T.  C.  (Uclcr  tu  (he  report  ol  ibc  eaie.  as  <>e 
bclleTo  tbe  patalit  wn  not  inibeld,or  could  nut  beDM.1 
luuteTaut uthert aUoptluu Muiilar  dirleva.)— B.J.U.ft. 
(We  bclhsTU  lliete  are  a  few  uf  tlial  date,  not  many 
liUnng  been  eolued  la  that  year ;  hence  the  socccih  <il 


heavy  tralBs  aa  the  Rngliali  ironic  llnui,  noil  c 


.  The  needii  uf  int^rnuti'mal  thmngh 
traffic  an  now  carried  oD  dumuicl.  in  the  anthiir'ii 
(ipioii'ii,  the  nae  i)f  heavier  ]>CTm;itiGnt  way,  and  he 
cutuulatea  that  t-i  meet  sacii  rcifitiriiiiunM  tlie 
Uangc  r:iilB  aicd  un  Cuntinental  linea  shuuld,  tu 
cumpate  with  Ungliah  lines  in  c-iat  and  cffioiency, 
u'cigh  nut  less  than  HXdb.iier  yAtil,  instead  uf  701b. 
tci  tlie  yard,  tbe  weight  of  the  rails  novr  uaed.  The 
nudiur  also  lieliuvealhat  in  umny  canes  where  steel 
have  superseilcd  woiidcn  sleepeid  they  hare  nut 
heen  sollieieQtly  strung,  and  that  in  iirdet  tu  effect 
the  increvTed  econiiiny  auticij>aterl  fnjin  their  nse 
they  »hcinld  be  mndo  CQusideriilily  itrijn^r  th: 
those  hiCherCu  laid  down. 

T UK  Manchester  Ship  Canal  Company  has  lodged 
the  iai>,iKKf  it  wni  re.iutrcd  by  itH  Actt  to  denxit  in 
re:'l>eut   to    the    imdertakin;,'    uf    the    Bridgwater 


TMMMe  OhBmlofcl  Wopk».-ror    Sa>,  ■ 

alBC  FnsRm,  mr  smnit  ehCBl'al  w.irk'.  •until!  Is  iml 
™Uln  >irc11rnl  Bnllllo  and  boll.r,  aiirl  >  1-nt<  quaUIT«-i 
ucdMilllnu  pi ■" - '—    — '   * 


•  hUTiar  >i«<r  Iwaw  llii.>aEli  ibi-  aVaLi-iH  <  'ItH'.a  e 
ENEJlst  rUBMASE-Vr  ffclLJ'IXW  IfUCIKTT.  V>i-h- 
Inii.:  TOaBua.  A.  F.  Klniialnl  and  thi    B.:>.  BanauUU 


;i..lU.r...|i™.lliiBljLlB,i 


(  Ju  (uv.  wb'tTf  Uit  ainiiuiit    wnt  ni-erdi  Snu  tniiitr.  K 
lilliJlir  ynm-A  Iw  tnBaial  if  .   IMl.O-  tniiU    Uf  iia:.  nI  k 


OUB    EZCHANQB    COLUHN. 


OoodValnvOffsrod  IcmU  orlnitrunenttifx-. 

hill-  Vi),'™"chii£lMS^°  ^'in2-A^i^^^ir^'^ 
Want-d.nFWOtaarond-liaaillEicraaoopioal  ApP*' 

""'•'^uiiiaiis^co'S^iNsV^iwSoi'ir^^ 

!-Hotse  Xnalna.  donhte  osoilliitlDg  cjllS':(r<L  K 

rk'a  TnrbilMi  new.  only  unee  nsnl.  Ihiee-^CaK'r- 

i«.|.r,li^imi«l<ni.Li.-liaW:t-.riiiiill.lSiP.r-li.i.llj!fa--^  ■'■ 

Btrmg  Coppsr  Boiler,  horriontal.  almot!  tHt.'ii  '■•■ 
.itil'.iunliiilblnr.    WLUvltvnln  Lilhl  way  l-Sl.fj — >^ 

Snittli'a  wroURlit  Tua  XrMl  anil  a  lot  of  Tools.  7^ 
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MICEOSCOPICAL'CBNTBAL    v. 

OBLIQUE  LIGHT. 

By  Edward  M.  Nelson. 

IT  will  be  acknowled^[ed  a  wise  plan,  when 
seeking  for  the  interpretation  of  the 
Btmotnre  of  the  Diatomaceed,  to  select  those 
specimens  for  examination  which  have  the 
coarsest  structnre.  Some  observers,  working 
on  these  lines,  have  taken  the  coarse  areo- 
lation  of  the  Isihrnia  nervoaay  Coscinodiscn^, 
and  the  hexagonal  structure  of  Triceratium, 
&o,j  as  a  basis  for  argument.  This  will  not  hold 
l^ood,  as  these  diatoms  have  a  delicate  membrane 
in  their  coarse  areolations  possessing  minute 
structure  similar  in  appearance  to  Pleuro- 
sigma,  Navicula,  and  the  like  ;  moreover, 
there  is  no  ground  for  believing  that  the  deli- 
cate structure  is  similar  to  the  coarse 
structure.  Sections  of  diatoms  have  been 
cut,  with  a  view  to  show  the  nature  of  their 
structure.  This  plan  has  succeeded  as  far  as 
the  coarse  structure  is  concerned,  but  nothing 
has  been  seen  of  the  delicate  structure.  As 
great  difficulties  have  presented  themselves 
with  regard  to  the  interpretation  of  this 
minute  structure,  we  shall  not  gain  much  by 
cutting  it  in  half,  and  making  it  still  more 
minute.  Not  so,  however,  with  the  coarse 
structure,  for  when  it  is  cut  in  half  it  is 
still,  comparatively  speaking,  a  large  object. 

Some  diatoms  have,  therefore,  both  coarse 
and  fine  structure  ;  but  others  only  the  fine. 
Of  these  last,  those  possessing  the  coarsest  of 
the  fine  structure  known  are  the  Pleurosigma 
forinomnij  and  the  Tryhlionella  punctata 
{NUzachla  ^>u/20^ato).  Taking  the  best 
known  of  these,  the  P.  formoaum,  and 
looking  up  the  literature  of  the  subject, 
we  8^1  find  its  structnre  designated 
as  striao,  lozenges,  marbles,  areolas,  hemi- 
sphorules,  punctse,  pearls,  beads,  &c.,  which 
shows  the  amount  of  uncertainty  which  pre- 
vails as  to  its  true  structure.  One  observer 
will  be  confident  that  the  so-called  markings 
are  hemispherules,  and  that  the  fracture 
passes  between  them.  Another,  that  they 
are  perforations,  with  the  fracture  passing 
through  them.  That  there  are  such  contrary 
opinions  is  due  to  the  difficulty  of  ascertain- 
ing the  correct  adjustment  and  focus  of  the 
objective.  With  one  adjustment  and  one 
focus,  you  get  the  hemispherules  or  *'  white 
dot,"  and  fracture  between.  With  another 
focus  and  adjustment,  the  perforations  or 
**  black  dot,"  with  fracture  through.  Hence 
it  is  that  the  question  turns  on  :  What  is 
adjustment  ?    What  is  focus  ? 

Some  years  ago,  while  giving  special  atten- 
tion to  P.formomm^  I  discovered  that  when 
using  the  *'  black-dot"  adjustment,  I  could  see 
differences  between  some  individual  dots,  which 
could  not  be  seen  with  the  "  white-dot "  ad- 
justment. The  difference  noted,  in  the  first 
instance,  being  that  one  or  two  of  the  '*  block 
dots"  were  paler  than  the  rest.  This  con- 
clusively proved,  to  my  mind,  that  the  "  white 
dot"  was  a  spurious  image.  Having  care- 
fully marked  this  valve,  and  that  porti  )n  of 
it  where  the  differences  occurred,  and  having 
ivrorked,  off  and  on,  at  that  place  upwards  of 
five  years,  I  now  see  a  ^eat  deal  more  de- 
tail in  that  same  n>ot,  which  measures  about 
l-2000in.  square,  than  formerly.  The  "  black 
dot"  in  tboie  days  was  maae  by  using  a 
Jaoap  with  a  buU'i  eye,  centred^  and  f  oouned 
ia  tD0  flaiM^  MBdiiwpanllal  nys  on  the  p^^ 
itott"  «-«••  *«^fc«  mtmtAmomt^  which  was 

B-*  ^"to^with 

;and, 
•^  w»» 


of  light  produced  a  dark  and  slightly  chocolate- 
colourea  ball,  with  a  bright  dot  in  the  centre 
of  it.  I  think  it  has  been  termed  a  marble. 
These  "  black  dots  **  were,  as  I  said  before, 
not  all  alike.  I  noticed  that  one  or  two  were 
pale,  fogged,  or  dim.  It  was  some  time 
before  any  further  progress  was  made, 
for  it  was  not  until  I  recognised  the  value 
of  illumination  W  a  large  axial  cone,  and 
applied  it  to  this  diatom,  that  any  more  detail 
became  apparent.  Such  a  change  demands 
time.  One  does  not  readily  lay  aside  their 
sharp  critical  picture  of  "  black  dots,"  and 
put  a  pale,  milky  one,  almost  drowned  iu 
light,  in  its  place.  One*s  pet  water  immersion 
utterly  breaks  down  under  the  large  axial 
cone.  The  eye  requires  to'  be  trained  to  that 
pale,  milky  picture  flooded  with  light ;  but 
when  it  has  befen  so  educated,  it  will  see  more 
detful  in  the  milky  picture  than  it  could  in 
the  sharper  one.  Many  a  time  have  I  tried 
the  large  axial  cone  on  the  P,  formomm 
merely  to  -lay  it  aside  in  disgust.  It  was  only 
after  I  had  been  convin(>ed  that  the  large 
axial  cone  was  right  that  I  determined  to 
accept  the  picture,  milky  or  otherwise.  Before 
long  I  was  rewarded  by  seeing  the  marbles, 
"  bUck  dots,"  turn  into  perforations,  the  one 
or  two  dim  marbles,  spoken  of  above,  being 
caused  by  the  perforations  beinff  blocked  up 
or  coated  over  with  silex  (Fig.  5,  A).  This  was 
a  great  advance  ;  but  by  increasing  the  anffle 
of  the  axial  cone,  I  afterwards  discovered  a 
spicule  of  silex  sticking  into  one  of  the  per- 
forations (Fig.  5,  B).  Things  remained  in 
this  state  for  upwards  of  t&eo  years  ;  but 
latterly  I  have  been  usinff  a  still  larger  axial 
cone  for  illumination,  which  has  revealed  a 
very  minute  bar  of  silex  stretching  across  one 
of  the  perforations  (Fig.  5,  C).  This  is  by 
far  the  most  delicate  object  I  have  ever  seen 
with  the  microscope.  It  is  impossible  to 
measure  it  by  any  direct  method  ;  the  only 
way  to  get  at  its  size  is  by  estimation.  The 
size  of  the  perforation,  which  has  the  bar 
across  it,  as  measured  by  a  wire  micrometer, 
is  l-45500in.  The  accuracy  of  this  is 
doubtful,  as  it  is  difficult  to  see  the  edges  of 
the  hole  on  account  of  the  wires.  The  per- 
forations, however,  count  24,000  per  inch 
across  the  valve,  and  I  estimate  the  diameter 
of  the  hole  to  equal  that  of  the  intervening 
silex.  Therefore,  the  diameter  of  a  single 
perforation  would  be  l-48000in.  The 
thickness  of  the  bar  has  been  estimated  as 
l-5th  of  the  perforation,  so  if  this  last  mea- 
sure is  correct  it  would  give  l-240,000in. 
as  the  thickness  of  the  bar.  If  we  take  the 
largest  measurement — viz.,  that  made  by  the 
wire  micrometer  for  the  diameter  of  the 
perforation,  we  get  l-227000in.  for  the 
thickness  of  the  rar.  The  inclosed  draw- 
ing is  to  the  scale  of  9'Gin.  to  1-lOOOin.,  and 
there  the  bar  looks  a  good  deal  thicker  in 
proportion  to  the  diameter  of  the  perfora- 
tion than  it  does  under  the  microscope, 
which  would  indicate  that  the  real  size  of  the 
bar  was  loss  than  the  measurements  given 
above. 

A  friend,  who  has  considerable  experience 
in*  these  matters,  agrees  with  me  in  fixing 
the  size  of  the  perforation  at  l-48000in. 
He  estimates  the  size  of  the  bar  as  between 
l-7th  and  l-8th  of  the  diam.  of  the 
hole.  This  gives  a  value  of  l-360000in.  for 
the  thickness  of  the  bar.  I  myself  think 
this  is  near  the  truth. 

Until  I  had  seen  this  object,  I  was  not 
aware  of  the  extreme  sensitiveness  of  the 
focus  of  the  oil  l-12th  N.A.  1*43.  An  altera- 
tion in  focus,  which  on  an  ordinary  object 
would  have  do  appreciable  effect,  obliterates 
it.  This  fact  is  of  great  value,  as  it  enables 
us  to  determine  what  is  focus  and  what  is 
adjustment.  Tou  may  be  certain  that  when 
that  bar  is  visible,  you  are  not  focussing  and 
adjpatuig  on  a  spectral  image. 

From  a  braas-and-glaas  point  of  view,  it 
is  i*'"tx)rtant,  as  asBisting  in  testing  objectives. 
I'  Q  duy^VB  ^  immense  superiority  of 
^     '4.WC  oUiqae  light. 


It  also  refutes  the  statement  that  nothing 
can  be  known  about  the  structure  of  the 
diatomacesB,  because  all  the  diffraction  spectra 
are  not  admitted ;  for  it  shows  that  some- 
thing can  be  known  of  the  structure  of  the 
P.formo8umy  because  some  of  the  diffrac- 
tion spectra  are  admitted.  It  is  curious  to 
note  now  those  who  refuse  to  know  any- 
thing about  the  structure  of  the  diatomacete, 
because  all  the  diffraction  spectra  are  not 
taken  up,  affirm  that  a  German  student, 
who  had  never  seen  a  diatom,  **  worked  out 
the  purely  mathematical  result  of  the  inter- 
ference of  the  six  spectra  of  P,  angu- 
latum"  For  an  account  of  which,  with 
figure,  see  R,  M,  J. 

The  purely  mathematical  result  is  a  very 
simple  business.  The  diffraction  spectra  are 
chromatic  images  of  the  source  of  light 
arranged  in  a  pattern  similar  to  the  pattern 
which  causes  the  interference,  the  mathemati- 
cal connection  between  the  spectra  and  the 
pattern  being  in  the  size  of  the  interspace 
and  the  angular  divergence  of  the  spectra 
from  the  dioptric  beam.  All  that  the  Ger- 
man student  could  do  was  to  say  that  the 
source  of  light  was  a  disc,  that  the  pattern 
causing  the  interference  was  similar  to  the 
pattern  of  the  diffraction  spectra — namely, 
quincunx — and  that  if  the  angular  divergence 
of  the  spectra  from  the  dioptric  beam  were 
given,  tne  size  of  the  interspaces  could  be 
found  out.  Instead  of  which,  he  drew  a 
fantastic  picture  (given  in  R.Af.J.)y  for 
which  there  was  no  warrant  from  the  data 
given.  As  this  picture  had  been  drawn  from 
purely  mathematical  investigation,  of  course 
the  markings  must  be  there,  although  no  one 
had  over  seen  them.  The  angulatum  was 
re-examined,  but  with  a  stop  at  the  bact^  of 
the  objective  (!)  and  the  small  secondary 
markings  predicted  by  the  German  student 
were  seen.  The  whole  affair  was  given  out 
as  a  microscopic  edition  of  the  discovery  of 
the  planet  Neptune  (!) 

The  explaiiation  why  the  secondarv 
markings  were  seen  with  the  objective  with 
a  stop  at  its  back  is,  that  the  sto})  cut  out  the 
diffraction  spectra  of  the  first  oraer,  those  of 
the  second  order  being  admitted  through  the 
zone  outside  the  stop :  a  spectral  image  havins 
double  markings  was  consequently  formed. 
So  much  was  made  of  the  idea  that  the 
microscopic  image  could  be  interpreted  from 
the  diffraction  spectra,  that  you  wore  advised 
to  get  the  eyepiece  made  into  a  telescope  for 
the  ])urpose  of  examining  them.  On  the 
other  hand,  you  were  told  it  was  perfectly 
useless  to  look  at  a  diatom  exce])t  with  a 
homogeneous  immersion  objective  of  140^ 
aperture,  in  a  medium  of  refractive  index  5*0- 

It  is  a  great  pity  that  so  much  prominence 
should  have  been  given  to  what  may  be  called 
the  fanciful  side  of  that  magnificent  diffrac- 
tion theory,  to  the  neglect  of  its  more  prac> 
tical  bearing.  The  great  moral  (if  I  mav  so 
say)  which  is  to  be  learned  from  the  whole 
thing  is,  to  my  mind,  just  this  :  that  it  is  a 
highly  dangerous  thing  to  tamper  with 
the  diffraction  spectra,  for,  if  you  do, 
you  are  sure  to  get  a  false  image. 
There  are  two  ways  of  tampering 
with  the  diffraction  spectra.  First,  by 
what  may  be  termed  the  direct  method — 
viz.,  by  stops  at  the  back  of  the  objiictive ; 
secondly,  by  the  indirect  method — viz.,  by  ob- 
lique illununation — i.e.,  by  one  or  two  oblique 
beams.  If,  instead  of  forcing  on  the  liiffrac- 
tion  theory  fanciful  interpretations,  which  it 
will  not  bear,  attention  were  given  to  finding 
out  how  wide-spreading  spectra  miu^ht  be 
compressed  within  the  range  of  the  object- 
glass,  much  more  good  would  be  done  to  the 
cause  of  microscopy. 

Fiff.  1  shows  the  diffraction  spcct  ra  of  P. 
angmatum  of  average  fineness,  4h,(X)0  per 
inch.  The  inner  circle  represents  e  back 
of  an  objective  of  N.A.  '88,  the  mjci  circle 
one  of  N.A.  1*76,  the  outer  one  of  >  A.  3*52. 
The  diffraction  spectra  representee  ">•  pre- 
sumed to  be  propagated  by  an  axia.     >ne  of 
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infinitel;  small  angle.  The  dioptric  beam 
marked  in  onch  case  by  a  cross.  Fig.  2  sbows 
tbe  JifTractian  spectra  in  section,  and  is  tbe 
drawing  I  gave  on  p.  517,  No.  118S,  applied 
to  P.  'ingiilatum.  B  is  a  valve  of  P.  angula- 
Ipm  on  slide  H  H  ;  AB  an  axial  illuminating 
eone  ai  infinite];  small  angle  ;  C  the  dioptrjc 


'beam  ;  D  D'  the  diffraction  spectra  of  tbe 
£ist  order,  making  angle*  of  60°  with  tho 
dioptrio  beam.  Yon  irul  notice  that  the  dif- 
fraction Hpectra  of  tbe  second  order  are  not 
originated  in  air. 

ft  tbe  axial  cone  of  infinitely  small  angle 
is  now  replaced  by  a  cone  E  B  E'  of  1  tif,  the 
diffraction  "pectra  of  the  first  order  are  bent 
up  to  C,  and  tbe  diffraction  spectra  of  the 
Mcond  order,  which  .were  not  originated 
Twfore,  now  take  the  place  previonsly  occu- 
pied by  those  of  the  first  order.    Fig.  H  shows 


the  same  thing  on  plan.    The  circle  repre- 
sents the  back  Ions  of  an  objective  of  -B^  N.A. 
Ttie  ail  diffraction  spectra  of  the  first  ordi 
nnder  the  inflnence  of  the  120^  axial  coi 
are  now  bent  up  to  the  cross,  and  the  ontlying 
diffraction  spectra  of  tbe  second  order  ai 
brooght  within  the  grip  of  the  lens. 
There  arc,  therefore,  six  of  the  first  ordi 


» e  o  <»  •  o  • 


at  the  orws,  and  12  of  the  second  order — 
18  in  all — brooght  within  the  grip  of  a  lens 


ofi'di^  N.A. ;  and  mark,  these  are  nil  symme- 
trically placed  with  regard  to  the  dioptric 
beam.  Compare  this  with  the  oblique  method. 
Pig.  4.  With  an  oblique  beam,  inclined  60^  to 
the  optic  axis,  you  get  six  diffraction  spectra, 
three  of  the  first  order,  and  three  of  the 
second,  not  symmetrically  placed  with  regard 
the  dioptric  beam. 

To  return  to  the  resolution  of  the  bar  in 
the  perforation  of  the  P.  formomim.  it  is 
important,  from  a  natnral'history  ]Kiint  of 
I  key  to  the  structure  of  the  dia- 
It  shows  that  there  are  no  such 
things  aa  markings  on  the  diatomacex,  and 
that  these  so-called  marldngB  are,  in  reality, 
the  structnre  of  the  diatomacete.  You  cannot 
call  the  perforations  in  perforated  cardboard 
ngs  on  the  cardboard  ;  neither,  as  I 
said  at  the  Q.M.C.  when  reading  a  paper  on 
this  subject,  can  yon  call  ribs  the  markings 
I  o  skeleton, 

I  look  npon  this  deiioate  perforated  aili- 

3US  membrane  as  the  essential  structure  of 

the   diatomaccie,   wiiich    is   intimately 

noct«d  with  the  life  of  the  organism. 

Diatoms  ore  naturally  divided  into  two 
great  groups — ■v'm.,  those  which  have  only 
one  stniotnre,  such  as  Pleurosigma,  Navi' 
cula,  Schiionema,  Nitzscbia,  &c.  ;  and  those 
which  have  two,  such  as  Actinoptychns, 
Co«oinodiscus,  Istbmia,  Triceratiuro,  &c. 

In  Navicala,  Pleurosigma,  Ac.,  I  regard 
tbe  median  lino  as  a  girder  to  strengthen  th< 
delicate  perforated  membrance. 

In  the  other  kind,  Coscinodiscos,  Tricera- 
tium,  I  regard  the  coarae  areolation  at 
strengthening  material  to  support  tbe  deli- 
cate membrane  inside  those  areolations.  The 
diatoms,  moreover,  in  this  latter  cla 
for  the  most  part,  larger  than  those 
other  class. 

Let  na  take  a  very  largo  diatorn — vi 
Inthmia  nervosa  ■  in  this  we  shall  find  three 
stTDctarea  :  1,  the  delicate  perforated 
brane  ;  2,  the  coarsely  areolated  structure 
supporting  it;  and  3,  the  massiro  girder  work 
strengthening  the  whole.  liook  at  tbe  gird< 
work  in  Arachnoidiscus  and  Heliopolta.  In 
the  former  the  perforated  membrane  is 
coarse,  in  the  latter  it  is  finer,  and  one  often 
sees  it  detached  from  its  girder  work.  In 
all  these  it  would  appear  that  it  is  the  deli- 
cate perforated  membrane  that,  somehow  or 
other,  is  of  primary  importance  to  the  organ- 
ism, and  the  coarse  areolation  supports  and 
protects  it.  In  some  diatoms,  such  as 
Melosira,  the  perforated  membrane  is  on  the 
edge  of  the  disc,  and  not  on  the  disa  itself. 
I  regard  a  diatom,  such  ai  the  A.ptUucida,  as 
sinmar  in  slmcture  to  the  N.  eu^idata  ;  but 


resolution  of  it  is  beyond  the  powm 
of  the  microscope  at  present.  I  do  not  coa- 
sider  that  tbe  manufacture  of  etrim  on  tht 

pfllitcida  is  of  any  service  either  to 
ioTOScopy  "  or  to  "  diatomy."  In  ma- 
elusion,  tlus  subject  has  an  imporiaot 
practical  application.  It  showi  one  directioD 
m  which  microscopy  may  be  improved.  We 
want  lew  spherical  aberration  in  oor  ob- 
jectives, and  we  wont  condensers  that  w3I 
give  us  illuminating  cones  of  larger  angle.  1 
>m  aware  that  condensers  of  large  angultr 
Lperture  are  to  be  obtained  ;  bot  they  hsvaw 
much  spherical  aberration,  that  the  cones 
proceeding  from  them  cannot  be  termtd 
solid,  and  on  that  accoant  tboy  are  not  snit 
able  for  the  kind  of  illnmiuatian  advocated 
this  paper.  If  you  focns  the  rays  fono- 
ing  the  sides  of  a  large-angled  cone  on  u 
object,  and  if  the  condenser  from  which  thil 
cone  proceeds  has  spherical  aberration,  th« 
the  rays  forming  the  central  portion  of  tbe 
will  not  be  in  focns,  and  therefare«ill 

lo  to  speak,  diluted  in  power.  I  shonM 
like  to  see  made  an  achromatic  honK^oneau 

arsion  condenser  of,  say,  N.A.  1"J3  («« 
must  be  moderate  in  our  demands  at  first) 
with  no  more  spherical  aberration  than  it 
found  in,  what  we  should  call,  a  fairly  well- 
corrected  objective.  In  order  that  snch  i 
condenser  should  have  fair  piny,  I  should 
like  to  see  all  slips  of  a  nnifona  thicknw. 
The  condenser  might,  with  advantage,  hsrt 
a  correction  collar  to  correct  the  abemtioi 
produced  by  the  varying  thicknaw  of  tht 
mounting  medium. 


AN  OLD  BRASS  CLOCK. 

TBE  clock  which  we  illoatmte  tonjaj  U  ol 
that  type  known  from  its  shape  «b  a  Bdl 
Lantern,  ot  Bird  Cage  clock  ;  it£  date,  iadgint 
from  other  dated  examples,  is  between  ]6i>_'bi3 
l(i50.  The  case  is  of  polished  and  engtaT^d 
brass,  with  the  eiceptdon  of  the  dial,  horn  bsad. 
and  boil,  which  nro  silvered.  The  works  an  ■ 
30-hour  movement,  having  originally  had  a 
vertical  escapement,  bat  now  a  recoil  estap^ 
meat  with  anchor  pallets,  driven  by  weigha. 
and  striking  on  a  powerful  bell.  At  one  cow 
an  alamm  was  attached,  but  in  ooane  of  tine 
has  become  misslnK.  This  clock  is  now  io  cb 
possession  of  Mr.  G.  II.  Newton,  of  Clifv 
The  bracket  is  of  simple  de^Kn  in  oak.  do 
blMkwKli»go.  V,  a 


TbkJ 
EihiUtL 


_Feb.  26.-1886.  ENGLISH  MECHANIC  AND  WORLD  OF  SOIENCK :  No.  1,0 


—  t  \ —     It 


ENGLISH  MECHANIC  AND  WORLD  OF   SCIENCE :   No.  1,092.  Fbb.  26,  U 


MM  with  the  nuked  eye  in  the  ranlit 
uyone  who  koowB  axACtly  where  to  I 
'  " ".  She  presents  an.  exquisite  cresv 
_  the  taUeoope,  her  angolar  diuoett 
aver,  ateftdily  iliminiHTiiny  from  oG'S 
■  ■  ■  >  35-8"  by  the  31»t, 


BAHKER'S  PATEHT   "UNIVEHSAL" 
GAS-ENQINI. 

WE  illustrate  herewith  one  of  the  patent 
"  UniTerBal "  gaa-engfines  made  by  T.  B. 
Barker  utd  Co.,  of  Soholefield-etreet,  Birmin^- 
'  hMia,  the  special  reoommeiulatioa  of  which  is 
that  they  ue  sold  at  a  low  price.  It  is  also 
olaimed  for  them  that  they  can  be  tiuit«d  to 
ran  well  under  disadvantages  of  dirt,  inatten- 
tion, and  exposure  ;  and  instances  can  be  quoted 
in  whioh  they  have  been  at  work  for  twelve 
months  without  cleaning.  They  are  notailent, 
it  is  trne  ;  but,  as  the  makers  point  ont,  that  is 
a  small  matter  when  the  machines  to  be  driven 
make,  as  a  rule,  considenbly  more  noise  than 
the  engine.  A.  one  horae-power  nominal  cost« 
at  the  works  £39,  and  the  approximate  expen- 
diture for  gas  is  given  as  l|d.  per  hour,  the 
oost  for  the  2-haree-power  nominal  being  pat 
down  as  2Jd.  All  engines  of  the  kind  are 
oapable  of  exerting  mare  than  their  nominal 
power,  and  a  point  put  prominently  forward  by 
Ueasrs.  Barker  and  Co.  is  that  it  is  eoouomy  to 
I>ay  a  little  more  tor  gas,  and  save  a  lump 
som  In  the  original  cost,  the  interest  of 
whioh  will  alone  pay  a  "  very  considerable  gas 
bilL" 

(Hs  engines  are  r«pidly  driving  small  steam- 
engines  oat  of  the  workshop,  ftr  the  simple 
reason  that  they  are  quite  as  cheap  and  as 
eoonomical  in  ronning,  while  free  from  the 
risk  whioh  most  always  attend  the  use  of  a 


An  Eolipae  of  the  Sun, 
Absolutely  iaviflible  in  Great  Britain 


IsKev 


lud  enters  her  First  Quarter  on  the  13th  at 
Ih.  lT'2m,  in  the  afternoon.  She  will  be  Full 
i-Tm.  a.m.  on  the  20th,  and  enter  her 
Last  Quarter 
the  27th. 


ASTRONOMIGAL   NOTES   TOR 
HABCH,   1886. 


At  Greenwich  Hean  Noon. 


B^^t   .Declina- 


h.  m.  s. 
0  IS  29-82i 
0  11  24-40 
0  10  8-70 
0  8  44-86 
0  7  16-38 
0  G  43'41  „ 
0  4  11"- 


22  49  21,7  29  52 

7  [>9  6  31  34 

23  26  26337  24 
23  44  4613911 

0     2  GS01918H. 

0  21  92  17  20,, 

0  39  20'4  14  12  „ 


22  36  Gl-44 

22  66  34'20 

23  16  16'»6 
23  36  69-72 
23  66  42-48 

0  16  26-24 

0  36  frOO 


The  Method  of  finding  the  Sidereal  Time 
Hean  Moon  at  any  other  Station  is  described 
on  p.  353. 

At  4  p.m.,  on  March  20th,  the  Sun  is  bs 
technically    to    enter    Aries,    and    Spring 
supposed  to  begin.    As  is  well  known,  he  is 
this  instant  on  the  interaection  of  the  tern 
trial  Equator  with  the  Ecliptic,  in  the  Southern 
part  of  the  oonsteUatioa  Pisces.    liiis,  too,  i« 
the  theoretical  date  of  the  Equinox  ;  but  the 
day  and  ni^ht  will  be  more  nearly  of  t 
lengths  in  London  two  days  previously. 

Toe  Zodiacal  Light  is  now  visible  every  olear 
evening,  in  the  West. 

Spote,  isolated  and  in  gionpe,  laoula,  &a., 


Alarch 

further 

The  Koon 
lOh.  4-3m  on  the  night  of  the  Gth, 


'After  Midnight  on  the  20th. 
The  Moon  wiU  be  inCoujunotioQ  with  Venus 
at  10  pjn,  on  the  Sid  ;  with  Merovry  at  G  p.m. 
on  the  Gth  ;  with  Satoro  at  4  a.m.  on  the  14th  ; 
with  Mars  at  2  a.m.  on  the  19th  ;  with  Jupiter 
a.m.  on  the  20^  ;  and,  onoe  more  with 
Tenos  at  8  pjn.  on  the  Slst. 
Heronrr 

Is  an  Evening  Star  dnring  the  whole  of  March, 
attaining  his  greateet  elongation  East  (18°  31') 
at  2  a.m.  on  the  22nd.  At  and  after  this  time  he 
is  very  fairly  placed  for  theobserver,  and  towards 
the  end  of  the  month  may  be  canght  by  the 
naked  eye  glittering  over  the  horizon  after  sun- 
set, a  little  to  the  North  of  Weet.    The  angnlar 


li 

'  Eight 

Aioenaion. 

h.     m. 

1 

23      7-8 

23    42-5 

0     16T 

0    45-3 

21 

1      8-0 

1     211 

31 

1     23-3 

2    42-3  ., 

1    63-6  N 

6     121  „ 

9     39-7  „ 

1      48-1  „ 

12 


)-7  „  1     0     48-0 


a  barren  region,  s 


Hence  it  will  be  seen  that  Mercury,  slartiug 
from  a  point  on  the  oonGnes  of  Aquarius  and 
Pisces,  will  travel  over  a  good  deal  of  the  latter 
constellation.  His  path,  however,  lies  through 
■    1,  and  he  will  approach  no 

Is  a  Morning  Star  all  throagh  March,  and  is  a 
rjnTTling   object  in    the    East   before   sa 
towards  ths  end  of  the  Month.    She  is  a 

Sreateat  brilliancy  on  the  26th,  and  abont  this 
ite,  between  9  and  10a  jn.,  may  be  detected  with 
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Ascension. 

h.     m. 

h.     I 

21     33-3 

ft 

32-4 

10    5S 

6 

21     30-4 

ti 

36-i 

10    34 

21     29-6 

7 

30-8 

10    13 

H 

12-1 

9    56 

H 

37-5 

9     43 

26 

21    481 

K 

4«-l 

9    33 

31 

21    69-7 

B 

381 

9  -a 

This  pendolnm-like  path  ie  dcjcri 
tween  a  and  0  Aquarii.  On  the  last  di 
Month  Venus  will  be  between  7"  ani 
South  of  the  former  star. 


Is  an  Evening  Star  ;  being,  in  fact,  pr 
visible  all  night  long.  He  oomee  inte 
tion  to  the  Snn  at  Noon  on  the  6th,  so 
is  now  as  favourably  placed  aa  he  can 
1888.  The  reader,  however,  who  remeu 
extremely  favourable  Opposition  of  tl 
in  1877^  when  he  wtte  so  near  p 
and  perigee,  and  his  diameter  snbtf 
angle  of  29-4"  ^as  against  that  of  I6'6 
it  will  exhibit  daring  the  second  > 
March),  must  be  prepared  for  a  dedi 
ferior  view  of  Areographical  detail  to 
Bn  enjoyed.  We  have  aaid  that  the  • 
the  planet  at  the  time  of  Oppoaitioi 
-6".  At  the  beginning  of  the  Hont 
.  le^", and  160'  at  the  end  of  it.  so 
variation  will  be  insensible. 


II 

DecUnatlon 

Soc 

North. 

h.    m. 

.         . 

h.    m 

11  21-1 

8     40-8 

12    42 

6 

11  137 

9     23-8 

12    15 

U 

11     6  3 

10      4-* 

11     ti 

16 

10  69-1 

10     40-5 

11     21 

21 

10  62-6 

11     10-6 

10     Ki 

26 

10  46-7 

11     33-6 

10     29 

31 

10  41-9 

11     49-1 

10       5 

Starting  thns  from  a  point  to  the 
□f  I  LaonU,  Mars  will  travel  backwards  t 
a  very  barren  region  in  Leo,  in  a 
Westerly  direction. 

Japitar 
Is  also  an  Evening  Star,  rising  soon  aft 
past  7  in  the  evening  of   the  first,  at 
two    hours   sooner     by  the    end     of 
and  not  setting  until  after  Hunxise  dm 

Cter  part  of  the  month.  He  oou 
,  isition  to  the  San  at  7  p.m.  on  t 
Hiri  Equatorial  diameter  increases  from 
March  1st  to  41  '4"  about  the  date  of  his 
tion,  waning  absolutely  impercepo 
41'2'by  the  31st.  Be  is  now  a  aoblt 
in  the  telescope,  and  with  tlie  varying 
of  his  disc  produced  by  his  rapid  rotau 
the  nnmeroos  and  beautiful  phenomen; 
Satellites,  presents  an  inexhsoetible 
interest  and  pleasure  to  every  posses: 
telesoope. 
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37  Sextaotia 
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16 
18 
20 
23 

This    very    short    path    ia    described    to- 
wards  1)   Geminorum,  jnirt   to   the   North    of 
which  Star  Saturn  wUl  be  found  on  the  Night 
of  the  21th. 

tTnutns 

In  so  far  as  his  meridian  passage  is  con- 

2* 

I)  Librs                a    1 

4  18a,m.     Bright  '    C8         75 

5  34  a.m. 

Dork    ;  265 

285 

t  A  near  approdch.             *  But  apparently  bright 

cerned,  is  a  Morning  Star  during  the  firet  half 

of  March,  and  an  Evening  one  during  the  re- 
mainder of  it.    He  is,  however,  in  a  very  fair 

position   for  the  observer   at  any   time  after 

Jupltar".  S»telUt*«. 

11  p.m.  ;  but,  as  his  Declination  ia  South,  it  is 

.-8^ 

o-i 

S 

he   is   observed,  the   better.     He   comes  into 

11 

ki 

Opposition  to  the  Sun  at  10  a.m,  on  the  26th. 
His  angular  diameter  remains  sensibly  oooatant 

M 
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a. 

iJ 

s. 

sl 

|g      "■ 

Sb 

p.  8 

2e 

at  4"  during  the  entire  month.    As  the  planet 

is  in  a  blank  region    in   Virgo,  anyone  with 
moderately   keen   sight   can   now   detect  him 
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May  be  looked  for  on  the  nights  Ist— 4th,  soA. 
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^ain  en  the  16th. 

Bo  Eclipge  ;  Oo  Ocoultation ;  Tr  Transit  of  SotelLto  ;   St  Transit  of  Shadow  ;  D  Disappeac- 

indioatflB  that  its  yiaibility  is  rendered  doubtful,  either  by  the  btigbtnees  of  the  twilight,  or 

on  the  NiKht  of  March  l»t,  1886. 

by  Jupitor'g  proiimity  to  the  horiion. 

Star.                                  Souths. 
h.  m.    ». 

T.i»uiF{a                                                    R   ttt  4^'R7  nm 

0  Lri^yuriB           ...         ...         ■'■     u  If  t<ttit  ^ —' 

aCoiumba      6  67  3I'83 

Satellitea. 
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Siriufl 8     1  67-71 
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Procyon          8  65    1:81 
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D»yc 

ICo^t 

(         Name  of 
h        SateUite. 

Hour. 

Dayo 
Uontb 

Name  of      1  „ 
Balellite.     !  ^°»'- 

Dayofl      Name  of         tt„„^ 
Month       Sotellite.      '  "'"^'^' 

Pollox 9    0    1-42 

(JCanori           9  31  55-86 

.  UrssB  MftioriB           10  12  53-40 
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Regnlug           11  23  36-72 
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26     Dione                 6-S  p.m. 
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9-1     „ 
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Tethys              12-0  p.m. 

27     Mimas               13-8    „ 

Time  of  Southing  of  either  of  the  Stars  in  the 

i 

Rhea 

12-2     „ 

18 

Tethys                  9-3    „ 
Enceiadas         'l2-0    „ 

27     'Mimae                11-4     „ 

above  list  for  any  other  night  in  March  ;  as  also 
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EncelodoB 

12-9   ■„ 

18 

that  of  asoertainine  the  Local  instant  of  ite 

11 

Mimas 

rja.m 

20 

Tethys               1  6-fl    „ 

■ 

Trausi 

p.  366. 

PROF 

at  any  other  station  will  be  found 

0- 

U  ft  point  olow  to  t,   Virginis,  itut  abore 
■^Ktar  he  wiU  travel,  and  leave  it  to  the 

1  Bjn„  on  the  32ntl,  he  is  in  so-oalled  "  quadra- 
■ore  "  with  the  Sun,  and  the  oarefnl  observer 

BS60B  VIBCHOW   ON   PATH 

BtdSoathof  him. 

will  note  how  the  thadow  of  the  ball  of  the 
lanet  on  the    rings   ia    visible    only  on   tiiv 
ollowing  side.      His   angular  c-,uatoriaI  diu- 

LOOT  AND  DAHWINIBM. 

X     of  bis  Archiw.  Profeswr   Virohow  repUei  to 

well 

■' 

it  t«  I6'4' bv  ithe  31st.    No  material .  change 

M    MTceDtible    in    the    aspeot   of     his    ring 

itan 

gahis  in  interest  from  the  (acts  «lduoed  by 

b 
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Fbb.  26,  li 


Sutton  in  the  fint  of  hii  reoeiit  lectareg  before  tbe 
College  of  Surgeoni,  for  Profeuor  Virehow'a 
ooDtfation  u  the  eune  H  thit  of  Hr,  Sntt«— viz., 
thot  v.-irintioDs  from  the  aainul  type  are  largelj 
brought  about  by  deriittioDS  in  Btruoturc  atrictly 
gpe^kKing  piithulogical.  Dr.Wciam&iiTif  onthe  other 
har.d.  coatended  that  saoh  variitioiu  nre  the  remit 
•f  Che  law  of  wlnptatioD,  uid  it  ia  this  poiition 
which  Virchow  conteatB.  He  puinta  out  th:it 
Du-win  himaelf,  ftlthongh  Dot  ■  pathologist,  re- 
cognised the  wast  of  a  cleir  line  of   diatinctian 

',  vent  BO  far  aa  to  deay  the 


betwt 


s  of    ncjuirtd    propertiei 


»the 
1  Virohow  points 


jithet 


The  IsoU  of  BCclimatiaaCiou  Bi 
oat,  inatancea  of  auch  adaptitic  , 
not  be  founded  if  it  did  not  happen  that  the  powera 
eo  a^qnired  were  trammieaible  to  posterity.  Weia- 
mann,  oo  the  other  hand,  regarda  aoclimatiaation 
rather  aa  the  oroduct  of  selection,  euch  indi7idDak 
ion    of    inherent 

wpovera.  Hucu, 

qnalitf.  Weismann  means  by  it  sncb  as  u  im- 
parted by  some  external  agency,  and  would  limit  the 
laflaence  of  external  cauaes  to  unicellular  organiama, 
whereas  variation  occirrs  through  aeinal  reproduc- 
tion. Bat,  aa  Vifchoir  points  ont,  eitemal 
■fenciea  ought  not  to  be  limited  to  thoae  whieh 


:ie  Middle  and  Bontlierii  SUta,  ua  fur 
dneaof  the  great  alotha,  Megatherinm, 
iiyi.  and  Mylodon,  the  American  lion  an 
Liese  were  posaibly  awept  oat  of  euataUB 
lOler  winten  of  the  Jliaaiaaippi  Tallej. 
aa  free  from  ioe,  but  probably  had  fru 
roiimity  to  the  great   glaciera    a   h>wet 

Profeaaor   Cope   remirka  :    "  Since  tbe 

^ „ ^ j„_ Jia  mammalian  fttuna  Cff  the  northern  heo 

there  ia  no  parallelogram  motion  W  keep  the  fana  ■  haa  diminished  in  nmnber  of    apecioa  a 
equally  inclmed.to  the  centre  apindle,  and  yet  that  i  The  Euceno  fauna   was    richer  than  tin 

under  every  variation  0*  position,  from  vertiealto  '    '  "  "^ "—  "-  '"'~""-    -"''   •>>■ 

horizontal,  the  fans  always  open  aymmetrically. 

When  I  firat  tried  the  governor  I  found  that  the 

te  varied  appreciably  with  the  inclinutioa  of  the 


The  fans  are  polled  towardi  tiw  apindle  E  by 
irOQometer  apringa  in  box  A  and  B,  which  wiu 
only  allow  them  to  open  when  a  apeed  of  from 
twenty-Sve  to  thirty  rerolntioni  a  lecond  ia 
attained.  The  spring  is  only  woond  up  half  a 
revolution,  so  that  the  mean  motion  of  the  fans, 
ivhieh  does  not  exceed  nore  than  thirty  degrees 
ier  side,  keeps  the  spring  perfectly  free  in 


iocviving   who.   by   the   poasesai 

3aalitiea,areenablM  to  live  under 
itiona,aiiitaotthatchey  aoqoire  ne 
u 1 ^^p„„  wTiatlsr— - 


le  outside  the  organisa 


a  multicelluli 
organiam  variation  may  occur  in  some  cells  througli 
the  operation  of  other  cells — i.e.,  strictly  within  u< 
body.  Indeed,  the  influence  of  the  sperm-cell  upor 
the  germ-cell  ia  an  external  inflnence,  and,  there 
fore,  although  we  commonly  apeak  of  inherited 
qualities  aa  bein^  internal  or  predisposing,  ir 
atricCneiis  the  qualities  tranamitted  from  the  mali 
parent  bio  tho  reanlt  of  an  eiternal  agency  whei 


ited  Witt 


the  typical  organisa 
theci      ■     " 


iva« 


.abyi 


.ere  anidogy 


.   will  observe  that   t 


...  „      irio-difft 

brought  about  by  processes  which  may  b«  deemed 
pathologiL-al.  The  various  factora  whioh  determine 
the  peraiatfnco  of  such  deviations,  anil  their  trans- 
mission by  inheritance,  are  not  fully  known;  use 
and  disuse  ciplain  some,  adaptation  acoounts  for 
■then;  bub,  however  explained,  the  faot  that 
oqnired  qnalitics  are  inheritable  remains  aastued. 


fans 


A.  NEW  70BM  07  QOVZBNOB  FOR 
THE  DRITING-CLOCKS  OF  ZQUA- 
TOBEALS. 

By  A.  HlLOEB.* 

I  HAVE  the  honour  of  bringing  before  the 
Royal  Astronomical  Society  a  driving  governor 
which  I  believe  will  prove  of  interest  to  those  who 
oonsider  uniformity  of  motion  an  important  matter 
for  an  ei^uatoreal  telescope,  and  especially  to  those 
engaged  in  the  photography  of  the  heavenly  bodies. 
la  former  years  1  have  made  a  great  number  of 
Foneault's  clocks,  with  tho  eonstruction  of  which 
many  Fellows  will  be  well  acquainted,  and  which 
twenty  years  ago  were  considered — as  perhaps  they 
are  still,  especially  in  France — the  best  form  of 
driving-clock  for  an  equatoreal.  My  governor,  so 
far  as  the  fana  are  concerned,  much  resembles  tiiat 
of  Foucault.  A  somewhat  similar  aovemor,  bat 
with  three  fana,  was  devised  hy  tbe  late  H.  Yvon 
VUlarwau ;  besides  these  I  do  not  know  of  any 
other  fan  governors,  though  sach  may  undoubtedly 

Biit  there  were  [Mints  in  the  Foucault  go; 

with  which  I  was  hy  no  means  satiiiied.  especially 

the  groat  complication  of   pieces   and  the ' 

amount  o'  friction,  which  all  means  error. 

not  believe  in  any  form  of  control  which  dependa 
npon  friction,  and  finding  that,  generally  speaking, 
mH  drivirg-oliKks  aro  so  controUed,  I  have  worked 

of  enw ripnce.     1  do  not  think  that  any  gov 
eoold  have  less  friction  while  in  aotion  thai 
particular  form,  which  I  claim  aa  my  own  invention. 
The  friction  ia  entirely  confined  to  the  fc 
pointa  which  carry  the  two  fa»5  D  and  C.    There 
10  other  friction  in  the  governing  action  whilst 


.tttached „., 

pendicular  to  their  long  aiea,  andby  adjnstingthi 
position  of  these  weigfaU  on  the  screws  I  foond  it 
possible  to  obtain  a  quite  uniform  rate  for  a  very 
oonaiderable  variation  in  the  driving  weight,  or— 
what  would  be  the  aame  thiug  in  actud  practice — 
the  bietion  of  the  instrument  driven. 


Pliocene,  and  the  1 

the  modem   fauna."     There   ia  cerl 

.'ligniSoant  parallelUm  between  the  wk 
liangea  in  the  physical  geoRraphy  of 
.metica,  the  difleranliation  of  climates 
faunal  areas,  and  the  increaaing  eihw 
lite. 

The  West  Indies  meanwhile  were  the 
notable  changes  in  the  (listrihation  of  1 
sea.  From  being  much  larger,  and  in  H 
.■onnecled  perhaps  v>ith  South  Amtrii 
became  aubmerged.  Cope  baa  deacribedl 
rt^mainsfonndinacaveon  the  ialand  of  J 
Ont  of  twelve  species  of  mammals,  sevt 
tinot  and  several  were  ohinohillaa  of  large 
About  the  shores  of  the  Mediterrine; 
;vere  remarkable  changes  in  the  relatlLjD 
3ad  sea.  The  species  of  dwarf  and  other  t 
whose  bones  have  been  diaoOTcred  oo  the 
Malta  abow  that  within  recent  times  tfa 
most  have  been  eoimeatad  with  the  mabi 


s  defec 


QEOLOQICAL      EXTINCTIOM,      AMD 

SOME  OF  ITS  APPA&SHT  CAUSES. 

III. 

By  A.  S.  PaCKABD.* 

(Concludtd/rBin  page  608.) 

FINALLY,  the     Glacial    epoch  oame    in,    the 
glaciers    invaded    North-eastora    America : 
'    and  the  great  elevation  of 


the  western  plataan,  seem  u/  uo.o  uccu  i,uo  u.u«-. 
which  removed  the  Plioceno  fanna  ;  which  removal 
was.  geologically  speaking,  comparatively  sudden. 
EiUier  at  theend  of  the  Pliocene  or  the  begin- 
ning of  the  Quaternary,  as  seen  by  the  bones  in 
the  Port  Kennedy  cavern  doioribed  by  Profeaaor 
Cope,  there  was  a  singular  mixture  of  what  we 
now  regard  aa  tropical  and  temperate  forma  living 
BO  far  nurtji  as  Pennsylvania ;  with  the  tapir, 
peccary,  Hylodon,  Hegalonyi,  Casturoides,  anil 
sabre-toothed  tiger,  were  apparently  associated  tb' 
deer,  bison,  horse,  porcumne,  raccoon,  dog,  weasei 
and  smaller  mammals.  The  fauna  was  in  part  e;i 
tingniahed  by  the  glacial  cold.  Port  Kennedy  beio; 
situated  a  little   sonth   of  the  edge  of  the  gren 


In  the  old  world,  aimnltaneonily  i 
luonntain-bnilding  of  America,  the  Alp 
the  later  Pliocene  attained  their  preseai 
tions ;  Uie  Himalayas  rose  to  theii  present 
the  continents  of  Asia,  with  BoKipe,  and  i 
asanined  their  present  oatlinea. 

The  extent  and  natnre  of  the  cban^vi 
place  late  in  the  Pliooena  in  tlie  phyneal  r 
of  the  globe  were  without  doabt  mnel) 
than  at  any  previous  time  in  tbe  lihrtia 
planet.  While  the  preeent  ooaat  linaa  wi 
cstaUished  volcanio  anneie*  wen  widaq 
powerful,  and  over  what  were  then  n 
intense  voloanio  aotirity  ara  to  be  •(■* 
the  dying  emben  of  inbtefnutean  tnt. 

The  long,qniet,  preparatory  eoiu  of  Oil 
and  early  Xertlary  were  Enoooeded  to  ■ 
geologioal  hiatory,  joat  M  the  oampMaim 
the  Palesosoie  age  temtinated  in  the  wi 
diatnrbanoes  whloh  took  plaoe  at  thi  « 
Coal  period. 

LE  we  glance  back  throngh  the  f^ 
we  shall  see  that  there  were  obih  of  Ihei 
ively  rapid  extinction  of  typea  or  wkol 
if  animals.  The  more  remaAable  «*>* 
inctlon  of  the  trilobitea  and  anunonitea, 
.emarka  :  "  The  extermination  of  wbide  f 
of  ammonites  towaid  the  eloae  of  the  s 
period,  has  been  wonderfnllynidden.' 

manner  the  trilobites  as  vi 
Burypterida  ceaaed  to  exift  at  the  em 
Paleozoic  age ;  the  SUnrian  graptolitet  di> 
-'"'-  omparative  Boddenueas ;  the  cris 
ipodi  mostly,  and  the  dinosaurs  mi 
.  IS  well  aa  pythonomorphs  .whollj. 
during  the  Cretaoeona  period. 


..'ith  the  Covierianoataatriiphicdoctnui' 
wholesale  eitinotioiu  and  re-cresuit 
facts  in  pabEontoloicy  postulate  kc 
Dt  preparation,  succeeded  by  Bun 
crises,  or  radical  changes  in  tlit 
.  ire  of  continenta,  reanlting  in  aUi 
both  local  and  general,  to  certain  faonu 
of  animals  as  well  oa  individnal  specio. 

The  biological  changes  were  nut  dor  i^ 
and  geological  changes  alone,  bat  il  t 
bome  in  mind  that  the  great  chances,  t 
duced  but  not  without  etrikiDg  finw  nt 

fin  the  addition  or  Iobb   of  v-" 
ueed  ext       '             ■        -- 


these 


motion 


In  all  forms  of  governors  the  clock  is  liable  to 
go  slower  either  when  the  fans  or  govemor-balla 
close,  or  when  the  driving  weight  is  reduced.  It 
is  not  so  with  this  form  ofclork;  an  addition  of 
IWlb.  more  or  less  to  the  driving-weight  will  make 
no  appreciable  diSerence  in  the  speed.  The  apeed 
remains  nnchanged  whether  the  fana  are  wide  open 
or  nearlyclosed ;  I  say  nearly  closed,  becanae,  of 
conrse,  as  soon  aa  the  fans  touch  the  spindle  the 
control  ccaaes. 


•  Ron  tbe  ItimMy  JTMori  ol  tbe  KA3. 


:tenaiTe   migrations,  the  ix" 

Srepotent  types  which  extenninatai  lit 
he  reaction  of  one  type  of  life  npus  tw 
results  of  nataral  selection,  were  W 
through  I  bat  theae  secondary  fscbus  ^ 
both  dnnng  periods  of  quiet  and  periobii 
Here  again  we  may  qnote  frtun  Dimia.il 
next  to  Lyell.  of  tho  nnifonniuriu  li 
remarks  :  "  We  have  every  reason  loW* 
the  study  of  the  Tertiary  formation.*,  til 
and  groups  of  species  gTadnallv  dissppW' 
another,  first  from  one  Bpot,'thea  no 
and  finally  from  tbe  world.  In  torn  6 
however,  as  by  tbe  breaking  of  SB  ilk 
the  consequent  imiptioa  «f  a  mil''^ 
inhabitants  into  an  adjoining  sea,  f 

, -  .^ aubsidcnce  of  an  uland,  the  pnor 

vigour  and  became  adapted  to  a  lower  olimst^,    may  have  been  rapid." 
forming  the  typical  members  of  the  north  temper-      Ijoaal  extinctiona  dn*  to  lov^ 
ate  fauna  of  America.  ]  tb>  *"inatlon  of  JlfumU.  mUb' 

Further  »outh,in  therivergravels  Bndc»T»erf'~         -•  and  v«st    ontavH 


The  result  of  a  change  of  climate  was  a  chang 
in  the  nature  of  the  forests ;  the  tapir  and  peccar 
were  forced  to  migrate  southward ;  tho  coloes; 
sloth  and  sabre-toothed  tiger  died  outright;  tli 
Castoroides,  horse,  and  mastodon  lingered  throng 
Uie  Glacial  epoch,  their  remains  being  found  : 
the  bottom  of  swamps,  but  above  tbe  glacial  an 
river  drift;  wbile  the  deer,  bison,  raccoon,  dog,  i.. 
wolf,  and  other  forms  survived  with  animpairn-il 
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of  fiahea  i>a  e.  vut  taaia,  thata  ire  quite  snb- 

cloainB  this  mesgie  sketch  of  a  BubJMt  whifh 
ot  received  very  much  Qtt«nUon,  wo  have 
kvoured  to  attraet  notice  to  what  wa  have  been 
tomed  t«  le^rd  as  the  mua  futon  la  the 
otioD  of  speeiea  and  ot  higher  groniis.    That 

is  n  limitto  theagcof  species  aa  well  as  to 
idaals  almost  goca  without  Rajing.  As  there 
Daoh  individDal  a  yoath,  Duahi>od,  and  old  age, 
Mies  and  otilen  rise,  cnlminabp,  aod  decline. 
iBtioDs  have  riaen,  reached  a  maiimum  of 
opment,  aud  decayed.  The  causes,  hotrever 
lex,  ace,  in  the  case  of  plants  and  anitaala, 
■eaily  phfaieal ;  they  are  general  and  perva- 
[□  their  eSeots,  and  have  been  in  apoiation 

life  began;  there  have  been  oritioaf  periods 
ibeontological  aa  well  aa  geological  history, 
leriods  of  rapid  and  wideapread  extinction  as 
ia  a  ooEtiuual,  progressive  cying-out  of  isolated 
ea.  Suoh  extJticUtin  was,  ao  to  speak,  »  bio- 
sl  naoeasity,  for  otherwijw  there  would  have 
no  progress,  uo  evolution  of  higher  types. 


.MERS  QEAE-CUTTING  ATTACH- 
MENT. 

[LS  is  a  device  to  be  attached  to  the  tool 
carriage  of  a  latbc  for  cutting  spur,  heve!, 
litre  gears.  It  baa  a  taper  hole  in  the  sliding 
to  take  the  spindle  for  blanks  to  be  cut ;  the 
rarun  on  a  mlindrc]  between  the  lathe  cen  tree, 
lend  of  attacbment  baa  a  vertical  adjustment 


)nr  inches,  which  is  nperated  by  a  square- 
dcd  screw.  Two  index  plates  are  furnished 
each  machine,  alao  an  index  card.  It  can,  in 
ion  to  gear-cutting,  he  used  for  laying  oat 
ra,  marking  and  spacing,  and  for  various 
'  pnrpoaea.  It  is  recammended  for  use  in  ahops 
cannot  afford  an  expensive  Kear-cutteT,  alao 
il-rooms.  The  mannfaotucer  it  J.  0.  Palmer, 
Cnion-atreet,      Philadelphia.  —    Amiricaii 


ranffliiar  and  Flxinff  Diatoms.— Among 

naoy  methods  of  fixing  diatoms  and  other 
te  obieota  upon  a  slide  or  covec-glaaa,  the 
od  of  M.  ThrolfnU  h«a  been  highly  com- 
led.  The  diatoms  are  arranged  upon  a  per- 
r  d^  surface   of  eooutchoua  spread  upon  Uie 

and  fixed  in  place  by  application  of  gentle 
The  detaJlB  may  be  briefly  given  aa 
ws: — First  prepare  a  solution  a£  caoutchouc 
niene,  adding  sufficient  naoutcbouo  to  produce 
ylike  mass.  Of  this  take  a  portion  aa  large 
0  peaa,  and  disaalvc  it  in  thirty  cubic  centi- 
:B  of  benreno.  This  dilute  solntion  ii  the 
hat  ia  used.  This  solution  affords  an  easy 
a  of  attaching  thin  sections  in  aeries  aa  Weil 
itoma  to  a  glass  slip.  In  either  ease  the  alip 
Lledwithatbmlayorof  caoutchonc  by  Bowing 
Hi  the  solution  aa  a  photographic  plate  is 
d  with  collodion.  The  aolvenl  rapiifly  eva- 
eBgleaving  tbecaoutflhaaainathinlilman  the 
,    The  aectiona,  oidinaiily  included  in  par- 

aie  arranged  in  aeries  on  the  caoutchouc.  The 
k  then  mamed  to  a  temperature  of  &G°-^u^ 
hn  lh«  cMnrtelicnia  nrftMia,  and  the  sectiona 
|M  Bxid  Ib  plaoa.  Xba  panffln  is  then  re- 
A 1^ BttnlMOB qdriL  Mdtt  It  is  deairwl  the 
•  t^.^akad  !■  MttUon.    To  attach 


t^^. 


SCIENTIFIC  SOCIETIES. 

HOTAIi   MICROSCOPICAL  SOCIETY. 


the  president  (the  Rev.  Dr.  Dailinger,  F.B.S.j  i 


some  of  the  Pe 
that  they  had  just  lost  by  death  one  who  wa 
well  known  to  them — be  refened  to  the  late  Mi 
P.  H.  Lealand.     Hie    genial  urbanity  to  all  whi 


science  of  microscopy  waa  so  largely  indebted  for 
those  optical  productions,  the  eicellsnce  of  which 
waa  ao  well  appreciated,  and  in  which  Mr.  LeaUnd 
took  an  honourable  part,  justified  a  notice  of  the 
fact  that  he  waa  uo  longer  amongst  them,  and  an 
expression  of  their  regret  at  his  death  as  well  as  of 
aympath}^  with  his  surviving  relations. 

Mr.  Crisp  said  that,  owing  to  a  carious  and  pro- 
bably oninlentioual  operation  of  their  by-laws^  it 
would  not  bo  necessary  to  make  the  meeting 
tpecial  in  order  to  elect  Dr.  Dollingcr  aa  president 
for  a  third  year.  While  it  wa«  provided  that  a 
Fellow  should  not  be  elected  for  more  than  two 
years,  it  was  also  provided  that  at  annual  meetings 
alterations  in  the  by-laws  could  be  made  without 
notice.  All  that  was  necessary,  thi^retore,  was  to 
pass  a  resolution  which  he  now  proposed:  "That 
notwithstanding  By-taw  Nu.  37,  or  any  other  by- 
law, the  Rev.  Dr.  Dailinger  be,  aiul  he  ia  hereby 
declared  eligible  for  election  aa,  president  of  the 
SociMy  for  a  third  year." 

Mr.  Michael  having  seconded  the  motion,  it  was 


officers  for  the  ensuing  year  was  read  aa  follows: 
President,  Rev,  W.  3.  Dailinger,  LL.D.,  P.B.S.: 
vice-presidents,  'J.  William  Groves,  Esq.;  'John 
MayaU.  Baq„  ian.,FJ!J^. ;  Albert  D.  Michael.  Esq., 
P.Ij.8.  ;  "Prof.  Charles  Stewart,  MJl.CS..  P.L.S.; 
Treasurer,  Lionel  S.  Beale,  Baq„  M.B.,  F.R.C.P., 
P.B.8.  Secretaries,  Prank  Crisp,  Esq..  LL.B., 
B.At  TJ*.  and  Treas.  L,8.;  Prof.  P.  Jeffrey  Bell, 
M.A„  P.Z.8.  Twelve  other  membera  of  council, 
Joaeph  Beck,  Bsri.,  F.R.AB.;  A.  W.  Bennett, 
Eaq,  M.A.,  B.Sc.,  P.L.S.;  Robert  Braithwaite, 
Esq.,  M.Dt  M.R.C.S.,  P.L.S.  !  'Rev.  Edmund 
Carr,  M.A.;  'PranV  R.  Cheshire,  Bsq.,  F.l-.S, ; 
•G.  F.  DowdesweU,  Esq,  M.A. ;  James  Ghusher, 
Esq.,  F.R.B.,  FJt.A.8.1  John  Matthews,  Esq. 
M.D.  ;  John  Millar,  Bsq^  L.B.C.P.,  F.L.S, ; 
Urban  Pritchard,  Esq.,  MJJ.;  WiUiam  Thomas 
Suffolk,  Eso,  ;  •Charlea  Tyler,  Esq ,  F.LA 
(*Uavo  Dot  btdd  during  the  preceding  year  the 
office  for  whiob  they  are  nominated.) 

Mr.  Guimaraens  and  Mr.  Powell  having  been 
appointed  scrutineers,  the  ballot  was  proceeded 
with,  and,  upon  the  result  being  subsequently 
reported  to  the  President,  ho  declared  that  all  the 
Fellows  who  had  been  nominated  were  duly 
elected  to  serve  OS  coiinojl  and  officers  during  the 

TheTroaanrer's  account  was  read,  showing  thnt 
during  the  year  £B69  Is.  8d,  had  been  received, 
irreapective  of  oompositioni,  aikd  that,  notwithstand- 
ing an  increase  in  several  items  of  expenditure, 
the  balance  in  hand  remained  snbstantially  the 
same  as  at  the  beginning  of  the  year.  The  treasurer 
(Dr.  Beale,  P.R^.)  said  he  thonght  the  Fellows 
would  consider  this  to  be  a  moat  satisfactor)' 
account."  He  waa  aniions,  neyerthelcaa,  to  see 
their  resources  still  farther  increased,  inorderthat 
they  might  be  able  to  di>  better  still.  They  wanted 
an  mcreased  number  of  Follows  in  order  to  give 
tiem  the  meana  of  improving  the  jooraal,  although 
it  had  already  become  a  most  vainable  periodical, 
and  had  attained  a  very  high  degree  of  excBtlcoce, 
mainly  through  the  foB(«ring  cure  of  their  friend, 
Mr.  Crisp.  What  they  wanted  now  was  to  see  it 
a  self-supporting  enterprise,  and  if  each  FeUow 
would  do  hia  best  to  iocrease  their  nnmbera  the 
journal  would  not  only  repay  its  cost,  but  they 
might  have  more  plates  and  in  other  ways  extend 
Aa  iofiaenoe. 

A  motion  tor  the  adoption  of  the  Tteasurer'a 
report  and  for  a  vote  ot  thanks  to  him  for  hia  ser- 
vices waa  moved  by  Dr.  Millar,  seconded  by  Prof. 
Stewart,  and  carried  unftuimoBalj. 

The  report  of  the  Council  waa  read. 

Report  op  the  Council  for  i8Sj. 

During  the  year  1886,  fifty-three  new  Fellows 
were  elected,  a  number  in  eicesa  of  the  average 
of  recent  years ;  twenty-five  Fellows  have  died  or 
resigned  (two  compounders  and  twenty-three 
annnal  snbacribera) ;  three  Honorary  Fellows  have 
also  died. 

The  deaths  of  the  year  unfortunately  inolade 
the  names  of  three  of  the  leading  antbora  of  works 
on  the  miorotcope  in  the  Bnglish,  French,  and 
Gerauui  languages.  The  Pietident  has  already 
eipnwaed  the  sense  of  the  Society  at  the  loss 
whioh  microscopy  has  saitained  in  the  death  of  the 


author  of '-The  Mloroaoope  and  it*  Revtlalioas," 
Dr.  W.  B.  Carpenter  \  Prof.  C.  Robin,  Che  well- 
known  French  oistologist,  and  an  Honorary  Frllow 
of  the  Society,  waa  flie  author  ot  the  standard 
work    on   the  microscope  in  Frauee.  which   had 

Bissed  through  three  editions ;  while  Di.  P. 
arting,  another  Honorary  Fellow,  waa  the 
author  of  the  .'exhauative  and  learned,  historical 
and  practical  "  Treatise  ontheMiuruaoupe."  which, 
originally  written  in  Dutch,  iabctter  known  through 

The  death  0|f  Dr.  F.  Rittar  von  Stein  (the  third 
Honorary  Fellow)  wai  referred  to  in  last  year's 
report.  He  was  succeeded,  as  there  mentioned,  by 
Dr.  Fldgel.  whilst  the  aecond  vacancy  baa  Mien 
filled  by  Prof.  H.  de  Lecase-Duthiers,  who  is  well- 
known  aa  one  of  the  foremoat  of  French  loologiate. 
The  third  vacancy  haa  not  yet  been  filled. 

The  number  of  Fellows  nuwetandsas  follows: — 
fiOi!  Ordinary  Fellows,  43  Honorary  Fellows,  and 
82  Ex-officio  FeUowa ;  or  737  in  all. 

The  additions  to  the  list  ot  Fellows  repraaent  a 
net  increase  in  the  revenue  of  the  Society  for  the 
year  of  £02  9b.  «d.  The  total  income  received 
other  than  for  compositiona  waa  £1)50  la.  Sd.,  aa 
that  during  the  current  year  it  ia  eipecl«d  tliat 
the  Society  s  revenue  will  reach  £1,000,  which,  it 
will  be  agreed,  represents  a  very  satisfactory  iitate 
of  the  Society's  Snances. 

Owing  to  the  unfortunate,  and  at  one  time 
serious,  illness  of  thelibiarian,  the  catalogue  of  the 
library,  which  waa  joat  ready,  waa  delayed.  It  is 
now,  however,  again  in  order  for  printing,  and  will 
be  proceeded  with  forthwith,  when  the  arrange- 
ments for  leading  books  from  the  library*  >Fill  come 

The  Cabinet  Committee,  on  entering  upon  their 
labours,  found  that  a  proper  revision  of  the  cabinst 
would  require  a  considerable  amount  of  time  to 
complete  aatisfactoriiy,  and  they  are  not  at  present 
able  to  present  their  report. 

Additional  shelves  have  been  added  to  the 
library  t«  provide  for  the  ever-increaoing  number 

An  Abbe  apertometei  has  been  plaoGd  in  the 
library  for  the  use  of  Fellows  who  may  desire  M 
verify  the  aperture  of  their  objectivea. 

The  principal  improvement  in  the  losi  vulume 
of  theyoiiriians  the  eiteniion  of  the  indc.^.  The 
names  of  the  authors  no  longer  appear  ilnnt.  but 
are  followed  hy  the  title  of  the  paper  or  article  of 
which  they  are  tJie  authors.  Whilst  this  odds  eon- 
siderahly  to  the  length  of  the  index,  it  will,  it  is 
believei  be  found  of  great  practical  use.  The 
contents,  both  of  the  separate  numbora  and  ot  the 
whole  volume  also,  now  inclnde  the  aamei  of  the 
aaUiora,  while  the  former  (on  the  wrappers)  are 
now  classified,  much  facilitating  reference  to  any 
particular  paper.  An  alteration  of  the  type  bai 
also  improved  the  bibliographical  lists. 

Mr.  Thurston,  of  King's  College,  kindly  under- 
took a  portion  of  the  microscopy  B  section  during 
the  year  ;  biiton  hia  leaving  for  India,  hia  place 
has  been  filled  by  Dr.  R.  G.  Hebb  j  nnd  that  of 
Mr.  B.  B.  Woodward,  who  was  obliged  to  resign 
oaaccoontof  ill-health,  by  Mr.  J.-Arthnr  Thomsoo. 

The  Council  conaidered  and  ultimately  approved 
a  proposal  for  publiahing  in  the  Joariial  the  por- 
traits of  the  Presidents  of  the  Society.  To  issne 
the  whole  (21)  as  full-page  ;iurtraits  iuvulved  a 

undertaking,  while  to  apread  them  over  a  aeriee  of 
yeara  did  not  appear  to  be  desirable.  It  wiia  there- 
tore  decided  that  the  portraits  of  sixteen  of  the 
Presidents  from  1B40  to  1878  should  bu  inaucd  in 
two  groups,  with  fidl-page  portrajl*  of  the  Brat 
President  of  the  Miorosoopical  Society  of  London 
(Six  R.  Owen,  K.C.B.j,  and  the  first  President  of 
the  Royal  Microscopical  Society  (Mr.  Ulaisher, 
F.B.S.).  No  little  difficulty  was  oipcrieuced  in 
collecting  the  photographa  for  the  Bruup!",  the  only 
ones  obtainable  in  aome  oases  being  old  ami  faded, 
and  ia  othera  unsuitable  for  technical  re;uoni.  The 
aatisfactory  charactor  of  the  result  ia  due  to  the 
trouble  and  attention  given  to  the  matter  by 
Mr.  J.  Mayall,  jun.,  one  of  the  members  of  the 
Council. 

The  adoption  of  the  report  was  moved  hy  Mr 
W.  W.  Reeves,  and  aoconded  by  Mr.  Spenoer,  and 
carried  unanimously, 

Mr.  Cheshire,  in  eulogistic  terms,  moved  that 
the  thanks  of  the  Society  aboold  be  given  U-  the 
'     '     '      their  valuable  aervioes  during  the 


past  year. 
Mr.  Veiey  seconded  the  motion. 
The  President  said  that""-  " 


Fellow 


othe! 


alt  k 


esfor 


...  )tyj  and  without  being  in- 
vidious be  might  say  eapacially  to  the  one  on  his 
left,  and  there  could  be  no  doubt  as  to  the  cordial 
way  in  which  this  resolution  wonld  be  received. 
The  motion  waa  carried  by  hearty  acclamation. 

Mr.  Crisp  said  he  waa  sorry  that  Prof.  Bell  was 
unable  to  be  with  them  that  evening,  being  absent 
from  London  on  acconnt  of  ill-health,  and  he 
begged,  therefore,  to  return  thanks  on  Prof.  Bdl's 
behalf,  aa  alao  for  himaelf ,  so  tar  oa  he  was  intended 
to  b«  included  in  the  resolation. 
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Feb.  it.  It 


and  ultimate  f  i 
farmi  □(  lite  u  o. 
improved  objcotiri 


1  rntd  hu  uinuiil  Addroaa, 
cat,  divisioi 
in  tbe  lowi 

of  wideic  spsTtore  (I'u  NA.) 

■peoiuif  ooiutruotfia  '  -  •' 

Piof.Stewut  proj. 

tlie  mmtiDK  bo  aircn  to  tbc   Preiidcat  for  bit 
addreu,  to  whiob  no  liul  lutened  n-ilh  tbe  grcatett 

Seunco,  uid  whioh  it  would  be  cuntrury  W  pi 
ir' •--'-" 


to  the  President's  remaTka  on  the  beucliU  deriicd 
irom  irido  dpertiirei,  thiit  vhat  promised 
•■other  very  impor     '     '  '    '' 


lo^S^J'L 


The  HHiotidjkry  Hpeati 


judge  of  Bume  obiectivcB  fur  themsdvui.  The 
Pollinct  had  alrendy  oordially  arptoveJ  the  nn- 
.  .,.j^  j^g  PreaiiionL  h«d  oonseiitid  1m 


yrupoird  to  ndd   to  Prof. 

their  thsaki  be  ilso  givea  to  the  President  for 
acoeptiag  the  oBioe  for  m  further  period. 

The  motion  wm  then  put  to  the  meeting  und 
Uirried  unanimijuBlj-. 

The  President  said  be  was  much  gmtltied  hy  tbe 
lery  oordinl  m.inner  in  whieh  hi?i  uddrwu  and  Ihia 
<roto  of  thinks  had  been  reeeived.  lie  muld  cinly 
niMwt  what  he  had  SBid  before,  Ihst  he  had  givi'ti 
for  many  years  Iho  whole  of  biii  leisure  time — and 
•ume  whieh  had  not  been  quite  leisure  alio — t.p 
■tudies  of  this  kind.  He  luved  the  work,  and 
■hoold  always  feel  it  to  have  been  a  ver^  great 
boaour  to  have  held  the  position  he  did  in  r^m- 
tieetion  with  a  tiooiety  whieh  made  the  u&c  of  the 
nienumpii  its  primary  objeet. 

The  President  moved  a  vcjte  of  thanks  to  the 
Hudit-irs  und  si^ratineers  (or  their  wrvices.  and  Dr. 
Hillar  having  ■eoondcd  tha  mulii'n,  it  wai  varried 
vnaaimoiisl}'. 


W 


DTEINQ  RECIP£3. 

ASHI^'O     WHITE      GOODS.  —  White 

goods  in  geneial  are  not  sufficiently  brushed, 

i!  hlueing  Is  often  neglected.    Prepare  a  soiutiuu 

alh,   beniine,  .lib.  aloohol,  and   2lb.  sosp.  by 

_. sting  it   slowly    until  the    soap   is  completely 

ditiolved.    Witb  this  eolation  brush  white  goods 

until  clean  ;  for  coloured  ^ooit  it  oannot  be  used. 


Ih:> 


B07AL  HSTXOEOLOaiCAL  S0CIST7. 

rpIHE  uinal  monthly  meeting  of  this  society  wae 
X  held  on  Wedneada]'  eveniug,  the  17th  lost. 
-  ■"     '     ■-    ■inofCivilBngin.-erSjMr.  W.EUis, 

.     ..__    CapUin  R.  H. 

Irfggctt.  Dr.  H.  C.  Taylor.  J.P.,  and  Mr.  J.  ToUon 
were  balloted  tor  and  duly  elected  Fallows  of  the 
Soaiety. 

The  foUowins  papers  were  r<>ad  : — 

1.  "Uraeial  Remarks  on  the  Namingiif  Clouds," 
Ly  Capt.  H.  Tuynbee.  r.R.MetSoc.  Tha  author 
mnsiders  it  important  to  keep  to  Lake  Howard' j> 
ikomeDelatnie,  leaving  it  to  theobservera  to  eipres! 
Ly  an  additional  wora  any  peculiirily  they  noii..-e 
■a  a  particular  cloud. 

;!.  "Ontbr  Thickness  of  Shower  Clouds.  "hY  Mr. 
A.  W.  Clai-den.  M.A.,  F.C.S.     From  some  meature- 
B^nta  made  by  tJie  author  during  the  summer  of 
IHS.'i,  be  ha*  come  to  the  coDclnslun  that  clouds  nt 
leas  tban  ^.tWOft.  in  tbiekoess  are  not  often  aci 
panied  by  lain ;  and   it  they  are   it  is  only 
-gmtle,  Cimsisting  of  miante  dnip*.     With  a  tl 
nesa  of  between  ?.iX>i>ft.  and  4.(HH>fC  the  liie  of  the 
'drops  is  moderate.     As  the  thickness  gtta  grcatci. 

the  lite  of  the  drop*  inrreases,  and     ■  ■*■ 

Ume  their  tamperitnre  beeomaa  lower, 

the  thickness  is  upwards  ot  6,000ft..  hail  is  pro- 

3.  "  t>a  the  Formation  of  Rain,  Had.  and  Snow." 
by  Mr.  A.  W.  Clavden.  M.A.,  F.G.3.  The  aothir 
pjinta  ont  that  all  i>bserrationi  tend  to  show  thai, 
eieept  under  quite  aVnorntal  conditions,  llir  icm- 
perainre  of  the  atm<uph(re  tails  as  the  height 
above  rri-levrl  increases;  and  there  seemi  □•> 
reason  whatever  for  assuming  that  the  law  does  no: 
apply  to  that  portion  of  lie  atmvitphcre  which 
forms  a  eloud.  Heace.  it  a  drup  were  to  be  formed 
at  or  near  the  upper  surface  of  a  cloud,  it  wvnJii 
(all  down  inlti  a  regii>n  saiurated  with 
lemperainre  above  its  own.  The  resnlt  wil:  he 
further  et>ndcnutioa.  prodnciug  a  lai^er  drop  :  ici 


',i'''>T 


will   < 


leave» 


i>f  the  ait  il  (allf  tht\<ugh.  ctmdensaiion  will  i\':)- 
tinue  nntil  i:  reirhet  the  ground.  However, ::  ii 
abvitnu  that  this  tabtcquent  fain  iMtui.':  bear  ani 
Tery  [aipe  prjporti.in  u  the  growth  wiile  falling 


ShooiJ  ii  no:  he  qoiu  (vld  en.iu's  : 
imoe.  owing  to   its  minin«aei«.  cat 


g-poiut,  hail  i>  formed.     Fically. 


4,  "On  Three  Years'  Work  by  the  'Chrono- 
barometer '  and  ■  Chrono-tbermometer,'  I8i<2— 
84,"  by  Mr.  W.  P.  SUolay,  F.R.MetAw.  The 
Chrono-baromeMT  is  a  clock  that  eotmts  the 
osoillationa  of  a  pendulum  formed  by  a  suspended 
The  upper  chamber  of  the  pendulun 


in  diameter.  By 
-e  me  mercorj  in  the 
le  bottom  to  the  top, 


is  a  cylinder  of 
change  of  atmospher 
pendulum  is  displace 

and  vice  versa.  Tbe  rate  or  uie  ciock  is  ncceier- 
Bted  or  retarded,  in  proportion  to  the  displace- 
ment of  tha  mercury.  The  ohruno-therrDometer  is 
a  similar  oluck  to  the  above,  and  tbe  pendulum  is 
alpu  a  barometer,  hnt  instead  of  the  lower  chamber 
being  exposed  to  pressure,  the  whole  tube  is  in- 
'  in  a  second  hennetioally  sealed  tube  con- 
;  air.  Atmospherio  pressure  being  thus 
•d,  the  expnniion  of  the  included  air  by  heat 
forces  the  meroury  up  into  tbe  vacuam- 
1  _!.__.  .1 iod  of  oscillation  of  the 


nduluD 


olntion  by  drops  t< 


>n  to  tbe  quantity  of  goods. 
.ViJium  llrty  niwN  H'oof/eiu.— For  oldl.— Wash 
•na  with  soda  and  spirit  of  sal-ammania,  rinse  well 
oAii  waler.iuid  dye  three-quarters  of  ao  hour  upon 
boiling  bath  Mintaining  fkil.  glaubersalC  llcil. 
sulphuric  acid,  and  about  JOgrm.  indigo  carmine, 
'ilEmi.  fnchsine,  S.,and  5grm.  aio  yellow  :  lift,  air. 
,nd  rinse  weU  in  cold  water. 

irwJIrH  or  Crrirsl  loni  Xose.— This  fashionable 
uuterial  wants  no  particular  directiona  as  regards 
he  application  of  mordants  and  dye  stuSs,  n  h  ich 
,re  the  same  as  in  woollen  yam  dyeing;  bat  the 
..u  Jition  of  the  fabrics  must  be  considered,  and  the 
manipulation  regulated  aocordiogly.  From  the 
itart  the  material  moat  be  properly  cleaned.  If 
9CW.  it  is  simply  passed  through  a  lukewsnc 
inlntion  of  soap,  and  well  washed  in  lukewarm 
wat«r  \  if  worn,  thorough  washing  in  soap  and 
rinsing  in  lokewaim  water  are  required.  In  dyeing, 
to  prevent  shrinking  the  lace  is  wound  apou  tight 
wooden  frames,  and  thus  entered  into  the  dye  bath. 
Care  must  be  taken,  of  course,  nut  to  crowd  them 
apon  tbe  frames,  else  they  would  Dot  be  dyed 
through.  Large  qaantlties  are  best  reeled  up  and 
■"   ■'     '        "      'ike  yam  is  tied  in  hanks,  and  dyed 


fugal^  and  stretched  upon  cushii 

•iartrr  afmn    fTi^lrnt. — For  five  dresses. — After 
^.-arefully  eleaaing  the  material,  prepare  a  boiler  of 

'^  '  kpacity    with    iVX^grm.    alum.   ?i.»Ognn, 


I    iVdJItui. — For  five  dce&ies. 
'an  from  all  stains,  then  proceed 

1 J j(  buiJuig  ^i-i- 


SCIENTIFIC    WEW8. 

AS  oomota  Fabry  and  Bsirnarf  pron 
booome  conspicnona  ob  ject«  in  the  hi 
before  long,  we  give  the  ephemeridae  for 
midnight  as  c»loulBted  by  Dr.  Oppenhri 
Dr.  Kroeger.  Dun  Echt  Circnlar  So.  11 
taini  new  element*  of  comet  Fabry,  om 
from  observHtions  on  Dec.  2,  2B,  Jan.  *2. 
Dr.  Oppenheim  ;  T  1S86  April  3-339*'l 
M.T. :  w  -  Q  \2F,'  B*  27-6-^  Q  2S"  IST 
82°  11'  16" ;  log.  q.  il-Pu4021. 

ILA.  S.  Dk- 

Marcb  1.    USh.  SOm.  Ot.  30'  IK 

Don  Echt  Circular  No.  112  contains  the 
meria  lo  May  6.  The  comet's  greoteji  b 
nesa  will  be  on  April  3^,  when  it  will  hi 
reckoning  its  appearance  on  Dec  2  as 
On  March  3  it  will  be  about  7.  The  epbea 
(or  Bwnaril's  comet  by  Dr.  Kmeger  givH 


Tbe  biightnesd  of  Baraard's  comet  is  inci 
slowly  as  compared  with  that  of  Fabir'-t 

The  Emperor  of  Brazil  has  commisEiint 
Cmls.  tha  directorof  the  Obaerratoiyof  I 
Janeiro,  to  procure  a  photographic  ajfs 
similar  to  that  deviaed  by  MM-Henij.!.'! 
in  order  to  co-operate  ■with  thoee  dmiu: 
expertmentors  in  the  proposed  pbosfti 
survey  of  the  heavens.  The  new  nebuli  is 
Maia)  discovered  by  the  photographs  aa 
the  Paris  Obeerratory.  hsta  been  ohsenxi 
the  great  telescope  at  PnlkoT*. 

The  dMth  is  annotinced  of  Piof.  Eaefi 
famona  lepidopterist  of  Germanv. 
known  aa  an  hutorian  by  bis  ~  Gesd 
Provinji  Pommem.''  He  died  reomi,'*, 
advanced  age  in  Stettin. 

Mr.  Edward  Thomas,  the  weU-kiwnlil 
ntunismatiBt  and  writer  on  the  aaiifal 
India  in  particular,  and- Ana  geoeiiSr.H 
dead,  in  his  seventy-third  }:««ir. 

The  appeal  on  behalf  of  the  Bo>k'U 
Relief   Fund  has   reunited  so  fi 
prompt   reepoiKe    of    OTer  162.1 
juu  guineas    from    Mr.   Ludwif  ll^^l 
presidents  of  the  chartered  i  "    ''' 
have  the  right  to  recommend 
consider  anitable  for  relief,  ai 
accordingly  be  specially  directed  u^tV 
of    the     Royal     AatruuumiaL    r^~^ 
Chemical,  (Mologinl,  I.iimran  m 
Societies.    It  ia  required  to  raise  i 
the  present  year,  when  Sir  WiUiteia 
will  contribute  a  similar  a" 

Tbe  Royal  Meteorological  Socifijn 
hold  an  exhibition  of  baromeiea.  I~ 
11th  and    ITth.    at    23.    Gnat  ^ 
S.W. 

The  authotitiea  ot  Oe  Somsb 
Aquarium  will  eodeBVOai  toioxs' 
into  the  collection  of  &ah  ih?  ki 
their  control.  The  herring  it  k»  s< 
ment  at  places  close  to  tin  iea.wvrf 
is  exercised  to  aecnre  a  cr " 


2)art 

u  for  B , 5  . 

indigo  carmine  and  fast  yelluw.  adding    the 
studs  gradually  and  slowly. 

Renorofi'ie  Haiitmtn;  Fa-U-i  Cwir, ft'o.f.  I'iri 
Hiut.  liarl  '.'rnr.  .r^.— For  three  nuLs.—Clean  well 
in  the  usoal  manner,  with  soap  and  soda,  rioie 
clean,  give  another  hot-water  bath,  and  proceed  u 
dveing.  Prrpare  a  boiler  wiih  clean  water.be;ii  tt 
l-J-2--  K_  add  lib.  bran  and  half-bncketful  deax-iioi 
of  li^rwonl ;  enter  good*,  and  raise  to  bc'iling  T;3de: 
.vntmnil  working.     Let  boil  for  ]>.'  minum.  ihec 

lift  and  rinse.    Goods  whieh  dj  n->i  lom  on!  dark ,    ,      ,       j  ._       • 

i-a..agb  are  re-entered,  after  adding  »,jae  o^pperai  *"  Loudon  market  fnn 
and  boiled  for  another  1'.'  mi=a;«.  liei:  risw  w,-:i  I'^-'^'ie  hadarnved  a^  li 
withoQt  deljv.— 1^,1  J;.tr.  consisted     of   about    *>>  pe  ^  ■ 

4'  I  per  cent,  herrin^a.     H*  aLa  r 
■  wore    eiteniively      pi  tm   ■  ■"  ■ 

Canndn.    and     ihiat     KBaediM' 

Watch  and  Clock-Xaker'i  Tocla.— M:.  oon^igniaeav*  of  spraic  5»  ft* 
M.Tri'  Oihi;:!.  ,.f  Ki;i;»!f,  L*^i.-.  tis  wni  m  bis  j  returned  W  tMf  ooimii;  iaaV 
•-..•-T-  ..-.^l---,  ■    '   "■,.--:- —.J  f^ -.v.. ^.t,^  Tooli        Xte Italian Miaisiijrf V 

lie    majoriiT,     Ai  aU  -         ^* l^^*^** "'^Zd^^T ' 


has  hitherto  b< 

From  the  loolofical  or  e. 
of  view,  it  would  be    as   i 
herrings  and  sprate  ocold  bt  s 
iu  aquaria,  for   it   wooU  h^  > 
vexed  que^on    of    the   cof 
Prof.  Cossar    Ewart    read   i  .  _ 
before  the  Royal  PhnMsISocM*!'' 
in  which  he  stated  Ulat,fn^ui^ 
specimen!  of  Hxalled  ~  wla 
the  London  market  fnxB  Fete 


m„r-  than 
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T^/^ 


*  yeui  in  looccMi'ia,  concerting  what  ihonld  he  a 
represanutjre  bod;  intu  b  cIq^  clique  at  corpora- 
tiuD.  Let  ID  Iwk  furwmrd  hupefiiJIy  tu  >  more 
nuljml  rJiange  ftill  in  INHT. 

"AJ  Furil"  (i|QMy  tSgSO,  p.  534),  only  miiini 
the  utaa]  minuiiiim  uf  Alg'A  by  »d  minnCes  on 
tlio  nisht  uf  tbc  "tb  inaUnt,  as  it  ictaalli 
M  Vh.  ism,    Thtrc  wiU  be       " 
Ml  the  iifth  at  lib.  2liii.  p.m., 
on  M&ri-h  :!rd. 

-  W.  B.  C-  (qucrj-  0»1J7,  p.  52S),  ii  the  viciini 
of  ui  optical  illuiijun.  A  line  joining  the  moun'H 
Cdipn  in  alw«yj  at  riglit  anglo  tit  a  great  circle 
pawing  thn>ii;,'h  the  ccntreR  of  the  sun  and  mono. 

"C;.  It."  pun  a  praoUtall^'  nnanswerable  qnerj- 
(idyifl)  i,n  ji.  .'.J,j,  IiapriMu,  the  atar  miuit  have 
been  one  i>f  a  largo  nomber  (none  exceeding  tht^ 
Tth  ma^ilu'lcj,  wliich  are  leittered  aboac  in  the 
northern  piirt  of  Orion,  and  are,  'if  course,  whullj- 
iDviiilile  Ui  tlie  naked  eye;  and,  in  Clio  rwit 
place,  ho  gtrei  no  hint  whatever  uf  bin  geugca^jii. 
eal  position,  albeit  he  must  Barely  know  that  a 
atar  may  he  iweulled  at  (Jrcenwich  of  which  the 
moon  pu^n  <|uite  clear  at.  for  example,  Leicc'itcr. 
The  ^riivcrbi^J  lindiDg  of  a  needle  in  a  buttle  of 
hay  1!  a  t««k  to  be  performed  with  the  utmo-t 
foeility  in  comparison  with  that  stt  Ity  your  cor- 
reapondent  t.i  any  miaerablc  computer  J 
A  Pellow  of  the  Boyal  Artronomloal  Sociaty. 

TKB  OEETEOSS  OP  BISI.A'B  COKET, 

[2i.'!HI,' — I  HEGUET  that  yont  able  wirteapond- 
ent,  -fr'.H.A.a.'  (letter  iSaiHJ,  p.  48li),  does  not 
admit  the  evidence  (an  1  (opposed  conelusiTfl  of 
obiiervatiiinj  uf  metcort  from  Biela'n  comet  prior 
to  IS7:;.    it  aecms  tii  me  impo»sihl«  to  regard  the 

Ct  shower  of  meteora  ohstTTed  bv  I)r:inde»,  near 
iborg,  in  <;ermany,  on  Dec.  7,"lTim  (when  lOU 
meteora  were  counted  in  a  few  himrainhalf  the 
»ky),  ai  anything  bnt  a  veritable  apparition  of  the 

waa  aeen  in  France  eartv  in  DeocDiWr,  lii.W,  a 
in  l(Wl)  a  line  display  ot  meteor*  wan  obaer»ed 
December  li  in  Kngland  (by  the  late  Prebendi 


Webb,  and  r)thot»),  and'  in  the  United 
Ranee,  and  Itnuvelii.  Heis  alKO,  in  1H47,  early  ii 
December,  recorded  a  euniipiBiiuua  meteor  ahowe 
from  the  jioint  i!:.'  f  4<i' ;  ami  liniilly.  on  Kovcmlie. 
80,  I8G7,  tiiu'icpiie  Sicnioll,  at  Hergamo,  regiMprei 
_:      _,.»  _i.;^t  "chiaimrclli    '        •  ■     -    ■ 


Thca. 


■^  W\ 


of  Biela'a  uomet  were 
true  the  obaerrationa 
reoorUed  na  conlij  be  i 
mJy  one  intcrpreUtiL...  ...  ...    ...    ,.„.  ,.,, 

Thameteont  followed  the  right  direction. _.„ 

»tthe  right  cixKjh.    "F.U,.1.M."  will   know  that. 
"irj*.*^  the  ritpid  di^placemrnt   of  the  nrxle  ..( 


Inaire  that  the  mctmr' 
cved  before  IS73.  It  is 
t  aa  fully  and  detinit^'ly 
:  but,  aueh  ai  they  are, 
'~   '■p  put  upon  them. 


Biela%  i 


- jciated  meteor  thowei 

earlier  at  each  return.    At  the    end  of    .....  ...... 

oentniy,  when  Jlriindoi  nude  hia  iibacrvation,  the 
earth  pawed  through  the  node  on  about  Dec,  7 
inate^  of  on  Nov.  27.  .is  at  present ;  hence  the 
oeincideDoe  of  date  with  the  met«ur  shower  of 
Dec.  7,  ITHK.  ia  very  exact.  Since  the  disintegration 
of  Uiela's  comet  the  displara  of  meteora  have  been 
far  more  magnificent  than  iormorlv,  hnttlio  c;;rliiT 
ahowers,  Ju-rived  from  the  aame  origin,  atill  pomeas 
an  important  aignidonnre. 

Some  time  ago  I  re-eiamined  Heis'a  ohservationa 
in  1847,  and  Zeiiidia  in  18i:7.  and  re-read  the  f  Acts 
lelatiDg  to  the  other  recorded  displaya,  I  was 
led  Ui  oonclude  that  tbey  abMolntclydemonstratcd 
the  .icciirruuce  of  iiirioor  showers  froin  Itielas 
oomct  before  IB72.  Bnt  if  "F.R.A.S."  cun  addiiOi- 
any  atrong  eciilencc  Ihcother  way,  I  for  ono  shall 
be  extrerriely  iiitL-reatcd  if  he  will  mention  iF 

Briat..l,  Feb.  K:  W.  P.  Dwminff. 

ELBHENTS  FOB  COMPUTIira  OCCUI.- 
IATION8  OF  ALDBBAAAN  AND  THE 
PLANETS  IN  1886— A  BBQUEST  TO 
OBSEBVBas. 

[25:183.]— I  <;[VE  below  the  elements  for  eom- 
pnting  all  the  («!cni[ati.inB  uf  Aldol>arau  and  tlie 
planets  uooorrine  dnriiig  the  remuiinlvr  c<f  the  pre- 
MDtycar.  The  oWiiliationa  may  bocomputedfrom 
theae  oleiUEnti>  by  the  method  devised  by  me.  and 
iccontly  printed  in  tlics-  rr.lumus,  Occidtations 
of  the  plan'-ti<  ma.-  be  tri'atcd  in  the  aame  manner 
aa  uccnftatioua  of  stajs.  imo  allowance  being  made 
fur  the  diM  uf  tlie  planirtwhcnohaciving  tlio  occnl- 
t.*fnn.  Or,  tho  tiDien  uf  lirat  and  la*t  contact 
c  ubt;itne>l   by  increaaing  the  moon's  acmi 


1  divisirtna  of  thi' 


diametei  .. 

"Latitude  ....„.v,  u.,  ,.„>  .niii-.iiumi.H.-i  m.  nn- 
planet  in  seconds  multipliHl  by  lOu  and  divided  by 
the  moon'a  horizontal  pai'allax  in  seconds  i  and  thi' 
times  of  the  second  and  thinl  cuntocta  may  !ils<i  he 
obtained  by  diminishing  ibe  inimn's  scmi-diamcter 

As  I  am  collevting  data  in  reference  to  ueculta- 

tionsof  Aldoliaran,  I  hh.dl  fe^^l  under  obligitiouj 
to  obscrvira  who  will  kiiioly  forward  to  mo  by 
mail  or  through  (be  columns  uf  thia  paper  any  o'j- 


Name. 

Declination 

Washington. 

i 

L^-! 

at  Date. 

r. 

1      ■"'- 

Mean  'i 

ime 

otd- 

Hour  Ao^e 

1 

S. 

i 

d. 

h. 

m. 

h. 

m. 

1 

Mercnr;-  .. 

TO-7 

March  ■; 

2-3 

-0-1U30 

-«23 

1+-I33; 

-  s 

AJdebaran 

li>'£ 

50-5 

+  M444 

•6760 

+  -nSJS 

-  ,Vi 

Jupiter 

5«-« 

Ill 

14 

af? 

14-5 

-irtsn 

-o«J9 

I--1901 

Uranna 

lS-7 

+ 

47-8 

+  1'0780 

■6804 

[-•J937 

'  t* 

Aldebaran 

-i-lii 

les 

AptU 

3il 

4J-3 

3.i-8 

+  o«a4S 

■5774 

■+■083!! 

-  M 

Jnp't*' 

~    2 

1*5 

15 

18 

SM 

-0^830 

-5784 

l--18&i 

-     9 

Uranus 

12-T 

5 

8-i 

aoij 

-^0-M95 

•57*5 

.-•]U33 

-  iW 

Venoa  

57-* 

SI 

T-8 

577 

-04189 

•4875 

'-■16J3 

-  li 

Mercnry  .. 

4S-4 

May 

as-! 

12-7 

+  0-1005 

■:.W7 

i+-ini 

-  40 

Aldebaran 

li!-5 

5 

0 

IMH) 

+  l>458a 

-5KI8 

,+  -f*M 

-  « 

Jupiter 

SM 

13 

Ji*l 

4*11 

-0-4173 

•67a7 

'-•1S87 

ITranns 

!>*a 

i;i 

TO 

5a-.i 

5-3 

+  1-0740 

■M53 

l-^lWifi 

-   Wi 

-^ 

Aldebaran 

IDS 

;!.V3 

11-3 

+  IM909 

-.W89 

i+'OSan 

~  a 

Man 

ii-a 

iMi'4 

-0-103.'i 

•oMJ 

.'--1772 

r  » 

-ft 

Jnpit« 

as-fi 

21-8 

14-8 

-0-0*38 

■.'iGOK 

i--]976 

-  84 

Ai-: 

Ij 

431 

+  1-3050 

■M03 

-•IW-t 

Aldeba^U 

K-r, 

-■; 

1-I-4 

ITU 

+  0-41«i 

■i87a 

I+-IK110 

-  vi 

Jupiter 

Aldebaran 

T     1 

ae-o 

July 

Vi 

h-'yl 

08-4 

-rO-SJO-l 

■JiiJO 

,-  -188.1 

'73 

+  n: 

Eli 

13-8 

+  0-2749 

-.-.SlW 

l-r-OlHW 

■r   32 

Juoiter 

Aldebaran 

4-4 

Aug. 

o7-1 

W8 

+  1-1370 

-S0i*3 

'-■1913 

-    » 

-E 

-16 

ifl-a 

M 

18 

1*3 

4*4 

■I  0-1864 

•i70i! 

■-'■  IKlOO 

-r  13 

u31 

37 

16 

(t? 

47-0 

-0-33B0 

-3!>1-J 

-■14«:. 

-« 

Aldebara^" 

-•  IB 

lfi-8 

rJeit. 

19 

4T1' 

IS-8 

+  0-8372 

'-,-  -tw*' 

^  4^ 

3Tli 

35 

33 

3.V0 

3*-8 

-0-5631 

•5429 

■-•IBffil 

Aldeb»;«': 

-r  lU 

lrt-8 

O-t. 

H! 

d 

i!i-y 

38-8 

+  0-8706 

•M.-.n 

;+-l19«i3 

Aldebaran . 

~  li! 

Irt-S 

Xov. 

13 

13 

3711 

aa-a 

+  O-a03» 

■a72rt 

+  -ly.t?.' 

-  lis 

Vhlobaran  . 

""' 

l.i-B 

Dec. 

'■' 

in 

54-1 

- 

•' 

4  It! 

T  0-5147 

-.1700 

.-r  -OLm 

-  :■-■ 

ra 


miliiiii  desired  haa  particular 
nouienun  of  the  projection  of 
a  disc,  .ind  includes  the  la" 


1  age,  approximate   atlitude,  dural 

tion,  variation  of  tliu  aiar'a  light. 

leeing.  fc,  and  general  remarks  on  the  ob- 


oocultation',  ami  cif  thiuv  in  the  lint  below,  will  ah 
lie  thankfully  rod-ivi'd,     l'lea.,e  address— 
F.O.  IJox  .'ilim,  ciu».  L.  WoodaidB. 


THE  BPBCTEUM  OP  THE  AUBOBA. 

[2S(rt;l.]-Is  connection  with  Mr.  Fleming's 
ery  graphic  description  uf  an  aurora  observed  by 
.im  at  Kirkwall  on  Jan.  V  (letter  ^.Vl.'il).  1  may 
lay  that  on  aeveral  oucasions  (notably  on  1st  Feb. 
1870,  2Jth  Oct..  1^70,  and  i:tth  Jan..  1871),IhBTi 
remarked  the  peculiar  apiwaranee  aasociated  with 
Angstnim-s  line  betwetn  I)  and  E  to  which  he  re- 
fers. The  diapLiy  »f  3.-ilh  Oct.,  1870,  one  of  tho 
nandeat  on  record  in  England,  was  remarkable  fui 
lae  gorgeouB  Hiukcring  streamers  which  for  more 
than  two  hours  traversed  the  aky  frum  horizon  to 
zenith,  and  ultimately  formed  an  auroral  crown. 
Their  liifht,  examined  with  a  small  direct-vision 
gave  a  red  band  near  C,  -Incatrom's 
1)  and  R,  a  taint  band  near  F,  and  a 
fourth  \-ery  faint  line  about  midway  between  the 
lust.  .Vngl't^')m's  line  seemed  to  consist  of  a 
^berof  brilliant  dui-i   in   rapid  motion,  which 


phen 


It  the  time  I  a 


ibuted  tu  the  ii 


of  the  light  emitted  by  .__ 
.treiimers.  The  red  band  near  C,  however,  which 
vas  fully  aa  bright  and  well-dolined,  exhibited  no 
inch  appearance.  On  Hili  Jan..  l>'7i,  tho  phcno- 
nenon  was  again  observed.  On  this  occasion  I 
Tied  the  effect  of  v.irying  the  width  of  the  slit ; 
but  this  made  no  difFerouce  except  as  Tcgai-ds  deli- 
aiti.m.  So  long  aa  the  Angstrom  line  was  visible, 
it  was  olenr  that  this  peuuliar  scintillation  waa 
>ing  un.  The  appesrauce  seems  to  be.  for  aomc 
>asin  or  uther,  strictly  oonlined  to  .ingstnim'a 
no,  t..  have  nothing  to  do  with  the  width  of  the 
it,  and  to  be  always  viailFlo  when  the  line  is  snffi- 
iiitly  pronounced. 

The  grand  anrura,  de*cril>ed  by  Mr.  Fleming 
aa  faintly  lepresenCe'l  here  between  lith  and  7th. 
Paint  as  it  was,  however.  Angatrilm's  line  was 
riaihlein  every  nuartoT  of  the  aky  to  which  a  tmall 
pocket  spectroscope,  by  H  ilKer.  was  ditectc-d. 

Thaa.  Owrn  Elgsr. 
Kempston,  Ueils,  Feb.  •.M. 

THB    TOTAL    SOLAK   E0LIP9B    OP 
SEPT.  9th, 

[■J-irmi.]- 1  tinsF.nvK  fon  p.  3-1.))  .1  condennfd 
reixirt  uf  my  notes  on  the  Totnl  Solar  Eclipse  of 
Si'pt.  !l,  l«8o,  na  ohierved  liy  me  from  my  residence, 
The  Terrace,  Wellington,  Kew  Zeitland,  read  Itefora 
tjie  Royal  Astronomical  Societv  on  the  13th  Nov. 
last. 
There  is  an  nnfortnnatc  error  in  the  a(«tament 
f  my  views  which  I.  shall  bo  glad  if  you-will  allow 
le  to  correct.  You  aay,  ''Mr.  Marten  attributed 
1  the  dust  frum  Krakatoa,  which  has  cunbinnad 


during  the  year  to  give  riae  to  brilliant  eficoij 
colour  at  sunrise  and  Gunsct,"  the  '' Fanstt  Bm'' 
which  illuminated  the  maatcs  of  cloud  vnsiSt 
horiton.  What  I  remarked  in  my  no:>s  wis.  ik 
the  sunset  afterglown  and  sunrise  fori;l<Aiisi 
lxt:i  aririialil  in  cert&in  quarters  to  the-  duKtB 
Krskatoo;    but  most   certainly  I  never  eijeMi 

have  always  etiongly  held  a  tutnlly  opp«iw tK 
I  have  never  been  able  to  realise  the  j-iiibiliqi 
S'.lid  matter,  however  nttenuMed.  .-enuiai^  >• 
long  nupended  in  tbc  ntmuBiihere,foitlw~|ljn' 
are  as  vivid  now  in  Sew  Zealand  ai  em  if 
were.  Bnt  still  lesa  can  I  r'lDCeiye  thiinii 
eoriitant  and  persistent  cause,  the  cfi«n  liKa 
exhibit  intcrmiasion.  Yet  thU  is  the  rwcvf 
these   "glows,"  and    haa    been  so  fnun 

There  are    '  

dilTerencei 


re  clear  nights  ahoi 


irteeni^ 


>f   whioG   th< 
rillii... 

ill  iiuatMft  0!  ± 
t  Terra  del  r>f 


tbe  fainte 

forcgloWB    and   afterglowa   i 

glubt — from  Magellan  Str.-iit 
-  North  Scotland:  from  the  West  Coast  .,;iiB 
the  east  roast  of  South  America,  and  wHii 
some  resulta.  Tbe  fact  of  intGnnissi<in  ^ta 
me  tofumiahanargmnent  also  against  tbf-mf 
dust  theorv.  which  I  have  slways  regirdeduJ 
■eaaihle  solution  of  the  i>rob!em,  ithi>  t 
Hive  occnrrenoe  of  cTcceptional  dn^c^^  ii 
,  aonally  wetsenaons  during  the  prerilfKi 
the  glows  appears  to  upset  the  idea  that  la  (in 
pf  aqueous  vapont  may  be  the  ciusc.  1  -ftK.*' 
;lad    to    learn    the  »iew  of  '■  F.R.A,"."  re  A 

During  the  late  eclipse,  the  "  glow"— mijoi* 
Tjm  pink  to  mauve — began  ti>  appear  a-  lir  <* 
beeame  obscured,  and  at  totality  bjime-lira^ 
ring  round  [he  disc. 

Oharlea  Xtona-Kartan. 
P.R.<;A,  PJ(.Set*e 


PBOP.  PBITCHASB  AJSTV  OEBBS 

[■r>385.]— Of  the  throe  "  atatements";^!^ 
Pritehard  finds  in  the   Froem  of  GeEe>i).-i«- 
ulabla  with  what    we  at  presenl  ksv  '^ 


'■  the 


l>elicvo,  fonnd  thi 

p.)inta  aa  which  I  ventn*  H 
n  advance  of  the  profeuor'i 
—4..  —  equally  -  learned  srao 

■'  "  oosmognoif  1 


Icige.       .       ..  _ 

rhohaapuahedlbeonlv  . ._ 

4ime  steps  further.  M.  Fare,  baa  mainuiBr<l.<'> 
-stablishn]  vcrit}-,  that  "th«  nrthisfari:^^!^ 
he  ann  "  and  the  marvel  to  mo  has  ben  t^''' 
great  proliabllity  of  thia,  in  the  Kant  >■£  I'l*' 
theory,  hssnot  bAn  Insfated  upon  fur  allMi^ 
iiftv  years.  It  would  aeetn  that  atOifoHdsM 
is  the  older  ;  and  one  ia  Kmj^ed  tf  Til^ 
saying,  that  he  leftthe  nnirons  an/usaaP* 
and  came  to  London  to  find  it  >  ran^  1*^ 
not  merely  Geneiia  thikt 
nature  aa  far  aa  ve  kniti 
what  is  "known"  otUM 
Chaimal  oo&tradleta  wh 


I 


\^ 
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[3638^  ]— Tllb  dctallK  r  pr  » 
of  \he  Gr»t  A  allei   fthe  \lpB 


8BI.BN0aitAFHiaAI.  —  TEE  QREAT 
VAU^BY  OF  THE  ALPS  —  COFEB- 
HI0U8-PLATO  A. 

cnted  nihil Bketch 
1  \lpB  nadDeighl  urhoud 
ue  tbe  reaultH  of  scvorjl  IserTati  na  mulr:  nt 
variom  timen  the  laHt  uf  wE  icb  was  tht  I  lUi  nat 
At  thit  las  date  m  ohicf  inlcnt  n  vinn  to  make  a 
carefnl  anrvejof  the  fl  x,r  uf  the  allcj  itself  The 
tenuiiutoi  was  lo  far  L  thnt  only  a  cry  ihoFt 
ibadoTF  was  thrown  out  hy  the  H.  Iwrdcr  of  tho 
TallcT,  Under  thtse  eircuuislanccs.  I  saw  very  dis- 
tinutiy  the  ohjoct  represented  at  N^  which  I  had 
ncTei  leen  before  lutficipntly  plain  to  form  an 
opinion  nbont  ita  nntarc.  S»  far  as  I  know,  Schmidt 
only  on  his  map  has  reprcsentwl  something  like  it. 
bnt  he  gives  it  too  short.  I  liclievc  thii  is  a  cratci- 
let  rnuiing  alon|c   tlio  foot  of  the  H.  bocder  of 


rocks  bare      O    tl  e  11 
Ije 


>oks  runs   from    the   t      nl      (   the    enlarge- 
ent  of   the      Jkj    to   tho   l>     tnil     f    "      " 

I  bounded  n  the  5  K  i  m  re  im[nr(Br 
than  the  precvhijc  one  -in  I  has  foir  hiUoet 
along  Its  cc  nThe  M  is  al»  icrt  rugged  and  once 
1  thonght  1  saw  i  rraler  in  it  H  represent*  a 
Urge  shkllow  vail e)  Hho^e  n  side  runa  as  far  as 
tho  Groat  \lpi  e  i  illev  It  nnrrown  between  H 
■nd    H     then    turns    1       in  I     1  xappoars    as    it 


distinct  border  on  the  side  towards  tho  centre  of 
the  valley.  Beginning  where  Schmidt  shows  it,  it 
rans  as  tar  as  tho  beginning  of  the  well-known 
enlargement  of  tho  valley,  where  It  has  above  a 
raaasofdcTiris  suggesting  the  idea  of  an  avalanche, 
which  seems  to  have  narrowed  the  valley  on  tbat 
side.  Farther  \V..  at  ei,  tliere  is  a  cratcrlet,  and 
not  simply  a  rock  or  the  pp>iecti«n  of  a  rock  casting 
a  shadow,  as  it  oftm  In-jkn.  I  took  particular 
pains  to  ascertain  this,  and  1  heltove  I  am  nut  de- 
ceived. At  n  tbe  valley  id  eiosacd  by  a  valley  or 
deft,  which  at  this  place  is  vtry  mggeil.  and  which 
follows  ita  course  far  S.E.  Near  (i  is  a  depression, 
with  a  hillock  in  it<i  centre.  The  mouth  of  ~ 
vallev  is  obstructed  by  the  muantain  mass 
which  lisea  far  above  the  floor,  and  is  divided 
longitudinally  in  almost  two  equal  parts. 
Both  are  rough,  hot  chietly  the  southi  '  " 
which  ia  eomumied  uf  lour  mounts 
nected  at  their  bases,  hat  distinct  at  their 
mmmits.  This  half  of  tlio  obstructed 
tain  is  somewbat  higher  than  the  othe 
each  side  of  BO  there  is  a  passage  connecting  tbe 
valley  with  Uare  Inibrinm.  The  sonthcrn  naa- 
..,». ..  — ,.  I,—.....  and.  I  believe,  very  seldom 
-■^-Ti  to  th< 

. —  _.^ —  .  ,  _„  ,  ^,.  —  .„_  .........h  of  tht 

valley,  because  it  seems  bi  mo  SebmidC's  map  ii 
vary  confnaing  here.  M  aiid  N  roprescnt  two  dia 
tinct  open  spaces,  separated  bj  a  low  ridge  runnin) 
from  tbe  S.  citiemity  of  mountain  3n  to  thi 
border  of  the  Mare.  "Ais  ridga  has  a  compar* 
tively  prominent  peak  about  its  middle,  hut  is 
UmU  covered  hy  minute 'bil  locks,  as  if  denudation 
lud  owned  away   soft  mattei  and  had  left  the 


f\  there  ire  1  i  ant  t> 
f  larg  r    hlf 

■        -^ 

X 


tends  i 


all  direi 


valley  H.    Those  featnrcs  i 

■    ■  'leof 

r  on  the  N.  a 

r    found  a 


white  spot,  with 
hillock  on  Uie  S. 

I-laiaA.~Ou  the    1.1th 

inuto  rrater  im  the  top  of  the  K.  Iiorder  of  this 

rmati<in,  which  i^   not  given   liy  Kchmidt.    On 

comparing  it  with  the  central  crater  of  Plato,  I 

'nud  them  abonteqaal.    This  crater  of  Plato  is 

t  a  pit,  but  a  ro.-U  crntor,  with  raised  borders 

ovo  the  BiMiT.     Another  crater,  but  largei.  was 

!n  between  Ci'pemicus   A  and  the  cleft  which 

as  from   Ihe  X.K.  side  of  Plato.     Abont  ibis 

cleft,  may  I  ask  it  anv  observer  has  ever  suspected 

•  communication  with  the  cleft  seen  on  llie  W. 

:de  of  same  formation  ?    I  fancied  aomcthing  like 

ion  tbe  inthinat. 

Fab.]Gth.  C.  H.  Oatidibert. 

aiLVEBING  aCIBBOXS. 
[a5.Tfl0.1— Allow  mo  to  thank  Mr.  tt'oodside 

(Utter  aiftOa,  page  Si)  for  hid  very  full  rcjily  to  my 

'—  anent  silvering  and  silvering  vcsfels. 

ins  circumstances  have  prevented  the  earlier 
of  Ihe  suggestions  given :  but  having  once 
-"" iWd  vessels.  I   shal!  certainly  not 


d  paraffin- 


eany 


other. 


The  fi 


I  to  be 


.^.isidcrably  tliicker  and  more  firmly  fixed,  and  fL. 
Ices  silver  ia  depuaitcd  on  the  vessel.  I  found  that 
I  could  sponge  the  newly  deposited  Stm  with 
absorbent  cotton  and  water,  and  was  surprised  how 
much  rubbing  it  wouldhear. 

There  are  two  poinW  in  silvering  where  my  ei- 
pericnce  always  dirters  fr<im  Mr.  Braahear'a  (in 
letter  17401,  page  3-J7,  Vol.  XXXI ).  After  cleaning 
mirror  Mr.  Brasbear  says:  "\fr.  will  take  60 
grains  of  nitrate  of  silve^  dissolved  in,  say,  Soi.  of 
distilled  water,  TiO  grains  of  potusa  piire  bj 
alcohol,  dissolved  in  'iaz.  distilled  water.  Now 
,'gth  of  silver  solution  into  another  vessel  to 


W  ith  rerpect  to  the  last  »cnltiice  (the  il»li?«.-^ 
mine)  \fter  dissolvinc  nitrate  of  »ilvec  in  ii- 
tiUed  nnter  I  do  iiU  find  a  firecijoitatc  ;  bcthiit  > 
perfectly  calonrleas  solution.  Will  Mr.  Bnitti: 
or  Mr  Uoodaide,  or  any  other  brother  reui^- 
kindl)  give  his  experience  on  this  point.  ».-  I  hi 
that  It  la  in  tbcae  small  di^cre-pancifs  ^1:-: 
■        havemcctdiSirultiea?    Finding    ■"■"• 


says  Foni  in  your  potassa  s»1utii-n,  when 
become  a  \ery  dark  brown  colour.  Clou  ilw 
entirely  by  adding  ammonia  drop  hy  drop,  ^j 
lenrenoprtcipilaif.  Don't  be  afroid  to  cl«r  cj 
nicely,  as  this  will  save  the  troublf^  i>f  filterinp-iM 
as  we  now  have  a  reserve  of  tilver  s<dati<'a  rr 
will  drop  (his  in  carefully,  until  w#  havt  in'^ 
c/r'ir,  yellowisb-bronn  liquid.  It  yon  do  ctt  f.i 
tJiis  eolunr,  make  a  little  more  rilver  solntiio.  ai 
drop  it  in  carefully  until  you  do  ^et  it.  ani  '•if 
VBiteiiait  lo  tilrtr  vHtii  gOH  Jo  !^l   it." 

JIow  am  I  to^etiti*  My  attrt  setions  dilEeill> 
ia  bow  to  get  this  "rjcar  yelloiti^h-hrown.''  Dur- 
Mr.  Brasbear  mean  by  cVrnr  a,  triin^partnt  liqoii 
free  from  fioating  purticica  ?  And  do  aiy  '.f  Bv 
brother  readers  succeed  in  getting  n  dear,  txr 
parent  liquid,  say,  like  brown  sherrv  ? 

If  so,  their  experience  ia  very-  iliKerent  to  Kin 
After  mixing  potasna  and  silver,  and  clearing  wSi 
ammonia  I  find,  on  dropping  in  reserve  silver.  -JX 
I  set  a  bnwniah  liquid  viewed  hy  tranimilf^ 
light ;  but  looking  down  on  tbe  snrf.ice.  the  apfeai- 
snce   ia  like  weak  coffee  with  a  small  poitine  of 

The  brown  colour  is  caused  by  tlonting  nanicl:^. 
as  1  find  on  filtering  that  I  have  only  ■  paJe  lUiv- 
ciilonred  liquid  left,  and.  if  1  agnin  drop  in  »■■!'_ 
silver,  [  only  get  the  same  resut — viz.,  a  larbiJ 
yellowish -brown  liquid. 

Owing  to  the  uncertainly  engendered  liy  failia' 
to  get  tho  clear  shade  required,  I  hnrc  had  ttrtti 
ilures;  and  althoagb  X  have  been  jaccessfal  C 
getting  good  films,  there  ia  to  me  n  want  otc^ 
ainty  in  the  proeesa  (caused  aolely  by  the  in- 
rcepaneiea  mentioned),  which  is  tantalising  sd 
insatisfactory,  and  I  shall  beextrcinclT  gratitili'    , 


hnldal 


ilil  llie  iis^  iroie 


ovtain^  thitmanf  ot  nj  fdlcns  ei 

la  rmljlo  Hr.  Looibottom  (1 
I^idaia*  oh ' "^ 


ittomrutmaKs?.! 
1  >  a^  Wt^  Id  k  H  • 
r  MBM  At*  «Hn  i 

idX^ 


sio 
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to  drop  tlic  Tsli-c,  and  nuly  the  Basil  light  ha  left. 
8m  Answer  to  Query  No.  6S31&  in  this  aumbGr. 
A.  B.  ?.  K. 

RAII.WAT  SBIUBNa 

[253!)ii.]— The  Bceoiap»iiying  table  isoompUed 
from  the  IlepurU  jiuC  iseu^.  It  ■horn  the 
mileago  and  roUing-itock  of  our  ohjef  railvaLfi, 
with  the  not  JDCOme  for  the  halt-yeiir  ending 
Deoember,  ISSi.  Worlt  over  foreign  liaes  ia  ia- 
Oluded  in  the  table  :— 


,ea.    SJ  IS  natoSBtniEht,9otli«t  if 

duor  pnsh  ie  used  nt  night  the  bedrooi 
-■--    it  also  stojJB  theclook  from  ringii 


ill! 


Grent  Ewtcrn IllOl  7,4U«,o32     B73.   £941,23-4 

Great  Northern   ...    917   8,78«,JIU      768    £aM,08B 

Great  We«teni '2694  J6,291.«)9    1682l£e,l  14,788 

h.t  Noith-Weit'n'lSlO  19,60.1,749   2823 £t.607,S92 
L.  i  Sonth-Weat'DJ  BB7   6.803,1130  I  5351    £701,714 

Midland !l8S2' 1 7,372,803  ;i7a2'£  1,842,837 

North-Butem     ...1170711,884,023  ilS0G£l,4a4,G8tl 


Feb.  2i 


Q. 


BXFBBSa  SFBBDS. 

[263n7.]— I  BRG  to  state,  in  iniwer  to  "Knppa'a  " 
query  (letter  2oii:>7,  p.  filG),  that,  like  himeelf,  I  du 
not  pat  much  trust  lo  extcaordiniu-y  nina.  But  in 
roferenoe  to  Aureola  briBging  it  inCu  Hugby  (12 
o'cluclc  from  EiiBton)  i  minutes  before  time.  I 
knuw  it  fur  the  trath,  as  I  leitoeaaed  it  myeelf, 
and  timed  it  on  arrJTiil  ut  Hugby — viz.,  1.35  pjn. 
If  ''  Kappa "  ia  conversant  with  railways,  ho  will 
know  that  it  ia  against  the  regolationa  to  run 
before  time,  as  it  iu  to  lose  time,  and  that  it 
would  Dot  do  for  any  driver  to  be  as  much  as  even 
8  minntee  before  time.  The  time  ia  sometimea 
"  squared,"  Bud  on  this  oocaiionj  to  I'jtiBre  it,  the 

eaid.  I  believe,  booked  the  trun  in  as  4  minutes 
fure   time,     u  "Kappa"  makes  inignirie! 


ect,  I  have  no  doub 


's  tiekcta,  he  will  liud  this 
ahiUeaabuig-  McTomtts. 


EEPLIES    TO     QUERIES. 

*,*  /h  lh4ir  aiuuitn,  OorrupoHdntii  art  riipeet- 
Julijf  nqatiUi  l9  tiualioti,  in  tacU  iiulanct,  Uie  litU 
•rf nimier  of  Iht  qiury  aikad. 

[oTSOG.]— BearluKB  for  Laths  KoDdral.— I 
should  think  "Orient"  does  not  uaa  a  auffioiently 

mauhiasB  with  hard  atcel  bcaringa  will  rnn  for  a 
oonaiderable  time  with  one  lubrication. — A.  V. 
SUAtieSPEAB,  Dresden. 

[6S2GG.]— Seene  FalntlnK  (TJ.a.)— 1  have 
done  a  good  deal  of  noene  painting,  but  only  in 
amateur  fashion.     Paper  (even  newapapur)  may  bo 

patted  OH   ohB:i-  -'^i--  ■"■  mii.lm      Tl.n  — ' 

moat  need  are 

bnmt  sienna,  t 

by  the  last  nan       , 

aikd  is  beet  done  last,  and  not  mixed  with  other 

colours.    A  little  aiie  thuuld  be  misod  with  eaoh 

colour  to  prevcjit  nibbing  oil.    Small  lint  brushe 

ooating  about  tbrecpencc  tach,  arc  very  aaefal.- 

Basuou. 

[58316,]— Eleetrio  Bella.— I  have  anocoedod  : 
fiune  my  bells  so  that  one  or  all  can  be  rung, 
thank  those  who  so  kindly  replied  to  my  queitio  . 
and  thinking  they  would  like  to  know  how  I  have 

rt  on,  I  send  a  eketch  of  my  arrangement,  which, 
think,  is  very  simple; — u,  5,  r,  il  are  di&oreiit 
rooms ;  t  and  k  are  main  battery  wires ;  d  o  is  the 


ilin.    The 
shades   of  green,  raw  and 
er.    ,Shad; 


the  front  i 

a  dock,  which  cluaisthc  circuit  attbctimewiahed; 
f.  1,  J,  K  arc  pushes  in  each  room,  by  which 
or  all  the  beUa  can  be  rung  if  the  switches  2, 
are  on  ;  f,  »<,  n  ite  bella  ;  »  1  is  a  switch  to 
the  clock  acting  in  the  evenings  or  on  Sand.  ,    , 
p  is  a  three-cell  battery,     If  switch  !4  4  ia  the  only 
one  DD,  and  push  /  is  used,  the  bell  N.  which  U  i 
the  kitchen,  will  ring^.^   If  the  people  in  the  houE 


and  bell  K 
BO  if  'anyone  is  stuppin^ 
would  put  the  switeh  in 


nayn 


that  T 


heard, 
and  then 


^  baaL  room  on,  ai 

t  bell  would  ring  also  from   the  fn)i_. 

Pushes  I,  J,  and  K  can  be  used  tu  call-bells 
kitchen,  N,  or  to  either  rooms  B  and  C.  It  will 
be  easily  aeen  that  bj  either  the  clock  G  or 
pnahes  1,  J,  K,  or  f  being  nsed,  that  the  battery 
wire  tt  is  connected  with  the  swiU'h  wire  oo, 
and  the  current  will  go  through  any  or  all 
bells  that  have  their  switch  on  to  battery 
wire  kk.  The  switchea  S  2  and  MS  are  wanted 
when  the  clock  seta  the  bell  oS  in  the  mom' 
without  them  the  belli  would   ring   about 


bclla  will 
that  bell 
from  the 


A 

-. 

S 

-^ 

" 

c 

0— 

V" 

. 

0     ^ 

c 

"l 

» 

H 

bed-head,  and  then  to   an"  arrangement  at  the  gas 

lown  ae  may  be  wanted.  This  arrangement  is 
mplained  in  another  part  of  this  uumber. — 
A.  R.  P.  K. 

[58386.]— Alr-Ghm  Valvea.— To  "T.  M."— 
im&teur"  would  Ije  obliged  by  a  sketch  of  valves, 

[68520.]— Eml^ation  (H.a.)— The  climatae 
of  South  Africa  and  of  California  are  very  healthy 
indeed :  but  the  former  is  more  suited  for  pasture 
"lan  agriculture.  Land  is,  however,  very  cheap, 
n  a^icultnral  emigrant  with  £ij(>0  ought  to  do 
well  in  Ualifomia,  wheat-growing  being  a  staple 
iiidnstry,  and  land  chean.  The  unsettled  state  of 
South  Africa,  it<i  droughts,  and  iM  bad  roads,  are 
great  drawbacks ;  but  the  Orange  Free  State  is 
perhaps  ae  good  a  pnrt  as  any.  Spring  ia  the  best 
time  to  start  for  California.  Donald  Currie  and 
■Jo.  have  an  "  B;niKtnnt'»  tinide  to  Sooth  Africa," 
jublisbed  by  White,  Loudon  Wall :  whilst  Du 
k'al'a  "  With  a  Show  through  South  Africa  "  (Dean 
ind  Sod,  Fleet-atrect).  givei  a  good  idea  of  the 
jountry  and  people.— Si  SGOU. 

[58572.]—  Ulnute  Fancy  PhotOKxftpha. — 
These  phulographH  arc  mode  by  the  aid  of  areverae 
microscope  arcuni'tment  of  lenses,  which  reduces 
the  BiEe  of  the  picture  on  Urn  jdalB,  The  pi 
was  largely  used  during   the  siege  of   Pari 

fhotograjphing  nen-sr>n|.>ers  and  letters,  and  no  doubt 
oil  detaUa  can  be  fnuud  in  back  ri timbers  under 
the  head  of  "  Micru-Photugraphs."- 

[5S58Q.J — Oraokera. — I  believe  fnlmiDate  of 
..ereury  is  generally  used,  sometimes  with  a  bit  of 
glass  paper.  It  is  put  on  betwuen  two  strips  of 
'  a  paper,  the  ends  of  which  are  brought  out 
Uie  frilled  ends  of  the  cue,  so  that  when 
pulled  apart  a  slight  ei plosion  takes  place. — NlIS 

[aBJiSS.] — EnKlnea  tar  Btaamboat. — The  pro- 
posed arnmgcmcut  will  be  very  tronblosome  to 
carry  oat,  for  the  dilTcrencp  in  length  of  stroke  will 
alone  be  a  serious  cause  of  trouble.  As  there  is  to 
be  no  condenser,  tot>,  it  is  scarcely  worth  while 
eompuundiug  in  so  small  an  affair. — S.  R. 

[68594.]— OhemicBl  Bronao.— If  "Header  of 
the  MfiCRAMt:"  has  correctly  named  himself,  hi 
will  find  reflipea  for  bronzing  in  maiiy  numbers 
but  how  he  e^iptots  any  one  can  rectify  his  recipi 
it  is  impoMiblc  to  coQoeive,for  he  has  simply  made 
some  nitrate  of  copper.  Perhaps  that  ahould  be 
dissolved  in  water  nr  spirit  and  applied  to  tl 
artiDlca,  a>  heat  will  have  the  effect  of  turning 
block.  If  the  querist  would  say  what  he  wants  1 
do,  it  would  be  much  more  easy  tu  answer  hiin.- 

N  DS.  Dob. 

[o85»ii.]-FittInK    Sana  Saw  to  Lathe.- 

oonnot  say  I  have  fitted  a  band  aaw  to  a  lathe  ;  hi 
it  might  be  cosily  done  il  tlie  latht 


mS 


i003.1  — 
t  fan  d 


Locomotive    EzperlmeDta. —  So 

etails  will  bo  furthcoming  preaontly. 

The  "  ooupled-eogine  Hdvooatet "  will  be  ^ad  tu 


lee  an  end  of  the  side-rods,  if  i 
itrsted  that  aufflcieat  sdbesioD  ii 
jnt.-K.  T. 

[68607.]^8tora«e  Bfttterie*.— This  qiojlai 
been  answered  many  timee.  CJeneral  uutrafa* 
on  p.  28,  Ko.  1,01  C.  Look  in  iodicea  nnderheaiap 
"'  Accomolator"  and  ■'  Storage,'  — T.  M. 

r 5 8ii(>i>.]— Copper  and  Copper  Pipes.— it  • 
doubtful  whether  it  ia  affected  at  all.  aodn  b  M 
easy  to  sea  how  phospborua  i«  to  be  go*  mg^ 
especially  when  we  remember  that  t«f^^ 
broniB  IS  the  labject  of  a  patent.  aiil[te« 
fouad  in  commercial  aamplea,  and  sine  i^li 
helps  to  convert  copper  into  "braw.  Ottm 
•  '  line  makes  oopper  harder  nndar  Ilitia 
\T  copper  and  iron  tonch  in  the  vnsaa* 
acid  or  saline  lionida  galvanic  action  is  set  nji  ^ 
the  bilges  of  »  ship  would  l>e  a.  sniWbla  pba  >r 
demonstrating  the  rapidity  with  which  UatiOia 
works.— Nun.  Dor. 

[58611.]— Boiler. — These  qnestion*  hava  baa 
answered  as  far  aa  they  can  be  answered  a^ 
times.  There  ig  no  rule,  and  if  there  wet*,  nwc*! 
be  inapplicable,  because  the  charaotcr  of  thewA 
manthipia  not  io  evidence,  and  in  thisosattt 
even  the  tlUaknasa  of  the  metal.  The 
method  is  to  try  the  boiler.  Ffll  qnil* 
water  and  apply  heat.  As  the  watar  eipsiiiis,L 
will  either  lift  the  safety-valve  or  strain  a  lelM. 
If  it  lifts  the  valve  before  showing  Eigns  of  mf- 
ing  let  it  eool,  and  pot  the  weight  further  ool« 
as  to  incraase  the  load  oo  tho  valve.  Kepdla 
often  as  neoessarj ;  but  if  you  get  up  to  5^ 
without  weeping,  yon  may  safely  work  at  m 
withsteam;  that  u,  half.  See  that  the  boilttB 
always  foil  of  cold  or  cool  wat«r«  when  txjinfi- 
ES3AB. 


tm* 


.,W'}' 


—Albumen    Plates     for    Lantaa 


these  for  him  self. —Kinostok. 

[SSGie.l- Water  Company'a  Potwt.— Tta 
querist  might  perhaps  have  obtained  an  ansrA  il 
he  mentioned  tho  mime  of  the  company:  bnt  b 
can  easily  find  out  their  powers  bygettmga(«? 
of  their  Act.  Most  likely  they  nave  power  to  otfa 
what  fittings  thev  prefer — rather  a  one-sided  a- 
rangemcnt ;  bnt  I  cannot  think  that  the  incpMU 
is  wrong  in  insistiog  on  tripcd  joints.  A  wate- 
pipe  with  merely  plain- soldered  joints  is  not  i 
itisfaotory  piece  of  work,   unit-    — ^-  '■ ■ 


.uchm 


I  described  on  p.  MQ.— S.  n. 


[68621.]- Looo.  Kodel  BoUor.— The  boiisrii 
Sjiin.  long  by  2jin.  diom.,  made  of  thia  sbcei 
copper  bent  into  a  circle,  with  the  seam*  ata- 
iapping,  the  aides  overlap  and  are  turned  dow: 
over  the  ends,  all  the  joinu  are  soldered.  Itj 
metal  hoops  turronnd  the  lioiler  to  itrengtlifn  ii 
the  front  part  fita  into  a  smoke-box  (with  dun), 
into  which  a  copper  tube  lin.diam.  passes  obliquBl.' 
from  the  middle  of  the  boiler  throixgh  the  botun. 
A  spirit  tank  with  20  wicks,  each  jin.  diam.  (lOiE 
a  row),  play  on  a  copper  plate  attached  to  bctm 
of  boiler,  having  a  hoie  in  it  corresponding  to  dt 
opening  of  the  tube  through  which  the  huted  sir 
passes  to  the  fonncl.  Without  thia  extra  plate  Ihl 
boiler  is  a  failure.  The  fireboi  ia  snrromuled<D 
all  sides  by  a  tin  guard,  which  protects  the  Baaus 
from  the  current  of  air  meeting  tbem  when  tkt 
loco,  travels.  Abauilance  of  st^am  is  kepi  A 
whether  the  engine  runs  forwards  or  backvud^ 
and  it  hauls  a  load  wit^  ease  upon  iron  rails.  For 
a  larger  size  of  boiler,  of  course,  the  seams  cuoU 
be  broted  or  riveted  togothor.  I  have  tried  msBJ 
eiperimeutH  with  model  tubular  l>oilen  and  ii- 
cloaed  furnaces,  but  all  these  fail  to  gencntt 
steam  rapidly  enough  to  drive  a  luco.,  thongh  ikq 
do  fairly  well  for  a  stationary  engine.  The  plu 
which  1  have  found  to  succeed  beat  with  ■  tDbalsi 
boiler  is  to  drive  a  current  at  air  throa^  * 
smoke-box  in  addition  to  the  blast,  and  one  aim 
models,  a  slide-valve  portable  engine,  ^in.  bolt  iM 
■in.  stroke,  with  eocentrica  and  reversing  l>k 
motion,  is  fitted  thus,  and  steanu  weU.  Ai  lU< 
method  is  not  applicable  to  a  loco.,  I  gave  op  tk 
idea  of  B  tubular  boiler  with  inclosed  famaeeCK 
it,  and  made  the  form  of  boiler  deacribed  abora. 
wbiuh  ia  simple  and  very  aatiafaolory,  thun^  DM 
quite  a  correct  model.  Further  iof ormatiou.  aloaf 
with  a  sketch,  can  be  given  if  requir«d<— 
AUATEL'B. 

f58(i33,]— Induction  Coll.— (Errata ;  In  the 
of  my  letters  under  this  bunding  lut 


'-21   h 


■  plea 


for  "the  edge  of  the  coil,"  read  "the  edge  ol  the 
core.")     My  conjecture  that  tho  rout  of  "W.  J.'i" 
trouble  would  not  he  found  in  the  dafeotiT*  iaM- 
tntion  of  his  sooocdary  coil  is  now  jostiGed.   II*     • 
resulta  which  he  iiai  snEoeeded  in  getting  fnm  d*    ■ 
reoanstmntad   primary  are  exoellai^   naisbhf 
the  low  faMtWT  power  naad.   ThaqoMMha^lr 

wire  fir  tlwiilk-Mnnd  wlnwl^hlnaav 
and  It  li  vntetBulli  Ik*  !>■  k^,  ^  — 
primary  np  tn  'S*  mit, 
advise  ww  4Ml 
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■hoitei,  and  not  that  ft  portiun  of  tho  core  ihonld 
be  left  luii.'ovcrcil  by  the  primuy  iriia.  The  office 
of  the  cumlennec  i«  to  demagnatua  thaoarethroagh 
the  meiliimi  of  the  priDUiy,  and  unlcu  the  primuy 
amvolutiotiJi  nre  carried  tu  tho  eitremitiaa  of  the 
eore  the  condenser  works  at  a  diiadvaTtta^.  If 
"  W,  J."  will  reduce  the  length  of  hia  core  to  lOin., 
hii  tabe  will  be  lonr  eauush  to  include  the  ui 
lich   I  d  ■ 

pre(o. 
<rill  then  work  the  coil  with  a  luiUbla 
ioatead  of  relying  entirely  upon  the  uoall  Bunaen 
Mlla  of  high  reaifMncc,  which  I  have  advieed  him 
to  ftbiadon,  there  can  be  no  donbt  that  he  will 
obtaio  iparks  upwards  of  nin.  long,  and  the  q'uilUi/ 
(iiCq  thiekneiH,  colour,  and  vigour)  of  the  ipirk 
will  be  improved.  Increasing  the  battery-power 
will  render  an  incTcase  of  the  condenBeT-fliirfaee 
necetury,  and  a  slight  eicos  of  ooudenser-capacity 
'~  ^""  ~'  Hal,  hecauric  its  effects  arc  to  dimiaidh  the 
0  augment 


■parking  ai 
the  density 


OidJnu;  contact  breaker."  Uay'l'uk  if  ha  _ 
qnite  aore  that  his  break  is  of  the  Appa  form 
Probably  the  querist  will  let  m  hear  somethini 
abont  hii  final  results  from  the  presatit  coil  befon 
he  begins  to  build  the  largi'r  instmniont  which  he 
has  in  contemplation,  and  far  the  laccess  of  which 
he  ban  my  best  wishes. — Ern'kst  Baugh. 

[58ri88.]— LlRhtlny  Tacnnm  TalMi.— To 
Mh,  TAA1.-R.— My  Voss  has  lOin.  revolving  plat«, 
Leyden    jars    always    attached,    oin,    high,    "" 

diain. :  knobs  ■—  '—• — "   — -*   - 

aiie.    I  get  Ki.,.  „™.-  .^..j        ..      „._ 

have  got  4iin,     I  have  only  three  simple 

tubes-^i  <■>,  and  Sin.  ;  hut  when  attached,  as  I 
deacribed,  and  laid  end  to  end,  I  can  keep  them 
full  of  a  cimtinuouB  stream  of  light.  I  have  nut 
auccetUed  in  lengthening  the  spuk  by  more  Leyden 
jaw,  nor    by    (lie    •■  high  -  ton«iun    discharger."— 

iu8T00.J— Blake  Tronamtttor.— I  am  pleased 
to  aee  the  above  deacribed  again  in '- Ourii  ;  but 
will  it  be  asking  too  great  a  fav.iar  if  "  P.  U.  A," 
will  give  at  the  siie  of  the  different  parts,  and  will 
plntintim  wire  do.  as  I  hare  read  in  other  aceounta 
of  a  platinam  bead  being  used  ?— A.  J.  T. 

[587^7.]— KuBlo  PlatM,— Toola  for  engravinc 
can  be  obt.iined  of  JuMus  Kratzsihrnnr,  t^mpaf 
■chmeider,  Leiinic,  K:iiony,  Kronpraigai— 
lamnnaUet'iliiid  auy  hook  or  work 
jwjt.— C.  D.  U. 


in  the  lub- 


[587JI 


— Schan 


;  ahould  ailvii 


unless  he  haii  a  dvmuno,  by  which  the  formation 
and  charging  can  lie  done,  as  tjic^  oauao  ao  much 
trouble  Kid  expense  if  dune  by  primary  batteries ; 
then  when  thny  arc  charged,  the  cnrient  from  them 
ii  merely  nothing  tu  what  they  receive.  1  am  of 
opinion  that  it  is  utterly  nselcss  to  charge  aceumu- 
laton  for  the  lighting  of  a  b-c  p.  and  lU-cp.  lamp 
by  means  of  primary  batteries,  bccaaee  in  the  tint 
liutunce  the  charging  current  wonld  have  to  be 
■omcwhat  in  excess  of  capacity  of  tlie  colls  to 
charge  them  t<.  their  full  txttnt,  and  not  only  that, 
those    secondar)'  aelU  when  charged  to   a  certain 


II  the 


discharge 


kept  up  I 


f  the   cells 


dves,  and  if  the  K.M.F.  of  the  battery 

r  flow,  they  simply  discharge 
teryrnna  down,  and  the  result 
tain    energy   cnongh    to  last 

teries  give  a  constant  E.M.F.  of  intensity  to 
last  ahont  eight  or  nine  houn,  a  proper  and 
neeessaiy  time  for  charging  to  be  of  any  use 
Bt  all  i  therefore  the  dyn.-imo  is  the  only  economical 
means  by  which  thesel)atteries  can  be  enforced,  as 
tbe  current  is  cunst.int  compared  with  batteries, 
and  does  not  run  Anm  in  the  least  as  long  as  the 
motive-power  ii  applied.    The  unly  ones,  1  believe, 

the  small  pocket  nceomntalors.  aa  used  tor  fairy 
lamps,  and  they  can  only  be  charged  for  about  two 
houra ;  and  whiit  is  the  good  of  the  current  from 
inch  a  battery  for  any  purtHWe,  only  for  thcatrioai 
noveltiea  ? — and  these  are  being  superaeded  by  Uie 
chloride  of  silver  and  other  dry  Iwtleriea,  by  which 

of  the  eleini-nti  takes  plnce  unless  the  circuttla 
oompleted,  and  ulsa  Tei|uires  nu  charging.  Another 
tbing  with  Iheso  auenmiilatiirs—if  they  ate  not 
nwd  toon  after  being  charged,  they  run  down.  1 
Mpeat  ocain,  if  you  want  to  make  these  batteries 
teiue.donot  at(«mpt  it  unleaa  to  hnve  a  suitable 
djnama  for  the  prepantion  and  charging,  but  if  for 
»iniill  li^t,  wmatract  a  pocket  battery,  and  light 
m  A  Of.  M 10  ap.  by  meau  gf  a  good  and  constant 
pil^att  bUtvr  —  BaoMa'a  nanula,  Ao„  not 
Mmmkn.  I  h«d  om  «f  l£tM  smaU  poekst 
■*~MiMn*  Ubb^o  (•boat4volt«).  1  oonld 
^"^  *"*Q  ik  ■  maaat  to  Wt  aboat  10 


inform  you  I  am  not  pri-jadieed  against  thorn ;  but 
I  like  to  know,  aa  well  as  everyone  does,  the  faults 
and  advantagea  of  a  thing,  ao  as  to  b*  ready  to 
receive  them  when  they  manifest  thenuelvea,  for 
if  there  were  no  faults  in  an>-thing,  how  would  yon 


I  have  made  a  small  pocket  battery  (two  cells 
which  I  hope  will  givo  about  i  volta),  the  aire  of 
the  whole  being  4in.  by  3in.  by  )in.  This  ia  the 
result  of  my  formation  us  follows :— I  connected 
the  hatterytoa'21-cellDanielIs  battery  for  about  ten 
hours;  then  discharge  by  shutt-rireniting  through 

afterwards  I  eonneirted  it  on  to  a  battery  of 
S  pint  bichromates  for  three  hours,  with  in- 
tervals of  iinarter-honr  between  each  hour  ioT  the 
battery  (bichromate)  to  recover  itself,  then  dis- 
charge, ia.  This  set  out  I  done  every  da;  for  the 
last  eight  or  nine  days,  and  all  tho  current  I  got 

a  bell  for  about  four  or  five  minutes  for  tbe  pre- 
sent ;  so  our  reader  can  ealcnlnto  tome  idea  of  bow 
long  five  or  six  large  batteries  with  large  and  thick 
plates,  besides  a  greater  numlier  in  each  cell,  it 
will  take  to  form,  and  the  primary  batteries  worn 
out  in  doing  this  troublesome  part,  all  on  purpose 
to  light  a  6  or  lO-e.p.  lamp  fur  a  certain  time,  when 
it  can  be  done  almoat  instantly  by  the  battery 
it«lf,  and  witli  less  cells  than  it  would  take  to 
charge  the  accnmulatnrs,  and  for  more  than  double 
the  t1nie.~Y.  B.  B,.  Walworth. 

[,')STii4.]— l«wl.— Tho  answer  to  this  depends 
on  the  question.  Whose  property  is  the  original 
wall  ?     LE  the  property   ai   the  one  who  raised  it, 

clearly  no  one  has  any  righ'  -     — -■-- '  ^- 

without  his  permission.  If,  nc 
property  of  the  adjoining  own<  , 
that  the  raised  portion  is  also  joint  property,  and 
either  owner  can  make  any  nse  of  that  portion  of 
the  whole  wall  which  it  on  his  own  land.  Thia  is 
lot  the  opinion  of  a  "  legal ' 


rcsei!).]— AabMtos  Om  Ffre.—Tbe  cause  of 
"  Atmoapberio'i "  difflonlty  ]*,  no  doubt,  an  iniaffi- 
eient  supply  of  air  to  mix  with  the  gas  before  its 
igniticHi.  1  have  had  occasion  recentiy  io  usetomr 
three  or  four  kinds  of  gas  stoves,  besides  haying 
had  one  in  use  in  a  bathroom  for  several  yean 
pas^  the  latter  being  a  number  of  pieces  of  asbestos 
olinkers.  about  the  sixe  and  shape  of  an  orange, 
with  a  hole  through  tha  centre  Urge  enough  to 
thrust  in  the  thumb.  These  clinkers  are  tumbled 
into  tho  ordinary  grate,  and  are  rendered  incan- 
desoent  by  the  action  of  seven  Bunsen  burners, 
which  play  upon  them  tram  beneath,  and  when- 
ever, from  any  aocidcnt,  the  outer  tulies  of  the 
Bunsen  burners  beoome  more  or  less  choked,  the 
ordinary  unaltered  gas  Same  flares  out  with  aroar- 
ing  noise,  giving  but  little  heat.  By  tho  wa^,  this 
arrangement  is  effective,  but  the  consumption  of 
gas  ia  very  great.  I  had  this  recently  removed, 
and  a  gas  stove  having  filaments  of  asbestos 
attached  to  a  fire-clay  back,  and  a  sheet  of  flame 
from  a  horiiontul  tube,  with  a  continuous  cut  along 
the  side  play  upon  the  asbestos,  with  a  prorision 
tor  a  miitnre  of  air  to  the  gas  before  it  issued  from 
the  aide  of  the  tube.  The  consumption  of  gas  is 
small,  bnt  so  also  ia  the  warmth  to  be  got  out  of 
"     stove.     If  a  lighted  match  is  held  to  this  tube 


nstantly  remedied  by  taming 


:e  use  of  it    more  ornamental    in    appearance,    made    by 
isthejoint    Wilson,  in  which   tha  incandescent  material 


nect«d  with  "  building  "  matters G.  H.  PEli. 

[fie 


print C.  ] 

[38793.}— Lifting'  Powsi.— In  this  ease  it  is 

of  the  tackle,  except  to  awertain  the  weight  ot  the 
rope  required  for  winding,  because  two  cages  will 

v..  .,.,.........]    on.?  .....A  ...*    .«F  l.nUlo  .-:1T  1..1o..».  «L.. 


Now,   11 
lifted  by  the  rope.     Assume  this  aa  Jth  Qie  break- 
ing   strain,  then  breaking  strain  =  13  x  B  =  104 
tons,  and  '"'  =  34-l!lb.  per  fathom  of  rope.   Depth 
of  pit  =  'ialtfm.,  theniEore  250  x  Ji4'fi  =  B.GMilb. 
the  weight  of  rope,  and  ."i  ■/  3,at'*  =  11,3001b.,  the 
weight  of  coat.    I!>.i*ri011j.  the  total  weight  to  bo 
lifted  by  enginea,  -Hi  trips  lier  hour  will  require  to 
be  made, or  one  every  1}  minute;  say  45  aeconds  ia 
taken  up  in  loading  and   unloading  at  surface,    ' 
this   leaves  <5  secondsfufaotualwindingj  ova  rope    I 
apeed  of  abont  -l^ft.  per  secmd.  which  ia  not  ex- 
cessive where  wira  rope  condut-tors  arc  used,  or  too 
great  a  apeed  to  be  praetical,  as  stated  by  "T.  C."    ' 

Sow,H.p.=  1^'"  "m^l"  «0.  =  i,m  Add  ith 

'  33,000  X  IS  '  ' 

for  friction  in  shaft,  Ac.  =  ^^''   HJ,— B.  P. 

[o8B00,].~AinorplLOiu    PhoBphoma.- Phos, 

.\morph.  IS  almost  unchangeable  in  air,  and  cannot 
be  re-cunverted  into  ordinarj-  phoaphoms  at  any 
temperature  below  J00°  F.  I  prBBUma  the  amor- 
phous phosphorus  you  are  eiperinienting  with  con- 
tains traces  of  ordiiuiry  phosphorus.  Yon  can  re- 
move these  by  treating  with  carbon  bisulphide  till 
the  Utter  leaves  n<i  phosphorus  when  evaporated. — 

W.  Staslkv  Smith. 

[.'.aSOii.l— SoldarinK-— C.  Hales  will  find  it  the 


partly    of    iron    and    partly    of    moulded 

firecUy,  tie  gas  being  supplied  through  u 
slit  at  bottom;  it  is  very  effective,  consumes 
a  good  deal  of  gas,  but  not  anything  like  so  large  a 
quantity  aa  the  Srst-named  arrangement.  1  have 
another  one,  differing  from,  hut  on  the  samajirin- 
ci^e  as,  the  second  I  hnve  described,  fitted  in  an 
offioe  ot  moderate  siie  ;  and  this  is  also  quite  effect- 
ive.    Without  exeeptiOB,  they  all  mak'  ~~ 


disappear  if  the  gaa  be  turned  ouite  off,  and  then 
on  again  before  a  light  ia  applied.     Another  form 


[58831.]— Bat tary  tor  I.amp,— If,  as  you  say, 
the  battery  has  an  arrangement  for  lowering  the 
plates  into  the  celts,  jon  have  a  ready  means  of 
regulating  the  quantity  of  current  reciuired.  Alt 
you  need  do  is  to  lower  the  pistes  only  so  far  that 
current  is  Bnppliedas  required,  be  the  resistance  of 
the  lampwhat  it  may. — C.  D.  R. 

i;688ai.]— Battmy  for  I*inp.— Why  not  nae 
a  simple  two-way  switch,  so  as  to  switch  on  four  or 
eight  oells,  according  to  the  lamp  used.  Another 
method  is  by  an  adjustable  resistance,  which  yon 
ask  for  ;  I  send  sketch  of  one  which  1  think  will 
answer  well  for  small  onrrente.  It  is  compoaed  of 
an  ebonite  tube  &in,  long,  screwed  into  an  ebonite 
base  Oin.  indiam. ;  a  spiral  spring  of  (ieiman  silver 
wire,  aboat  No.  30  or  36  B.W.(i.,  is  then  wound  to 
slide  into  the  tube,  the  apring  previously  being 


pushed  ofl.     But.  ;is  I  say,  tbe  only  sa... 
factory  way  is   to  use  a  tile:  cut  off  as  muck  as 
possible  with  the  pliers,  and  flie  amooth.- OS. 
[58Slii.^— Anbeatoa  Gna   Piro.— To  "Atmo- 

..illnotlifc—  

when  first  liehtol,  and  ha«  answered  well  for 
years.    See  that  the  gis  is  not  checked  in  snpnly- 
cock,  make  a  clear  lin.  hole  through  plug,  replaea 
i  iron  barrel  by  I  or  IJ.    Tul»  humen  fcould  bo 
't^  long,  4  St  top.  1  at  bottom,  nicely  tapered,  well 

rat  away  both  sides  at  bottom  for  air  supply.  The 
hole  inside  the  burner  proper  must  bo  very  care- 
fully msde  to  pass  gas  without  noise,  and  if  pro- 
perly made,  and  fixed  nt  right  position  in  tabe,  will 
only  light  iniide  tube  when  gas  is  turned  very  low, 


d  be  prevented  from  passing  away  up  the  flue, 


retohed 

mnohB. 

riod  down  close  to  the  side  nf  ter- 
minal H.  Close  to  terminal  K  another  hole  ia 
drilled,  and  a  piece  of  wire  screwed  into  it,  a*  at 
A,  and  soldered  into  terminal ;  this  connects  to  tbe 
mersury  inaide  tube.  The  split  brass  tube  O 
fixed  to  brass  cap  E  screws  on  the  top  of  ebonite 
tube,  into  which  slides  brass  rod  B.  When  suffi- 
cient mercury  is  put  into  the  bottom  of  the  ebonite 
tuba,  the  brass  rod  sliding  down  squeeacs  the  mer- 
cury up  the  aides  of  tnbe,  consequently,  short- 
circniting  the  coils  ot  wire  ;  if  the  rod  ia  lUawn  ont 
the  current  must  pass  through  every  turn  ot  G-.S. 
wire  till  it  reaches  the  mercury;  thus  by  varying 
the  distance  of  rod,  the  resistauoa  is  also  variod^— 
Les  Bhpast. 
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'mil  find  psinpUi^t  mcDtiansd  b;  N.  B.  1 
Willii'*,  29,  Minories,  B.— DiocTON. 
[ESS 32.]— 'Voicing   Orgtta   KmcU.— 


ling  i,f  pipi 


Oai  Uh  I 


ceeda,  and  to  repeat 
lis  jonni»l  many  jeai 
ranee  lo  organ  pipaa  generally,  withoi 
iDy  aatiefactoiy  reply.  In  conne  of  m 
sewber*,  howev"      ^ ' 


lOing  ' 


islufliv. 


nuljtUaabc  of  great  aaaiitanc 


rely  poaaesand  even  by  thoac  nell  bc 
quuDted  icith  its  tliDOt; ;  ilmt  a  knonleilge  of  i' 
haa  to  be  acquired  from  demonatration  atthehandi 
of  a  practical  expert;  and  that  it  oannot  be  con 
reycd  by  any  amount  of  description  ;  although  thi 
latter  would  dour-      ■       ' 


J  Bome  of  the 
Uie  unatear  organ-tonei.— G.  E.  N. 

[58822,]  —  Voicing  Orffan  Beeda.  —  Reed 
volciDK  cannot  be  learned  by  reading  a  book  ; 
some  idea  may  behad,  bat  only  the  manipnlation  : 
tlie  idea  of  tone,  whereby  is  judged  the  qaality  of 
the  atop,  ia,  and  can  onJy  bo,  learned  by  eiperieace. 
Toa  must  feel  in  yaui  mind  the  tono-colouc  you 
wiah  to  produce,  exactly  as  a  composGr  far  xa 
oroheatra  I'an  feel  and  hear  in  his  mind  the  tone- 
oolonr  that  will  be  produced  by  a  giren  number 
and  aTTongemcnt  of  notea.  Reed  pipes  may  be 
voiced  to  be  almoat  nndiatin^ishable  fiom  flue 
pipes.  Your  first  question  u :  Row  arc  tbe 
tioigaea  made  ?  Very  e^ily  ;  oat  of  the  hardest 
sheet  brass  procurable.  The  brass  is  rolled  and 
rolled  at  the  mDQofactory  until  it  will  sharpen  and 
ontlibe  a  knife.  Yon  obtain  the  proper  thicknesa 
and  cutoff  a  length  anfficiently  long  for  tbeluugest 
tcngne  that  thickness  will  nuike  ;  then  yon 
mensore  the  size  of  the  Qat  or  face  of  the  reed,  and 
out  accordingly.  2,  A  broad,  thick  reed  will  pro- 
daoe  a  very  poworfnl  or  ve^y  think  tone,  according 
to  tbe  voicing  ;  a  thin  reod,  of  course,  tbe  opposite, 
although  »  thin  reed  may,  under  some  circum- 
stanoes,  be  made  to  produce  a  atrone,  but  umatis- 
factory  tone.  3.  The  tongue  should  not  project 
beyond  the  eiige  of  the  rcM  ;  rather,  if  anything, 
the  other  way.  i.  The  strength  of  a 
reed  is  regulated  by  the  site  of  the  reed 
and  the  size  of  tbe  body,  oi  coDioal  tabe  ;  Che 
wider  and  aborl«r  the  tuba,  the  stronger  and 
broader  the  tone.  A  basson,  8ft.,  ia  thesmallf' 
end  (top  end),  about  Sin^  t 


broaddit   ,__ ._.    _. 

of  a  leedpipe  going  dumb  are,  I  am  sorry  tu  say, 
many.  There  may  be  somethiDg  in  tbe  tube  or  in 
the  reed  ;  the  roed  may  be  a  litUe  to  one  side,  the 
spring  may  not  fit,  tbe  tongue  may  bo  bent 
(budded)  or  a  little  dirt  got  lodged  between  tbe 
faee  of  reed  and  tongue,  the  wedge  may  be  looie, 
tbe  tongne  Mo  much  or  too  little  curved,  there 
may  be  a  defect  in  the  tube,  tbe  tongue  may  be  too 
thick,  too  thin,  or  of  defective  material,  and 
many  other  things  that 
frequent  occurrence.  6  an 
are  eanaed  by  tongues  being  too  little  Or  too  much 
ottrvvd,  by  being  too  thick  or  too  thin.  G.  Too 
thick.  7.  Too  thm.  S.  Here  vou  ask  what  is  the 
difference  between  a  comet  and  an  oboe,  a  trumpet 
and  a  vox  hnmaoa  ?  By  this  1  suppose  you  mean 
in  conitruotioo,  because  1  cannot  think  you  so 
"green  "not  lo  know  the  difference  between  atrum- 

Rt  and  a  vox  hnmana,  in  tone.  By  tbe  "cornet  " 
luppose,  is  meant  the  cornopean.  The  cornopean 
is  ■  broad,  round,  ringing-toned  stop,  but  minus 
the"olang"of  the  trumpet.    The  trumpets  made 

enffioient  brilliancy,  as  a  ru]e  ;  but  to  discus; 
why  and  wherefore  would  take  up  too  much  si 
The  oboe  has  tubes  nearly  straight,  with  a  bel 
the  top,  and  the  tone  is  of  a  peculiar  waj 
onality,  only  heard  in  the  organ  proper,  and  ni 
the  orciiestra.  The  vox  hnmana  m  made  similL.  _, 
a  clarionet,  with  straight  tnbes,  and  is  supposed, 

or  voiced  to  be,  an  i.— -*-'- ».i--i--- 

whioh  it  ia — about  om.. 
and  tongues  are  the  san 
iBg  reed,  although  they 
nesB,  and  in  curvature. 
free  reeda,  such  as  the 


□itatic 


of  the   __._ 

bundrod.  The  reed; 
!  in  every  case  of  a  atrik 
vary  in  width  and  thick 
There  arc  exceptions  ii 
lor  anglais,  bombarde,  nn< 
-"- -■-  '■  -    tatrikt 


flat  hard  suiface,  say 
bumiiher  over  the 
lacnmes  the  cnrved 
V  from  another  reed. 
sufficiently  curved, 
;th  th. 


the  edges  clean,  lay 
wood  or  iron,  and  i 
'srasa  l«n^e  until 
ihape,  which  yoo  ci 
When    vou    think 

-  — r.:":"»; 

boot,  and  try, 
rung  to  a  4ft.  atop ;  it  will  not  Ue  exactly  right — 
would  be  a  miracle  if  it  wore.  In  all  probability 
will  not  speak  at  all.  This  wonld  oajor  if  the 
.ed  were  tflo  thick,  or  t«o  much  curved,  U  it 
ill  speak,  but  rattles,  the  taagne  is  not  curved 

I  enough,  01 

'e,  you  will  most  pro- 

_.      .      ,        Ihat  case,  if  the  note 

requires  a  little  cutting  off  the  top  of 
the  tabe,  and  most  probably  when  you  have  cut 
nut«  is  bad  again,  and  you  will 
ve  of  reed  a  little  more.  Sup- 
posing you  get  this  note  right,  the  next  note  will 
qaire  the  tongue  a  little  thinner,  and  this  will 
tceeaitate  the  use  of  the  file,  or  the  planing 
achine.  Wo  plane  all  our  tongnes  to  thickneas. 
his  information  is  very  loose  and  disjointed,  but 

5ivB  a  concise  and  thoroagh  detwnption  woold 
-nigh  take  up  a  whole  number  of  the  "B.  MV 
leretore,  if  you  want  anything  further,  you  must 
rite  again,  and  I  will  tell  you  any  other  point. 
If  1  had  time,  I  might  send  an  artiole  on  reed- 
voicing,   but  my  spare   time    is   very  limited. — 

[  688  l'S.  ] — Dyn  mno  Bfflolenoy.— Theoreticallyi 
YT  a  perfect  dynamo,  tbe  same  horse-power  would 
),  since  50  X   30   =  l,.'iOa  watts  in  either  ease. 
It  isimposiible  to  eay,  without  testing  the  machine, 
what  is  its  beet  speed,  Ac.   If  properly  oonatruotod, 
"       ipced  would  be  about  the  same— viz.,  aboat 
per  minute  in  either  case,  and  the  power  re- 
id,  counting  7-16  watta  per  horse-power,  would 
net  about   2   horse-power.      The  reason  why 
lamps  bum  bright  while  others  are  dull  ■" 
ise  some  reqnire  leee  current  to  light  tbei 
siie  of  the  filament  is  not  much  criterion 
irahility.— 9.  BOTTONE 
<824.]— Taa  StafmB  in  TablMlot]i.~-"T.  I 
X)1,"  will   find,  if  the  tea  stain  ia  bceh,  tb 
5rsion   in    a    strong  Bolntion    of  sugar  for 
ite  or  two,  and  then  rinsing  in  soft  water,  w 


[5S830.]— Dynamo.— Why  not  nse  your 
dynamo  for  charging  them  'f    Of  coarse,  you 
need  to  be  careful   that  the  back  B.M.F.  of  the 
did  not  exceed  the  B.H.F.  of  your  dynamo. 


Lt  which  would  break  the  circuit  at  the  right 
HC-C.  L. 

[58832.]  —  Couch  Cure.  — To  "  Osbaldbh- 
m,  Harrogate." — It  ia  impossible  to  dissolve 
ther  ipec.  or  any  other  vegetable;  but  you  bavt 
.traded  all  its  strength.  It  will  not  do  the  least 
harm  to  take,  as  it  is  much  nicer,  and  pleasant  U 
if  filtered  through  paper.  Any  druggist'i 
tice  will  show  you  how  tfl  do  it. — Osbal- 
N,  Harrogate." 

!I4.]— Ii.  B.  and  8.  0-B  LooomotlTea.— I 
being  unable  to  furnish  particulars  i ' 
express  engines  on  this  line  ;  but  her 
iketoh  of  the  "  Gladstone."     The  principal 


Bometimee  by  iU  own  battery,  i  ^.  _  ,_^. 
distant  one.  Tbe  fluotnatione  of  ^  Wj^ 
rapid  and  variable  in  uitfiB^.Ml 
■  attended  by  some  indoetive  srtfaK 
tbat  tne  aeiicaie  procOMM  of  balancing  <»|iliyJ 
in  duplex  telegraphy,  with  BOnal*nl  ritcBMOiN 
forces  in  action  would  fafl  with  tie  teb^ue.  I 
know  of  no  boot  on  the  aubject ;  in  faet,  thetdf 
"lone  companies  appear  to  wuh  to  ntvBt  Bi 
formation  being  supplied  to  the  pablw  ixihs 
ientific  world. — SlGMA, 

[68845.1— Voltmet«r  *na.  Am-mBt«r--P» 
ire  a  short,  weU-mignetised,  weU-pivoieiri^ 
needle,  about  lin.  long.  For  »"  »nim»t«inM 
this  on  a  fifle  point  in  the  centre  of  a  bmH.* 
,bout  3ia.  from  a  stont  band  ol  cooper  r»Mj 
across  the  board.  To  tliis  copper  band BWrtl" 
attached  the  binding  screws,  and  under  the  uett 
,  be  placed  a  circular  card,  «?  "'"""'^JSi 
afterwards  be  marked.  A  i^S^\'^-'T^ 
must  then  be  fastened  to  the  top  of  the  pint,  * 
fight  angles  with  the  neodJe.  This  ""»*  WJ™ 
,.>.._j'S ...^Hiown  strength  through  Ik 

.  .-...Jtnting  ■   coil  of  fin*  G* 
(silk  covered)  for  ibe  coma  l^ 
Tu  b*  of  any  use  lie  resistance  of  the  ooils  rfwW 
should  not  be  less  than  o,00O  ohms,  if  you  «4ti 
eaiure  up  to  100  volta.— S.  BOTTOXE, 
[5894fi.l— 8tor»K«  Battery-— The  -f-  »hooWh 

i: .-^1..  — 1 —  ^r  nh.,-giQg  battery,  and  the - 

a  have.  I  prtsnina,  k 
.I^eing9a.allthil 
of  suTphuiic  toi. 


x: 


connected  to  carbon  of 
The  battery 
and  has  been 


a  a  Boiutton 
aad« 


as  pointed  out.— C.  D. 
fS88M.]— Storage     Battery.— To    charje  *t 
above,  connect  t^e  -f  pole  of   your  bitten  M.  us 
-      ■  of  your  secondary   cell,  whicii  m 

in  diBohargintf,  and  your  -  f™  • 
irew  you  wish  to  bo  neeatiTc.  U 
■  properly  made,  they  wiU  be  oosM* 
or    other    Insolnble     lead   oxidb- 


your  plab 


[58843.]- 
for  A.'a  arroi 


— B,  haa  clearly  no  claim  eo 


mU    r 


I,   Tt. 


abyr 


itifj-  C.  that  hencef'jnl 
m'ustbe  paid  to   himaalf    (B.).     All  ihisa 
ling  that  the  leaaes  are  in  the  ordinary  fi«. 
—G.  M.Tbl. 
[68850.]— Bxpanaion  of  Itoronry  and  i^ 
^  — '  an  answer  Ifl  this   query    laFt  week  w 
it  has  been  mislaid.     According  to  B<f- 
coefficient  of    expansion  of  n» 
"~  C.  and  aC  Ca 
IWC 


ippoae  ii 
lult,  the 


6647' 

to   200°  C.    J     !    and    from    200=  C.   to  SfiCC 

_i-  ,     Air  expands  -i,„   of  ita  volume  at  0*  C: 

6360  '  273 

therefore,  at  100°  C,  ita  expansion  ia  „-=-g,  aai  » 
forth.  To  convert  the  degrees  Fahrenheit  iw 
CenUgrade,  0  =  ?-F-^-^^>.  Yon  euiworkft- 
these  figures.- W.  Stanley  Sx  ith. 

[63851.1- Copper  and  Mercury — The  aa- 
cury  willin  time  eat  the  copper.  Hare  the  laUa 
coated  with  iron  by  the  aciertypu  iirocesa,  whichl" 


ly  eleotrotyper  can  carry  e 


now.-5a. 


nreed.     Tht 
to  obviate  rattling  ;  but  1 
it  than  that  a  piece  of  firu 
round  the  reed,  and  cut  a 
tongue  striking  on  the  leathe: 
brass.    The  voicing  of  ■  reed  i 
following  manner,  lu  whieh  1  must  be  as  brief  as 

tongues,  and 


ray  of  leathering  reeds 

soft  leather  ia  fastened 
ay  for  the  opening,  the 
ithcF  instead  of  on  the 


brated   engine    may    be    fou 
Vol.  XLI.     About  \-2  years  ago  s 
eneines  were  still  running  on  thisi 
haU   outside  bearings  to  alt  the  ai 
il  fireboxes,  and  lai 


inppose  you  have  yo 
■i  all  made.     The   firs 


fJ"^S 


thing  i 


isibly  01 


£^e,i 


rst  rubbing  the  reed  i 
in  an  emery  wheel 


of  this  cele- 
pp,  627,  628, 
me  old  single 
ulway.    They 

A  the  oldS.E.  R. 


s'ntt'Si.h'bnt  I  ai 
they  were  the  oldest  type  used.- W.H.THUBLOfl 
[5883^.1- Duplex  Tolephony.- To  "SlOMA, 
—I  ahouid  think  it  unlikely  that  telephone  measam 
will  be  able  to  pass  in  opposite  directions  at  u 
same  time.  In  fact,  telegraph  signals  do  not  i 
pass  { the  actions  at  each  end  of  tbe  line,  whe 
simnltaneoua,  do  not  traverse  the  line  at  all,  but 


is  irregularly  ai 


:  thus 
lated  from  instant  to  instant. 


[58851.]— Copper  and  Ksrcory. —  M"?"! 
does  not  amalgamate  directly  ;  to  e&eot  nnioo  it  ■ 
necessary  to  act  on  tbe  oopper  and  mercary  viA 
acids  or  a  sidt  af  mercury  ;  bat  when  once  the  snrlsv 
of  tbe  copper  baa  been  amalgamated,  tlie  metcV 
will  gradually  penetrate  the  whole  mass  and  nifc 
Che  copper  brittle.  Unless  electrical  coaun  it 
require!^  the  oopper  should  bo  vamiabed:  if""* 
contact  ia  necessary,  I  should  screw  and  rivet  a  na 
of  oopper  to  the  vessel,  make  the  contact  with  4* 
i  of  the  rod,  and  varnish  all  the  rest.— SlUMA. 

68866.]— Dynaino— To    Mb.    BOTTONr--Jf 
U  constructed,  yon  should  have  no  difficult!  it 

Setting  50  volts  and  0  or  10  amperes  from  n>' 
ynamo.  Say  about  ten  10-candIe-power  Umpk- 
8.  B  OTTOS  E. 

[68840.J— Induotion  CoU. — I  think  the  f"U^ 
ing  sketi£  will  aid   Mr.  Fenwiok    in    gettjnji** 
his  difficulty.     It  is  to  be  understood  that  I  *|ij 
vouch  for  the  proper  proportiona  in   this  vmt    ■ 
sketch.      It  is  merely  a   grnphic    answer  tu »  i 
Fenwick's  two  questions.     In  answer  tohisiht 
r>  silk  and  shellao,  the  method  might  iotatf 
not  mora  than  fiin.  long,  but  I   am  afraid  to  i^ 
it  for  larger  onas.    Oood  ebonite  ia  to  be  tr 
at  4s.  <;d.  per  pouuL  in  sheet  aiul  tnba  ;  bnt^ 
oolumn  r  am  not  alio— J  »"  htdiaaU  whr 
V.  will,  of  oonna,  I  '^  hh  ' 

himself  if  he  bnT*  i*^' 

how  much  time ' 


Ui 
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the  luspa  employed.  If  yon  heve  only  one  hone- 
poirei  >t  ccmDund  it  irould  only  yitai  *buut  vi 
lamps  direfTtly,  Bjid  what  it  would  do  with  irre^lHr 
working  with  eccumalatoii  would  depend  upon  tba 
proportion  o(  time  it  wonldwork  into  them,  always 
remejnhering  that  yon   oui    only  calcalnte   npon 

Siting  from  the  uicamaletor  (ao  called)  abonthelf 
g  work  you  have  pnt  into  it,  Theae  aort  of  quea- 
tioiu  went  more  details  to  answer  them  nsefully, 
and  nro  beat  put  to  the  eogineera  who  undertake 
thii  aort  of  work.— SlOMA. 

[68880.1— AlffoL— The  foUowing  are  the  datea 
of  minima  o(  Algol— tIe.,  Feb.  2fth,  llh.  2'lm. ; 
Ifareh  Srd,  8h.  13in, ;  Ueroh  eth,  oh.  2m.;  March. 
»tli,lh.61m.  If  "Al  Fard''  wiU  write  to  me.I 
ihall  be  glad  to  give  him  further  data,— T.  B. 
CLAPUAU,  Austwick  Hall,  Lancaster. 

[5S880.]~Klalniiim  of  AIkoL— "Al  Fard" 
will  £ad  lu  the  "  Agenda  Aatronomiqne  "  contained 
iiL  the  January  number  of  "Za  iliBue  d'Ailro- 
'  "  by  C.  Flammaiion,  juit  what  he  wanta. 


J  the  8th 

ik  out  on  the  -2Bth 
1  M.T,— W,  R,  K. 


>M  p. 


Paris  H.T. 

another,  11.33  pjn.  Pi 

[68881.]  — Eefttlnff  ApparatnB.—  I 
adTiae  larger  than  Jia.  pipes- lin.  at  leaj 
Tuihing  and  crackline  alwaja  happens  whe 
i*  first  turned  on,  end  is  caused  W  the  oi 
don  and  conseqnent  sadden  ruilt  of  eteam  i 
dented  water— being,  In  fact,  a  water  hammer. 
Turn  ataam  on  gently,  and  when  the  pipes  are  hot 
the  Doiae  will  cease.  I  advise  you  to  have  a  small 
leak  at  highest  point  of  pipei  to  keep  rid  of  tlit 
air,  which  otherwise  aceomulatea. — T.  C,  Bristol. 


— Seed  Organ. — I  ihould   advise  the 

■*     '  '*  ■    nethod  of  dividing  th< 

'    B  sets  be  ol 


Let  the 


qneiiat 

registers  into  half 

three  octavea,  instoaa  ui   twu   nuu  a  nau  ocravea 

Thia  will  obtain   some  advantages   in  solo  porfur. 

mances.     Here    is    a  good  Bpecifieation :     Uppei 

manual,  Exhaust  principle,  three  ruwa   of  reeds, 

one  Ifift^  one  8ft.,  and  one  row  4ft.  pitch.    Stops : 

3aritone,  violoncello,  baasooD,  hautboy,  principal, 

atem,  three  and  a  half  rows  of  iceda.  Stops  as 
lows;  Uonrdon,  clarionet,  diapason,  flute,  cor 
anglais,  comet,  piccolo.  The  latter  would  be  a  Sft, 
■top  in  treble.  Mechanical  stops:  Manual  coupler, 
forte,  and  sourdine.  Each  of  the  manuals  should  be  C 
icale,  nearly  all  American  organs  are  F  scali 
the  qneriat  will  advertise  his  address,  X  will 
him  a  drawing  of  the  arrangement  he  deairea,  free 
of  charge,  and  alaoforthe  MecHASlc  if  dcaiied.- 

Q.  FBYSfi. 

[58888.]— StrAlns  on  Oirderc— "  GvrtoDa 
makes  nn  error  Id  describing  the  Eurve  of  a  uni 
fonnly-loaded  beam  supports  at  both  enda  as  bein,, 
■  parabolic  oorve.  Ho  will  find  it  elliptic,  1  think, 
and  this  will  account  for  the  di&erenou  of  his 
atraetiun  and  his  oaleulation.- T.  C,  Bristol. 

[68888.J— atraina  on  QlnlerB.—The  beat  prac- 
tical method  of  joining  two  points  by  a  p 
provided  you  have  the  tangents  at  those  pi 
else  the  summit  and  direction  of  axis,  la  certainly 
thia :  Call  the  points  A  and  B  ;  the  points  where 
perpendicnlara  from  tbem  to  the  axis  would  fall, 
a  and  b;  the  summit,  8.  Then  the  distance  at 
repented  beyond  H  gives  the  point  where  thi 
tangent  at  A  will  meet  the  axis;  and,  similarly, 
t&  repeated  gives  the  meeting  of  the  axis  with  thi 
tangent  of  B.  You  have  .thus  the  two  tangcate 
Mue  them  meet,  and  divide  eoeh,  from  thcii 
meeting  point  to  A  and  to  B,  into  a  certain  numbei 
of  equal  parte — aay,  IB.  Number  the  pointa  from 
A  to  the  meeting,  and,  similarly,  from  tbs  meeting 
toB.  Then  join  1  to  1,3  to  S,  8  to  a,  and  ao  on. 
If  these  IG  tangenta  don't  define  yonr  parabola 
■moothly  enough,  bisect  each  part,  and  join  t  to  }, 
I)  to  1^,  and  ao  on.  The  tno  extremities  need  not 
be  enuidietant  from  the  axia,  thongh  in  "  Gyr- 
tona  a  "  case  I  enppose  they  are  ao. — Bi.  L.  G. 

J6888e.]— atralna  on  CHrders.- Draw  horizon- 
lino  cepreiicr.ting  half  the  span  ;  ^t  one  end  of 
it  set  up  aline  representing  the  Btrain  in  flange  at 
centre  of  girder.  Divide  the  half-epan line  into  (ptl 
equal  parts,  and  the  strain  line  into  ("  X  »)  equal 
parte.      Through  end  of  atrain  line  draw  a  linn 


]e  made.  Bnt  the  rivete  transmit  the  atrain  to  the 
Jatos,  so  that  the  sectional  area  of  the  riveting 
laa  also  to  be  considered  in  determining  where  the 
iilates  may  atop.  If  the  rivets  are  set  ont,  the 
strain  at  each  rivet  and  th^incieaae  of  strain  from 
rivet  to  rivet  can  be  meaaured,  and  the  sufficiency 
if  the  rivet  area  can  be  ascertained. — J.  S.  C. 

[58891.]- Warped  Hannoaiam  P»n,— This 
jcntleman  is  not  quite  plain  in  hia  atatomcnti,  for 
1,  for  one,  cannot  undeiatand  how  his  pan  got 
naiped  or  bulged.  Doea  he  mean'  th&t  the  pan 
tose  out  of  the  frame,  or  what?  "  At  the  begin- 
ning of  the  Sft.  treble  the  sound  is  weak  and 
muffled."  If  he  means  the  centre  notes  on  the 
keyboard,  they  ought  to  apeak  best  of  all,  and  I 
iJiould  fancy  that  the  pan  has  sprung.  He  must 
[ake  the  inatrument  down,  and  let  us  know  more 
iiboQt  it.  The  bestpansfor  wear  are  those  cnt  out 
iif  the  solid;  the  best,  from  the  musical  point  of 
view,  are  the  built  pans  ;  but  unless  the  finisher  ia 
M  artist,  it  does  not  matter  which  ia  choaen,  and 
aa  this  IS  apparently  liable  todamp  larroundings, 
1  should  say,  choose  a  aolid  pan  next  time. — 
Flikges. 

[58891.]— Waipod  Harmonlnm  Pan.— Thia 
jiartictUar  pan  will  probably  take  more  time  and 
trouble  to  put  in  repair  than  it  ia  worth.  Remove 
keyboard,  f-tops,  pallets,  springs,  ±c.  Put  the  pan 
riside  to  light  the  fire,  and  purchaae  one  from  a  good 
maker.  The  cost  of  a  new  one,  with  beech  veneers, 
would  be  358.  A  cheaper  pan  may  answer  your 
purpose,  Imt  it  ia  bettor  to  purchase  a  really  good 
;krticle  while  you  are  about  it.  Unless  the  pan  in 
4ue>tion  has  been  exposed  to  thedamp.  it  could  not 
possibly  have  ever  been  a  good  or  -      '   — '-  —- 

idboord 
. was  first  made)  in  gem 

of  pme  (^0  years  seasoned),  but  it  has  not  b 
siposed  to  damp.  Always  keep  your  harmoni 
}n    a   dry  room,  bat  not  too  near   the  fire.- 


liemned  by  "  Elbve.' 


[o88S2.]— Lagal.- The  stepfp 
tlaim  for  boarding  and  educa 
ihildren.    "" '"""   


ng  the   widow' 


...  left  in 
lid  yield  a 


it  lis 


paraUel   b 


,   and  throx;gh  the  divisi 


pomlii  la   span  line  di  ,  

line,  cutting  the  other  line  and  dividing  it  iuU 
fn)  equal  parts.  Then  at  the  Ist,  2nd,  3rd,  io, 
diitances  (ji)  from  strain  line  on  this  other  tine  Bei 
down  1,  4, 1<,  J:c.,  of  the  parts  into  which  strain  lin< 
is  divided;  through  the  points  ao  found  draw  r 
oorre  which  will  be  a  parabola.  The  ordiuati 
t  any  point  between  the  half-span  line  and  th< 


curve  repreaents  the  S 
"Qjitona"  *  "-  — 


ir  both  of  he 


ength  and  not  on  thn 
span  of  the  girders?  The  pointa  where  flange 
plateB  may  atop  ia  found  by  letting  the  strain  lm> 
represent  the  flange  area,  then  where  an  ordinati 
represents  the  flange  area,  lees  one  or  more  [jatos. 
ia  also  nearly  where  the  redaction  in  section  may 


I  bank  would  y: . 

ar  annum,  and  two  children  oimld  not  be  clothed, 
1,  and  ^located  for  le«a  than  £4ll  yenrl}'.    The 

£oOO  principal  and  interest  must  be  ""' '  — 

igo.— B.  Sc.,  Plymouth. 

[58894.]— CIramine  Dynamo.- You  will  find 
iketchatp.  670,  Ko.  Iftiti  of  the  BsiiLIsU  ME- 
CHANIC for  Augnst  38,  187B.  Pse  about  21h.  of 
So.  18  d.c.0.  on  the  armature,  and  about  I'Ah.  of 
^0.  11  on  ^e  fields,  if  wound  as  a  series  machine, 
[f  you  wish  to  run  it  as  a  shunt  machine,  put 
kbout  8Ib.  of  No.  20  d.co.  on  the  F.M.'s,  leaving 
iimsture  as  obove.— S,  BOTTOXE. 

[G8805.]— Chloride  Battery.- The  fault  liei 
not  BO  much  in  the  battery  as  in  your  expcotiuf 
Ijx)  much  from  it.  If  you  can  see,  beg,  buy,  borrow 
or  atoal  specification  of  H.  H,  Courtenay's  uen 
|iatont  battery  No.  9,670,  you  will  read  «  deecrip- 
tion  of  the  most  perfect  b.'\ttery  I  know  of  fo  '' 
purpose  yon  require,— S.  BOITONE. 

[588911.] — Chindlng  lAwn  Uowera.- 
knives  between  centres,  and  an  omery.wheel 
frame  carried  by  Blidc-reet  (or  a  small  grind; 
but  emery  wheel  ia  beat).  Lf  you  haven't  a  Blide- 
rcst,  make  a  wooden  frame  to  slide  on  the  bod  of 
lathe,  and  carrying  the  Btone.  Brive  it  sharp  from 
Dverhcad,  and  move  back  and  forth  by  a  hand  lever 
rrack  and  pinion.— T.  C,  BriBtol, 

[58839.]- Grinding  L»wn  Mowera.— Given  a 
aeu-acting  slide-lathe,  put  the  cutting  cylinder 
between  the  oentrcB,  and  run  at  aloweat  speed. 
Mount  an  emery  wheel  on  slide-rest  in  plaoe  of 
tool,  and  drive  from  a  long  drum  overhead  at  a 
surface  speed  of  about  1,600ft.  per  minute— aay,  a 
Gin.  emery  wheel  running  at  J,OU0  revolutions  per 
minute.  Remember,  a  "grindstone  "  is  of  no  use 
for  this  job.  If  this  ia  not  sufficiently-  plain,  and 
the  Editor  permits,  I  will  send  aketch  of  a  ma- 
,1.: — -J    made    for    the    same    puipose. — MlLL- 


..  „..  reason  whatever  why  they  ihoold  netrntb 
perfeoUy  together  as  they  do  seMratdy,  inBiH| 
(Jways  ^t  the  artiolea  ure  Kt>Dd,  andtUdi^R 
properly  connected.  Thoae  which  I  halt  U  k 
5ai^  use  for  many  yaari  ring  well  with  tn  adk, 
and  theae  are  now  nine  yeua  old.  VonriMaBdfBq, 

1  to   a  proposed   device   "  to  make  the  mm 

ivide  equally  between  tho  two,"  BUB«etatb«p» 
ability  that  perhaps  there  maj  still  b«  Kna^ 
lonceptiun  as  to  the  meaning  of  the  term  "  tnilfii 

ro,"  as  applied  to  beU-work.  The  mcM  4 
..'iring,  it  is  true,  is  the  eamo  on  thie  prinrifle,M 
for  incandescence  lamps  Hud  fur  bells;  buwkrot 
in  the  former  oaae  the  onnent  is  divUil  ui, 
therefore,  equal  reaistaneea  arc  desinUe,  iiAt 
Utter  it  is  practicallv  alternate,  and  idifnaBB 
'    uice  IB  rather   an  element   of  neccaa  tka 

K-ise.     It  will  be  observed,  dBiiM  the  ■«■ 

cf  a  propeily-adinated  bell,  that  when  the  hna* 
haa  completed  aboat  two-thirds  of  its  itnke  tt 
vrbule  of  the  current  from  tha  battery  is  en  d  ^ 
the  contact  breaker,  the  stroke  being  eompltudlf 
ihe  acquired  momentum  ;  inunsdiately  Mter  Ito 
the  hammer  ia  brought  baok  to  its  ongualpntB 
hy  the  tenaion  of  the  armatnre  epring  aisuUd)) 
!coil,  and  the  cycle  is  repeated  as  Icu  H  m 
t  remains  closed.  When  in  rapid  sdiK 
lowing  for  the  etiecte  of  increaaed  ampUtadtd 
the  elsstioity  of  the  contact  spring,  it  will  UfMl 
that  the  current  is  cat  ofi  daring  half  the  lUk 
Unless  this  is  so,  you  do  not  get  the  msi^ 
effect  from  your  bell.  It  ia  dnrini  thii  islBn 
that  the  entire  current  is  aToiluble  loi  liopSf  it 
second  bell,  and  it  would  obvionaly  do  so  JMi 
efficiently  as  in  the  case  of  the  first.  It  ii  lottk 
oate,  as  supposed,  that  each  bell  ii  miw  by  aMi 
.if  half  the  current  from  the  battery  aimdtneoa^, 
but  each  is  rung  alternately  by  the  whole  if;, 
nlthongh  the  eat  rony  not  be  qoiclc  enooghtofc- 
;t  the  alternations.  If  your  bells  are  Jj»K 
aa  to  ring  freely  with  one  cell,  it  ia  clssi  iti 
threecells  are  naed  tl  '-   -■-=---■ --^ 


if  such  short  atiokes  wonld  produce  a 
than  tone  by  tntorfering  irith  the  free 
"  ■■  Adjust  each  bell,  tberefot 


[Plc^ 


end.— En.] 


best  with  the  full  power  lirx 
ill  then  be  adjuRed  to  Iht  V 
Lg  together  ;  the  hammer  dnk 


bsttory,  and  they  will  then  be  adiu 


^t  quite  timch  the  bdl 

)   is  in  contact  with  the  magueit.  1! 
re  nsed  the   etroke  most  of  eumtk 


taken  not  Co  exceed  the  limit  within  whid* 
lature  will  make  at  least  one  eomplele 
ii^  the  mometarr  closnre  of  the  ciicuiii 
striking  one  wire  with  the  other.  ('  — 
re  than  two  hells  arc  to  be  rang  togrdta  A 
jrval  available  for  each  being  ahorter.  s  pioi' 
it  closer  adjustment  and  an  increase  ~'  '"'''' 


•  multiple  I 


sary.)      To   fit  np  twohd 


[58J01.]— Donble  SUeotrio  Bella.— Aa  you  do 

not  state  either  the  size  or  sort  of  your  cells' '— 

I  cannot  offer  any  opinion  north  having 
eupposing  that  you  use  Leclanche  cells,  ao 
of  20  B.W.G.  copper,  it  is  olear  that  the  quantity 
of  current  furnished  would  be  ao  much  less  than 
the  carrying  eapacity  of  the  conductor  that  there 
would  be  no  chance  of  the  current  being  dividoil 
beoauae  it  would  all  go  via  the  ahortest  circuit, 
and  when  this  was  closed  by  the  action  of  one  bell , 
then  it  would,  aa  a  matter  of  course,  go  through 
tho  other.     If  your  mnterials  are  good,  and  you 

¥it  them  up  properly,  Uiey  cannot  beln  aetmg. 
he  principle  indicated  is  undoubtedly  the  rifht 
one;  hat  I  do  not  know  that  I  can  scid  anything 
to  the  directions  already  given  as  to  ite  application. 
— Electbicias. 

[58903.]— Donble    Blaetrlo    B«ll>.— As   }-oii    „ 

have  only  two  bells  and  a  three-eell  battery,  there  |  hole 


pnah  t4>  tms  KiPfd 

, other  acrew  of 

to  the  line  pole  of  the  battery,  and  cc — 
carbon  pole  to  the  posh  ;  or,  in  other  words.  tt( 
one  bell  Qrat  in  the  usual  way  oomcjete:  ta'M 
it  rings  well,  then  put  up  the  other  nell.  lai  ar 
from  each  en  its  binding  screwt  to  tba  la 
rews  of   the   first  belL     Anatdi 

uuicstions  on  this  enbject,  I  hsriK 

up  BO  many  scores  of  bells  in  thia  waydari^th 
Last  fifteen  years,  of  all  poaaible  sorM  and  as 
that  1  epeakwith  theconSdenoe  of  piactinlbje 
ledge  and  experience.  The  only  thing  alioBB 
maCtoi  which  surprises  or  pniileameisthc&nw 
a  problem  which  seems  ao  rery  aimple  ■Imi'i 
often  figure  in  the  "  E.  K."  as  the  Jtom  Jiiswwi 
the  amatonr  bell-fitter.— R.  T.  Lew: 

[68903.]- AoonmnlatOT*. —  I  belien  tbt  * 
rosion  which  ia  noticed  in  the  +  plates  bat  M> 
the  -  onea  is  due  to  the  ourrent  a—*  — ^^■ 
bined  oTidising  the  lead  in  the  atdder 
the  ploto  itself  in  the  poeitiwca ;  wL— — -^ 
tivcB  are  only  reduced  to  a  form  of  spaap"* 
Some  good  articles  on  lead  bnraing  we»»p«S 
Hr.  Daviee  some  time  back.  Bat  the  n'  I  ■ 
them  was  to  place  the  plate  on  a  bleck  d'^ 
clean  one  comer,  and  place  the  laadlaf^ 
cleaned}  close  up  to  it,  put  a  little  piece  of  M< 
the  joint,  and  then  melt  the  whole  Joan  «*' 
sharp  blowpipe  flame.  It  irai  then  liiis^J 
with  a  knife.  It  reqnirea  care  and  praetirf  >■' 
properly.— P.  C,  Homacy, 


[68903.]~Tnmin».— Tor 


[eM«.t-Tai^ifaf<-DdT*  r 


mssmsa 


V 


v.. 
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a  grow 


thongh  here  in  diBgiiise.  The  eii^anatian  ia,that 
if  ire  oould  dnir  a  fiauilly  Btrught  bla^lc  line 
on  the  sky  fium  the  moon  to  the  sua  it  woald  be 
part  of  n  creit  circle  of  the  celeitial  apheie  ;  tbe 
boTiEOO,  ^BO  a  viiuallyfltriLight-line^being  unuthcr 
groitcircIeEif  tbe  same  sphere  ;  if  we  curri  -d  the  eye 
along  the  fonner  from  the  moiin  to  tbe  mm  we 
■hoDld  End  il«  inclination  to  tbe  horizon  always 
increaiing ;  altbongh  it  woold  evecywhcre  fit 
along  a  straight-edge.  To  take  a  cimplc  case : 
Soppoae  it  to  oe  sunset  on  the  day  when  the  mono 

then  half-moon  :  and  auppoie  that  she  ia  then  at 
the  altitude  of  ;iO'  (she  conld  hare,  aa  seen  from 
LandoQ,  an  altitude  of  nearly  (17' un'leTBnch  circum- 
atances).  It  we  were  to  draw  a  Btrsight  bli 
on  the  Bkj  from  sun  to  moon  it  would  he 
circlflof  the  celential  sphere,  and  it  would  risemim 
the  horizon  at  an  angle  of  3ir  ;  but  at  the  moon  it 
would  be  mnning  parallel  to  the  horiion,  and  the 
middle  point  of  the  ninon'B  illuminated  liiuh  would 
be  directed  along  it,  that  ia,  buriiontallr,  thuug'li 
Uie  Ulaminating  aun  would  be  30" lower  down.  If 
we  produced  thin  atraight  line  bcyohd  tlie  moon  it 
would  descend  to  the  horizon  and  meet  it  at  tho 
point  opposite  to  the  (setting!  sun.  Hence  the 
middle  ot  the  illuminated  limb  of  the  giblioua 
moon,  though,  at  sunset,  turned  more  or  lens  up- 
wards, is  in  reality  pointing  directly  towards  the 
snn  on  tho  hotizon,  which  may  easily  be  iCfoiUlf 
lower.  Sydney  Smith  would  not  permit  ua  to  speak 
diirespeeUnlty  of  thehoriion  anymore  than  <it  the 
equator.  We  do  not  wish  to  do  so ;  still  we  must 
point  out  that  the  horizon  is  to  blame  for  tbe  pre- 
■ent  trouble.  If  "  W.  B.  C."  will  disregard  the 
hoiiion  and  incline  his  head  until  the  m^ial  line 
of  his  face  is  at  right  angles  to  the  line  joining  sun 
and  moon,  he  will  see,  even  without  the  nae  of  a 
straicht-ed^,  that  the  middle  of  the  moon's  illumi- 
natedlimb  is  turned  directly  towards  iho  son.  Re- 
tion,  of  course,  affectsthe  phenomenon  by  acting 
IDalJy  on  the  aun  and  moon  when  at  diSerent 


[58929.]— Oocmltation.— I  happened  to  obserye 
the  occulution  A,  Cutter  apealca  of ;  but  find  it  is 
not  included  iu  tbe  list  of  occultatiana  visible  at 
Greenwich,  publiahed  in  the  ydnlicat  Almanac. — 

T.  R.  Claphau. 


OTANSWEBED    Q0EEIES. 

nr  wun^n-i  and  Itllti  of  queriti  rliM  rrnindi  ■«! 
mtrrd  jar  Jht  rerti  arr  luarrfnf  In   Ihii  Htl.  and  1/  Bt 

tint  «■  fir  l)u  6(fi^  Df  iMr/tlloH  amlrdmltri. 

replied  (o  SK36S,  9e(:o. 


QITEBIES. 


(.I^Iiao.J-'W'liiwliaratlCBollliie.— Will  any  reader 


[gflDSl.]— LeclMl«lLe  BattCiy.  — VIU  any  rcaler 
:lti<lly  loll  n<!  Iiow  many  pint  LeclsBclu!  nils  It  would 
'(|nin>  lu  liplil  [1  n-c.p.  lamp,  lo  ba  used  m  a  nlght.llght? 
ilH>  tinw  iiiHUy  cells  u'snld  it  waiil  tu  make  a  foul  of  copper 

L'in  (ID  B.W.Ii.)  ml  lH>t  t— A  Hot'  XT  IIASTT.VUH, 

[tlS9S:,]— I>7iiamo.— To  yt»,  Uottoke.— I  liare  mule 
u  elgbt  omiUe-inircr  tiand  dyaaiiia.  ftool  ilt.  Joan's 
nttlcei  (woe  dlmeusloiis  ami  ptttern  m  muter  described 

ircn"  a  jour  book, "  The  Di'DSdhl"  TIio  lie]  Js  are  wcaod 
rlth  ITdi.  of  No.  18  B.W.G.  and  tlic  anuiare  (solid), 
L'ltli  lloi.  Ko.  to.  On  conpline  upHdlrecteil.  the  naddne 
lonli)  only  filutly  ciclu  ttselt,  ttaougk  I  luTU  altered 
DinnitilBtor  bmehn  lo  ciety  ancle.     OasUnm  were  so 

jid  11  works  iplcndidly  as  mol'or.~D.  Wii.i.[Aii>-. 
[SBMJ.]-Ti>  "  Oa."— I  ha»e  a  mli^nultc  plF.tc  (or  Dig 
alreidy,  I  Ebuald  like  to'lr/ond  re 


I  apiMr  1 
<rar  dcht- 
je  CJmtoi 


belp  m 
icb  jou  I 


(lib  luucb  li 

[!S!I3<,]— Battery  for  Lamp.— I  liare  a  :(  niiiJlc' 
>omr  lumudHiui'ui  &.nip  (cirLxiiif,  H-Litli  works  woll  wllh 


ig  iw 


with  lea  or  tuelTs  LccIe 
[MM».]-To  Mr.  W. 


y  two  jara  onune  side  are  BOsattTclycLargul  audi 
jppoeiEe  positively  chsrge^plherefcru  the  DuraldefliO 

I  tire.    Vill  ar.  Wlmshuist  klniily  explain  If  tbis  la  n 
correct  !     i  (hoald  have  tboogl-l  that  tlie  two  ouWdes 


BDglued,  3S7. 

ieTV«is,'ssT. 


;:ssSii 


noaS  Uigb -speed  Engbie,  3in. 


.    Joy's  Vail 


Kldland  Bail  way. — Tho  report  of  the  directors 
of  the  MidJand  Itailwav  Company  shows  that  tbe 
company  possessed  at  the  end  of  Decemhcr,  1885, 
],7»2  engjnes,  1,110  tenders,  332  Hrst-elass  car- 
nages, 893  composites,  1,199  third-class,  TC  travel- 
ling post-offlce  tenders  and  vans,  3ii-i  horse-boxes, 
318  carriage  trucks,  &40  passenger  brake  vans,  or  a 
total  of  3.710  pasBenger  train  vehicles.  Of  goods 
wawons  the  company  possessed  l,48o  cattle  tracks, 
BS,33I  goods  waggons,  1,124  covered  goods  waggons, 
S9,02&  coke  and  coal  trucks,  IS  creosote  tanks,  2,03S 
timber  trucks,  1,049  brake  vans,  or  k  total  of 
79,969  vehicles  for  merchandise  and  mineral  traffic. 


I  £S,B4fi,049  16b.  The  locomotive  power  cost 
£53B,9771fiB^^of  which  £116  493  10s.  wasforooal 
and  coke.  The  completed  umea  of  railway  owned 
by  the  company  reached  l£61'23,  and  the  miles 
worked  by  the  company's  engines  reached  1,862. 
""-      ■  •  '  ger  train  mileage  was  7,271,824, 


it!^ 


17^T!i,30S. 


10,100,979,  or  a  total  train  m 


t!£\ 


idS    of    lbB°"l 
onned  by  the  n 


[6893T.]— Aimnlty.-Willsanie  cotretpnodeni  kindly 
I  Ufa  uot  to  be  taken  Into  cauidrleratlon  Id  tlie  cslcnU- 
[(SSSX.I-ChncUllK.— I  liivc  a  oiroular  piece  ut  Iron 


[1893(1.1— Laths.— American  Inlhes  linVB  no  slop  at 

[SS94D.]-PlaikliiK  UaoUne.— What  li  tbe  object 
of  maklag  upper  ed|re  of  irob  sliilu  L-sbaped  Insteaa  of 

[SHSIl.j-Planlnar  Maoliina.- Tbe  tocl-boi  of  my 

[18313.]- Iron  Br*nd.-Wlll  s  brolher  reader  Inform 

opla<»  DD  the  wood.    Kladly  give  a  small  skelcti.—Fll'Ein 
[se(M*.]-BBU  tor  Krtodeon.— I  win  bo  very  mnoh 


-eittly  Dbltgsd  U  k 


KD*a  consUal  source  of  inuble.    Iff  batMrv  Is  In  Uis 
aisage  bealile  tbe  IniUcatoi,  where  It  Is  qnlts  diy ;  tnit 


lable  me  t 


(poard,  cither  Kt  tun 

OEldatiOB  goes  on  abu  nw  »^  u 

oililiseU  right  throDgh  at  a  ipot  where  the  robber  onrai 
was  apparently  Iniart.  I  fltted  op  the  hells  miL» 
suppose.  In  rloleg  so.  I  eDmmllledsoDiennr.vUdihlts 
_....  »i  .11  •>.• -'•.Hqueat  iroblr.  lud  I  uowna^li^B 

lugl  right.— IXXTOa  31KDHIIX. 

m-ler  UU  n  U& 

iild  be  pncUOhkl 


I  oaght  CD  get  T     CyUuJvr  Ii  )hi  dL 


lislllled  vtar  u  UK. 
abs  ol  a  sicaoi  bd^^ 

„ nenaioBS  of  tbe  ftnJim 

ISO  of  the  ^roSTenor  oiilbe  XiliUii 
Rallwaj  ?-y ousts  HOCKflL. 
[18910.]— Hot-air  Bnffin*.— I  am   makiBf  luri 

cjllader  alr-UghL    Can  auy  reuler 

AlBO  what  power  I  oar'*  • •  '     ' 

lib.  slroke^K.  L  J. 

£18911.]— Dynamo.— To  Mb.  Eav  es.— KlndU  tani 
me  wllb  slHS  and  weight  of  wire  tor  scuU  ioAm 
wanted  for  obarginff  aecomola tors,  or  incmudesHBl  li^ 
H  lamlnaud  A,  llln.dla.,lln.  long  ;  Delds.  wtitn  n 
goes.  iia.  bi  Uln.  by  lie.  Compound  prefemd.  U  ■■ 
sulla^e.  Also,  Cor  ardlaary  house  purposes,  whalpif 
wlrv  will  safely  carry  one  ampire  V— Pi-i-uiiEB. 

[B8B12.]  —  Ohlorfda  of  Bllver  BAttarr- ~I' 
"BODiiiiL."— Yon  kindly  prumLsod  to  glire  iirun^nta 
maklnK  a  .-blonde  of  silver  batlery  In  the  -  £.  IL"   Ittai 

[S88S3.]— Wood  Pulp.— Would  my  reader  UC  m 
how  to  make  wood  pulp  fur  paper-DukiDg,aiiJlht[ntBi£( 
cost  of  the  same  J— Pil'KH. 

[S88M.]  —  Lant«m  KioroaoopA.  —  Wonld  say  d 


rtare.  a  lUr  looks  like  a  brlclildlK 
irregular  erolty  ■ppeiuunce.  Bepswtffic 
It  1-islii.  imuroves  it  soinewtiai.  Etinea 
.  work!  fairly  well  on  the  miwB.  Bedr^ 
illo.Ushowsa  alar  perfectly  rDOim 
whatever.    Am  I  likely  to  Imprors  li 


ry  glad  Indeed  of  -  Glatui'i  ■■ 
ama  oner,  i  niwayt  unuenwod  m  nou-coudenqlbgafasi 
t^e  pieetnre  shown  on  tbe  gauge  was  taken  to  cominle  iStt- 
anppoalng  tbe  atmiapliem  u  Lo  Ulb.  Haw.  as  tbe  M* 
wlU  have  lo  eibauM  from  tb*  cylinder  against  Ibl  UBi 
atmosplieta,  I  thouglit  tbe  Iflb.  that  i*  In  the  bcllirsi 
not  shown  on  the  steam  gauge  would  prea  on  the  aa 
side  D[  the  piston,  and  to  making  the  pressare  Dn  bstt  thi 
.M.T..  .I.4...H  tho  ••lii>nsteldeeqiuU,  as  there  wonMtla 
piston  as  the  atmoapbehe  prcMDV 


nntb 

eiliaiuitlBg  icam. 

If  this  was  the™ 

-an 

back  prennie 

twociUndt ,.,.,....„ 

hot-eyUndeTiMwi  hntead  c<  tin  nnpw  aide,  aasM**' 
yonreutr  «M AooU tba ho« gfira bTndul «U 
i..i»  <.  .b.H.M  *    «idi  patM^^HTriU  in^sW 
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■ted  in  pownful  mil  ,  . 
qontUr  of  iDlphur  intirmlitd,  li  cured  in  tbc  lUiiln  or 
uooldi  «fUi  iHiam  heat,  ntilcli  rnlu  Impllef  pnwiue.)- 
Xom*  fimrn,  (T)*t  fi  jovc  mot  ol  knowledjra,  ii' 
ttefknltciItlicinilcrortlKttnl.  Hnmna',  laepp.  Ij: 
1T4,  IM,  lut  TDiuinr.)— L.  CasTELLO,  [Wc  kuo«  of  i 
odiflT  pnL^.lrahlv  Dictliod  thu  the  appearaii»  of  tl 
prinli :  bnt  Ba  a  rnlo  oirbon  prlau  give  nii  icira  o(  in 
on  th«  tarUrc.  KipcrlenPB  &1  comrarlnir  the  tmi 
—  - JPf.     (WTrto  not  knoi 


""!«,'* 

,yi"S/.'s 


ipoBltlrm  might  aniwer.] 


PBOBLEUDCCCCLXXX— B\  J  P  TiXLOH. 


i 


4  i 


,*' 


WUtatopU;uidnutsln  two 
SOLCnoa  TO  BTS. 


S  B-E  B  7  {ob)  *c. 
1.  B-E  t  (ch)  Ac. 
3.  Q-Q  S  (oh)  *e. 


|»H.  P.B7C0 
(01.  P-B,4 


NOTtCsa  TO  C0BREEP0HDBNT3. 

Correct  galutiniu  to  S77.  by  LlDk,  J,  J.  Sprnr 

;*mn  FBlmsi,  T.  H.  BlUlDirtan,  nnil  A.  t^hnriw  ; 


OlliaiV 
..mi  19  mji 

•Aged  In  the 


bHDRotianl. 

C  P.  d.  ASH  A.  B.— Thfl  COTTMtlf 
A.  DKAN.— Al  t).n  liugE«t«<l  thl 
with  a  ■:hR'k,  It  vouKl  not  do. 


rould  btgii 
roar  Ingenlou  Utempt  n 


nrroaiuM  hj  hrit 


TIm  Eona  Xnla  Dlflkmlty  jbkw  \ 


SirHi^  ^ALVRKii  a,  ii: 


,  Tuciic  luiVrrn  tAtetr  Bicyola.  i-l  -r 

An  irm-k.-yrf  GermRn  OonoerttDa.  it- 
Gos-l  Bujo.  7  itrlnn.  Et-^ui;»  ;^r  . 
Will  KclaniTB  K'>w"«  ijuwtar-i.I.M.-  Portrii; 


TERMS    OF    SUBSCRIPTION. 


xi'ii'ji..  'xliviiC,  X 


or  Sl«-ui>-3[ab^r  j-rvf^nxd. — A.,  la,  Alh.-n-i;n  •-  'ft. 
Synuno-  TeiO^^iaph     Unernan'i    Ht, 

Watn  Motor.  BmprnM    mab: :  cwi 


and  Spanish  Book 
XodBl  of  Brnab  STmaino.  !'■>    y- 

lIlF>lai.uKlHu.-]lAV-UA.llrtde«n4,L'.XleTV.  ..t' 

Automntlr  Enlttlny  Wacliitle.   k:!!.  j- 


NOTICB  TO  SUBBCBIBERB. 


CHABaSS  FOR  ADVERTISINa. 


L  run^rh  fc 


'~!fi.f'^il''i'ii" 


OUR  xzcHAiraz  coLUHir. 


Wnntrd,  nev  orwcond-htnd  MicTOSOoploAl  Appa- 
-<uallini>.aiLjM.-C.CuLLIH"Biliul  lloou,  ILirlf  ivln,  N.W 
Hnll'HoTw  Enslna,  doublo  oteillatlng  rjliiiJen. 


Whatoirvnfoi  J( 


Bnoyolopadlft  Brttennlok.'  Bnt' 

■  ucw  tiir.lfitm  Sewlnr  Ka- 


BiOTOlo  FlttlnKa.  Hwl.  HbIis  BInu.    Fiulcbtnr, 
*-  Spohr**    Tlolln    Soho^"     "  Silury  s 
WauUd.  ipiod  VU  lo  low  v.|>.  I>yiiaino.  l  honF-powrr 


Hollo  4-ar'B  FlU»—lI«nm  IiTlublII'tT;.i:>io  inrt      AatrononlMd  T*leMMni«  vnnted.    r 

sf  ArkEniHW'I.ini-niiiliH  »~n<ututnT.n^loaihulh>'    cluufc.    WrtlBtof  lUt-SltLSLUS.Clock  Hoo-o.aid. 
^"{•iK.nl.V.ivlh.  Th"  1,™  I.  ^1  Mi%  i:^.  n"''.'.S3"r*r'k     .  Printing  Praia.  £'  Mn.IoalCablBMtfl.  Mtiiloil  Bo*. 


Fdvennaohar's  Oalvanlo  Belt  w-.:>:> 
Frot  Saw.  trciaie,  with  I-itln-  Atticliru.v,  -. 
WalUnK-atiok     Onn,       Hire*       li.t"-  . 

''Dr-Urv'apiotionjir^  of  the  Arts.  & 
Wasted,  hall-iilate  MDiiat  toldiait  0(unera 
Willoicbiiin  »  31.  «d.  niiubcn  of  f  E::^ 
Wanted,  flft/alii  En^na  Mul  Boiler 
Eacine  Poroa  Pomp,  vortic-.ii,  .1::  ■■■ 
'■  Lattara  of  Juniufl."  I>mjiI<.:?,  ir-:. 
lOa  cp.Qcimme  Dynamo.  P.Lci'::i.r.-:  :  . 
large  Sarral  9V^>  '"  ta>'»».  '  -r  I.ii 
OOcra  for  nir  Hue  itrel-rrvJ,  twum;  \. ...  '.  ( 

'■  EnKltah  KMhantc"  Vol*,  xxv.  :■■  ^L 


Halt  H.P.  Bn^na,  i-XIra  tt.ill 
Wanted,  a  Ma.  Btoyela.  T  am  v 
Wantnl.  a  Mill.  Bfoyole.  Kxcl.au 
Iron  Truidle  X-athe.  sjln.  cppti 


Eleren  lar^fooiteen  (mnll  X'ilea.  !r.  5  .  ;■  r 
lJlllTR,ll,C»ie.lij«l«<«l,»«UrMni>';. '■!  '"'''■ 

Kin. Iron Latlia.  anunr  Thcvi.  iCEc.  f>:,: 

E^lllM,ilin«n^.  l»o-rt«.W    Milk    llatT.'     W-:  . 

Wanteil.  Diamond  floatf  Binr  or  Pin 


Itodel EorUontal  En^^ne.   lin.  >>-. 

WaoCed,  BnbbM  Stamp  AppaTBtaR 

'Tieatlae  on  the  Sts&m.  EnRiue 

Blaotro-KsfrMt^ICa^ae.  :n  r...-   t 

jltw^'iBM-iiMiiii.0  si^lwi-;  a,";_  ij !;:,;» 

maotre  Motor,    W  Cnttriu.    i/^cJi; 

Madlsl  IML  slikgl  pUvl  ■'"■V  >  lln-  lii>ld..u>ja  Hi 
Triiitniua  lilioiM  lli.H>L«  TamiM  TbIh  i  l-l^^bH 
khuBmUU— AdlnHkitow.  ^^ 

lis.   isark  Xnduof        ''«U.  i_  ^inif  ■* 


